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ADVERTISEMENT.

This work (Bulletin No. 47) is one of a series of papers intended

to illustrate the collections belonging to the United States, and

constituting the National Museum, of which the Smithsonian Insti-

tution was placed in charge by the act of Congress of August 10.

1846.

The publications of the National Museum consist of two series

—

the Bulletins, of which this is No. 47, in continuous series, and the

Proceedings, of which the eighteenth volume is now in press. A
small edition of each paper in the Proceedings is distributed in

pamphlet form to specialists, in advance of the publication of the

bound volume.

The Bulletins of the National Museum, the publication of which

was commenced in 1875, consist of elaborate papers based upon the

collections of the Museum, reports of expeditions, etc., while the

Proceedings facilitate the prompt publication of freshly-acquired

facts relating to biology, anthropology, and geology, descriptions

of restricted groups of animals and plants, the discussion of par-

ticular questions relative to the synonymy of species, and the diaries

of minor expeditions.

Other papers, of more general popular interest, are printed in the

Appendix to the Annual Report.

Full lists of the publications of the Museum may be found in

the current catalogues of the publications of the Smithsonian

Institution.

papers intended for publication in the Proceedings and Bulletins

( > t* the National Museum are referred to the Committee on Publi-

cations, composed as follows: Frederick W. True (chairman),

R. Edward Earll (editor), J. E. Benedict. Otis T. Mason,

Leonhard Stejneger, and Lester F. Ward.

S. P. LANGLEY,
Secretary of the Smithsonian Institution.

Washington, D. C,

March IS, 1896.
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PRE FACE.

In this work the writers have endeavored to give concise descriptions

of all the species of fishes known to inhabit the waters of North and

Middle America. In scope the work includes, therefore, all the species

known to exist in North America, Central America, the West Indies, the

Caribbean Sea, the Galapagos Archipelago, with the offshore banks and

continental slopes of both oceans included, as well as the waters of the

Gulf Stream. All marine species known to occur north of the Equator,

and all fresh-water species north of the Isthmus of Panama are included.

The fact that over a hundred species have been added to the list within

the time taken for printing the present volume, shows that this catalogue

is still far from complete.

The classification and sequence of groups adopted by us is essentially

that of Dr. Theodore Gill, freely modified to suit our present purposes.

This system in many of its details is purely tentative, to be confirmed

or changed when the anatomy of the various forms is better known.

This fact has been strongly emphasized by Dr. Gill and needs no further

discussion here. In the arrangement of the families and genera we

have endeavored to avoid unnatural associations and incoherent groups,

even at the risk of what may seem an excessive subdivision. In gen-

eral, however, no correct idea of the relation of large groups can be

formed until the component parts are separated and defined.

The rules of nomenclature recently formulated by the American

Ornithologists' Union, and now adopted by nearly all American natural-

ists, have been followed in this work. The only exceptions are those

arising from the operation of two minor regulations which seem to be

impracticable or unnecessary.*

*The first of these exceptions concerns Canon xvn, 2, which gives to specific nanus applied

to males, precedence over names used for females, when tho two occur on the same page. In

sin li cases of synchronous names, we have awarded priority to the name standing first on the

page, regardless of other considerations. The other exception is in the rule abandoning a

name (as SoapAirAyncAtu; Xtphidhnt] < kxathidevmiM) when a prior generic name is of tike etymology

and ol nearly the same polling (as ffftnpftgrftpttflftwt, xiphidiitm, or Actudkodm wa). We regard all

generic names as different unless origiually spelled alike, and the original orthographj inns-

p lints luiide) is in nil insert retained.
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The present work is, in a sense, a revision of the " Synopsis of the

Fishes of North America," published in 1883 by Jordan & Gilbert, as

Bulletin XVI of the United States National Museum. AVhile the gen-

eral character of the work is the same as in the Synopsis, the text in the

present work has been entirely rewritten, and the geographical range

greatly extended by the addition of the faunas of Mexico, Central Amer-

ica, and the West Indies. The number of species included has been thus

more than doubled. An effort has been made to show in the sequence

of forms, something of our knowledge of the line of evolution of the

different groups of fishes.

Our recognition of indebtedness should include in greater or less

degree most contemporary workers in systematic ichthyology, for it is

not easy to separate the aid given to our individual studies from that

given as direct assistance in the preparation of the present work.

Dr. Charles Henry Gilbert has turned over to the present junior

author his share in Jordan & Gilbert's "Synopsis," and has also freely

given help and adviCe, unpublished observations, descriptions of new

forms, and other aids which increase the usefulness of the work. Most

of the descriptions here published have been written in his laboratory

or verified in the museum in his charge.

In ways similarly important, we are under the deepest obligations to

Dr. Theodore Gill, who has looked over all our proof sheets, and who

has given numberless valuable suggestions arising from his extensive

knowledge of comparative anatomy and of the literature of zoology.

Every part of the work has been made more valuable by the friendly

interest of this master of taxonomy.

Still other aids of importance have come from Dr. G. Brown Goode,

Assistant Secretary of the Smithsonian Institution in charge of the United

States National Museum. The work of rewriting the Synopsis of 1883

was undertaken at his suggestion. Every help toward its completion

lias been freely extended, the most important being the use of the

advance proof-sheets of the "Oceanic Ichthyology" of Goode & Bean.

To Timothy Hopkins, esq., of Menlo Park, Cal., a generous patron of

biological research, we are indebted for the kind interest which made it

possible for the junior author to associate himself with the present work.

Dr. George A. Boulenger, of the British Museum of -Natural History,

has examined many type specimens for us, and has most kindly furnished

advance proof-sheets of the first volume of his Catalogue of Teleostean

Fishes. Large use of these proof sheets has been made in our accounts

of the Percidce and Serranidce.
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Valued aids in the solution of doubtful questions have been received

from Dr. Franz Steindachner of Vienna, Dr. Franz Hilgendorf of Berlin,

Dr. Christian F. Liitken of Copenhagen, Dr. Robert Collett of Chris-

tiania, and from Dr. Leon Vaillant, M. F. Bocourt, and M. Alexandre

Thominot, in Paris.

In our own country, we have especially to express our obligations for

favors received from Dr. Tarleton H. Bean, of the New York Aquarium;

from his brother, Mr. Barton A. Bean, and Mr. R. Edward Earll, of the

United States National Museum ; from Prof. Edward D. Cope, of Phila-

delphia, and Mr. Samuel Garman, of the Museum of Comparative

Zoology; Dr. Hugh M.Smith and Mr. William C. Kendall, of the United

States Fish Commission ; Dr. Stephen A. Forbes, of the University of

Illinois; Dr. Edwin J. Nolan, of the Academy of Natural Sciences of

Philadelphia, and Prof. Simon H. Cage, of Cornell University. To

the Hon. Marshall McDonald, United States Commissioner of Fish and

Fisheries, and Mr. Richard Rathbun, chief of the Division of Scientific

Inquiry of the United States Fish Commission, we are under especial

obligations for assistance in many ways.

Our own students, present and past, especially Dr. Seth E. Meek, Dr.

Wilbur W. Thoburn, Mr. Edwin C. Starks, Dr. Frank Cramer, Dr. Carl

H. Eigenmann, Mr. Albert J. Woolman, Mr. Cloudsley Rutter, Mr.

Keinosuke Otaki, Mr. Thomas M. Williams, Mr. George B. Culver, Mr.

Norman B. Scofield, Miss Susie B. Bristol, Mrs. Flora Hartley Greene,

and others, have rendered aid of various kinds. Dr. Meek has devoted

a winter in Palo Alto to the preparation of the first draft of the account

of the Pomacentridiv, Gadida>, Brotulidw, and other families. Mr. Cramer

is the author of the account of the Scorpamid«> and Agonidm, and to Dr.

Thoburn we owe the outline of the Cottida'. Mr. Starks has spent much

time in the verification of descriptions. An especially important service

has been rendered by Prof. Walter Miller of the chair of Archaeology in

Leland Stanford Junior University, and Mr. William Barnum, Editor of

the United States Fisli Commission publications, in reviewing and

correcting the etymology of names of the genera and species. Prof.

Augustus T. Murray, of the chair of Greek in the Leland Stanford Junior

University, has also contributed valuable suggestions. To Mr. George A.

Clark, President's Secretary of the Leland Stanford Junior University,

we owe many favors in connection with the preparation of manuscript.

Under the head of each species, enough synonymy has been given to

connect tins work with ol her descriptive works, and no more. Reference
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is made to each original description of supposed new species or genera,

to the descriptions in Dr. Gimther's "Catalogue of the Fishes of the

British Museum," to Jordan & Gilbert's "Synopsis of the Fishes of North

America," and to other works in which special information is given.

Tlit' limits of the present work prevent us from giving a bibliography

of the works consulted. In general, we have tried to examine every

paper which throws light on American Ichthyology.

In conclusion, we may say that no one can realize the imperfections

of this work more keenly than we do. We offer no excuse for inaccu-

racies and errors, but it is fair to say that, throughout the four years in

which this work was written, both its authors have found their ener-

gies crowded to the utmost by executive work to which systematic

ichthyology bears no relation. Had it not been so, this book would

have come somewhat nearer our own ideals, and especially would it be

more exact and detailed on the side of Osteology, Embryology, and Pal-

aeontology. As it is, we trust that the work will be a useful representa-

tion of the present state of our knowledge of the fauna in question.

David Starr Jordan,

Barton Warren Evermann.

Leland Stanford Jcnior University,

Palo Alto, Santa Clara County, California.

March 15, 1895.



NOTE.

In our descriptions of species, we have attempted to bring- the prin-

cipal comparative measurements first. The expressions " head 4," or

"depth 4" mean that the length of the head in the one case, or the

greatest depth of the body in the other, is contained 4 times in the

length of the fish measured from the tip of the snout to the end of the

last caudal vertebra, the caudal fin being not included. The size of the

eye and the length of snout and other head parts are compared with the

length of the side of the head, unless otherwise stated ; thus " eye 5
"

means that the horizontal diameter of the eye is ^ the length of the

head. " Scales 5-64-7 " means that there are 5 rows of scales between

the base of the dorsal fin and the lateral line (the scale in the lateral

line excluded), 64 oblique transverse series crossing the lateral line ind

7 horizontal series between the lateral line and Lhe uaov c ' • " or

the vent. When the number of pores in the lateral line is fewer tnfcd

the number of scales in it, we have "dually indicated the fact.

The fin formulae are usually shortened as much as possible; thus D.

10," " D. IV, 9," or " D. VIII-13," means that in the first case the fish has

a single dorsal fin of 10 soft or articulated rays; in the second case, a

single dorsal fin of 4 spines and 9 soft rays; and the last indicates a fish

with 2 dorsal fins, the first composed of 8 spines and the second of 13 rays.

Spines are always indicated in Soman letters.

The abbreviations for the other fin formulae are similarly explained.

The measurements given in the text are intended to apply to the aver-

age of mature fishes. Young fishes usually have the depth less, the head
and eye larger, and the mouth smaller, than adult examples of the same
specie-.

Descriptions not taken from specimens, or at least not verified by us,

are credited to the author from whom they have been copied.

"Eu." after the account of any species indicates that it is found in

Europe.

The names of the localities from which the types of the species were

obtained, are printed in antique old style type in connection with the

synonymy of each Bpecies.

When the type specimens are In the United States National Museum,
we have given the numbers which they bear on the register of thai

institution.

An atlas, containing anatomical figures and illustrations of nian\ of

the more important species, is now in preparation and will appear upon
the completion of the second volume of the present work.

(IX)
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The Fishes
OF

NORTH AND MIDDLE AMERICA

BY DAVID STARR JORDAN AND BARTON WARREN EVERMANN.

Ichthyology (lx$vc, fish; //oyoq, a discourse) is the study of fishes. A
" fish," iu the popular sense, is a member of any one of the three classes

of aquatic or fish-like vertebrates, the groups here designated as Lepto-

cardii, Marsipobranchii,and Pisces. The Tunicata and Entcropncusta (Balano-

glossus), now recognized as belonging to the CnoRDATAand approximated

to the Vertebrata, are excluded in this definition, as in their adult con-

dition these creatures have undergone a retrograde metamorphosis and are

by no means fish-like. For an opposite reason, the Batrachia, which de-

velop jointed limbs in their adult condition, although closely allied to the

true fishes, are not included in the popular idea of a fish.

Among the forms commonly called fishes we recognize three classes

—

Leptocarclii, Marsipobranchii, and Pisces. We have preferred to leave the

Pisces as a single class, including all fish-like vertebrates with paired fins,

though there is much to be said in favor of regarding the Selachians and

Dipnoans as each constituting a distinct class coordinate with the true

fishes and the Batrachians. We see no warrant for separating the Ganoids

as a class from the true fishes, still less for uniting the Ganoids and Sela-

chians in one class, Palatichthyes, while the true fishes are placed in another.

Analysis of the Classes op Fish-like Vertebrates.

a. Aeramaia.—Anterior end of tho central nervous axis not dilated into a brain and not sur-

rounded by a protective capsule, or skull.

l>. Notochord perfect, persistent, extending throughout tho body, included in a membranous

Bh< 'Hi, as Is tli.' cord-like nervous axis above it; body elongate, lanceolate, not

worm-like nor enveloped in a tunic; walls of the body with muscular myotomes

;

middle line of body with rudimentary fins; uo proboscis; the mouth slit-like,

fringed with cirri; beart a longitudinal tubular vessel which gives off branchial

tubes whicb unite in an aorta; gill slits inclosed externally by a fold in the In-

nieiit which incloses a chamber (atrium) whicb opens below ; vent remote

from mouth. Lkptooabdii, l

so, < m ni,, i, i.—Anterior end of the nervous axis dilated Into a brain which is contained wit bin

;i protective capsule, the skull
; notochord not continued forward beyond the pituitary

l-i.il>
; lie.nl developed and divided at [east into two parts.

c. Skull Imperfectly developed and without jaws; shoulder girdle and pelvis obsolete;

no paired fins ; a single median no-tril
;
gills purse-shaped ; -i*in naked ; skeleton

cai t llaginous. .M t&R] pobh, uci an, u.

cc. Skull well developed, and with jaws; shoulder girdle and pelvis more or [< developed
;

i Us not median ; -ill- ii"t purse-shaped ; Limbs, it' pi.sent, developed as i

fins, never with fingers and toes Like those of the higher vertebra

.1 through life. Pisoi s, m.

I.N. A. 2 (1)
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Class I. LEPTOCARDII.
(The Lancelets.)

Skeleton membrano-cartilaginous. Notocbord persistent and extending

to the anterior end of the head, inclosed in a membranous sheath as is

the cord-like nervous axis above it. Heart a longitudinal tubular vessel

which gives off branchial vessels which unite in an aorta; end of the

nervous axis not dilated into a brain and not surrounded by a protective

capsule, or skull. Blood colorless. Respiratory cavity confluent with the

cavity of the abdomen
;
gill slits in great number, the water being expelled

through an abdominal pore iu front of the vent. Jaws none; the mouth a

longitudinal Assure, with cirri on each side. Body lanceolate in form,

more or less fish-like, and not enveloped in a tunic. Dorsal fin present,

low ; anal fin usually more or less developed.

Small marine animals, highly interesting to the zoologist as exhibiting

the lowest degree of development of the vertebrate type. The class in-

cludes but the single order, Amphioxi or Cirrostomi. (AeTrroc, thin;

Kapdia, heart.) (Subclass Leptocardii, Gunther, Cat., vm, 513-514.)

Order A. AMPHIOXI.
(The Cirrostomes.)

This order is equivalent to the family Branchiostomid^e. {of^oi, both ;

btjvg, sharp : Cirrostomi is from cirrus, a lock of hair; otu/uu, mouth.) (Cir-

rostomi, Gunther, Cat., vm, 513-514.)

Family I. BRANCHIOSTOMID^E *

(The Lancelets.)

Body elongate, lanceolate, compressed, naked, colorless; the fins repre-

sented by a low fold extending along the back, with usually a rudimentary

fold below which passes by the vent to the abdominal pore. Mouth in-

ferior, appearing as a longitudinal fissure, surrounded by conspicuous,

rather stiff, cirri. Eye rudimentary. Liver reduced to a blind sac of the

simple intestine. Small, translucent creatures found imbedded in the

sand on warm coasts throughout the world. Eight species are now recog-

nized, referable to 2 or 3 genera. They are all very similar in appear-

ance and habits, and the numbers of the muscular impressions furnish

the only characters thus far known by which the species can be distin-

guished. t (Cirrostomi, Gunther, Cat., vm, 513-514.)

a. Gonads (reproductive structures) present on both sides of the median line ; anal fin present,

with traces of fin rays ; no caudal process. Branchiostoma, 1.

>m. Gonads present on the righl Bide only ; anal fin without fin rays or successive fin-ray

chambers; a long caudal process, or tail, aboul a< long as the head. Asymmethon, 2.

* In the arrangemenl of the genera and species of this group \\ e have been guided by the con-
clusions of Dr. E. A. Andrews, m his recent paper, "An undescribed Acraniate : Asymmetron
lucat/anum." (Studies Biol. Lab. Johns Hopkins University, v. No. 4, 213-247, 18915.

)

fSee Gunther, Kept. Zobl. Voyage II. 31. S. Alert, 1884, where the value of this character is

first fully recognized.
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i. BRANCHIOSTOMA, Costa.

(Lancelets.)

Branch iostoma, Costa, Cenni Zoiilogici Napol., 49, 1834, (Inbricum — lanceolatum).

Amphioxus, Yarrell, British Fishes, 468, 1836, (lanceolatus)

.

Laucelets with the gonads or reproductive structure present on both
sides of the median line. Anal fin present, with traces of rays. Verte-

bral column not produced backward into a caudal process. Six or 7

species recognized, found in the warm seas, usually buried in sand flats

at no great depth. They are very tenacious of life, and will endure con-

siderable mutilation. (/fyay^a, giUs; arbfxa, mouth, the cirri about the

mouth having been taken for gills by Costa).

a. Myocommata or muscular bauds, 58 to 64.

b. Myocommata behiud veut, 11 to 13, tho formula usually 35 4- 14 + 12 = 61.

LANCEOLATUM, 1.

bb. Myocommata behind veut, 7 to 10, the formula usually 35 -f 14 -f !) = 58.

(•Ai;ii!.i:i m. 2.

aa. Myocommata or muscular bands, 65 to 70, the usual formula 44 + 16 + 9= 69; size larger

thau iu other American species ; the tail short. caliiouniexse, 3.

1. BRANCHIOSTOMA LANCEOLATUM, (Pallas).

(European Lancf.let ; Amphioxus.)

Muscular bands usually 35 + 14 + 12= 61. Usual length H inches. The
common European species, with tho tail stoutish aud rather long: abun-
dant on the sandy shores of tho Mediterranean, and known from Southern
England and Scandinavia. TheLancelet of tho Chesapeake Bay, accord-

ing to Dr. Andrews, is referable to this species rather than to B. oaribanm.

{lanceolatus, lance-shaped.) (Eu.)

Umax kmceolatiu, Pallas, Spicilegia Zobl., X, 19, 1774, Cornwall.

BnmcModoma hibricum, Costa, Cenni Zoiil. Napol., 49, 1834, Naples.

Amphioxutlxmceolatus, Iabrell, British Fishes, 468, 1836, and of many writers on anatomy ; Q1 \

TiiKR, Cat., viii, 513, 1870 ; Jordan k. Gilbert, Synopsis, 867, 1883
; GOnthbb, Kept. ZotiL 11.

H 8. Alert, 32, 1881
;
Andrews, Studies Biol. Lab. Johns Hopkins Univ., v, 238, 1893.

2. HitAXCHIOSTOMA CABIBJBUM,* Su.ukvall.

(West Indian Lancelet.)

M ii-ciilar bands (myocommata) usually 35+ 14-f 9 68; gonads 22 to

26 on each side ; usual length 1| inches; tail short j extremil tea attenuate.
In shallow waters, bnried in the sand, from Beaufort, N. C, to the mouth
of the La Plata; abundant Off the Carolina coast and in localities iu

Florida (Porl Tampa), Jamaica, Brazil, etc (Name from the Caribbean

Brand m, Scbbbvall, Olfers, Vol Akad. ITtirhandl.,12, 1853, St. Thomaa; Rio
Janeiro; GCnthbb, Voya Uert, 82, 1884 ; Jobdan A Gilbbbt, Synopal*, :'.-. And

I' 't \. i\ different from />'. lanoeolatum, and ma] rarj Int
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3 BBANCHIOSTOMA CALIFOBNIENSE.* Gill.

(California Lan< t.let.

Larger than the other American species, with the muscular bands in

greater number, usually 44 + 16 + 9 = 69. Tail very short. Usual length

70 mm., or nearly 3 inches. Coast of California, from San Diego Bay

southward, very abundant at the mouth of San Diego Bay, where it was

first obtained by Dr. J. G. Cooper about 1868; lately taken in large num-

bers at San Diego and at San Luis Gonzales Bay, in the Gnlf of California.

In specimens from the last-named locality (Albatrosa Coll.) the usual for-

mula is 45 -4- 14 -f- 9 = 68.

finmc&tosfoma, Bpecies, Cooper, Croui-e, Nat. Wraith California, 489, 1868, San Diego.

BranchioOoma cdlifornietuu, Gill, MS., Andrews, I. c, 241, 1893.

2. ASYMMETRON, Andrews.

? Epigonichthy«,f Peters, Berl. Monatsber., 327, 187(5, {cidtellua).

Asgmmetron, Andrews. Studies Biol. Lab. Johns Hopkins Univ., v, 237, 1893, -l

Gonads, or reproductive structures, developed on the right side only.

Anal fin without fin rays or successive fin-ray chambers. A loug caudal

process. Otherwise as in Bmncliiostoma. One species. (u-Giuuerpoe,

wanting symmetry.)

4. ASYMMETRON LI ( AIAM'M, Andrews.

(Bahama Lan< elet.
)

Right metapleuron continuous with the median ventral (anal) fin, which

passes to the right of the anus. Preoral hood extensive, the cirri united

by the membrane throughout the greater part of their length, and smooth,

without sensory papillae. Gonads on the right, 29, extending from the

15th to the 43d myotomes inclusive. Myotome formula 44 + 9 + 13= 66.

Length 4 inch. Adult and young swimming at the surface in the evening

in June and July at Bernini and Nassau, Bahamas; also taken buried

in calcareous sand. {Andrews.) (Lucayas, the islands discovered by

Columbus in 1492, now the Bahamas.)

Atymmetron lucayanum, Andrews. /. c.,237, 1893, Bernini, Bahamas.

Class II. MARSIPOBRANCHII.J
(The Lampreys.)

Skeleton cartilaginous: the skull imperfectly developed, not separate

from the vertebral column. X<> true jaws, no limbs, no shoulder girdle,

-••ly allied to tlii- species is };. dongatum, Sundevall. Myocommata 49 1- 1.

Length 1
]

', to 2% inches. Chinchas Islands, Pern, probably extending northward to Panama,
bnt i!

' rded wit! in our Limits, - rail, Olfers. Vet. Akad, Forh., 147

Chinchas Islands.)

d to differ from Branchiostoma in the absence of the anal fin. Dr. Andrews
that Mr. Arthur Willey, who has examined it* Australian type, E. catb Rus, finds gonads

on the ri."ht Bide only, a~ in Am < > Iron. If A- isa valid genus, probably Epigoniehthys

is al6o valid. It is perhaps distinguishable froi y the w ant of a caudal i>i

\ Prof. Cope makes the M lass underaclast characterized by the
absence of jaws and shoulder girdle. This class i> composed chiefly of extinct forms, most of

them belonging to the subclass rided with bony dermal plates and lateral

limbs. Bee American Naturalist, October, 1889, 863, Tie group Marsipobranchii is also often
known a- I ri, and as M .
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no pelvic elements, no ribs. Gills in the form of fixed sacs, without
branchial arches, 6 or more in number on each side. Nostril single,

median. Mouth subinferior, suctorial, more or less circular. Heart with-

out arterial bulb. Alimentary canal straight, simple, without caeca! ap-

pendages, pancreas, orspleen. Generative outlet peritoneal. Vertical fins

with feeble rays, usually continuous around the tail. Naked, eel-shaped

animals, inhabiting cool waters, both fresh and salt. They undergo a

metamorphosis, the young being often quite unlike the adult. (Subclass

Cyclostomi, Giinther, Cat., viii, 1870, 499-512.) (/aapa/TTiov, pouch;

fifidyxui, gills.)

Orders of Marsipobranchii.

a. Nasal tube duct-like, with cartilaginous rings, penetrating the palate; gill openings remote

from the head, opening directly into the pharynx; no eyes. Hypf.rotketi, B.

fin. Nasal duct a Mind sac, not penetrating the palate; gill openings close behind the head,

communicating with a common branchial passage which opens directly into the phar-

ynx; eyes well developed in the adult. Hyperoartii, C.

Order B. HYPEROTRETL*

(The Hagfishes.)

Nostril tube-like, with cartilaginous rings, penetrating the palate, its

position at the extremity of the head, over the mouth: snout with 8

barbels; month without lips; 1 median tooth on the palate and 2 comb-

like series of teeth on the tongue. Branchial apertures at a great distance

from the head; a series of mucous sacs along each side of the abdomen.
Intestine without spiral valve. Eggs large, with a horny case provided

witli threads for adhesion. Marine lamprey-like animals, burrowing into

the flesh of fishes, on which they feed. They may bo referred to 2 families,

differing mainly in the structure of the gill openings, {virepya, palate;

TprjTOQ) perforate).

i. Branchial apertun b 6 to M on each side, each leading by a duct to a branchial sac.

Hiti \ti;imii> r ii

la. Branchial apertures single on each Bide, from which diverge ducta to 6 branchial Bacs.

MniMiH, in

Family II. HEPTATREMIDiE.

(The Borers.)

This family differs from the Myxinidce chiefly in the structure of the

branchial apparatus, there being 6 to 11 sacs on each side which receive

wain directly from the oesophagus, as in Myxine, bu1 the emptying
duct-, instead of passing backward and downward t<> ;i common external

opening, as in Myxine, pass directly through the wall of the body, so that

t here are as many external openings as there are gill sacs. Species about

5, referable i<> 2 genera, inhabiting the colder parts of the Pacific, their

mi .,i our ipeciei "i 8 Putnam. I

i

i

;-t
.



Bulletin 4-, United States National Museum.

habits similar to those of Myxine glutinoaa. They fasten themselves on

the gills or eyes or isthmus of large fishes, whence they work their way

very rapidly into the inside of the body. They there devour all the flesh

without breaking the skin, so that the fish is left a mere hulk of head,

skin, and bones. (Myxinidoe, genus Bdellostoma, Giinther, Cat., vm, 511.

The generic name Heptatrema, Dunieril, has priority over Bdellostoma.)

o. Gill ..p.niiiirs 10 to 12 on each Bide; base of tongue opposite sixth or seventh pair of gills.

POLISTOTREMA, 3.

3. POLISTOTREMA, Gill.

Polistoirema, Gill, Proc. U. S. Nat. Mus., 1880, 30, {dombey)*

This genus is distinguished from Eeptatrema (Bdellostoma) by the pres-

ence of 10 to 14 gill openings, instead of 6 or 7, as in Eeptatrema. Two
or 3 species known, from the eastern Pacific. (A superlative of rro^vg,

many; rpF/ua aperture.)

5. POLISTOTREMA STOTJTI, (Lockington).

(California Hagfish; Lamperina.)

Gills usuallyt 12 on each side, the number varying from 10 to 14. Teeth

10 in each series. Branchial artery dividing opposite sixth or seventh

pair of gills. Snout 20 times in total length ;
head to first gill opening

4£; branchial region 8, tail 8. Plum color, paler below, the edge of the

lower fold r>ale. Skin thin, very lax, and separable from the muscles,

excessively slimy. L. 14 inches. Coast of California, and north to Cape

Flattery, very abundant about Monterey, burrowing t into the flesh of the

larger flounders and Seoastodes. (Named for Dr. A. B. Stout, of San Fran-

cisco.)

Bdellosfoni" 8tou(i, Lockington, Amer. Nat., 1878, 7:>3, Eel River. California.

Bdellostoma dombey, Jordan .A; Gilbert, Synopsis, 57, 1883, not of Cuvier.

* Polistotrema dombey (Cuvier) is a species distinct from P slouii. It isthuscbaracterizedby Put-

nam (Proc. Bost.Soc. Nat. Hist., 1873, 160), from specimens from Chile: " Head about '.. of total

length, and contained about 1% times in the length of the abdomen. Tail 7 to 8 times iu total

length. Base of tongue between the 7th or 8th pair of gills. Gills, 10 on each side. Length
from 13 to 22 inches. ( 'oast of Chile." According to Putnam the branchial artery divides at its

base into a right and a left trunk in this species.

1.' Gastrobranche dombey, Lackpede, ili-t. Nat. Poiss., I, 531, 1798, Chile, non-binomial.

Gastrobranchus dombey, Cuvier, Regno Animal, 121, 1817, after Lacepede.
Bdellostoma polyfrema, Girard, Proc. Acad. Nat. Sci. l'hila.. 1854,199, Valparaiso.
Bdellostoma pohftrema, Gcnther, Cat., vin, 512, L870.

v Ac cording to Dr. Gilbert, in 54 specimens of Polistotrema stouti, 41 were found to have 12 gill

opening: on each side, 12 had 11 on each side, and 1 bad 13. Occasional specimens may have
< ither 10 or 14, but the normal number is 12.

J The hagfish fastens itself usually on the gills or isthmus of large fishes, sometimes on the

eyes, w bence it works its way very rapidly into the inside of the body. It then devours all the

flesh of the body without breaking the skin, so that the fish is left a living hulk of head, skin,

and bones. !t i< especially destructn e to fishes taken in gill nets. In every gill net in summer,
at Monterey, more or less of these empty shells of fishes are obtained. When these ate taken
from the water the hagfish scrambles out with great alacrity. It i> thought that the hags
enter the fishes after they are caught. A. fish of 10 to 15 pounds weight will be devoured by
them in a single night. Large fishes of even 30 pounds weight are often brought up without
flesh and without viscera, and t lev certainly do not swim into a ;;ill net in this condition.

The fishes Chiefly infested are Srl,astodes pinnujer, ntiniutus, and iityslinus, Dphiodun eloiigatits,

Paralichlhya californicus, and lihacochilvs toxotes.
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Family III. MYXINID.E.

(The Hagfishes.)

Body eel-shaped, covered by a thin skin, which is easily detached.

Along the lower side, for nearly the whole length of the animal, are 2

rows of mucous glands, each with an external opening, yielding an abun-

dance of mucus which renders these animals excessively slimy. No eyes.

Brain small, of the normal fish type. Skull little developed, cartilaginous :

the flexible notochord inclosed in its sheath, and extending from the base

of the skull to the end of the tail, representing the spinal column. Mouth
round, suctorial, without lips, with a pair of barbels on each side. Nostril

single, large, on the median line above, and at the very front of the head,

provided with 2 pairs of barbels. Teeth strong, a single median one on

the roof of the mouth, and 2 rows on each side of the tongue, which is

a powerful organ, with a strong fibrous tendon moving in a muscular

sheath. Alimentary canal a simple nearly straight tube, without spiral

valve; gill sacs placed on each side of the oesophagus, lying directly

against its outer walls. The water passes into them by a small pore open-

ing directly from the oesophagus into each sac. It is then passed out by

a duct, which continues backward along the outer walls of the sacs to

the abdominal wall at the end of the last sac, where all the ducts from one

side unite in one, and the water is emptied at the branchial opening on

each side of the median line. In close connection with the branchial

opening on the left side there is a third opening that leads by a very short

duct to the oesophagus, and hence into the branchial sacs, at the times

when the supply of water through the mouth is cut off by the head being

buried in the flesh of the animal on which it feeds. Ovary single, on the

rightside. Nooviducts; the mature eggs falling into the abdominal cavity

and excluded through the peritoneal opening at the side of the vent. Eggs
with a horny case, and threads for adhesion. Parasitic animals, burrow-

ing into the bodies of fishes, and found in the cold seas.

Two species are usually recognized

—

Myxine olivacea, Lace'pede (=aus-

tralis, Jenyns), from the coasts of Patagonia, and Myxine glutinoBa.

(MyxinidcB, genus Myxine, Giiuther, vin, 510-511.)

4. MYXINE, Linmeus.

/ . i.iwn ~. Bystema Nature, Ed. x, 1758, 850, {ghMaota).

Qcutrobranchu*, Bloch, [chth., mi, 51, tab. 413, lT.'T, (ctecat).

Ma, enoblenna, Lao&pi db, Ili-t. Nat. Poiss., v, (147, 1803, (olivae>

Auopmu, R u im bqi i , Anal, de la Nature, 193, 1815, (oUvaoea).

Characters of the genua included above. (An old name, from

slillir i.

i. HTXINE GLUTINOSA,* Ltnnsras.

(IIaoi'Ish ; HnHK.it.)

Head :u to I in total length : tail •'»'. to L0; lingual teeth 8 to n in each
row. Bluish above, whitish below. North Atlantic «>n both coasts,

M ierall} oi alwayt In Its jroi a male, while al a more advai
met transformed ioto a female. II eem iniiual which in sexual respects it in s

transition stage, from what and to what it is bard to say, it seems to bo seeking, withou I yel
reaching thai mode of reproduction which Is most profitable for II Inl

IffUfl
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south to Cape Cod. Not abundant in America. "Intrat et devorat

Pisces; aquam in gluten mutat." (Linmeus). (Eu.

)

Myxine glutinosa, LlNN£U6, Syst. Nat., Ed. x, 650, 1758, Atlantic Ocean; GCntiier, Cat., viu,

510, 1870; Putnam, Proc. Bost. Soc. Nat. Hist., 1873, 135.

Myxine limosa, Girard, Proc. Ac. Nat. Sci. Phila., 1858, 223, Grand Menan, Bay of Fundy;
Jordan & Gilbert, Synopsis, 5, 1883.

Gadrobranchusaoecus, Bloch, Ichth., xn, pi. 413, G6, 17'.».">, Denmark, etc.

Order C. HYPEROARTII.*
(The Lampreys.)

Nasal duct a blind sac, not penetrating the palate. This order is

equivalent to the single family Petromyzonidce. (virepua
f
palate; aprtng,

complete; i. e., entire.) (Petromyzontid.e, Giinther, Cat., vm, 499-509.)

Family IV. PETROMYZONID.E.

(The Lampreys.)

Body eel-shaped, subcylindrical anteriorly, compressed behind ; the

mouth nearly circular, suctorial, usually armed with horny teeth, or tooth-

like tubercles which are simple or multicuspid, resting on papilla' ; those

immediately above and those immediately below the oesophagus more or

less specialized ; eyes developed in the adult : gill openings 7, arranged in a

row along the sides of the " chest ;
" nostril on top of the head just in front

of the eyes; lips present, usually fringed; dorsal fin more or less deeply

divided by a notch ; the posterior part commonly continuous with the anal

around the tail; intestines with a spiral valve; eggs small.

These animals undergo a metamorphosis; the young are usually tooth-

less and have the eyes rudimentary. Separate generic names (Ammoccctes,

Scolecosoma , Clillopterus) had been applied to these larval forms, before it

was discovered that they were the normal young of the true lampreys.

Genera about 7; species about 15; of the rivers of temperate regions.

They attach themselves to fishes and feed by scraping off the flesh with

their rasp-like teeth. Most of them ascend rivers or brooks at the spawn-
ing season, after which very many of the individuals die. (Petromyzon-
tid.k, Giinther, Cat., vm, 499-509.)

a. Second dorsal continuous with caudal.

l>. Supraoral lamina ("maxillary ")aiul intraoral lamina ("mandible") destitute of teeth,

"the armature of the lamprey type being obsolescent;" otherwise as in Petromy-

sea lampreys. Bathymyzon, 5.

lb. Supraoral and intraoral lamina' with teeth or tooth-like tubercles.

c. Supraoral lamina contracted, the armature consisting of 2 or 3 cusps placed close

together; discal teeth numerous, in concentric series ; anterior lingual teeth

with a median depression or groove
; buccal disk large in the adult, con-

tracted in the young.

Anterior lingual tooth with a deep median groove and terminating in an in-

curved point ; dorsal fin divided. Large lampreys; anadromouB.

Petromyzon, 6.

* For a detailed account of the North American Lampreys, see Jordan & Fordice, Ann. N. Y.
Ac. Sci., 1886. For an excellent account of the life history of certain species see Gage, in Wilder
Quarter-Century Book, 1893, pp. 420-479.
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ill. Anterior lingual tooth divided by a median groove; dorsal fiu continuous,

with a broad notch. Small lampreys; fluviatile. Ichthyomyzon. 7.

cc. Snpraoral lamina very large, expanded laterally, forming a crescent-shaped platn

with a cusp at either end and sometimes a median cusp; anterior lingual teeth

mure or less serrate.

p. Snpraoral lamina with a veil-developed median cusp ; anterior lingual tooth

wedge-shaped, its edge finely serrate and nearly straight ; dorsal fin divid-

ed; buccal disk moderate, some of its teeth bicuspid. Large lampreys;

anadromous. Entosphenus, 8.

ee. Snpraoral lamina with a very small median cusp or mine; anterior lingual

tooth little developed, its edge crescent-shaped and dentate; the middle

denticle enlarged; buccal disk small, the teeth small and never tricuspid;

dorsal fins separate <>r deeply divided; small lampreys; fluviatile.

Lampetra, 9.

5. BATHYMYZON, Gill.

Bathffmyzon, Gii.t., Proc. U. s. Nat. Mus.,1883, 254, (bairdii).

Supraoral lamina contracted, its two converging teeth almost completely

fused, and only evident at the summit of the combined mass ; intraoral

lamina crescentiform and spout-like at the middle and with the den-

ticles obsolete; discoperipheral teeth numerous and in obliquely arched

series of 4 to 7, declining downward ; innermost lateral teeth of the 4 rows

diverging from mouth, in each side bicuspid, with the cusps approx-

imated and diminishing downward rapidly; lingual teeth 3, pectinate

the anterior deeply impressed and sulcate backward at the middle, and

the posterior correspondingly curved backward at their inner lateral

angles; the anterior dorsal fin distinct from posterior. (3a&vg, deep;

/// £iu, to suck.)
7. BATHYMYZON BAIRDII, (Gill).

Head from snout to first branchial aperture about 7 times in total

length ; eye midway between snout and fifth branchial aperture : diame-

ter of buccal disk equal to interval between eye and fifth branchial aper-

ture, the margin regularly fringed : indications of 8 teeth on the intraoral

lamina: tips of the two snpraoral ones barely perceptible
J
pectinations

of lingual teeth well marked. Chest about as long as snout. Fins mod-
erate : anterior dorsal somewhat higher in front of middle than diameter

of orbit, second dorsal about twice as high, or equal to the distance be-

tween eye and first branchial aperture. Color dark, belly grayish : second

dorsal darker across middle in front and toward margin behind : caudal

blackish throughout. (Gill.) Gulf stream, once taken. (Named for

Spencer Fullerton Baird.)

Petromyzon {Bathymyton) bairdii, Gill, /. c, ;
lat. 49° N., 547 fathoms; GooDl a

I'.i ur, Oceanic Ichthyology, 1, 1894. (Type, No. 33311.)

6. PETROMYZON, (Artedi), Linnaeus.

(Lampreye
. (ArtkhiI, Lihi tenia Natrine, Ed. x, 11 narimm).

An,,, ;, hi. ni. (('.mi, 1: di \11111111l. Ed. 1, 119, 1817, (branchiatu, l.nval form of an)

or ail Rui opean p*

AnmocaHu, Bi lihvillb, l*anne EFrancaiae, IIt. xxiv, 8, 1- alit).

Lampreys with the supraoral lamina armed with 2 ox 9 separate teeth.

pointed, and close together, ool formings oresoent-shaped plate; anterior
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lingual tooth with a median depression ; buccal disk large, with numerous

teeth arranged in concentric series : dorsal fins separate, the second joiued

to the caudal.

North Atlantic, ascending rivers ; one species known, the largest of the

lampreys. (7r£rpa, stone; /nij^u, to suck.)

8. PETROMYZON MARINUS, Linnaeus.

(Great Sea Lamprey ; Lamprey Eel.)

Head large, longer than the branchial area ; buccal disk large, with

numerous conical teeth, arranged in obliquely transverse series, 4 to 7 in

each row ; lateral teeth on each side of mouth bicuspid, the other teeth

simple; dorsals low, well separated; the second dorsal with a depression

on the tail; lips moderately fringed; males and often females, in spring,

with an elevated fleshy ridge on back before dorsal fin ; 64 muscular im-

pressions between gill openings and vent. Color bluish brown, mottled

with blackish confluent patches, rarely nearly plain ; whitish below.

Length 24 to 36 inches. Atlantic coasts of Europe and North America,

southward to Chesapeake Bay, abundant northward, ascending streams

in the spring to deposit its spawn. (Eu.)

Petromyzon marinus, Linnjeus, Syst. Nat., Ed. x, 1758, 230, European Seas; (after Artedi);

Gunther, Cat., viii, 501 ; Jordan & Gilbert, Synopsis, 11, 1883 ; Jordan & Fordice, Aim.

Ac. Sci. N. Y.,1886, 283.

Petromyzon americanus, Le Sueur, Trans. Am. Phil. Soc. Phila., i, 383, 1818, Coast of Massachu-
setts; Stoker, Fish. Mass., 251, pi. 38, fig. 4,1867.

Petromyzon nigricans, Le Sueur, I. c, 385, 1818, Massachusetts.

Ammocoetes tricolor, Le Sueur, /. c, 386, 1818,(larva), Northampton, Massachusetts.

Petromyzon appendix, De Kay, N. Y. Fauna: Fishes, 381,1842, (young). Providence; Hudson
River.

? Petromyzon lamotteni, Le Subur, in De Kay, I. c, 382, 1842, no locality.

Represented in fresh waters by

8a. PETROMYZON MARINUS UNICOLOR, (De Kay).

A dwarfish form similar to the common lamprey ; darker and more uni-

form in color, the dorsal ridge larger, the fins closer together ; found land-

locked in the lakes of northern and central New York ; abundant in

Cayuga Lake.

Ammocaetes unicolor, De Kay, N. Y. Fauna: Fishes, 383, 1842, (larva), Lake Champlain.
Pelromijzon marinus dorsatus, Wilder MS., Jordan & Gilkert, Synopsis, 869, 1883, Cayuga Lake.

(Type, No. 31368) ; GAGE, Wilder Quarter Century Book, 1893, 420.

Petromyzon marinus unicolor, Meek, Ann. Ac. Sci. IT. Y., 1886, 284.

7. ICHTHYOMYZON, Girard.

(River Lamprf.ys.)

Ichthyomyzon, Girard, Par. 11. 11. Sur., x, 381,1858, (argenteus).

Scolecosoma, Girard, /. c, 385 1858, {concolor, larva).

Allied lo Petromyzoi but with the anterior lingual tooth divided by a

median groove. Dor 1 fin continuous, with a broad notch. Small

lampreys; confined to fresh waters in eastern United States. (lx&vc,

fish; (ii\u, to suck.)
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a. Head 1)/2 in length; intraoral lamina with 7 cusps. coxcolor 9.

aa. Head 9 in length; intraoral lamina with 7 to 12 cusps. castaneus 10.

9. ICHTHYOMTZOX COXCOLOR, (Rutland).

(Silvery Lamprey.)

Body considerably compressed ; head broad, with large buccal disk,

which is moderately fringed; teeth strong and nearly uniform, the 2

supraoral teeth being similar to those on the rest of the disk ; lateral

teeth all simple ; intraoral cusps counivent, 7 in number, the middle ones

the longest ; upper margin of dorsal scarcely depressed in front of the

vent ; origin of dorsal nearly midway between the tip of snout and end
of tail ; 51 muscular impressions between gill openings and vent. Head
7£; depth 12. Color, silvery, bluish above, sometimes with bluish spots :

a small dusky spot above each gill opening, usually conspicuous even in

the larva; larva with small toothless contracted mouth, as in P. marinus.

It may be that this i6 the young of Petromyzon marinus. L. 12 inches.

Great Lakes and upper Mississippi Valley ; rather common ; ascending

small brooks in the spring, (concolor, uniformly colored.)

Pelronuj~.<,n argetttetu, Kirtland, Bost. Jour. Nat. Hist., in, 1810, 342, with plate (name pre-

occupied), Big Miami River.

Ammocales concoldr, Kirtland, /. c, 473, with plate (larva), Mahoning River ; Scioto River.

f Ammoccetes borealis, Agaksiz, Lake Superior, 252, 1850, Michipicoten River.

f Ammoeoetes tepytems, ABBOTT, Proc. Ac. Nat. Sri. Phila., I860, 327 (larva), Ohio River.

Petromgzon bdeUium, Jordan, Cat. Fish. X. A., 4, 1885, after Kirtland.

/' ' tmyxon concolor, Jordan & Fordice, Ann. N. Y. Ac. Sci., 1886, 282.

Ichthijomyzon argenteus, Jordan & Gilbert, Synopsis, 10, l v s:;.

10. ICHTHTOMTZON CASTANEUS, Girard.

Supraoral lamina tricuspid; some of the lateral tooth bicuspid; infra-

oral lamina with 7 to 12 cusps; head 9 in length; otherwise as in I. concolor,

the color more yellowish. L. 12 inches. Mississippi Valley, scarce.*

(castaneus, chestnut color.)

Tchihyomyzon etutaneus, Girard, Par. It. R. Surv.,381, 18">8, Galena, Minnesota.

Tckthyomgton htrudu, Girard, /. c, 382, Fort Smith, Arkansas. (Type, \

Pttromyzon etuiam ua, Jord at & Gilbert, Bynopsis, 868, 1883, and Jordan a ITordiox, /. -., 281, 1836;

GOrtbeb, Cat., nu, 607, 1870.

Tchthyomyaon kimdo, GUntbbr, Cat., vm, 61 7. 1870.

8. ENTOSPHENUS, Gill.

ii., Proc Ac. Nat. ScL Phila., 1862, 331, (tricUntahw, name only); Jordan a tin-

im.im
, Bj Dopsis, 7, L883

l
tridt td

Lampreys of large size, with the supraoral lamina forming :i orescent-

shaped plate On which arc '.'< cusps, the middle one Little smaller than

the others; anterior lingnal tooth wedge-shaped, its edge almost straight

and finely pectinate; Lips fringed; bncoal disk moderate, iis teeth com-

paratively few; dorsal Cms separate. One species, a large anadromons

* Recorded from Galena, Minn. (Glrai \)\ Hill Creek, 9n i

Smith, ark. (Girard . Forlorn Bope, La. (Bean) M m inn).
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lamprey, found in the North Pacific, similar in habit to Petromyzon marinus

of the North Atlantic, (faros, within; a<pijv, wedge; the lingual tooth

being -wedge-shaped.)

11. ENTOSPHENUS TRIDENTATUS, (Gairdner).

Lips thick, fringed with numerous papillae, within which are small

teeth. Intraoral lamina with 5 or o' cusps; buccal teeth before month

unicuspid. those on sides larger, the first and last bicuspid, the middle

ones tricuspid; median supraoral cusp little more than k the length of

the other 2; first dorsal tin distant about § of its own length from the

second. Head 8 to 10 in length; 73 muscular impressions between gill

openings and vent. Color, plain dark brown, rarely mottled. Pacific

coast of America, Unalaska to Southern California; ascending streams ro

spawn, going as far as Walla Walla, in the Columbia, its range southward

extends to Santa Ana River at Riverside, California. L. 18 inches or

more, (tridentatus, three-toothed.)

Petromyzon tridentatus, (Gairdner MS.), Richardson, Fauna Bor. Am., 29.'?, 1830, Falls of the

Walamet, now Willamette.

Petromyzon eiliatus, Ayres, Proc. Cal. Ac. Sci., 185"), 44, San Francisco.

Petromy;:<<u lividus, Girard, Pac.R. It. Surv., 379, 1858, Wahlahmath River, Oregon (Willa-

mette River.) (Type, No. 976.)

Petromyzon astori, Girard, I. c, 380, 1S58, Astoria, Oregon. (Type, No. 97s.)

Ichthyomyzon tridentatus and astori, Gunther, Cat., vm, 500, 1870.

Entosphenus epihexodon, Gill, Froc. Ac. Nat. Sci. Phila., 18G2, 331, Fort Reading, California

after Girard.

Lampetra tridentata, astori, and epihexodon, Jordan & Gilbert, Synopsis, 7, 8, 1883.

Ammoccetes tridentatus, Jordan a; Fordice, /. c, 291, 1886.

9. LAMPETRA,'' Gray.

(Brook Lampreys.)

Lampetra, Gray, Proc. Zoiil. Soc. London, 1851, 235, {fluvialis).

Lampreys of small size, with the dorsal fin emarginate or divided into

two parts, the posterior portion continuous with the low anal tin around

the tail ; supraoral lamina broad, forming a crescentic plate, with a large

bluntish cusp at each end, and rarely a very small median cusp; lingual

teeth small, with a crescent-shaped dentate edge, the median denticle

enlarged; buccal disk small, its teeth few and never tricuspid. Small

lampreys, inhabiting the brooks of Europe and North America. Five or (5

speciesknown, bearing much the same relation to Entosphenus that Ichthy-

omyzon bears to Petromyzon. (lain here, to suck; pctra, stone.)

a. Dorsal fin divided into 'i parte whicb are separate, or joined at base only.

*The name Ammoccetes was originally applied to the larval forms of Petromysonids which are
iu that stage specifically indistinguishable and which \\ < re supposed by Duineril and Cuvier to

be generically distinct from theadull Forms. Alter the identity of the two was discovered, the
name /Immocotfegwas used by many writers, following a suggestion oi Milne-Edwards, as a gen-
eral term to be applied to the blind or larval stage of all lampreys. Lampetra of Gray should
therefore be used for this genus, for which it was originally proposed. Inasmuch as no Euro-
pean Ammoccetes can be referred to any determinate species of Petromyzonid, the nominal genus
corresponds with Petromyzon as a Whole and not to any subdivision.
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b. Intraoral lamina with 7 cusps ; dorsals wholly Beparato. ADRKA, 12.

lb. Iufraoral lamina with 8 or 9 cusps.

c. Lateral teeth usually i on each side, all bicuspid ; dorsals separate.

SPADICKA, 13.

ee. Lateral teeth usually 3 ou each side of disk, the middle one tricuspid, the others

bicuspid ;
dorsals slightly connected. cibaria, 14.

<i«. Dorsal fins distinctly united, with a sharp notch ; lateral teeth usually 3, bicuspid.

WILDEBI, 15.

12. LAMPETBA AUBEA, (Bean).

Dorsal fins separate, the first $ the height of the second, the inter-

space | the length of the first; infraoral lamina with 7 cusps, the outer

largest; head shorter than thorax, 10-J- in length. Plumbeous, golden

below. (Bean.) Yukon River and streams of Alaska and Kamchatka. L.

about a foot. Very close to the European L. fluviatilis. (aureus, golden.)

Atamoattes aureus, Bean, Proc. D. S. Nat. Mus., 1881, 159, Yukon River; (Type, No. 21524)
;

Jordan & Gilbert, Synopsis, 868, 1883.

Lampetra camiachatica, Pallas, Zoogr. Rosso-Asiat., in, 67, 1811, Kamchatka. This \\a>

apparently not intended as a binomial name
borealis, Girard, Pac. It. 11. Sarv., 377, 1858, after P.fluvialia, Richardson, mentioned

only as a small lamprey attached to an Inconuu in Great Slave Lake, "very like Bloch's

figure" of L. jhuriatffia.

13. LAMPETBA SPADK !EA, Bean.

Dorsals separated, the interspace i the snout, insertion of first at

middle of body : second dorsal little higher than first; infraoral lamina

with 9 cusps, the outer largest; lingual teeth with about 20 pectime ;
-1

bicuspid teeth on each side of disk. Guanajuato. Mexico. (Bean.)

dic€U8
}
nut-brown.)

Lampetra tpad Bean, Proc. U. 8. Nat. Mus., 1887, M74, Guanajuato, Mexico. (Type, No.

38006.)

It. LAMPETBA CIBABIA, (Girard).

Lips fringed; infraoral lamina with 8 or 9 subequal cusps; about three

teeth on each side <>t" buccal disk, the middle one usually tricuspid, the

others bicuspid; teeth on upper part of disk simple; dorsal fins slightly,

connected at base; second dorsal not much higher than fust, much lower

than in /.. wilderi; insertion of dorsal a little behind middle of body:

63 muscular depressions between last gill opening and vent; head id in

length. Color plumbeous, sides silvery. L. 8 inches. Pacific slope, from

i Rh er to t he Sacramento, Rather common in the rivcrsand brooks

northward, (dbarius, pertaining to food.)

Pelromyzon plumbetu, Ayrrs, Proc. Oal. Ac. Scl., 1854, 58, (name preoccupied), San Francisco.

Ammacoetet > /'<" iiw, Girard, Pac. R. R. 8urv. , 383, L858, larva, Puget Sound; Jordan A ITordk i

,

I.e., 292, 1886. (Type, No. 81

Petromyxon ayresi, <ii mm a, Cat., \m, 506, ls7<i, British Columbia.

Lcanpetra phimt» >, Jordan a Gilbi r i , s"\ oopsis, 8, I f

16. LAMPETBA WILDKKI. Gage, new r

ALL BLAI 8 L \ KPR1

l lr.nl moderate, aboul as long as the thorax : mouth small ; snout shorter

and lips, less fringed than in /.. planeri; <l<>i>al lin.s connected onlj in

breeding season, inserted behind middle of body, considerably depressed

in front of the vent, bu1 nol divided into 2 fins; posterior lobe highest;



14 Bulletin j~, United States National Museum.

insertion of dorsal a little beforemiddle ofbody; both dorsals high, the first

If in height of second; analtube conspicuous in the spring; eyes moderate;

supraoral Lamina with its cusps large, triangular, well separated; a small

pointed median cusp sometimes present in the adult ; in half-grown speci-

mens the lamina forms a curved plate "without distinct cusps; infraoral

lamina curved, with 5 to !> feeble, bluntish, subequal cusps; about 3 bicus-

pid teeth on each side of mouth; other buccal teeth simple. Head 8£; 67

muscular impressions between gill openings and vent. Bluish black

above, silvery below. L. 6 to 10 inches. A small species ascending west-

ern streams in the spring in great numbers to deposit its spawn : abundant

from Western New York (Cayuga Lake: Meek, Gage) to Iowa, both in

tributaries of the (treat Lakes and the Ohio and Mississippi. Our species

seems to be distinct from Lampetra planeri, generally common in North-

western Europe. (Named for Burt Green Wilder, the distinguished

anatomist, the first to study the lampreys of Cayuga Lake. Specimens

from that locality are taken as types of L. wilderi.)

i, Rafinesque, Ich. Oh., 84, 1820, I
name preoccupied), Falls of Ohio.

. Gunther, Cat., vin, 5"1, 1870.

Ammocoetesniger, Jordan & Gilbert, Sj nopsis, 9,

eles branchidlis, Jordan & Fordice, I.e., 2'J3, 1886. Gage, in Wilder Quarter-Centun

Book, 436, 1893.

Class III. PISCES.
(The Fishes.)

The Pisces, or Fishes, may be defined as cold-blooded vertebrates adapt-

ed for life in the water, breathing by means of gills which are attached to

bony or cartilaginous gill arches, the gills persistent throughout life;

having the skull well developed and provided with a lower jaw: the limbs

present and developed as tins, rarely wanting through atrophy ; shoulder

girdle present, furcnla-shaped, curved forward below, rarely obsolete

or represented by cartilage; pelvic bones present : exoskeletou developed

a- scales or bony plates or horny appendages or sometimes entirely want-
ing, and with the median line of the body provided with one or more fins

composed of cartilaginous rays connected by membrane, the fins rarely

atrophied.

All recent writers on fishes agree that the Lancelets and the Lampreys
differ so widely in structure and development from the true fishes that

they must be regarded as forming distinct classes. Many writers go still

further, and remove from the class of fishes the Sharks, Skates, Chinneras

and Dipnoans. A smaller number remove the Ganoids, also. It seems to us,

however, preferable to regard these, with the True Fishes, or Teleosts. as

members of the single class of Pisces.

The class Pisces may be conveniently divided into 5 subclasses

—

Selachii, Holocephali, Dipnoi, CROSsorTEKYGiA.andTELEOSTOMi. As

there are no North American representatives of the Dirxoi (Cekatodi's,

Lepido8iren,Protoptertjs),oi of the Ckossopteuygia (Polyptekus),
these singular groups may be passed by without further mention in this

work.
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Subclasses of Pisces.

i. Skull without system of membrane bones (opercles, etc.).

b. Suspensorium of tho mandible present. Gills not free, being attached by the outer

margin to the skin ; eggs few and large, impregnated and sometimes developed inter-

nally, covered with a thick leathery skin when developed externally
;
embryo with

deciduous external gills ; no membrane bones about the head; upper jaw formed of

palatine and pterygoid elements without maxillary or premaxillary; skeleton car-

tilaginous ; skull without sutures ; tail heterocercal ;
ventral fins abdominal ; male

with large intromittent organs or claspers attached to the ventral fins, these complex

in structure in existing species; shoulder girdle not attached to the skull; 6kin

naked or covered with small rouj,h scales, or spines, or bony bucklers; no air bladder;

arterial bull) with 3 series of valves; optic nerves with a chiasma ; cerebral

hemispheres united
;
gill openings slit-like, 5 to 7 in number

;
jaws distinct from

the skull, joined to it by suspensory bones ; teeth distinct. (Sharks and Skates.)

Selachii.

bb. Suspensoriuni of the mandible wanting; no maxillary arch; ventral fins with claspers;

gill opening single, leading to 4 gill slits; jaws coalescent with tho skull; teeth

united in the form of bony plates. (Chimeras.) Holocephali.

.'.<. Skull with a well-developed system of membrane bones (opercles, suborbital ring, etc.);

gills free, attached to the gill arches by their bases only
;
gill opening single on each

side; eggs comparatively small and numerous; no claspers; a maxillary arch; cerebral

hemispheres not united. (True Fishes.) Teleostomi.

Subclass SELACHII.*

(The Sharks and Skates.)

This group, sufficiently defined above, includes among recent fishes, the

Sharks and the Rays, marine fishes mostly of large size, abounding in all

seas. The group is commonly divided into 2 orders, which are widely

different in appearance, so far as the extremes are concerned, but which

pass into each other by insensible gradations.

We begin the group with the archaic type, tho order or suborder Dij>l<>s-

pondyli, proceeding thence from tho more generalized sharks to the special-

ized skates. The true sharks form an almost perfect gradation into the

skates, but there are no forms extant which connect the Diplospondyli

with modern sharks. (o-fcv\a£oc, shark; tho word originally meaning

cartilage.)
Orders of Selachii.

,i. (iiii openings 6 or 7 ; donal tin single : vertebral column Imperfectly segmented, each seg

ment being equivalent i<> 2 vertebra, and bearing 1 neural aches ; anal tin present.

DlPLOSPONOl l.i, l>.

mi. <;ill openings 6; vertebral column well segmented, each segment forming a neural

arch and l centrum.

h. Vertebrae each with the internal calcareous lamellae radiating from the central ring

;

anal fin present. Abtxhospondtli, B.

bb. Vertebra with the Internal calcareous lamellsB not radiating, but arranged in oi r

i i concentric circles or series around the central ring; no anal nn;palato-

quadrate arch not articulated to the skull.

1 1111 openings lateral
;
dorsal Sn Oyolospondtli, 1

i'.\\\ openings ventral
; donal fin unall and posterior, or wanting; bodj and pe<

toral ini forming a depressed disk. Batoidki, G

o frequently known ao EUumobrattchii, Plagiottomata, Chondropleryaia, or Pta In Prol

Cope's system, 1 1 1 • - n lachii constitute one "i the 2 orders in this subclass and .ill the existing

sharks and skates are rel rred to it. In the Selachii, as thus undentood, th m complex,

while in the extim I ord< i ol /• hthyotomi th are simple
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Order D. DIPLOSPONDYLI.

(The Notidaxoid Sharks.)

Sharkswith the palatoquadrate apparatus articulated or connected with

the postorbital processes of the skull: branchial apertures in increased

number, 6 or 7: only 1 dorsal fin. Vertebral column imperfectly seg-

mented so that from each segment 2 neural arches aud 2 vertebral bodies

arise. Among existing sharks this group contains 2 families. Numerous

genera represented by fossils seem allied to these, which are among the

" oldest living vertebrates." (<bT/<W
?
double; anbv8v'Kog

1
vertebra ; Noti-

danus, (vuridavbc, dry back) is a Greek name of some shark, in Atheneus.;

o. Body greatly elongate, almost eel-shaped
;
dorsal, anal, and ventrals close together on i>o»

terior part of body ; teeth in the 2 jaws alike ; mouth anterior.

CHLAMYDOSELAC'IIID.i:, V.

aa. Body moderately elongate ; teeth in the 2 jaws unlike ; month inferior.

IlEXANCHID-E, VI.

Family V. CHLAMYDOSELACHID.E.

(The Feilled Sharks.)

Body elongate, slender, suggesting the form of an eel. Head broad,

depressed. Eyes lateral, without nictitating membrane. Nasal cavity

separate from that of the mouth. Mouth anterior. Teeth with broad,

backward-extended bases and slender cusps. Spiracles present. Gill

openings 6. One dorsal fin, without spine : anal fin present. No pit at root

of caudal. First gill membrane free across the isthmus. Intestine with a

spiral valve. Anterior basibranchial cartilages present.

This family contains a single species, recently discovered by Mr. Garman,

from whose papers this account is taken. It inhabits the open sea
;
and

may not occur in American waters.

Chlamydoselachidse, Garman, Bull. Essex Inst., 1884, 17, and elsewhere.

io. CHLAMYDOSELACHUS, Garman.

CMamydoselachus, Cabman, Bull. Essex Inst., Jan. 17. 1881, 47, {angumeus).

Opercular flap forming a broad frill over first gill opening. Teeth simi-

lar in both jaws, each with 3 slender, curved, subconical cusps, sepa-

rated by a pair of rudimentary denticles, on a broad base; no median

upper scries of teeth in front; a series on the symphysis below. Mouth
wide, without labial folds at the angles. Pupil horizontally elongate.

Fins broad: caudal without a notch. Basiliyal elongate. One species

known, inhabiting waters of some depth in the open sea. An extinct

species, Chlamydo8elachu8 lawleyi, Davis, has been described from pliocene

deposits in Tuscany. (x/Mufr, mantle or frill : aeXaxog, shark.)

16. CHLAMYDOSELACHUS ANGCINEUS, Carman.

Dorsal fin small, opposite the anal, which is more than twice its size;

pectorals small, placed low; ventrals Large, placed far back, opposite

anal. Eye small. Gill openings large, curved, oblique, all of them before
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pectorals. Teeth
la-1.M . Scales on upper edge of tail enlarged. Head 1\

in length. Greatest depth of body about 15. Color, plain brown. L. 5

to 6 feet (Garman). Seas about Japan; also taken off Madeira, in deep
water. Not certainly known from the American coast, but if fishermen's

drawings can be trusted, this is found in the Western Atlantic and is

probably the original of some of the recorded " sea serpents." (anguineus,

from unguis, the slow worm, the word allied to angidlla= iyxeAvg , eel.)

Cfdamydoseiachus cmguineus, Garman, L c.,Tnd in Bull. Mus. Comp. Zool., 1885, xn, No. 1, with

plates and account of anatomy, off Japan ; Gcnther, Deep Sea Fishes, Challenger, 1884,

with plates, Japan; Collett, Bull. Soc. Zool. France, 1890, 219; Funchal, Madeira.

Family VI. HEXANCHID^E.

(The Cow Sharks.)

Body moderately elongate, somewhat depressed anteriorly, tapering

toward the caudal fin. Head depressed, oblong, with the snout project-

ing. Eyes submedian or anterior, without nictitating membrane. Mouth
subinferior, large, arched in front; no labial fold. Teeth in the 2 jaws
unlike; in the upper jaw 1 or 2 pairs of awl-shaped teeth, the next

6 teeth broader and each provided with several cusps, one of which is

much the strongest. Lower jaw with 6 large comb-like teeth on each

side, besides the smaller posterior teeth. Spiracles small, on the side of

the neck. Only 1 dorsal fin, without spine, opposite the anal, and
similar to it. No pit at the root of the caudal. Gill openings wide, 6

or 7 in number. Viviparous sharks, sometimes reaching a very large

size. Genera 3; species about 7; of the warm seas. (Notidanid.e, Guu-
ther, Cat., vm, 397-399.)

a. Gill openings 7 on each side ; median tooth of lower jaw with a small median cusp or none.

NOTOBHTMl HIS, 11.

an. Gill openings 6qn each side
; median tooth of lower jaw with a small median cusp or none.

Hbxanohto, 12.

ii. NOTORHYNCHUS,* Ayres.

Nbtorhyncktu, A.YKE8, Proc. Cal. Ac. Sci., 1856, i, 72, (maculatut).

Gill openings 7 on each side. Dentition in general much as in Hex-

anchus, the lower teeth uniform in size or decreasing toward corners of

month; cusps on the cutting edge regularly graduated, while the ascend-

ing inner margin of each tooth is finely serrated; median tooth of lower

jaw with thf median cusp small or wanting. Two Bpeoies known:
spotted sharks of the Pacific, (vutoc, back; pvyxor, snout; the allusion

not clear.)

17. NOTOKHYNTIII s HACULATUS, Ayi

Snout broad, rounded, the nostrils near its tip; spiracles large, Dearer

t he gill openings t hao t he e\ .• ; a long furrow at t he angle of t he mouth.
N«> median tooth m upper jaw; L' small teeth near together in front,

simple and pointed; 2 a little larger, behind and outside of the

In Heplranchi
, tl Eui pean t v j

>< of Btptrtmekicu, the lower median tooth bup
itrong i rati ii cup.

I
. \. A.
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then 2 others directly behind the first pair; next, on each side, a tooth

much larger, pointed, with a conspicuous cusp on the outer side at base,

and one or more denticulations beside; the other teeth larger, similar, but

more serrated and more oblique, approaching the lower teeth in form;

median tooth in lower jaw broad, with a small median cusp and 2 or

3 larger lateral cusps on each side; the other teeth, 6 on each side,

much broader than high, with 4 to 6 sharp, outward-directed cusps, the

first cusp longest and bearing a small tooth near its base; these teeth

are quite similar and increase slightly in size outward. Tail long,

2f in total length, the caudal fin mostly below it ; anal small, just

behind the small dorsal. Sandy gray, with some round black spots,

larger than the pupil, rather sparsely placed. Pacific coast, from
Monterey northward to Washington ; rather common northward, espe-

cially in Humboldt Bay. (macirfatits, spotted.)

Notorhynchus macidatus, Ayres, Proc. Cal. Ac. Sci., 1S56, 1, 72, San Francisco.

Notorhynckua maculatua, Gill, Proc. Ac. Nat. Sci. Phiia., 1862, 495, and 1864, 149.

Notorhynchus borealis, Gill, Proc. Ac. Nat. Sci. Phila., 1864, 150, Nisqually, Washington.
Heptranchias maculatus, Jordan' & Gilbert, Synopsis, 62, 1883.

12. HEXANCHUS, Rafinesque.

Hexanchus, Rafinesque, Caratteri, 1810, 14, (griseus).

Notidamu, CYvier, Regne Animal, Ed. 1, 1817, 128, (griseus).

Monopterhinus, Blainville, Faune Fraucaise, 1828, 77, (griseus).

Two species known, distinguished from all other living sharks except

the eel-shaped ChlamydoselackM, by the presence of 6 gill openings. (!£,

six; uyx°£} hend or sinus.)

a. Median tooth of lower jaw with a slight median cusp and about 3 marginal cusps ; first

lateral tooth with about 6 cusps. corinus, 18.

aa. Median tooth of lower jaw without median cusp, but with 4 or 5 marginal cusps; first

lateral tooth with 8 or 9 cusps. griseus, 19.

18. HEXANCHUS CORINUS, Jordan & Gilbert.

(Shovel-nosed Shark.)

Head large, broad, depressed, and blunt. No median tooth in upper
jaw ; about 4 pointed teeth in front of upper jaw ; all entire and without
basal cusps ; the next 3 teeth with a single strong cusp on the outer

margin; others with more cusps, approaching form of lower teeth; me-
dian tooth of lower jaw very small, with a small cusp; lateral teeth

with 6 cusps, the first the largest, the others regularly smaller, the

median edge in the adult finely serrated. Tail long, twice as long as

head, about 3£ in total length. Pectoral as long as lower jaw from

gill opening. Scales on upper edge of tail enlarged. Color almost

black, unspotted; a grayish lateral streak. Monterey Bay to Puget
Sound, not common. (corinus, northwestern, from corns or oaurue, the

northwest wind.)

ll.r.uirhus corium, Jordan & Gilbert, Proc. U. S. Nat. Mus.,1880, 352, Neah Bay; and Soquel
and Bay of Monterey, California; Synopsis, 62, 1883. (Types, Nos. 37369, 27196.)
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19. HEXAXCHUS GRISEUS, (Gmelhi).

(Cow Shark; Cana-Bota.)

Head large, depressed, blunt, the nostrils near tip of snout; no median
upper tooth ; 2 on each side entire, hooked outward ; the next teeth

with 6 or 7 cusps, the others similar; lower median tooth small, without

cusp; lateral teeth each with 7 to 9 cusps, the number of denticles on
most of the teeth being thus greater than in H. corinus. Tail not twice

head, 3£ in length, its upper scales enlarged; pectoral shorter than
lowerjaw from gill opening. Color dark gray. (Day). L. 8 to 26 feet. A
very large shark inhabiting deep water, in the Mediterranean, thence

north to the west coasts of Scotland ; also frequently taken in Cuba.

(Poey). (griseus, gray.) (Eu.)

Sqwdus griseus, Gmelin, Syst. Nat., 1495, 1788, Mediterranean, after Broussonet.

Sqnalus griseus, Bonnatebre, Tabl. Encycl. Ichth., 9, 1788, Mediterranean, after Griset of

Broussonet.

Nolidanus griseus, Gunther, Cat., VIII, 397, 1870.

Notidanus griseus, Day, British Fishes, 308, 1870.

Hexanchus griseus, Poey, Synopsis, 454, 1875.

Order E. ASTEROSPONDYLI.
(The Typical Sharks.)

The essential character of this order is in the structure of the vertebra1
.

The calcareous lamelhe within each vertebra radiate from the central

ring. The group contains the great body of living sharks, including all

of those with 5 gill openings, 2 dorsals, and an anal fin. (<z<rr$p, star;

onovdvhog, vertebra.)

Suborders of Asterospondyli.

a. Palatoquadrate apparatus articulated to preorbital part of skull; dona] fins with spines.

Proarthri.

aa. Palatoquadrate apparatus not articulated with the skull; no dorsal spines. Galei.

Suborder PROARTHRI.
(The Cestraciont Sharks.)

This group is characterized by the articulation of the palatoquadrate
apparatus by an extensive surface with the preorbital region of the skull.

Vertebra) asterospoudylous. It consists of a single family, the Hktkko-
DOMTIDJE, which, like the preceding families, possesses much interest to

palaeontologists from its supposed relation to extinct forms, fnpd, before;

updpoVf joint; CestradoHjit an <»ld name, from Kiarpa
i
a piokai

j the name
probably originally applied to Sphjfrna.)

Family VII. HETERODONTIDJ3.
(The Bullhead Sharks.

|

Sharks with 2 dorsal tins, eaoh provided with a strong spine; the

first dorsal opposite the space between pectorals and vrentrals; the

second in advance of the anal. Body elongate, obtnaelj trihedral.
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gradually tapering backward; head high, with the forehead declivous,

little prominent; nostrils continent with mouth: mouth rather narrow,

the upper lip divided into 7 lobes, the lower with a fold; spiracles

small, below the lower part of the eye; no nictitating membrane; gill

openings rather narrow: dentition similar in both jaws, small obtuse

teeth in front, which in the young are pointed, and provided with 3 to

5 cusps: lateral teeth large, pad-like, twice as broad as long, arranged

in oblique series, one series being formed by much larger teeth than those

in other series: scales small, sometimes cruciform ; caudal fin moderate,

more or less bent upward, and usually notched at tip. Oviparous, the egg

cases very large, subcorneal, without tentacles and spirally twisted.

Species about 4, all inhabiting the Pacific Ocean, usually placed in one

genus; 2 here recognized. Sizesmall. (CESTRA.CIONTID2E, Giinther, Cat.,

vni, 417-418; but Heterodontus, Blainville, 1816, has priority over

CeSTXACION, Cuvier, 1817.)

13. GYROPLEURODUS, Gill.

Gyropleurodus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 489, [francisci.)

Tropidodus, Gill,?, c, (paniherinns=quoyi).

Branches of the lower jaw widely separated, the interval rounded in

front, growing wider behind. Molars in few rows; ridges above eye

prominent. Characters of the genus otherwise included above. Eastern

Pacific, (yvpog, whorl; ~/.cvpov, side, bdovg, tooth.)

a. Gill openings not very high, the length of the first slit being Less than that of the branchial

region; molars in i to G rows; ridges aboA e 1 ye \ ery prominent.

b. Molars convex, the larger ones not much if any carinated. FRANCISCI, 20.

bb. Molars carinate along their middle. quoti, 21.

20. GYROPLEl RODl S FRANCISCI. (Girard).

(Bullhead Shark.)

Head short and high, broad, but with subvertical sides; the forehead

very declivous from eyes, the snout wide and transverse, but prominent

:

2 blunt, diverging ridges continued from each side of the snout, ab-

ruptly merging into the more conspicuous superciliary ridges, the in-

ters al between which is nearly plane; teeth in front digitated, with

3 or 1 cusps, quincuncially distributed in rows slightly converging

toward the middle; in the upper jaw, on the sides, molars oblong and

flattened, arranged in about 4 oblique whorls, uniform or increasing

backward, except the last, which is smallest: on the sides of the lower

jaw . also, are molars, oblong, with flattened crowns, and arranged in

transversely oblique whorls, but decreasing backward. Branches of the

lower jaw widely separated by an interval rounded in front and becom-

ing wider behind, the sides themselves being curved outward ; the acute

teeth confined to the front, the molar teeth few and disposed in about

4 whorls, the first 3 of which slightly increase, while the fourth is almost

rudimentary. Branchial area almost oblong. Dorsal lins considerably

produced backward at their posterior angle; the compressed spine form-

ing about
I of the base of each tin : anal tin large, reaching the root
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of caudal; caudal fin about \ of the length, a notch at its tip, opposite

last vertebra. Color brown, with small black spots scattered over the

body and fins. L. 2 feet. Coast of California ; abundant south of Point

Concepcion. Its spirally twisted egg cases are very remarkable. (Name
from San Francisco, but its range probably does not extend sc far to the

north.)

Cesfrarinn francisci, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 19G, Monterey.

ion francisci, Guntheb, Cat., vin, 410, 1870.

Gyropleurodua frcmosd, Gill, Proc. Ac. Nat. Sci. Phila., 18G2, 492; Jordan & Gilbert, Synop-

sis, 31, 1883.

21. GYROPLEURODUS QUOYI, (Freminville).

First dorsal inserted nearer ventrals than pectorals; anal fin low, not

reaching base of caudal; body slender. Brown, with round dark spots

about as large as eye. ( Valenciennes. ) Galapagos Islands. (To M. Quoy, a

French naturalist.)

Cestracion quoyi, Freminville, Mag. Zool., 1S40, pi. 3, Galapagos.

Cedracion pantherimu, Valenciennes,Voyage do la Venus, about 1S50, 320, Galapagos.

Oestracion quoyi, GiJNTHEE, Cat., vm, 410, 1870.

Suborder GALEI.

(The True Sharks.)

Asterospondylous sharks with the palatoquadrate apparatus not artic-

ulated with the skull; gill openings always 5 and always lateral. Dorsal

tins 2, well developed, each without spines. This order contains most of

the living sharks. (ya2.ebg, a shark.)

a. First dorsal tin over or behind the ventrals
; spiracle present ; no nictitating membrane.

/.. Tail not bent upward
;
nostrils not continent with the. mouth. SoYLLIOBHINID.fi, vm.

bb. Tail abruptly directed upward and backward from tho base of the caudal tin ; nostrils

continent with the month. Qingltkostomtda, ix.

mi. Fust dorsal tin inserted more or less in advance of the ventrals.

c. First dorsal tin long and low, highest posteriorly; spiracles developed; nopitat root

of caudal; gill openings all in advance of pectoral. Psei DOTBiAKiDfi, \.

ee. First dorsal fin high, highesl anteriorly, its base wholly in front of that of ventrals.

</. Caudal tin not Innate, its upper lobe two or more times the length of the lower, w itli

a notch below toward its tip
;
side of tail not keeled.

, Last rill opening above base of pectoral.

/. Tail moderately developed, forming less than '.. of the total length

with nictitating membranes.

;/. Bead noi mally formed. < Ialej i> i , \i

;/;/. Head hammer-shaped or kidney-shaped by the extension of i t h Bides,

Si'in i;\iii B, MI.

.//'. Tail e: v long, forming altout ' ., the total length: eyes without

nictitating membrane. Alopiidjc, xiii.

i ' gill opening entirely in front of pectoral; spiracles pore-like; tail i ler

at. iv d.\ eloped. Oabcii iniinj .

././ Caudal tin Innate; caudal peduncle with a keel on each side;

h. Last gill opening entirely In fronl "t pect< i

•derate ; teeth large and sharp. I. \m\m> i
, \ \

ill openings *erj large, aearlj meeting under the throat; teeth

small ; size enormous. »'i roBuiMinJt, ivi,

///'. Las! gill opening above ths ba ol the pe< torala, Bhimodomtidj^ kvil
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Family VIII. SCYLLIORHINID^.

(The Cat Sharks.)

Dorsal fins 2; both rather small, without spines, the first more or less

behind the ventrals; anal fin present, usually before the second dorsal;

caudal fin rather long, usually with a basal lobe; the tail not keeled, and

not bent upward. Spiracles present; no nictitating membrane; gill open-

ings small, the last one above the root of the pectorals. Mouth usually

broad, with small teeth, several series being in function ; teeth each with a

median cusp and 1 to 4 small cusps on each side ; nostrils near the mouth,

sometimes confluent with it, sometimes provided with cirri. Mucous pores

about head numerous, especially on lower side of snout. Egg cases large,

quadrate, with prehensile tubes at the angles. (Scylliid.e, Giinther, Cat.,

vm, 400-413.)

a. Scylmorhinin^e. Spiracles close behind eye; gill openings nearly equidistant; teeth small,

usually tricuspid.

b. Nostrils not separated by an isthmus, the nasal valves confluent ; tail not serrated.

Scylliorhinus, 14.

bb. Nostrils separated from each other by a broad isthmus.

c. Scales on upper margin of the tail little if at all enlarged, usually similar to those

on rest of body, or at any rate not forming a serrated edge. Catulus, 15.

14. SCYLLIORHINUS, Blainville.

(ROUSSETTES.)

Scylliorhinus, Blainville, Journ. Phys. 1816, 203 : (canicula, etc.).

Scyllium, Cuvier, Regne Animal, Ed. 1, 1817, 124, {canicula).

Scylliorhinns, Gill, Ann. Lye. Nat. Hist. N. Y., 1861, 41, reprint, (restriction to canicula).

This genus includes those Scyllioid sharks in wrhich the nasal valves

are confluent, with their hinder border entire and free. Caudal moderate

;

gill openings equidistant; spiracles close behind eyes ; tail not serrated.

Species mostly of the old world. (okvWiov, a small shark ; gkvaTho, to tear

;

ftivi), shark.)

22. SCYLLIORHINUS PROFLXDORUM, Goode & Bean.

Nasal valves confluent, with a short blunt cirrus on the posterior as

well as on the anterior flap ; length of nasal cavity about equal to hori-

zontal diameter of the eye, the 2 cavities separated by a space equal

to i interorbital area and §- snout; distance of posterior angle of nasal

cavity from root of teeth at nearest point -J- area between cavities;

distance from symphysis to tip of snout equal to width between angles

of mouth. A well-developed labial fold at angle of mouth, extend
ing on lower jaw halfway from its angle to the symphysis, and on
upper jaw nearly in direction of nasal cavity, disappearing at i the

distance. Teeth moderate, with 2 small lateral cusps on each side of the

longer middle cusp, in about 5 rows. Gill openings narrow, some-
what less than long diameter of eye; distance from first to last, which,
like the fourth, is above angle of pectoral, equal to i snout. Ventral
fins thick, short, leaf-shaped, their origin twice as far from nasal cavity
as is last of gill openings; origin of anal under tip of first dorsal, its end
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under end of dorsal ; its base equal to 1 length of head to first gill

opening. Caudal continued in line of axis of body; lower lobe rounded,

and in its greatest height not deeper than the height of the caudal ex-

tension of the body at the same point. Color, uniform grayish brown.

One specimen (85646, U. S. N. M.), 20| inches, obtained by the Fish

Commission steamer Albatross at a depth of 816 fathoms, in latitude 39°

9' N., longitude 72° V 15" W. (Goode $ Bean). (j>rofundorum, of the

depths.)

Sq/lliorhinus profundorum, Goode & Bean, Oceanic Ichthyology, 17, 1894, Gulf Stream.

15. CATULUS, Smith.

Catulut, Andrew Smith, Proc. Zool. Soc. Loud., 1837, 85, (stellaris).

Poroderma, Smith, I. c, (africanus).

Halselurus, Gill, Ann. Lye. Nat. Hist. N. Y., 1861, 407, (burgeri).

CephaloscyWum, Gill, 1. c, (laticeps).

As here understood, this genus is very close to the European genus

Scylliorhinus* from which it is distinguished by the separate nasal valves.

Gill has further divided the group into Catulus, having the nasal valves

provided with lobes or grooves, Halalurus having the nasal valves simple,

and Ceplialoscyllium, which has a very broad head and the stomach inflata-

ble. The latter group is perhaps generically distinct, but we lack the data

for properly defining it. Catulus differs from PrUtiwrus in having the

scales on the upper edge of the tail not much, if at all, enlarged and usually

not differentiated from the others. The prickles on the body are usually

much coarser in Catulus than in Scylliorhinus or Prist turns. Species numer-

ous, usually in rather deep water. (Catulus, diminutive of low Latin

catus, cat.)

T. Catclvs: ITead not very broad; belly not capable of great inflation.

a. Body plain brown, or marbled with whitish without black spots or markings; belly dusky.

b. Upper margin of tail with a broad band of enlarged closely appressed tricuspid scales

(obsolete in the young).

e. Snout from mouth forward % width of mouth; anal much longer than second

dorsal; belly pale. XANiims, 23.

hh. Upper margin of tail without enlarged scales; belly not palo.

d. Snout, from month, 7
S width of month; anal 2]/, times base of second dorsaL

imrvMTS, 24.

<1<I. Snont, from month, scarcely J£ width of month; anal scarcely larger than second

dorsal. rrniAi.i

no. Body not plain brown; spotted, or landed, or marbled with black; no enlarged scales on

back.

Bach of t;iil covered with narrow black lines which form a net work of polygonal

meshes; bally yellowish; body moderately elongate, the stomach probably not In-

flatable. u 1 un a, 88,

11 i'i in ai.osow.i.m'm, (Vi.f.aAfj, head; Bcyllinm, a-KvWioi). Head rerj broad and depi

Btomai b capable of great Inflation.

/. Buck with broad black crossbars; npper pari \\ Ith large round Mack spots. ras

ft riMftM ,
Hiainville, lsit, SbyBfctm, Ourier, U j. ocmioHla, Linns as,
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Subgenus CATULUS.

23. CATULUS XANIIRUS, Gilbert.

Snout short, broadly rounded, its length from mouth,! greatest width

of snout, which is equal to width of mouth; angle of mouth with folds,

that on lower jaw twice as long as on upper, reaching about \ distance

to symphysis; teeth small; snout and sides of head with numerous mu-

cous pores; eyes large. Pectoral small, rounded; first dorsal over ven-

trals, its base 2 in the interspace between dorsals, shorter than that of

anal ; second dorsal slightly shorter and lower than first, its base lg in

anal; caudal i\ in length; upper edge of caudal in adult with a broad

band of enlarged, broad, crowded, tricuspid scales, the band broader than

in the European Pristiurus melustomus, and the scales less acute; scales

of body much coarser than in Prntiurus. Color dark slaty brown, usually

uniform above, sometimes with small whitish spots, the fins often edged

with paler ; belly pale. L. 2 feet. Pacific coast of Southern California,

abundant in rather deep water; apparently a transitional form between

Catulus and Pristiurus with the appearance of the former, but approach-

ing the latter in the scaling of the tail, (gaviov, scraper; ovpd, tail.)

Catulus xaniurus, Gilbert, Proc. U. S. Nat. Mus., 1891, 540; off Southern and Lower Califor-

nia, in 184 to 684 fathoms.

24. CATULUS BRUNNEUS, Gilbert.

Body deeper, head narrower, snout longer and sharper than in C.

xaniuru8. Preoral part of snout f greatest width of snout and £ width of

mouth. Angle of mouth with labial folds, the lower slightly shorter than

upper and reaching halfway to symphysis. Eye 3 in snout. Pectorals

more adnate to body than usual. First dorsal narrow and high, reaching

little beyond ventrals, its base l^in interspace between dorsals; second

dorsal slightly larger than first ; anal very long, its base 2-J times that of

either dorsal. Caudal 3| in body, the scales along its upper edge like

those on rest of body, not saw-like. Uniform warm brown above and

below, the snout and edges of fins blackish. L. 20 inches. Gulf of Cal-

ifornia, in deep water; one specimen known, a female with mature eggs.

(hrunneus, brown.)

Catulus hrunneus, Gilbert, Proc. U. S. Nat. Mus., 1891, 542, Gulf of California.

25. CATULUS CEPHALUS, Gilbert.

Allied to C. xaniurus, but the head wider, the snout shorter, the preoral

portion less than i its greatest width ; color darker, the belly dark brown
like the back, the second dorsal larger, more posteriorly placed, the first

dorsal larger, the anal smaller, scarcely larger than the second dorsal;

pores on head large, in rows instead of patches. Tail without band of

enlarged scales (these possibly developed in the adult). Teeth mostly

tricuspid, the inner sometimes with 4 or even 5 cusps. Size very small,

probably not over 15 inches when adult. Gulf of California and southward,

in deep water; no full-grown examples known. (ke^uX/j, head.)

Catulus cephalus, Gilbert, Proc. U. S. Nat. Mus., 1891, 541, deep water near the Revillagig-

edo Islands and in the Gulf of California, in 362 to 460 fathoms.
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26. C.4.TULUS RETIFER, (Garman).

Body moderately elongate, the vent in front of its middle. Head de-

pressed, its width nearly equal to its length, from spiracles forward
; length

of snout from mouth less than distance between outer margins of nostrils;

nasal valves broader than isthmus; length of arch of mouth a little more
than \ its width; lower labial fold reaching \ distance to symphysis;
teeth small, each with a central cusp and 2 small ones on each side.

Pectorals short and broad. First dorsal inserted near middle of body;
caudal not large. Light brownish, crossed at irregular intervals by groups

of 2 to 4 narrow black lines, which are joined by other lines, forming a

network of polygonal meshes; belly yellowish. (Garman.) Gulf Stream
in deep water, a few specimens taken off the South Atlantic coast, (rete,

net; fero, to bear.)

Scyllutm retiferum, Garman, Bull. Mus. Comp. Zoiil., xr, 233, 1881, off coast of Virginia, in

deep water.

Scylliorhinus retifer, Jordan & Gilbert, Synopsis, 869, 1883.

Subgenus CEPHALOSCYLLIUM, Gill.

27. CATULUS UTER, Jordan & Gilbert, num. now species.

(Swell Shark.)

Head very broad and depressed, broader than long, and not $ as deep
as broad. Snout very blunt, projecting a little beyond the mouth. Mouth
very broad, little arched, with only a trace of labial fold. Teeth similar

in both jaws, small, tricuspid, in about 4 series, g$ in number. First dor-

sal beginning over middle of ventrals; second dorsal beginning behind
front of anal and ending before end of anal. Grayish, tinged below with
yellowish; back with black crossbars ; upper parts with large round black
spots; sides with small whitish spots also. L. 2b feet. Monterey to San
Diego; very abundant in Santa Barbara channel. A small voracious

shark, often taken in lobster pots. When caught it inflates its Stomach
with air till its diameter is J its whole length. It will then Moat belly

upward on the water, (uter, an inflated bladder.)

fScylUum ventrioeum, Gasman, Bull. Bias. Comp. Zool., \ i, 167, 1880, Chile.

8cyllivm oentriosum, Jordan & Gilbert, Synopsis, 59, 1883. It is probable that the Oaliforniao

i - [a ilii-tiiirt from the Chilean vmtriostu. Both are close to the Australian C. laticep*,

type of the genus or subgenus CepInUoaeylHum, which differs from Ootutui in the Inflatable

belly and the broad depressed bead.

Family IX. GINGLYMOSTOMTDJE.

(The Nurse Sharks.)

Lai Lr «' Bharka with general characters of t he Scv. lliorhinid e, but with
t he tail \ ery Long and more or less abrupt ly bent upwind at its base, m in

the <;.\iiii'i First dorsal above <>r behind the ventrals. the second

opposite or rat her before anal; eyes \ ei \ small, with small spiraoles behind
them; QOStrils continent with the mouth. Nasal valves on both sides

forming a quadrangular flap irj front of the mouth, each being provided



26 Bulletin 47, United States National Museum.

with a free cylindrical cirrus; an upper and lower lip, the latter not ex-

tending across the symphysis ; fourth and fifth gill openings close together.

Genera 3, species about 5; large sharks of the warm seas. (Scylliid/E,

part, Gunther, Cat., vin, 407-409.)

a. Tail moderate, about % total length; spiracles minute; suout rather blunt. Teeth in both

jaws in many series, each with a strong median cusp, and 1 or 2 smaller cusps on ea<-ii

side ; second dorsal nearly opposite anal. Ginglymostoma, ]<>.

16. GINGLYMOSTOMA, MiilJer & Henie.

Ginglymostoma, Muller & Henle, Wicgmann's Archiv., 22, 1837, (cirralua).

Characters of this genus given above. {yiyylvfioQ , hinge ; tr-rd/ia, mouth.)

28. GINGLYMOSTOMA CIRRATUM, (Gmelin).

(Nurse Shark; Gata.)

Head obtuse, depressed; nasal cirrus reaching the lower lip; angles of

the fins obtusely rounded; tail forming nearly £ of the total length;

skin very thick. Uniform brownish; young specimens with small, scat-

tered, round black spots. L. 6 to 10 feet. A large shark of the warmer
parts of the Western Hemisphere, abundant about coral reefs in the

West Indies and on the west coast of Mexico, and occasionally on our

South Atlantic coast, (cirratus, bearing cirri.)

Squab™ cirratm, Gmelin, Syst. Nat., i, 1492, 1788 ; American Seas, after Broussonet.

Ginglymostoma cirralum, Mullen & Henle, Plagiostomen, 23, 1838; Gunther, Cat., vin, 408, 1870.

Squalus cin-atus, Bonnaterre, Tableau Encycloped. Ichthyol., 7, 1788 ; after Barbillon of Brous-

sonet.

Squalus punctata*, Block & Schneider, Syst. Ich., 134, 1801 ; Cuba, after Gata Hispanis of Parra.

Squalutt punclululus, Bloch & Schneider, I. c, 549; Cayenne, after Squale pointilh: of Lacepede.

Squalus aryus, Bancroft, Zodl. Jour., v, 82, 1832-1834, West Indies.

Ginglymostoma fulvum, Poet, Memorias, it, 342, 1861, Havana. This name was applied to

unspotted specimens; these occur on both coasts of Mexico, and the absence of spots in the

young is probably an individual variation. If not, G. fulvum may rank as a species or sub-

species.

Ginglymostoma caboverdianus, Capello, Jour. Sci. Phys. Lisb., 1867, 167, Cape Verde.

Family X. PSEUDOTRIAKID^E.

Body elongate; mouth wide, with a very short labial fold near the

angle; snout depressed; nostrils inferior, not confluent with the mouth;
eyes oblong, lateral, without nictitating membrane; spiracles well devel-

oped, behind the eye
;
gill openings moderate, in advance of pectoral

;
jaws

with many rows of very small, tricuspid teeth; first dorsal fin long and
low, highest posteriorly, inserted opposite the space between the pecto-

rals and ventrals; second dorsal rather large, larger than anal; ventrals

and pectorals well developed ; no pit at root of caudal ; caudal fin very

low and long. Skin with minute asperities. One species known, a large

shark of the North Atlantic, in most respects similar to the Scyllioriiin-

iDjE, but having the dorsal fin different in form and placed farther forward.

The insertion of the first gill opening is also different. For these reasons

we have placed the genus provisionally in a distinct family. (Pseudotri-
acis, Gunther, Cat., vin, 395.)
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17. PSEUDOTRIAKIS, Capello.

Pseudotriakis, Capello, Jour. Sci., Math., Phys., Nat., Lisbon, 1S68, 321, (microdon).

Characters of the genus given above, (ipevdfc, false; Triakis.)

29. PSEUDOTRIAKIS MICRODON, Capello.

Grayish brown, the fins, except the first dorsal, edged with dusky;
base of first dorsal 7 times its height. Two specimens of this species are
known—the type from Portugal ; the second, 10 feet in length, taken at

Amagansett, on Long Island, ([wcpbc, small ; bdovg, tooth.) (Eu.)

Pseudotriakis microdon, Capello, Jour. Sci., Math., etc., Lisbon, 1868,321, Portugal ; Gunther,
Cat., viii, 395, 1870 ; Bean, Proc. U. S. Nat. Mus., 1883, 147.

Family XI. GALEID^E.

(The Requiem Sharks.)

Sharks with 2 dorsal fins, the first short and high, entirely before the

ventrals, the second comparatively small, opposite the anal ; no spines

;

gill openings moderate, the last above the base of the pectorals: tail

more or less bent upward from the base of the caudal fin ; sides of tail

not keeled; eyes with nictitating membranes; head not hammer-shaped,
the snout being longitudinally produced, as usual among sharks. Ovo-
viviparous. Spiracles small or obsolete.

A large family of 20 or more genera and about 60 species; found in all

seas. The species are often closely related and difficult of determination.

(Carchariid/E, part (Carciiariina and Mustelina), Gunther, Cat., viii,

357-380, and 383-388.)

a. Galein.t;: Teeth flat and paved, without cusps or ridges; spiracles present; no pit at rool "i

tail; labial folds well developed.

'/. Embryo not attached to the uterus by a placenta; teeth very blnnt. Hi btrlus, is.

tih. Embryo attached to the uterus by a placenta^ teeth more acute. Gaxbus. L9.

an. Teeth more or less compressed, with entire or serrate sharp edges.

Galeoiihimn i

<• Spiracles present.

d. Root of tail without pit.

<. Teetb rather small, each with a medium cusp and l |or '2 small lateral cusps

on each side.

/. Teeth small, close-set, approaching those of Qaletu hut with pointed cusps;

snout slender; embryo attached to uterus by a placenta. (Coloration

plain.) EtUINOTRl LCI8, 20,

//'. Teetb larger, with sharp cusps; snout of moderate length; embryo not

attached to uterus by a placenta, (Coloration rarl

Triakis, 21,

• ' Teeth larger, with a single cusp, oblique, notched and coarselj serrated on

ti nter margin. <' \ i iorhiki s, 28.

ill. I! out of tail wlthoul conspicuous pil above; teeth all coan le, alike in both

jaws ami all with a deep notch on outer margin; caudal tin with a double

notch Galkocxri
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Carcharhinin.i::

ec. Spiracles obsolete; lower teeth narrower than upper teeth.

g. Angle of mouth without groove or with merely a slight depression, which does

not extend along cither jaw.

h. First dorsal fin inserted posteriorly, nearer ventrals than pectorals; embryo

not joined to the uterus by a placenta; slender sharks, with very strongly

serrated teeth. Prion ait, 'J I.

hh. First dorsal inserted anteriorly, nearer pectorals than ventrals; embryo (so

far as known) at iached to the uterus bj a placenta.

t. Teeth all serrate more or less, often entire in the very young.

Carcharhinus, 25.

ii. Teeth of upper jaw serrate at base only; lower teeth entire, erect.

Hypoprion, 26.

Hi. Teeth all entire at all ages, and nearly all erect. Aprionodon 27.

gg. Angle of mouth provided with a more or less distinct groove which extends along

one or both of the jaws; teeth entire, or very nearly so, more or less obliquely

placed, their points turned away from the median line; embryo (so far as

known) with a placenta. Scoliodox, 28.

18. MUSTELUS, Cuvier.

(Dog Sharks.)

Mustelus, Cuvier, Regne Animal, Ed. 1,128, 1817, (mustelus and canis).

Must, his, Gill, Proc. Ac. Nat. Sci. Phila., 18G4, 148, (restricted to canis and its relatives, the

allies of Mustelus being called Plcuim romyhri).

Body elongate, slender ; snout comparatively long and flattened ; mouth
crescent-shaped, with well-developed labial folds; teeth small, many-

rowed, flat and smooth, rhombic, arranged like pavement, alike in both

jaws, and blunter than in any other sharks; eyes large, oblong; spiracles

small, just behind the eyes; pectoral fins large; first dorsal large, not

much behind pectorals; second dorsal somewhat smaller : anal opposite

second dorsal and still smaller ; ventrals well developed; basal lobe of

caudal almost obsolete, the tail nearly straight; embryo not attached to

the uterus by a placenta. Small sharks, among the smallest of the Ameri-

can species, (mustelus, a weasel or marten ; the same word used for shark,

as is the synonymous word galeus.)

a. Middle of first dorsal evidently nearer posterior root of pectoral than anterior root of ven-

tral; snout long, its length from mouth more than width of mouth; teeth blunt. Em-
bryo not examined, probably as in 31. canis. ltjntjlatus, 30.

<m. Middle of first dorsal about midway between pectorals and ventrals (as above measured).

Firstdorsal higher than long, the tip of anterior lobe reaching, when depressed, bej ond

tip of posterior lobe, its free margin deeply incised, its base 2% times in interval between

dorsals; teeth blunt. cams, 31.

«(). MUSTELUS LUNULATUS, Jordan & Gilbert.

(Gato.)

Free margin of fins concave; first dorsal high, its narrow anterior lobe

reaching tip of the slender posterior lobe when deflected, the I'm about as

high as long; interval between dorsals 2.
;
times base of first; lower lobe

of caudal pointed; tail 5 in body, its terminal lobe more than J its length;

pectoral rather sharp, its free margin incised, its tip about reaching mid-

dle of dorsal. Embryo unknown (probably without placenta). Very
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pale gray, fins all pale. L. 20 inches. West coast of Mexico, common in

Gulf of California, (lunulatus, somewhat moon-shaped, from the concave

margins of the fins).

Mustehu hmulutus, Jordan A Gilbert, Proc. I'. S. Nat. Mus., 1882, 108, Mazatlan, Mexico.

(Type, No. 29211.)

31. HTJSTELUS CAMS, (Mitchill).

(Smooth Hound; Dog-shark; Boca Dulce.)

Body slender, tapering backward from the dorsal fin to the long slender

tail : snout depressed, moderately sharp: mouth small, the teeth all alike

bluntish: a fold at the angle of the mouth; lower lohe of caudal blunt

;

tail more than -\ body, its terminal lobe more than i its length
;
pectorals

rather obtuse, their free margins little incised, their tips reaching first

third of dorsal ; inner lobe of ventiVs produced; embryo without pla-

centa. Coloration light gray, nearly uniform, sometimes with pale spots.

Length 2 to 3 feet. Cape Cod to Cuba and in Southern Europe; abundant

on the Atlantic coasts of both continents, especially off New York and in

the Mediterranean, (canix, dog.) (Eu.)

Squahu cams, Mitchill, Trans. Lit. Phil. Soc. N. Y., 1, 1815, 480, New York.

Mustehu asteriaa, Cloquet, Diet., 407, 1820, Europe.

Miulehu vulgaris, MClleb & IIlni.e, Plagiostomen, l'JO, pi. 27, fig. 1, 1838, Europe.

8qualus hinnuhu, Bi.ainvii.lf., Panne Franc., 83, pi. 20, fig. 2, 1828, Mediterranean.

MusteOus stettahu, Bl880, Eur. Merid., in, lb26, 126, Nice.

Must B vai'akte, Fauna Italica, part viii, 43, plate L32, 1834, Italy.

Mustehu vulgaris, GOnther, Cat., viii, 386, 1-7".

Mustelus canis, Stores, Fish. Mass., 227, 1867; Jordan a- Gilbert, Synopsis, 870, 1883.

19. GALEUS, Rafinesque.

i . Caratteri Alcuni Nuovi Generi, 13, 1810, {musteht*,* etc.; the intended type

i» apparently 6 1.., though that species is not mentioned by name).

Galeus,^ Leach, Observ. genus Squalus, 62, 1812, (mustehu).

Pteuracromylon, Gill, Proc. Ac. Nat. Bci. Phila., 1st'.!, lis, (kevis=musteh

us mustehu (Linnaeoe), the Smooth Hound, of Europe, has been listed as American bj
other, who records a stuffed specimen from New York. No American collector has rec-

ognized it.

fThe name Galeus was first used in binominal nomehclatuie bj Rafinesque, for a genus thus
d'Tn
" V 1 1 1. G. 1 .alii i. Due spiragli, due ale dorsali, nn als anale, cinque branchie da ognl lato,

coda diseguale, obliqua.
a'-. La maggior parti delli Squall (lf_r li autori si annoverano in questo genere, il

quale si distingue <lal vero genere Squahtt della presenzadi tin ala anale."
Pour species are mentioned, vulpeculvs,melastomus, catuitu, and mustehu. The Bpecies which the

author had in mind was doubtless Squahu galeus, I..

This well -know n species agrees with the above diagnosis, and although not explicitly Included
in the genua (for Raflnesque's paper treated only <d new specieB and new genera), yet it wen hi g.>

with the others as one of the "maggior parti delli Squali." An important argument for this

riew rests in the fact that Rafinesque ad tpteo many Linnsean Bpeciflc names for his gem ra, and
in n 1

11-' licitly spec ifledsuch Linnsean Bpecies as the types of his genera There can be

nodoubf .hat Sijuahu galeus, I.., was his type of his genus Galeus, and Squalust I... bi«

type of h is Carcha
In 1812, Leach proposed a genus Gaknu, to include sharks with tin' anal fin presenl and the

cm ml a l fin irregular (i. «., not lunate). This genus thus defined, corresponds nearlj to '.

Galeus >nwtelus, is mentioned bj Leach, the sam having

bora Included In Gal 1 1 1 w< have forroei 1 I the name
Mill Iat proposed bj Blaiin III*

I'.lninv ill. . i.\ thi tin coi

responds to the 'j
I

1. nnesque and Leach. In this group are'includcd with ol

und Sifualus galeus of Linnaeus, th» lattei sperh helna oln sly intendtnl m tin type

still later (1817), the genera Mustelu* aud Guletu wen- defiued by Ouvier, ami with Ins definition
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This genus is very close to Mustelus, with which it agrees in most ex-

ternal respects, the essential difference being in the presence of a placenta

connecting the embryo with the uterus. The teeth are rather sharper

than in Mustelus. The boundaries of this group and the preceding are

nut yet well defined, and it may be that the two should be reunited.

(yaAeoc, a kind of shark, like yaAF/, the weasel.)

<(. Middle ol first dorsal about midway between posterior root of pectorals and anterior root

of ventrals; first dorsal longer than high; its tip not reaching tip of posterior lobe, its free

margin scarcely incised, its base about half the interval between dorsals; teeth sharpish.

(Embryo not examined.) DOKSALIS, 32.

aa. Middle of first dorsal much nearer root of ventrals than pectorals; snout rather short, its

length from mouth a little less thau distance between angles of mouth; teeth rather

sharp. californicus, 33.

32. GALEUS DORSALIS, (Gill).

Lower lobe of caudal not acute ; tail less than \ total length, its terminal

lobe less than & its length; pectorals obtuse, their free edges almost

straight, their tips reaching first fourth of dorsal ; inner lobe of ventrals

not produced, the free edge of the fin straight. Embryo with placenta.

Color dark gray, axils of pectorals and ventrals dusky. L. 3 to 4 feet.

Panama and neighboring waters, north to the Gulf of California, the

largest species of the group, (dorsalis, pertaining to the back.)

Mustelus dorsalts, Gill, Proc. Ac. Nat. Sci. Phila., 1864, 149, Panama.
Mustelus dorsalis, Joruan & Gilbert, Proc. U. S. Nat. Mus., 1882, 110.

33. GALEUS CAL1FORNICUS, (Gill).

First dorsal longer than high, its blunt tip when depressed not reaching

tip of posterior lobe, its margin deeply incised, its base 2£ times in the

interval between dorsals; lower lobe of caudal blunt; terminal lobe of

tail more than i its length, pectorals rather obtuse, their free margin

little concave, their tips reaching little past front of dorsal ; inner lobe of

ventrals somewhat produced ; embryo attached to uterus by a placenta.

Dark grayish ; axils of pectorals and ventrals dusky. L. 30 inches. Cali-

fornia, north to San Francisco; rather common.

Mustelus califamicus, Gill, Proc. Ac. Nat. Sci. Phila., 1804, 148, San Francisco.

Mustelus californicus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 110.

Mustelus californicus, Jordan & Gilbert, Synopsis, 870, 1883.

20. RHINOTRIACIS, Gill.

Rhinotriacu, Gill, Proc. Ac. Nat. Sci. Phila., 1862,480, (henlei).

General appearance of Galeus, but with the teeth distinctly tricuspid

and not paved. Snout sharp. Embryo attached to the uterus by a

placenta. Coloration plain. One species known. (f>iv, snout; Triads).

they have been accepted by nearly all later authors. It seems to us best in cases like this to
follow the rules of nomenclature strictly. The strict letter of tho law seems to require the use
of Galeus in place of Pleuracromylon.
Tho name Mustelus was at first applied by Cuvier to the whole group of smooth-mouthed

sharks. It has, how ever, been restricted by Gill to the subgenus typified by M. amis, and it

should he retained for this subdivision, leaving Pleuracromylon, or Galeus, as the name of the
other genus or subgenus.
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34. RHIXOTRIACIS HENLEI, Gill.

Snout produced, slender. L. 2£ feet. Color uniform reddish brown
above, pale below, the pectoral, ventral, and anal fins margined with
paler. Coast of California from Humboldt Bay to Monterey, a rather rare

and imperfectly known species. (Named for Prof. J. Henle, the associate of

Johannes Miiller.)

Ithinotriacis henlei, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 480, San Francisco.

Triads henlei, Jordan & Gilbert, Synopsis, 20, 1883.

2i. TRIAKIS, Miiller *fe Henle.

Triakis, Muller &. Henle, Magazine of Natural History, n, new Beries, 36, 1838, (scyUium).

(Triacis, corrected spelling.)

Body compressed, elongate; mouth large, crescent-shaped, with well-

developed long labial folds; teeth moderate, numerous, similar in both

jaws, each with a longer median cusp, and 1 or 2 smaller ones on each

side; eyes small, with nictitating membrane; spiracles small, behind the

eyes; no pit at the root of the caudal; no lower lobe to the caudal; first

dorsal fin opposite the space between the pectorals and ventrals. Embryo
without placenta. Coloration variegated, black and gray. Pacific and
Indian Oceans, (rpeir, three; u«tc, point.)

35. TRIAKIS SEMFASCIATUM, Girard.

(Cat Shark; Leopard Shark.)

Snout moderately produced, rounded. Nostril with a broad anterior

flap. First dorsal fin nearly midway between the pectorals and ventrals;

the second dorsal not much smaller than the first, and partly in advance
of the anal. Gray, the upper parts with well-defined black cross bands,

narrower than the interspaces ; a row of rounded black spots along the

sides of the body, alternating with the interdorsal crossbars. L. 3 feet.

Cape Mendocino to San Diego, common ; a handsome shark, readily known
by its variegated coloration, (semifasciatus, half banded.)

Triabk lemtfatciatum, GlBAHP, Proc. Ac. Nat. Sci. Phila. ,1854, 19G, Presidio de San Francisco;

Jordan & Giliiert, Synopsis, 20, 1883; GCnther, Cat., vin, 884, 1870.

MuateUu felis, Ayres, Proc. Cal. Ac. Sci., 1854, 17, San Francisco.

22. GALEORHINUS, Blainville.

(Topes.)

<.,,!.„. iimim.s./ik, Caratteri Alcnni Nuovi Generi, L3, L810, in part, (gotau, etc, although

that Bpeciei la uol explicit!; mentioned).

ftoborMiMM, IJi.AiNvii.i.K, Pull. ,Sci. Philom., 1818, LSI, [gtiUm).

Qalmu, Ourin, Begne Animal, Ed. r, 127, lsiv, {gatem).

Eugoletu, Gill, Proc. Ae, Nat. Bel. Phila,, 1864, 148, [gatm

Fust dorsal opposite the space between the peotorals and ventrals;

mouth oresoent-shaped, with the teeth alike in 1><> t h jaws, oblique,

ootohed, and serrated; Bpiraolea present, small; nictitating membrane
present ; do pit at the base of I he caudal

; caudal fin wi\ b single ootoh.

Tropical BeaS. (}afa6j . a kind of shark, like a w easel. .•
| r, . shark.)

* Me<< ll..t.' UIl.l. : I
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36. GALEORHINUS ZYOPTERUS, Jordan & Gilbert.

(Oil Shark; Soup-fis Share.)

Snout depressed, rather long, rounded at tip; nostrils nearer mouth
than tip of snout; teeth about |§, the 4 or 5 nearest the middle much
smaller, the median tooth of each jaw smallest, subtriangular, without

basal cusps; lateral teeth of both jaws similar, their points directed

strongly outward; a sharp angle near middle of outer margin, below

which are 2 to 5 sharp cusps or serrations; eye large; second dorsal

scarcely £ size of first. Dusky grayish, most of pectoral, tip of caudal,

and anterior portion of both dorsals black. L. 6 feet. Coast of Southern

California from San Francisco to Cerros Island; very abundant. Valued

for the oil in its liver, and for the fins, which are much prized by the

Chinese; the gelatinous fin rays making a fine soup. Closely related to

the European Tope ( (1. galeus, (L.) ), from which it may prove to be indis-

tinguishable. (Zvbv, soup ; TTTepbv, fin.)

Galeorhinus lyopterus, Jordan & Gilbert, Synopsis, 871, 1883, San Pedro, California. (Type,

No. 26973.)

23. GALEOCERDO, Midler & Henle.

Galeocerdo, IWi'ller & Henle, Plagiostomen, 59, 1838, (tigrinus).

Boreogaleus, Gill, Ann. Lye. Nat. Hist. N. Y., vn, 411, 1861, (arcticus).

Mouth crescent-shaped ; teeth alike in both jaws, large, oblique, coarsely

serrated on both margins, with a deep notch on outer margin; spiracles

present ; caudal fin with a double notch : a pit on the tail above and
below at the base of the caudal fin ; first dorsal opposite the space between
pectorals and ventrals. Large sharks, found in most seas. (}uAevr, a kind

of shark, like yaX?), the weasel ; /cepdo), a fox or weasel.)

37. GALEOCERDO TIGRINUS, Mttller & Henle.

(Tiger Shark; Alecrin ; Tigrone.)

Caudal fin forming about i of the total length, much longer than the

space between the dorsal fins; second dorsal somewhat in advance of the

anal; a long labial fold along the upper jaw. Color brown, with numer-
ous dark spots larger than the eye; adult nearly plain. Tropical seas,

not rare, occasionally northward to Cape Cod and to San Diego. L. 15 to

30 feet. A very large and fierce shark, known by its variegated color-

ation, the most formidable of the West Indian species.* (tigrinus, tiger-

like).

(lalmcmU, Hijriiiiis, Muller & Henle, Plagiostomen, 59, 1838; GCNTHEE, Cat., VIII, 378, 1870;

Jordan & Gilbert, Synopsis! 21, 1883.

Galeus maculatus,^ Ranzani, !>>• Novis Speciebus Piscium, Dissert. Prima, 7, 1838, Brazil.

Galeocerdo maculatus, Poky, Synopsis, 155, 1868.

•' Lehasacado del vientre <!<•! madre mas de 60 felos prontos a nacer vivos y a poblar el abismo."

} We arc unable l" decide \\ hich of these two Dames of the same date, tigrinus and maculatus, is

entitled to priority. Common usage lias accorded precedence to the work of Muller & Henle,
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24. PRIONACE, Cantor.

(Blue Sharks.)

Prionodon, Miller & Henle, Plagiostomen, 36, 1838, (glaucns, etc., name preoccupied).

Prionace, Cantos, Malayan Fishes, 399, 1850, (substitute for Prionodon).

Cynocephahu, (Klein), Gill, Ann. Lye. Xat. Hist. N.Y.,1861, 401, (glaucns).

Large sharks with the body and head slender; no spiracles; the teeth

in both jaws strongly serrated in the adult, those in the upper jaw broad,

those below narrower, straight, and claviform ; first dorsal large, inserted

midway between axils of pectorals and ventrals; second dorsal much
Bmaller, usually not larger than anal; embryo not attached to the uterus

by a placenta. Species rather few'; large, slender, swift, voracious sharks

of the warm seas. The groups here called Prionace, Hypoprlon, Apr'wno-

don, and Scoliodon are usually placed as subgenera under Carcharkmua or

Carcharios, as the group has been commonly called. Their retention as

distinct genera is apparently justified on the ground of convenience.

(-npiuv, saw; ante, point).

3S. PEIONACE GLAUCA, (Linnaeus).

(Great Blue Shark.)

Snout very long; nostrils rather nearer to the mouth than to the

extremity of the snout : no labial fold except a groove at the angle of

the mouth; teeth of the upper jaw oblique, scarcely constricted near t lie

base ; lower teeth slender, triangular in young examples, lanceolate, with

a broad base, in old ones. Pectoral fin long, falciform, extending to the

dorsal, which is nearer the ventrals than the root of the pectorals. Color

light bluish gray above, paler below. A large shark of the warm Beas,

occasionally taken on our coasts (a few specimens from San Francisco

and Monterey). More common in Europe. (-Eu.)

Squahu8 glaueue, Linn.eis, Syst. Nat., Ed.x, 236, 1758, Seas of Europe.

karias glauous, Gi'ntiier, Cat.,vm, 364,1870.

Carcharhimu glauctu, Jordan & Gilbebt, Synopsis, 22, L883.

8qtiahi$ cservleus, Blainville, Eaune Francaise, 91, 1828, Medeiterranean.

Squaltu hinmdinaewt, V.\i,i.n< 11 nneb, in HuUerd Henle, Plagiostomen, :>7. 1838, Brazil.

25. CARCHARHINUS, Blainville.

trios,* Hah •

iratteri Alcuni NuoviGeneri, 10, L810, (in part; tawiM, the only species

nam

Ccarcharhin.ua, Blainville, Jonrn. Phya., 1816, '2f>4
;
(commenoni, a name based on Lacepede'a

figure of " Bquahu catthariaa'*
;

it apparently represents Carcharhimu lamia).

OarcharioM, Ouvibb, Regno Animal, Ed. 1, 126, L817, (carchariat, ezpressl] Identified with Camt

I B ^quatilibus, 1, 60), which ia the species commonlj called Carchariat

it III ill).

Bulamia, Gill, Ann. Lyo. Nat. Bist. S. V .. 1861, Ml, * lamia).

Piatypodoa, Gill, i. c, 401, {menitorrah).

uogomphodon, GlLL, I.e., 401, (oxyrhynchtu),

Lamioptu, Gill, I. e., 401, (U muni

• The name Carchai aerie term was first used 1 |ue in 1810. It was thus de-

fined
" G. Cabohabias. Nenunn tpiraglio, due sle doraali, un ala anali, oinque apertum branchiall

In ni' m lata Coda 'h iguale obbliqua. 0$*., Questo genere 6 1
1 primo noil' ordtnodolli S/Mufitii,

econtiene le specie le pin enormo e le pin rora< 1 . difleriscu notabilrai ute del gi uoro Ci i/eMadalls

I . \. A. 1
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Body rather robust, the head broad and depressed ; mouth inferior, with

the teeth in both jaws strongly serrated iu the adult, less so or entire in

the young ; those in the upper jaw broad or narrow, those below narrow,

straight, and nearly erect. No spiracles. First dorsal large, placed not

far behind pectorals
;
pectorals falcate ; second dorsal small. Embryos

attached by placenta to the uterus, as in Scoliodon* Triakis, and Gateus.

Species very numerous and difficult of separation. Voracious sharks of

the warm seas. (Kapxapiar, an old name of C. lamia, from Kapxapog, jagged
;

pivrj, shark, the name first applied to Squatiua, from its rasp-like skin;

pa 1

?/, a file.)

a. Teeth in both jaws distinctly serrate in the adult ; the seme on the lower teeth smaller
;

upper teeth rather broad, lower teeth narrower ; snout not very acute.

Platypodon, (nAaTus, broad ; vno, under ; 6(5ov?, tooth):

l. Upper teeth oblique, deeply notched on the outer margin ; lower teeth narrow,

scarcely or not notched,

c. Pectorals very large, 3 times as long as broad, falciform, extending beyond base

of first dorsal ; color blue-gray. obscdrus, 39.

cc. Pectorals shorter, not 3 times as long as broad, extending little if any beyond

base of first dorsal.

d. Length of snout from mouth, little if any greater than width of niuuth.

e. Distance from end of base of first dorsal to ventrals less than lengtb of

base of first dorsal.

/. Nasal flap without sharp lobe.

g. Second dorsal smaller than anal ; snout depressed
; first dorsal

close behind pectorals. Light gray. platyrhynchus, 40.

gg. Second dorsal and anal nearly equal ; color blue-gray.

FALCIFORMIS, 41.

mancanza degli Spiragli." Under this group one new species is described, Carcharias taunt*, a
species of Odontaspis, as the genera have been understood.
No type is indicated by Rafinesque, but it is evident that he had the Squcdus carcharias of Lin-

nteus in mind as type, in accordance with his custom of raising Linnaean species to the rank of
genera. In Rahnesque's Indice, published in the same year, 1810, a few months later, Squalus
carcharias, L., appears as the type of Carcharias under the name of Carcharias lamia. The Squalus
carcharias of Linnaeus as understood by Rafinesque was Carcharhinus lamia. It was primarily
based on Carcharodon carcharias, a species not known to must of the succeeding authors, who
applied the name Squalus carcharias to Carcharias lamia instead of to Carcharodon, Cuvier dis-

tinctly makes lamia the type of his genus Carcharias as he refers to Belou's figure of ,l
Canis

carcharias'''' as the only good representation of his species.

Belou's figure plainly represents Carcharias lamia. It is also evident that Rafinesque has the
lamia in mind in referring to his "Squahis carcharias" or " Carcharias lamia." The phrase "Coda
disiguale, obbliqua," shows this, as also does the fact that the species was placed in the list of Sicil-

ian fishes. Carcharias lamia is common in Sicily. Carcharodon carcharias is ran 1 in the Mediterra-
nean. In fact, few df the earlier writers in Italy or France knew the Carcharothm, and referred
all accounts of it to the great shark known to them, Carcharias lamia. Sofar as intention of the
author goes, Carcharias of Rafinesque should be strictly synonymous with Carcharias of Cuvier,
and both based on the same type as the Eudamia of Gill. Carcharhinus of Blainville was originally
based, according to Gill, on his Squalus commersoni, which seems to be Carcharinus lamia. In this
connection we may note that Rafinesque, iu 1810, seemed to have used but two general treatises
on fishes, the Systema Natural of Linnaeus, and the Historic Naturelle des Poissons of Lacepede.
Rafinesquc's.genus Carcharias is Lace'pede's "Premier sousgenre, une nageoirede 1' anus sans
events." His Galem is the "Second sousgenre une nageoire de P anus et deux events," while
the name Squalus is retained by him for the "Troisieme sousgenre, deux events Bans nageoire
de V anus." Etafinesque's remaining genera, Dalalias, Tetroras, Tsurus, Cericlius, Alopias, etc., are
based on species supposed by Rafinesque to be new.

If we should refer Etafinesque's genera to the groups of Lacepede, on which they were really
based, Carcharias would be equivalent to Carcharhinus and Galeus to Galeorhinus. On the other
hand, the strict rule of requiring the type <>f a genus to be taken from the species actually men-
tioned by its author makes the arrangement here adopted the necessary one. As in other dis-
puted cases, we here follow the rules strictly.

* So far as known to us, the embryos in all our other viviparous sharks are without (placenta
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ff. Nasal flap with an acute lobe.

h. Snoot not very short, its length from mouth not notably lees

than width of mouth. Color yellowish brown.

ACBOKOTUB, 42.

hit. Snout very short and blunt, its length from month but % width
of mouth. pbrezi, 43.

ee. Distance from end of base of first dorsal to ventrals greater than length

of first dorsal : snout moderate. kemoti s, 11.

dd. Length of snout from mouth greater than width of mouth; first dorsal small.

HEM LEI. 4o.
Cabcharhinus:

bb. Upper teeth triangular, suberect, scarcely notched on the outer margin ; lower teeth

similar but much narrower.

i. Snout moderate, its length from mouth about equal to width of mouth.

j. Pectorals not falcate ; fins not conspicuously darker at tips. Atlantic.

MIIJIEKTI, 46.

jj. Pectorals somewhat falcate ; second dorsal rather smaller than anal ; fins

scarcely dusky at tip. Pacific. i.amieu.a, 17.

u. Snout very short, its length from mouth less than width of mouth.
/.-. Pectoral long and falcate, reaching to posterior part of base of dorsal. At-

lantic.

I. Anterior margin of first dorsal convex, the height of the fin about equal

to depth of body. j.ami l, 48.

kk. Pectoral fin moderate, scare ily falcate, not reaching to end of base of dor-

sal.

m. Second dorsal not larger than anal; length of snout from mouth ] i
.,

times in breadth of mouth; upper teeth very broad. Atlantic.

l'L.VTYODON, 49.
mm. Second dorsal larger than anal.

it. Length of snout from mouth but ' o breadth of mouth; upper teeth

not very broad; head very broad above. Pacific. FBOOTO, 50,

tm. Length of snout from mouth more than )., breadth of mouth;
fresh waters. nicabagui \sis, 51.

Isooompuooon, fi<ro?, equal; y6^o<;, nail; bSovs, tooth):

no. Teeth slightly serrated, similar in form in the two jaws, narrow, elaviform, constricted at

base; snout rather sharp.

o. Snout moderate, its length from mouth not greater than the breadth of mouth; teeth

moderate, about 30 in each jaw; fins edged with black.

p. Base of anal a little longer than that of second dorsal; pectoral reaching end of base

of first doraal. .l'.TiiAi ,oai

pp. Base of anal equal to that of second dorsal; pectoral reaching past base of first

dorsal. umbati -

oo. Snout very long and narrow, its length from mouth twice distance between nostrils;

teeth small, about 48 in each Jaw. oxybhynchur, 54.

Subgenus PLATYPODON, Gill.

89. < AIM HAKIIIM S OBSCUBUS, (LeSueur).

(Dusky Shabk.)

Head rather pointed, flattened above and below; Brat dorsal rather

large; second dorsal smaller than the anal, and oonsiderabl) produced

behind; pectorals \ erj In rue, falciform, extending bej ond t be end of the

dorsal, their outer margin 4 times the inner. Darl dear blue above,

white, he low. A large shark, reaching :i length of 9 or 10 feet, inhabiting

the Middle Atlantic and frequent ly taken on our coast.
I
obtcuru . dusk] .)

Bqualuaobaev i e.
i it. Jour, ac Vit Bel PhHa., 1818, 1,283, New '.

< '>" harUu I
•' n i M i i:. < !af ., \ 111. 386, IP70.

Carrhnrhim
. J0BDAM A QlLBl n, Byn l

' falcipinnU, Lowi, Proc. Zo'H. Boi Loud., i Madeira
Ion obvelahu, Valenciennes, PoIsi i I Canaries, 1
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40. CARCHAKHINUS PLATYHIIYXCHCS, (Gill

Snout moderate, not pointed, very flat, and broadly rounded : its length

from mouth slightly greater than width of mouth, and less than width of

snout opposite nostrils. No labial folds; nostril flap without acute lobe;

upper teeth broadly triangular, coarsely serrate, the inner edge oblique,

the outer more or less definitely notched; lower teeth narrow, erect : eye

moderate. Pectorals little falcate, long, reaching beyond base of first dor-

sal, the tin about \ as broad as long ; first dorsal inserted close behind pec-

toral, its distance from pectoral § its base; its base 2\ times in interspace

between dorsals, and less than its height, which is less than depth of body
;

second dorsal inserte*d over anal, its base 3 in first dorsal, the fin smaller

than anal ; caudal Si in total length. Light gray, the fins colored like

the body. Magdalena Bay to Galapagos Islands
;
probably not rare. Re-

sembles C. lamiella, from which it differs in dentition and in position of

first dorsal. (jitXarvg, flat; pvyxog, snout.)

Eulamia platyrkynchus, Gilbert, Proc. U. S. Nat. Mus., 1891, 544, Clarion Island, Socorro

Island, Magdalena Bay.

41. CAIUHAKHIMS FALCIFOBMIS, (Bibron).

(Cazon de Plata.)

Snout moderately prolonged and acute ; nostrils without lobe ; first

dorsal rather backward ; second dorsal and anal opposite each other ami

of medium size : pectorals not twice as long as broad ; upper teeth with a

marked reentrant angle on the outer border; 2 pores on the nape, well

marked. Color, blue-black, deeper than in any other species. L. 10 feet.

(Poey.) Cuba and neighboring waters, (falx, scythe
; forma, form.)

< 'archariasfal iformis, Bibron, in Mtiller .v Henle's Plagiostomen, 47, 18L58, Cuba.

Sgualus lUruro, Poey, Memorias, ii, 331, 1861, Havana.

Platypodonfalciformis, Poet, Enumeratio, 191, 1875.

42. CARCHAKHINUS ACRONOTUS, (Poey).

Close to C.fdlei/or nth, but with an acute lobe to the nostril ; first dorsal

farther forward; the second dorsal and anal larger; pectoral scarcely

falciform; nuchal pores inconspicuous; color yellowish brown. (Poey).

Cuba. (i'iKj)ur, sharp ; rurnc, back.

)

Squalus acronotus, Poey, Memoriae, u, 335, 1861, Havana.

43. CARCHAKHINUS PEREZI, (Poey).

Snout rounded, its length from mouth § width of mouth, and about

equal to length of mouth (measured from the line connecting the

angles); teeth oblique, Avith a deep notch on outer margin : lower teeth

narrow ; Nostril with a small, sharp lobe. Pectoral falciform, rather

large. First dorsal acute, inserted near tip of pectoral ; anal opposite

second dorsal, which has a base nearly $ as long as that of fust dor-

sal. Gray, tips of fins dusky. Cuba. (Named for Don Laureano Perez,

of the University of Madrid.)

Platypodon /<• n, Poey, Enumeratio, 195, 1S75, Cuba.



Jordan and Everman n.—Fishes of North America. 37

44. CARCHARHINUS REMOTUS, (Valenciennes).

Muzzle rounded, the preocular length equal to the interorbital area

;

snout before mouth equal to width of mouth ; upper teeth oblique with

a reentrant angle, the lower narrow; first dorsal a little higher than
long, commencing close behind pectorals ; second dcrsal lower than anal,

the interspace between dorsals nearly 3 times base of anal; distance

from first dorsal to ventrals greater than length of first dorsal
;
pectorals

If times as long as broad, the posterior margin concave; the outer angle

rounded; caudal 5£ in length. Color gray. Martinique. (Dumeril.)

(remotus, remote; the ventrals remote from the first dorsal.)

Oarcharku remotus, Valenciennes, inDumeril's Hist. Nat. Poiss., i., 374, 1870, Martinique.

45. CARCHARHINUS HENLEI, (Valenciennes).

Snout produced, the distance between its extremity and the mouth
being more than the width of the mouth, upper teeth oblique, notched on

the outer margin ; lower teeth narrow, nearly erect. Pectorals short, not

reaching end of dorsal, their lower margin § length of upper. First dorsal

very small and short, its base much shorter than that of anal. Uniform
gray. (Gunther.) Coast of Brazil and northward to Guiana. (Named
for Dr. J. Henle..)

Oarcharias henUi,* Valenciennes, in Miiller & Henlo, Plagiostomen, 40, 1838, Guiana.
Oarcharicuporomu,* Ranzani, Nov. Pise. Diss. Prima., 70, 1838, Brazil.

Oarcharituporowu, GOnthee, Cat., vm, 366, 1870.

Subgenus CARCHARHINUS.

46. CARCHARHINUS MILBERTI, (Mttller 4 Henle).

This species differs from C. platyodon chiefly in the following respects:

Head longer, snout much less obtuse, its length from mouth equal to

breadth of mouth ; distance between nostrils i less than length of snout.

Teeth and fins as in C.platyodon. Pectorals rather small, not falcate,

body: caudal I in body, rather narrow. Capo Cod to Florida; not rare,

hut very imperfectly described. (Named for M. Milbert, a French natur-

alist who collected in America.)

CarcharioM (Prionodon) mdberti, MtfLLEB a ITenle, Plagiostomen, 38, 1838, New York.

Oarcha Kay, \. V. Fauna: Fishes, 854, 1842, New York.

Oarcharicu cerufetu, Jordan a Gilbert, Ptoc. U. S. Nat. Bids., 1882, 244.

Lamma caudata, in Kay, I. c, 864, L842, Brenton Reef, Rhode Island.

/ \ia mOberti, Gill, Proc. Ac. Nat. Sri. Phlla., 1884, 262.

Carcharhiniu cterufeut, Jordan a Gilbert, Synopsis, 872, 1883.

17. CARCHARHINUS LAMIELLA, (Jordan i Gilbert).

(II \\ SlIAUK.)

Body robust, the back elevated. Head broad and Sal : the snout long,

but wide and rounded, its length from mouth a little more than width

of month and greater than distanoe between nostrils, which are n<

• We do net Know whloh of these two names bai
i
riorltj ol dale.
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snout than angle of the mouth. Eye moderate. Teeth f{], their form as

in C. lamia, the upper regularly triangular, without notch, narrow in the

young, the lower narrowly triangular, erect, on a broad base; all the

teeth distinctly and evenly serrated. First dorsal beginning at a dis-

tance £ its own base behind the pectorals and ending a little more than

its base before the ventrals. Space between dorsals 2f times base of first

dorsal, 7 times that of second. Height of first dorsal f the depth of the

body; pectoral reaching past first dorsal. Second dorsal very small, not

7, the height of the first, smaller than anal and nearly opposite it. Pec-

torals long and broad, reaching past base of dorsal, 5g in body. Tail 3£

in length. Color plain light gray. San Diego Bay and southward along

the Mexican coast. Very close to C. lamia, but the dorsals and pectorals

smaller and the first dorsal farther back. (Diminutive of lamia.)

Carcharias lamiella, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 110, San Diego ; Jordan &

Gilbert, Synopsis, 873, 1883. (Type, No. 27366.)

48. CARCHARHIXrS LAMIA,* (Rafinesque).

(Cub-shark; Requin; Requiem ; Lamia.)

Head broad, depressed; snout short and rounded, nostrils midway be-

tween its tip and the front of the mouth ; breadth of mouth 2^ times

length of preoral part of snout. First dorsal very large, inserted close

behind the base of the pectoral, its height a little greater than the length

of its base, its anterior margin convex, its upper angle rounded, its pos-

terior border nearly straight, its lower angle pointed, its height about
equal to greatest depth of body; second dorsal much smaller than first,

about equal to anal; pectorals at least twice as long as broad, 5 times

in body ;
upper lobe of caudal I the total length, twice the inferior lobe.

Grayish, tins rarely darker at tip. L. 10 feet. Tropical parts of the At-

lantic ; common northward to Florida Keys, abundant in the Caribbean

Sea and in the Mediterranean; a man-eating shark, notorious in warm
regions as a greedy scavenger about wharves. (Ao/z/o, lamia, sea-monster,

from huuog, devouring hunger.) (Eu.)

Canis carcharias, Lamia i r Requin of early writers.

Squalns carcharias of most early French and Italian writers, not of Linna>us.

Carcharias lamia, Rafinesque, Indice d'lttiol. Sicil.,44, 1S10, Sicily, (after Lacepede).

Carcharhinus commersoni, Blainville, Bull. Sci. Philom., 1816, 121, (based on Lacepede's figure

of Sqiiahis carcharias.)

St/imhts carch'arias, Cuvier, R&gno Animal, based on Canis carcharias of Bellonius.

Carcharias lamia, Risso, Hist. Nat. Europ. Merid., in, 119, 182(3, Nice.

Squalus hmgimanus, Poet, Memorias, n, 338, 1861, Cuba.
Eulamia longiniana, Poet, Synopsis, 48, 1868.

Eulamia lamia, Poet, Enumeratio, 188, 1875.

OarcJtarias lamia, <;i nther, Cat., vm, 372, 1870; Jordan, Proc. I'. S. Nat. Mus., 1884, 104.

* Carcharhinus leucos, (Valenciennes) : Pectorals rather long, but shorter than in ('. lamia; first

dorsal with pointed angles, its anterior border not convex, ami its posterior border little exca-
vated (Dumeril); otherwise about as in c. lamia, with which it is probably identical. West
Indies; Algiers. (AevKo?, white.)

Carcharias leucos, Valenciennes, in Muller & Honle's Plagiostomen, 42, 1838, Antilles;
Durneril Hist. Nat. Poiss., 358.
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49. CARCHARHIMS PLATTODON, (Poe

Body stout; head very short, broad, depressed, and bluntly rounded

:

mouth twice as broad as long, its breadth about \ more than length of

snout; upper teeth very broad, triangular, erect, coarsely serrate, not

notched ; lower teeth narrower, more finely serrate. First dorsal begin-

ning close behind pectoral, a little higher than long, not falcate, its base

2^ in interspace between dorsals; second dorsal very small, its base 5

in interspace; caudal moderate, 2§ in body; anal a little longer than
second dorsal, and placed a little farther back: pectorals rather small,

not falcate, 6 in total length, reaching a little past front of dorsal ; width
of pectoral nearly f of its length. Slaty blue, white below: caudal

blackish, other fins with dark tips. L. 10 to 15 feet. Cuba to Texas:

abundant in the Gulf of Mexico ; the specimen here described being from

Galveston. (TrAarec, broad ; odoi'c, tooth.)

Squalus pla(i/odon, Poey, Memorias, n, 331, 1861, Havana.
Squalus oblusus, Poey, ?. c, 337, Havana.
Carcharias plalyodon, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 243; Synopsis, 872,1883.

50. CARCHARHINLS FROXTO, (Jordan ft Gilbert).

(TlBURON.)

Body short and stout; head very broad, depressed, broadly rounded
anteriorly, the front of snout parallel with cleft of mouth ; snout from
mouth i the distance between angles of mouth; and about equal to

distance from chin to the line connecting these angles; interorbital

width twice length of snout to eyes. Teeth in both jaws narrowly trian-

gular, twice as high as broad, all nearly erect and scarcely notched on

outer margin. Free margins of fins concave; insertion of first dorsal

nearer pectorals than ventrals; length of base of first dorsal more than

its height, but less than interorbital width; interspace between dorsals

2J times base of first, 3\ times base of second; tail \± in body : anal

smaller than second dorsal; pectorals large, not acute, reaching a little

past front of dorsal. Slaty gray, the edges of fins brownish. L. 10 feet.

Pacific Coast of Mexico ; a largo voracious shark remarkable for its broad

head, (fronto, having a wide forehead.)

Oareharieu fnmto, JORDAN ft GILBERT, Proc. V. S. Nat. .Mus., 1882, 102, Mazatlan, Mexico.
I n»i No. 28167.)

II. < ARCHARIIIXl S NI( ARUH KNSIS, (GUI ft Bramfoxd).

(TlGRONE.)

Snout short, obi nsely rounded : distance from month to snout
|
distance

between nostrils; teeth |f; upper teeth triangular, scarcely notched ob

outer margin ; fust dorsal oommenoing jusl behind axil of pectoral, Its

height greater than length of its base; second dorsal largei than anal,

its base 2\ in thai of flrs1 dorsal; pectorals moderate, their length not

twice height of dorsal. L. 7 feet. Lake Nicaragua and n^ outlet, Rio

Ban Juan, abundant, confined bo far as known to fresh waters, the onlj

%\ i iet ly fresh \\ atei shark recorded.

tulamia n \. Phil*., l
s 77, 190, Lake Nica-

ragua, Nicar.i,
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Subgenus ISOGOMPHODON, Gill.

52. CABCHABHINTS -ETHALOBrS, (Jordan & Gilbert).

Body robust, the head rather long and pointed in profile, flattish above:

snout from mouth equal to distance between angles of mouth, i greater

than from chin to line connecting these angles ; interorbital width slightly

more than snout from eye : 3 short furrows from angle of mouth : teeth

in both jaws narrowly triangular, nearly erect and scarcely notched

on the outer margin, all finely serrate: pores not conspicuous: gill open-

ings large. Free margins of all fins concave. Insertion of first dorsal

close behind base of pectoral : length of base of first dorsal less than its

height : interspace between dorsals 2 to 2*- times base of first dorsal and

4 times second, which is much smaller than first. Tail about $ total

length ; anal a little longer than second dorsal. Eyes very small. Pec-

torals somewhat falcate, reaching to opposite posterior part of base of

dorsal, their tips pointed; pectoral, 6 in body. Slaty gray ; upper edge

of tail blackish ; tips of all fins blackish. L. 6 feet or more. Mazatlan

to Panama: common: very close to C. Umbatus. (<iida''j/, soot: bpor,

margin.)

Carcharias sethalorus, Jordan & Gilbert, Proc. U.S. Nat. Mu;„ 18S2, 104, Mazatlan. (Type.

Nob. 28202, 29549.)

53. CARCHABHINUS LIMBATUS, (MUller & Henle).

(Cacoxetta.)

Snout somewhat pointed in front, rather produced, the distance between
its extremity and the mouth somewhat less than width of mouth; nos-

trils nearly midway between the extremity of snout and mouth ; teeth
25.99

similar in form in both jaws, erect, constricted, on a broad base, the

upper more distinctly serrated than the lower : gill openings wide, at

least twice as wide as the eye, which is small. Pectorals falciform, ex-

tending beyond end of dorsal, the length of their upper margin being

nearly 4 times that of lower. First dorsal commencing very close

behind the axil of the pectoral ; origins of second dorsal and anal oppo-

site to each other, the bases being nearly equally long. Caudal fin long,

its length equal to distance between the origins of the 2 dorsal fins.

Color gray, lower side of the extremity of the pectoral, extremities

of the second dorsal and anal and of the lower caudal lobe, black.

(Gunther.) Tropical seas, north to Florida; a stray specimen taken at

Woods Holl, Mass.; common in Brazil; used as food by the very poor.

(Umbatus, edged.)

Carcharias (Prionodon) Umbatus, MfLEER & HSNLB, Plagiostomen, 49, 1838, Martinique.
Carcharias Umbatus, Ginther, Cat., vm, 373, 1870.

Uogomphodon Umbatus, Jordan & Gilbert, Synopsis, 23, l c > ;.

! ins, Poet, Repertorio, I, 191, 1867, Cuba.
Carcharia: mullt -ri, Steindachheb, Sitzber. Akad. Wis-. Wien., 1867, 356, "West Indies.

-, Lowe, Proc. Zo.il. Soc, 1840, 38, Madeira.
Prionodon cucuri, Castelnau, Anim. Am6r. Sud. Poiss., 99, 1855, Bahia.

54. CARCHARHIXUS OXYBHYNCHl S, (Miiller A Henle).

Snout very much elongate, pointed, narrow; distance between mouth
and tip of snout about twice distance between nostrils; a short labial
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fold on each jaw ; teeth small, j^q, erect, rather slenderer in lower jaw :

only the upper teeth show serration near the tip. Pectorals very large

and broad, extending beyond dorsal, which begins above root of pectoral.

Second dorsal and anal sub-equal, only I size of first dorsal. Eye small,

gill openings moderate. (Giinther.) Surinam. (o^/V, sharp: /Jryyor, snout.)

Carekarua oxyrkgnchia, Miller. ,t Henle, Plagiostomen, 41, 1838, Surinam.

Oarchariaa oxyrhynchus, Guntheb, Cat.,vin, 375, 1870.

26. HYPOPRION, Miiller & Henle.

Hypoprion, MCller & Henle, Plagiostomen, 34, 1838, (macloti).

Hypoprionodon, Gill, Ann. Lye. Nat. Hist. N. Y., 18G1, 401, (hemiodon) (toetli Berrate on outer si.l.-

only).

Characters essentially as in CarcharMnus, but with the lower teeth entire,

the upper teeth coarsely serrated at base only, on one or both sides ; lower

teeth erect, (vtzo, below; npiuv, saw ; the upper teeth being serrated at

base).

a. Snout obtuse ; its length from mouth % interorbital width ;
upper teeth weakly Berrate

on both sides in adult; second dorsal very large, more than \ ._,
base of first.

BREVIR08TRIS, 65.

aa. Snout acute ; its length from mouth 1% times width of month
;
upper teeth strongly

serrate on both sides ; second dorsal small, about % as long as first. 8IONAT08, 6G.

55. HYPOPRION BREYIROSTRIS, Poey.

Body robust; head flattened, the snout short, flat, broadly rounded;

nostril midway between tip of snout and posterior edge of pupil; preoral

part of snout half interorbital width ; width of mouth equal to distance

from tip of snout to posterior margin of orbit ; fold at angle of mouth

half orbit ; upper teeth broadly triangular, the base finely serrate on outer

edge only in young, on both sides in adult; lower teeth erect. Eye small.

Second dorsal unusually large, similar to first and nearly as high. Inter-

space between dorsals 2£ times base of first, 2k times second ;
anal about

I size of second dorsal; pectorals moderate, broad, nearly reaching

middle of first dorsal. Gray, fins dusky in young, inside of mouth

brilliant white. L. 7 feet. West Indies, north to Charleston, not rare at

Key West, where it frequents the wharves with its more dangerous rela-

tive, CarcharMnus lamia, (brevirostris, short-nosed.
|

Hypoprion brmirottrin, Port, Repertorio, n, 451, tab. 4, 1888, Cuba; Jordan A Gilrrrt, P

!'. s. Nat. Mn-., 1882,581; Jordan, I. c, 1884,104.

:>«. HYPOPRION SIGNATTJS,* Poey.

Snout long, acute, the preoral length 1 ,', times width of mouth; nostrils

wit h a short , acute lobe
J

pectoral acute, not falciform : second dorsal op-

posite anal, neither J base of fust dorsal: upper teeth Btrongly serrate

at base, the claw sharp and Dearly erect. Cuba. (Poey, description of

UmgirottrU.) (aignatus, marked.)

Hypoprion $ignaiu P Jyno] 568, Cuba ; Port, Enumeratio, 199, ]

Hypoprion hngiro$tri», Pol i, Enumeratio, 199, L875, Cuba.

. hat uiv.'ii namei to 2 Hypoprion \\iil< the raoul •' " nl >

In form ol th< teeth. longiroth '"-< known from the

teeth only. The upper teeth of rignahu, i din to Poey, have th ir and

bluutlth, the lowei teeth bluntifh. not i' mawhal oblique. Probablj u
not iir lee, and Hgnattu li ti Ider name,
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27. APRIONODON, Gill.

Aprhn, MI'ller & Henle, Plagiostomen, 32, 1838, preoccupied, (isodon).

Aprionodon, Gill, Auu. Lye. Nat. Hist. N. Y., vn, 1861, 411, (punclatus— isodon).

Snout more or less produced and conic; teeth entire, without serr;e, all

of them narrowed, on a broad base, the lower erect, the upper erect or

slightly oblique ; dorsal more or less posterior, opposite the space between

pectorals and ventrals. (a-, privative ; irpiuv, saw ; bdovg, tooth ; the edges

of the teeth being always entire.)

:>7. A.PBIONODON ISOPOX, (Mtiller & Henle).

Snout short, little pointed; distance from angle of mouth to nostril

twice that from nostril to end of snout; pectorals reaching end of first

dorsal, which is muchlonger and higher than seconil. Grayish. (Dum6rii.)

Atlantic Ocean, recorded from New York, Virginia, and Cuba; probably

rare, (looc, equal; bdovg, tooth).

Garehariaa iv.don, Miller & Henle, Plagiostomen, 32, 1838, New York.

Carcharias punctatus, Gixther, Cat., viii, 3G1, 1870, New York, (not Sijuahts piutctatus, Mitchill,

which is Scoiiodon terree-novse).

Aprionodon isodon, Poet, Enumeratio, 200, 1875.

Carcharias isodon, Dumeril, Elasmobranches, 349, 1870.

28. SCOLIODON, Miiller & Henle.

Scoliodai, Mfller & Henle, Wiegmann's Arcliiv. f. Naturg., in, 1837, (lalicaudus).

Teeth entire or very nearly so, oblique and flat, the points directed

toward the sides of the mouth, so that the inner margins are more or less

nearly horizontal, the teeth in front more nearly erect; teeth not swollen

at the base, each of them with a deep notch on the outer margin below

the sharp point; lips with conspicuous grooves. Otherwise as in Carclia-

rhinus, from which the genus is scarcely distinct. Size small. (nxoMog,

oblique; bdovg, tooth.)

a. Teeth minutely serrulato above in the adult, less oblique than in the next; snout sharp, its

length from mouth greater than width of mouth. longuhio, 68.

««. Teeth entire, all very oblique; snout not sharp, its length from mouth less than width of

mouth. terrje-nov.*:, 59.

58. SCOLIODON LONGURIO, (Jordau & Gilbert).

Snout much produced, sharp, its length from mouth It times width of

mouth ; labial folds well developed, that on upper jaw reaching about i

distance to middle of jaw, the lower fold £ as long; upper teeth broadly

triangular, minutely serrated, serrulate on both margins; lower teeth en-

tire, suberect, less oblique than in S. terrce-novce. Pectorals short, not

reaching end of first dorsal; first dorsal large, close behind pectorals, its

base2£ in interspace between dorsals ; second dorsal very small, over anal,

which is nearly twice its length ; base of anal nearly | that of first dorsal.

Dark gray, the young with the litis dusky edged. Pacific Coast of Mexico
;

not rare, (longurio, ;i slender youth, or stripling.)

Carcharias longurio, Jobdas a Gilbert. Proc. U. S. Nat. Mus., 1882, IOC, Mazatlan. (Type,NoB.

28306, 28330, 28331, 29541, 29551.)
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59. SCOLIODOX TERRJE-XOV.E, (Richardson).

(Sharp-nosed Shark.)

Body slender; snont depressed, moderately rounded ; mouth U-shaped,

with a short lahial groove at its angle, which groove extends on the upper
jaw as well as on the lower: distance hetween nostrils greater than dis-

tance from nostrils to end of snout ; gill openings narrow ; first dorsal mod-
erate, midway hetween pectorals and ventrals; second dorsal very small.

slightly hehind, and rather smaller than anal ; anal fin much shorter than
distance from anal to ventrals; pectoral fins rather large, reaching about
to middle of first dorsal; ventrals small. Color gray ; caudal fin with
a conspicuous narrow hlackish edge. Cape Cod to Brazil, very common
southward along the Atlantic Coast. Size rather small. L. 3 feet. (Name
from Newfoundland, where the species was erroneously supposed to occur.

)

Squalits (Carcharias) terrpe-novte* Richardson, Fauna Bor. Araer., in, 289, 1836, Newfoundland.
Carcharias ierr;v-nov;e, Gcnther, ('at., vni, 360, 1870.

S</ualus punctatns, Mitchii.l, Trans. Lit. & Phil. Soc. N. V.. 1,483,1815, New York ; name pre-

occupied.

Carcharias lalundi, Miller & Henle, Plagiostomon, 30, 1838, Brazil.

Family XII. SPHYRNIDyE,

(The Hammer-headed Sharks.)

General characteristics of the GALEID2E, hut the head singularly formed,

kidney-shaped or "hammer "-shaped, from the extension of its sides, the

nostrils heing anterior and the eyes on the sides of the "hammer";
mouth crescent-shaped, under the "hammer" ; teeth of both jaws similar,

ohlique, each with a notch on the outside near the hase; no spiracles; last

gill opening over the pectoral; first dorsal and pectorals large, the dorsal

nearer pectorals than ventrals; second dorsal and anal small ; a pit at the

root of the caudal; caudal fin with a single notch toward its tip, its lower

lobe developed. One genus with 5 species, inhabiting most warm seas.

Large sharks, known at oiice hy the singular form of the head, which is

not quite the same in any two species. (CaBCHARIID I . part, group Zy-

8 i MNA, Gunther, Cat., viii, 380-383.)

29. SPHYRNA, Rafinesque.

( Bammer-head Sharks,
i

>>/""'"', Rafiwmqi t, [ndiced1 mini. Blcfllana, 80, 1810, (q/gsena).

' trorkkim ,
Ki.u wii.i.i:, Jonrn. Phyt., 264, L81I no).

Zygtma, Oi < a B, Begne Animal, I id, I, 127, L81 :
| jana ; name preoccn]

PlatfiqualuB, Swaikbon, OlasBD. anim . ti, 818, 18 19, ("tfbnro'
1 <»'

Si 1 in
: pre Ltnnrean), Gill, Ann. Lye. Nat. Hiel N.N

, vm, 1861, 112

Eutphpra, Gill, I, c, (bUx hU).

!: hA 1 -. '
: 1 1 1 , /. -

., (tttniro).

i Ith otheri b< longing to the Florida faun 1. 1

1 from Newfoundland by andnbon, Thoj iuubtleea cam< fi aa >nu 1 Itj in 1

Una.
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Characters of the genus included above. In the form of the head, there

is a perfect gradation among the species from the narrow hammer of S.

blochii, with the lobes 3 times as long as broad and deeply grooved

along the anterior edge, to the kidney-shaped head of S. tiburo, in which

the anterior grooves are obsolete, (eoipa, hammer.)

<t. Nostrils near the

b. Nostril with the frontal groove short or obsolete; lateral extension of head moderate

so that the head is rather kidney-shaped than hammer-shaped.

Ri -.: s, . kidney; ceps, head): Nostril with the groove obsolete ; anterior and

lateral margins of head confluent into a semicircle. rrBirao, 60.

cc. Plattsqualtjs, rrAarus, broad: squall'-): Nostril with a short groove; anterior margin

of head curved, not continuous with lateral edges. nn>ES, 61.

Spbti una :

lih. Nostril with a well-developed jrroove. which extends along the fr^nt of the hammer-

shaped head, the anterior and posterior outlines of which are nearly parallel.

ZYG.T.NA, 02.

Subgenus RENICEPS, Gill.

60. SPHYBNA TIBURO. (Linnaeus).

(SHOVEI.-HF.AD SHABK; BONNET-HEAD.)

Body rather slender, not much compressed; head depressed, semicircu-

lar in front, reniform, the posterior free margins short, the lateral margins

continuous with the anterior: pectorals large: first dorsal high, midway
between pectorals and ventrals: second dorsal much smaller, produced

behind, higher and shorter than anal; ventral fins moderate; caudal

moderate; mouth small, crescentic; teeth small, very oblique, with a

deep notch on the outer margin. Head 4£ in length. 6 to tip of caudal;

width of head slightly less than length of head. Color uniform ashy,

paler beneath. L. 3 to 5 feet. Atlantic Ocean: abundant on our coast

from Longlsland southward: ranging to China, (tiburo, shark, in Spanish.)

Jus tiburo, I.ixNvrrs, x, 1758, 234, America.
Zygsena tiburo, Gunther, Cat., vni. 382,1870.

iburo, Jordan & Gilbert, Synopsis, 25,1883.

Subgenus PLATYSQUALUS, Swainson.

61. SPHYBNA TTDES, (Or.

Intermediate in all respects between S. zygoma and S. tiburo, the head

longer and the hammer less produced laterally than in the former. An-

terior margin of the head much curved, but not continuous with the

lateral edge; length of hinder margin of one side of the hammer less than

its width near the eye. Nostril close to the eye, its groove longer than

in S. tiburo, but very short, continued for but a short distance along the

side of the head, and followed by a line of pores. A large shark, of the

warm seas: Gulf of California, West Indies, Mediterranean, and Indian

Ocean, (tudes, hammer.) (Eu.)

ua tudes (Ccvier MS.), Valbnciennes, Mem. Mus., i\. 225~ 1822, Nice, a'fter Pantouflier of

i;

Sphyrna hides, Mulleb & TIexlf. Plagiostomen, 53, 1

M"xther, Cat., vni, :182.

Sphyrna tudes, Jordan k Gilbert, Bull. U. S. Fish Com., 1882, 105.

Sphyrna Index, Jordan, Cat. Fish. N. A., 9, 18S5.
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Subgenus SPHYRNA.

62. SPHYRXA ZYGJEXA, (Linnaeus).

(Hammer-headed Shark.)

Head truly hamnier-sliapecl; width of head about twice its length;
length of hinder margin of hammer nearly equal to its width near the
eye; nostril close to eye, prolonged into a groove which runs along nearly
the whole front margin of head; first dorsal large; second quite small,

smaller than anal; pectoral rather large. Color gray. A large voracious

shark, reaching a length of 15 feet or more, found in all warm seas; occa-

sional on our coasts from Cape Cod and from Point Concepcion south-

ward, (^vyaiva, Zygoma, the ancient name, from £vy6i>, yoke.) (Eu.)

Squab's zygsena, himtJEUS, Syst. Nat,, Ed. x, 1758, 234, Europe; America.
Sqiudus malleus, Eisso, Ichth. Nice., 34, 1810, Nice.

Zyga na malleus, Storer, Fish. Mass., 238, 1867.

Sphyrna zygsena, Jordan & Gilbert, Synopsis, 25, 1883.

Zygsena lewmt, Loud in Griffith, Animal Kingdom, x, G40, 1834, New Holland.

Zygsena mbareuata, Stobee, Proc, Host. Soc. Nat. Hist., 184S, 70, Cape Cod.

Family XIII. ALOPIID.E.

(The Threshes Sharks.)

Body moderately elongate, the anout rather short; mouth crescent-

shaped, teeth equal in both jaws, moderate sized, flat, triangular, not

serrated; the third tooth of the upper jaw on each side much smaller than

the others; gill openings moderate, the last one above the root of the

pectorals; no nictitating membrane; spiracles just behind eye, minute or

absent; first dorsal large, midway between pectorals and ventrals; second

dorsal and anal very small; caudal fin exceedingly long, about as long

as the rest of the body, a pit at its root, a notch on the upper lobe near

its tip; Lower lobe moderately developed; uo caudal keel; ventrals rather

huge: pectorals very large, falcate. A single species, reaching a Large

si/e, inhabiting most seas, known at once by the great leugth of the tail.

(Lamnida, part, (Junther, VIII, 393; geuiit; Alopecias.)

30. ALOPIAS, Rafinesque.

(Thresheb Sharks.)

llopias, I.'mim. que, < laratteri • 1 i Alcuni Generi, etc., 12, 1810, {mat rouinu vulpt 1),

\| i 1 1 1 1; a ll i.M. 1 , I'lagiostomeu, 74, 1838, amended orthography.

The characters of the genus are included above. (aAurrof, a fox, Latin,

riiljxs. A VUlpes was known to the aneieiiis as akb fox-like).

«:{. AMM'IAS 7ULPES, (Gmelin).

( Tint r 111 1: ; V <\ 11 \i;i, ; Sw im;i 1 T \ 1 1 , LONQ-TAIl Sum

A. large shark, abounding in all warm Beas, especially in the Mediter

ranean and Atlantic, li is also frequently taken on oui Pacific coast.

I vulpea, ibx.) 1
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Squalm vulpes, GMELIN,* Syst. Nat., 1, 1496, 1788, Mediterranean, (after Pennant).

Squalus vulpinus, Bonnaterre,* Tableau Encycl. Icthy.,9, 17fcS, Mediterranean, (after Pennant).

Alopecias vulpes, Gunther, Cat., vm, 393,1870.

Alopias vulpes, Jordan & GILBERT, Synopsis, 27,1883.

Alopias macrourus, Rafinesque, /. c, 1810, 12, Sicily.

Squahis alopecias, GR0NOW, Cat. Fishes, 7, 1854.

Family XIV. CARCHARIID.E.

(The Sand Sharks.)

Body rather elongate, the snout sharp; mouth crescent-shaped, wide;

the teeth large, long, narrow, and subulate, most of them with 1 or 2

small cusps at the base, their edges entire; gill openings rather large, all

of them in front of the pectorals; two dorsals, moderate, subequal; the

anal similar; first dorsal well behind pectorals; caudal well developed,

with a short basal lobe and a notch toward its tip; no caudal keel
;
pec-

torals rather short ; no nictitating membrane ; spiracles minute, pore-like.

A single genus, with 3 recognized species. A number of fossil species be-

long to this family. Voracious sharks of moderate size, chiefly inhabiting

the Atlantic. (Lamnid.e, part, Gunther, Cat., vm, 392; genus Odontaspis.)

31. CARCHARIAS, Rafinesque.

Carcharias, Rafinesque, f Caratteri di Alcuni Nuovi Generi, in, 1810; in pari, the only species

mentioned, tawus, belongs here. (See note under Carcharhinus.)

Odoniaspis, Agassiz, Poissons Fossiles, in, 87, 183G, {ferox).

Triglochi*, Miller & IIf.nle, Mag. Nat. Hist., 1837, li, 88, (ferox).

Euc/omphodus, Gill, Proc. Ac. Nat. Sci. Puila., 18G4, 2G0, (li(toralis).

Characters of the genus given above. {napxapUiQ, a rough shark.)

a. Teeth large, awl-shaped, most of them with 1 or 2 small cusps at base.

EuGOMPHODUS, (ev, true; y6/u.$o?, nail; 65ovs, tooth):

b. First and fourth teeth of upper jaw and first tooth of the lower simple, without basal

CUSpS. LITTORALIS, G4.

Subgenus EUGOMPHODUS, Gill.

84. CARCHARIAS LITTORALIS, (Mitchill).

(Sand Share.)

Body elongate, its depth £ the length; head rather pointed, about \ of

the length ; tins small, the first dorsal not much longer than the second,

*The general works ofDr. J. F. Gmelin ami the Abbe Bonnatcrre bear the same date, 1788. We
do nut know which is the earlier, ami follow common usage in retaining in this and other cases

the name given by Gmelin. Neither writer mentions the other. Gmelin's preface is dated

March 16, L788, while tie' page devoted by Bonnaterre to the " Privilege du Boi " bears date of

May 16, 1788, Bonnaterre states that there have been thirteen editions of Linnaeus' Systems
Naturae. Of these the thirteenth is the work of Gmelin. I hit there is no evidence that Bonna-
t> in- had seen or used this thirteenth edition, or that the latter had appeared when bis own
work was published. The two works were Dearly simultaneous in appearance, but there isa

slight probability in favor of Gmelin. Gmelin's Dames have been generally used by subsequent
authors, while those of Bonnaterre have been almosl totally ignored.

f Carcharias, Rafinesque, was established for those sharks, "the mosl enormous and mosl vora-

cious of their order, which differ from the genus Galeus, Rafinesque, by the lack of spiracles."

The group corresponds to the first subgenus under Squalus, in the arrangement of Lacepede.
The type of this subgenus is Squalm carcharias, which was identified by Rafinesque with Carchar-

hinuslamia. Carcharias lamia should, therefore, have been designated as the type of Carcharias,

but Rafinesque failed to so indicate, •'"id we leave the name with the ouly species hementioiici.
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both similar to the anal
;
pectoral fins short, obtuse or truncate. Color

gray. L. 5 feet. A small voracious shark with very sharp teeth, rather

common on our Atlantic coast, especially between Cape Cod and Cape
Hatteras, said to differ from the European C. taurus in its more anterior

dorsal; the two species need further comparison. (UttoralU, pertaining
to the shore.)

Squaku ameriamue, Mitchill, Trans. Lit. and Phil. Soc, 1815, i, 483, New York, (not of Shaw;.

Squulus littoralis, and S. mucrodus, Mitchill, Am. Monthly Mag., n, 1818, 328, New York.

Carchariaa griaeus, Ayres, Bost. Jour. Nat. Hist., 1844, 288, Long Island.

Odcmlaapia americcmua, Gunther, Cat.,vin, 392,1870.

Eugomphodus Ultoralis, Gill, Proc. Ac. Nat. Sci. Phila., 1864, 260.

Carcharias americunus, Jordan & Gilbert, SynopBis, 27, 1883.

Family XV. LAMNHXE.

(The Mackerel Sharks.)

Sharks of large size, with the body stout, the mouth wide, with large

teeth, and the tail slender, the caudal fin lunate, the 2 lobes being not

very unequal, the upper lobe strongly bent upward; caudal peduncle

with a strong keel on each side; gill openings wide, all in front of the

pectorals, entirely lateral, not extending under the throat; first dorsal

large; pectorals large; ventrals moderate; second dorsal and anal very

small ; a pit at the root of the caudal ; spiracles minute or absent. Genera

3; species 6 or more, besides numerous fossil species. In this family the

dentition, as well as the muscular system, reaches its highest degree of

specialization. (Lamnid.e, part, Gunther, Cat., viii, 389-3U2.)

o. Lamnin^e. Teeth Blender and sharp, with entire edges.

b. Teeth without basal cusps, long, flexuous, and acute. B, 32.

bb. Teeth, or most of them, with a small cusp on each side at base, compressed, sharp, and

somewhat triangular. Lakki, 33.

aa. Carchak<>i>ontin.e. Teeth with serratededges, compressed, and triangular in form, « ithoul

hasal cusp. Oa&CHABODOS

32. ISURUS, Rafinesque.

hum*, B m im squb, Oaratteri dl Alcuni Nnovi Qeneri, 11, 1810, (ozyrhynekua).

Oxyrhirm, Aoassiz, Poiesons Fosstles, in, 876, 1886, (spoflansoKM oxyrhynchut).

(a, (Ju.i., Ann. Lyo. Nat. lli>t. N. Y., vin, 163, 1861, (glauctu).

Snout rather long and pointed; the body formed much like thai of a

tunny or mackerel ; first dorsal and pectorals larj ond dorsal and

anal very small: caudal peduncle slender, teeth Long, lanceolate. With

sharp entire ontting edges and no basal cusps. (Zoo?, equal

;

tail;

t he two lobes of the tail boiug nearly equal, as in all t he members of 1 his

family.)

[svbopsis, (I<rof, equal; ovpa, tail; h\[ttt, appearance):

a. l'nt .1 rted entirely behind pectorals, nearly mid*

rent rals,

b. Height of doraaJ 1

;

, In bead; pei tore] ai Ion ai b< ad

I is:

an, First dorsal inn behind pectorals, oxtrhtwchi
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Subgenus ISUROPSIS, GUI.

65. ISUBUS DEKAYI, (Gill).

(Mackerel Shabk.)

Head 5 in length to tip of caudal; pectoral as long as head, a little

longer than upper caudal lobe. Dorsals and pectorals falcate ; first dorsal

inserted behind pectoral at a distance equal to \ head ; base of first dorsal

2\ in head, its height 1^. Middle teeth very long, much longer and
narrower than lateral teeth. Dark bluish gray above, white below, the

color abruptly changing on the tail; upper tins dusky, lower pale.

L. 10 feet. Cape Cod to West Indies, not common ; described here from

a specimen taken at Pensacola. The American species seems to differ from

the Asiatic J. glaucus in its longer pectorals and higher dorsal. (Named
for James E. De Kay. author of the Fauna of New York.)

Lamna 1>e Kay, N. Y. Fauna: Fishes, 352, 1842, New York, (not Squahu punctutus,

Mitchill).

//), Gill, Ann. Lye. Nat. Hist. N. Y., 1861, 153, after I».' Kay.

ucus, Poky, Synopsis, 446, 1868 (not Oxyrhina glauca, Millek & IIexle).

Isuru6 dekayi, Jordan & Gilb£kt. Synopsis, 874, 1883.

Subgenus ISURUS.

66. ISURUS OXYKHYNCHUS, Rafinesque.

(Mackerel Shabk ; Pesce Tondo ; Caxe di Mabe.)

Muzzle long and pointed, the preoral portion of the snout as long as

the cleft of the mouth and greater than interorbital space; snout in

the form of a cone flattened below: spiracles very small. Teeth \l on

each side, long, lanceolate, without basal cusps: third tooth on each side

of upper jaw much smaller than that next to it. Gill openings very

wide, the width of the first rather more than its distance from the

last. Origin of dorsal close behind base of pectorals, which are falci-

form, the length of the lower margin J that of the upper : second dorsal

very small, opposite the anal and of the same size : caudal lunate, the

upper lobe i longer than the lower. Size very large. A voracious shark,

similar in habits to Isurus dekayi, from which it differs in the back-

ward position of the dorsal; from Lamna cornabica it is separated by the

absence of lateral denticles on the teeth. Mediterranean Sea and neigh-

boring parts of the Atlantic, probably occasionally straying to our coast,

as the description of the large shark published by Capt. Nathaniel E.

Atwood, under the name of Carcharias tigris, * could refer to no othei

known species. ( 6£re, sharp
;
pvyxoc;, snout.) (Eu.)

Capt. Atwood describes this specimen, which was 8 feet 10 inches in length, as dark blue
above, an irregular Lead-colored lateral hand: belly white. Largest teeth 1% inches !

inch broad at base, smooth (edged) and curving upward. Snout pointed, 2 feet long, from
first gill opening : branchial apertures 9 inches long, the distance from first to last 5 inches;
7 1

.,' inches between the eyes; nostrils 2 !

4 inches before eyes. Front of first dorsal 3 inches
behind pectorals; it i^ l;'> inches high and 12 long at base,' the free posterior edge 2% inches.

Second dorsal 25 inch.- behind posterior root of first, - 1
., inches high, -1 inches long; pectorals

2:5 inches high, ll'.j broad at base; ventrals inserted at a point midway between the two dorsals;

anal similar to second dorsal, inserted an inch farther back upper lobeof caudal 23 inches

long, lowerl8; the distance between the tips 31 inches. "The first specimen of this very rare

shark was brought from the Gulf of Mexi< oand presented to tb binet, the second was
taken at Truro and presented to the Museum of Comparative Zoology ; the third, which had
bitten off and swallowed large portions of a sword ti>h. was captured in 1864, at Provincetown
and given to the (Boston) So iety ; a fourth specimen, and the one described above, at Province-
town in August last."—Atwood.
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di mare di Messina, Spallanzani, Yiaggio due Sicilie, iv, 325, 1797, Messina.
Isurus oxyrkynchus, Bafinesque, Caratteri, etc., 12, 1810, Palermo.
hunts spallanzani, Raetnesque, Indice, 60, 1810, (after Spallanzani).

Oxyrrhina spallanzani, Bonaparte, Fauna Italica, xxvi, 134, pi. 13<;, f. l, 1839.

Oxyrhina gomphodon, MOlleb & Henle, Plagioetomen, G8, 1838, Atlantic Ocean.
Squalus ro&lratus, Macoi, 3Iem. Ac. Sci. Nanoli, 55, 1819, Naples.

Lamna spallanzani, GOntheb, Cat., vm, 390, 1870.

Oxyrhina spallanzani, Dcmi'jul, E1asmobrancb.es, 408, 1870.

Garcharias tigris, Atwood, Proc. IJost. Soc. Nat. Hist., xn, 268, 1869, Provincetown, Mass.

33. LAMNA, Cuvier.

(Porbeagles.)

Lamna, Cuvier, Rt-gne Animal, Ed. i, 126, 1817, [cornubicus).

Lamia, Risso, Enr. Merid., 123, in, 1S26 (cornubicus, name preoccupied).

Selanonius, Fleming, British Animals, 109, 1828, (walJceri= comul>icus).

Body short and stout, the back considerably elevated ; snout prominent,

pointed; teeth triangular, pointed, entire, each one with a small cusp on

each side at base; one or both of these sometimes obsolete on some of

the teeth in the young; gill openings wide; dorsal and pectoral fins some-

what falcate; second dorsal and anal fins very small, nearly opposite

each other ; first dorsal close behind the root of the pectorals. This

genus is very close to Isurus, with which fossil forms seem to connect it.

Perhaps the two should be united under the older name Taurus. (JlApva,

a kind of shark, from ha/iia, a horrible anthropophagous monster, a

bugbear used by the Greeks to frighten refractory children.)

67. LAMNA COENTJBICA, (Gmelin).

(Porbeagle; Mackerel Shark.)

Snout conical, pointed, rather longer than the cleft of the month;

teeth
]( u on each side; the third tooth on each side in the upper jaw

small; first dorsal beginning over the axil of the pectorals. Color bluish

gray, A Large and fierce pelagic shark reaching a length of LOfeet.

Norlli Atlantic ami North Pacific, occasionally taken on the ooasl of New

England and sonthward ; not rare in California, (cornubicus, from Corn-

wall, from which region the species was early described.) I'.r.)

Siptalns cornubicus*, Gmelin, Sj t. N.-it., i, liwT, L788, shores of Cornwall.
Lamna cormthico, GOnther, Cat., vni, 389, L870; Jobdan i Gilbert, Synopsis, 30, I

Bqualvs nc B nnatibbe, Tableau Kncyol., Echth., i *
*, 1788, Cornwall, after Beaumaris of

Pennant,

Squalu* pemtanti, Waxbai m, ^rtedl Pleclum, 617, I7'.i2, Cornwall, after Pennant
8qualut monensis, Shaw, Gen. Zoul., v, 380, 1804, Angles)

usselanonu . Leach, BSdlnb. Mem, Wern. Boo., 1819, n, pi. l, B

8elaaonUu walkeri, B'lemino, Brltlafa Animals, Lochfync, Argyleshlre
nam

W( do not know which of the two names, oornwb
In retaining iii<- name ol < Imelln.

i . \. \. B
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34. CARCHARODON,* Smith.

(Man-eater Sharks.)

Carcharodon, Andrew Smith, Proc. Geol Soc. London, v, 8G, 1837, (caj>ensis=carchari<is).

General characters of Isurus and Lamna, but with a different dentition,

the teeth being large, ilat, erect, regularly triangular, their edges serrated

;

first dorsal moderate, nearly midway between pectorals and ventrals;

second dorsal and anal very small; pectorals large, ventrals moderate;

caudal peduncle rather stout ; spiracles minute or absent. Sharks of very

large size; the strongest and most voracious of all fishes; pelagic, found

in most warm seas. (K&pxupoe, rough; 6(Jouc, tooth.)

68. CARCHARODON CARCHARIAS,! (Linnaeus).

(Man-eater Shark; Great White Shark.)

Body stout, depth about 5^ in total length; mouth very large; both

jaws with 5 rows of large, triangular, serrated teeth, those in the lower

jaw narrower, about || in each row; first dorsal somewhat behind pec-

torals; caudal fin large and strong. Color leaden gray; tips and edges of

pectorals black. One of the largest of the sharks, reaching a length of

30 feet. It is found in all temperate and tropical seas, and is occasionally

taken on our coasts, both in the Atlantic and the Pacific. One caught

near Soquel, California, was about 30 feet long and had a young sea lion,

weighing about 100 pounds, in its stomach, (napxnpiag, an old name of

Carcharhinus lamia and of other man-eating sharks.) (Eu.

)

Lamia, Rondelet, Hist. Poiss., 305, 1558, good figure, Nice, Marseilles.

Squalus carcharias,% LiNNiEUS,§ Syst. Nat., Ed. x, 1758,235, Europe, after Artedi.

Carcharias verm, Agassiz, Poiss. Fops., hi, 91, 1836.

Carcharodon rondeleti, Mvller & Hexle, Plagiostomen, 70, 183S, after Roudelet, Mediterranean
Sea and Atlantic Ocean.

Carcharodon rowhL t
i
, GCxtiier, Cat., VIII, 392, 1870.

Carcharias ativoodi, Storer, Proc. Bost. Soc. Nat. Hist., II, 1848, 71, Provincetown.
Carcharodon carcharias, Jordan & Gilbert, Synopsis, 875, 1883.

Carcharodon capensis, Smith, 111. Zool. S. Africa, pi. 4, 1812, Cape of Good Hope.
Carcharodon smithi, Bonaparte, Selach. Tab. Anal., 9, 1839, after Smith.

Family XVI. CETORHINID^E.

(The Basking Sharks.)

Sharks of immense size, with the gill openings extremely wide, extend-

ing from the back nearly to the median line of the throat, all of them in

* One species of this genus, < 'archarodon megalodon, now extinct, must have reached a far larger
Bize than the living <Carcharodon carcharias. Its teeth are found in great abundance in tertiary
deposits along the coast of South Carolina.

|A good account of this species is given by Dr. W. B. Stevenson, Proc. Vassar Brothers Sci. Soc,
Poughkeepsie, 1884, and in the American Naturalist for the same year.

J This species, well figured by Rondelet, and described by Artedi, and after him by Linnaeus,
seems to have been lost siuht of by subsequent writers from L758 to 1836, the various references
to Bqualua carcharias, lift ween Linnaeus and Miiller<$ Henle, belonging chiefly to ( 'archaritu lamia,
The true Squalus carcharias of Linnaeus is, however, unquestionably the ( 'archarodon.

g"Jonam Prophetam, utveteresHerculemtrinoctem, in hujus ventriculo tridui Bpatio, btesisse

veiosimile est."

—

Linna us,
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front of the pectorals; mouth moderate, the teeth very small, numerous,

conical, without cusps or serratures; no nictitating membrane; spiracles

very small, above the corners of the mouth; first dorsal large, midway
between pectorals and ventrals; second dorsal and anal small; caudal fin

lunate, the upper lobe considerably the larger; caudal peduncle keeled
;

pectorals and ventrals large. Brain very small. A single genus, with

probably but one species; the largest of living fishes, pelagic, inhabiting

the northern seas. (Lamnid^e, part, Giinther, VIII, 394, genus Selache.)

35. CETORHINUS, Blain-ville.

(Basking Shakks.)

f Tetroras,* Rafinesque, Caratteri, 11, 1810, (angiova).

Cetorhinus, Blainvii.le, Journ. Phys., 181G, 204, (gunneri= rnaximus).

Selache, Cuvieb, Regne Auimal, Ed. i, 129, 1817, (maximus).

Polyprosopus, Couch, Hist. Brit. Fish., i, G7, 1861, (rashlcigha>ius= nt(i.chuu8).

The characters of the genus are included above, (/wyrof, whale; piv7i, a

shark (Squatina) , from f)lvj], a file or rasp, the rough skin of the shark being

used for polishing wood and marble.)

69. CETORHINUS KAXDTOS, (Gunner).

(Baskini; Shark; Pel£rin; Elephant Shaek; Bone Shark.)

Body rugose, the skin very rough with small spines; head small; snout

blunt; eyes small ; teeth in 6 or 7 rows in each jaw, about 200 in each row ;

first dorsal large, triangular, overthespace between pectorals and ventrals
;

second dorsal much smaller, rather larger than anal: pectorals long, tail

large. Gill rakers slender, long and close set, resembling whalebone

(hence the name Bone Shark). Largest of the sharks, reaching a length

of nearly 40 feet; found in the Arctic Beas, Bl raying southward to Portugal,

Virginia, and California. Occasionally taken by whalers in Monterey Bay.

It is iu general a rare species, but gregarious in the breeding season, num-
bers swimming together on the surface, sluggishly, like logs, (maximus,

greatest.) (Eu.)

Bquaktt moztflttu, GUNMBB, Trondhjem Selskabskr., in, 88, 1765, Coast of Norway.
Selachus maximus, Stokkk, Fish. Mass., 22:t, 1807.

Selache maxima, GUNTHSB, Cat., VIII, 394, 1870.

Oetorhimu maximus, Jordan A: Gilbkbt, Synopsis, 31, 1883.

Bqnahu ijmnn r,.inn\ Mi.ainvi i.i.e, Jour, de Phys., 1810, 266, after Gunner.

Bqnahu pektfirkmt, lii.M.sviLLE, /. c, 1810, 267, Europe.

Bquahu homianut, Blaivyilli, /. c, 1810, 267, after Everard Some.

Oetorkhw i'.i mnvii.i.e, /. -., 1816, 264, after Shaw.

Bquahu bodeis, Bavkrio IIacbi, Mem. della K. Ac. Sci. Napoli, 1819, i,
">.r

>, pi, I, fig. l, and pi. 2,

fig. 2, Naples.

Bquahu elepka^ L Jonr. s>c. Nat. Sci. Phila., u, 343, 1821, Now Jersey.

Bquaht I lanes, 6, 1864, Norway.
BquaUu rtmhltlgluuiw, Couch, Trans. Linn. Soc., \i\, 91, 1826, Cornwall, (a moo

.1. ,ni/><- 1. '• /.in/< i//> /, Cu'iu", Plagiostomos, (,21, l-

I'.,h/)t, i
ii

| Hut. Fish Bngland.

* Tin- description of Tdnrat Ii apparent!] taaen from hearsay, and applies t" no know d

i pecies, Imi ni:i\ bs melan u

therefore hesitated to ubstitate Tetroras tor Cetorl »'ing

one anal: fonr gill openings; tail unequal, oblique; mout blunt; tooth

i keel on I ol tail; ayes rerj small; gill openings rather Im

Called Lnpioeaal Palermo," The name ^notovaia now applied at Palermo to H
according to Prof. Doderlein.
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Family XVII. RHINODONTID.E.

(The Whale Sharks.)

Origin of the first dorsal fin somewhat in advance of the ventrals; the

second small, opposite the anal ; both without spines ; a pit at the root of

the caudal; lower lobe of the caudal well developed ; sides of the tail with

a keel; no nictitating membrane; spiracles very small ; mouth and nostril

near the extremity of the snout; teeth very small and numerous, conical

;

gill openings wide, the last one above the base of the pectorals. Large

sharks, of warm seas. Two species are known, Rhinodon typicus, from

the Cape of Good Hope, and the following. (Riilnodontid.e, Giinther,

Cat., viii, 396).

a. Teeth each recurved backward and acutely pointed, swollen, and with a heel-like projec-

tion in front rising from its base. Micbistodus, 30.

36. MICRISTODUS, (Gill).

Micrislodus, Gill, Proc. Ac. Nat. Sci. Phila., 18G5, 177, {punctalus).

This genus is known from its teeth only. These are described as fol-

lows : "The teeth are fixed and extremely minute, the largest little more

than a line in length (in a shark 20 feet long) and decrease towards the

ends of the jaw; they are disposed in regularly transverse rows, of which
there are 164 to 167 on each side, while in front there are 13 to 16 in each

transverse row; each tooth is recurved backward and acutely pointed,

swollen, and with a heel-like projection in front rising from its base."

(Gill.) faiiKftbs, small; larbg, an upright projection ; vdoix, tooth.)

70. MICRISTODUS PUNCTATUS, Gill.

A very large shark found in the Gulf of California. No description has

been given, and only the teeth are yet known, {punctatus, spotted.)

Mieristodus punctalus, Gill, Proc. Ac. Nat. Sci. Phila., 1865, 177, Gulf of California.

Order F. CYCLOSPONDYLI.
(The Cyclospondylous Sharks.)

Calcareous lamelke arranged in one or more concentric series or rings

about a central axis in each vertebra. Spiracles present. Anal fin want-

ing. Dorsal fins 2, with or without spine. As here understood, the order

Cyclospondyli includes the sharks of the groups called Cyclospondyli and

Tectospondyli by Hasse. The vertebra? in the rays show similar structures,

and it is probably from sharks of this group that the Batoidei are de-

scended. (/ci>/cAof, circle; o-7rovru>Aof, vertebra.)

Families of Cyclospondyli.

a. Cyclospondyli : Vertebrae with the calcareous lamellae arranged in a ring about the central

axis. Pectoral fin6 normal, not expanded or deeply notched. Anal fin absent
; spiracles

present ; no nictitating membrane; gill openings before pectorals; caudal bent upward,

the lower lobe little developed.

b. Dorsal fins each provided with a stout spine, the first dorsal far in advance (1 f ventrals.

So.UALID.fi, XVIII.
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bb. Dorsal fins without spine, the first dorsal over or iu advance of ventrals.

c. Fir6t dorsal much before ventrals; skin moderately rough.
Dalatiid.t., XIX.

cc. First dorsal opposite ventrals; skiu with thorn-like tubercles.

Echixorhinid.t, xx.

TECT08P0NDYM (tc'ktcoi', a builder; <nr6vtv\o<;, vertebra)

:

mi. Vertebrae with the calcareous lamella? ranged in several concentric series or rings about a

central axis
;
pectoral fins very large, expanded horizontally and extended forward at

base in front, giving the body the form of the flattened disk of the rays; the anterior

extcusioi. separated from the neck by a deep notch, in which the gill openings lie ; no

anal fin ; dorsal fins small, posterior; mouth broad, anterior. Squatinih.i:, \\i.

Suborder CYCLOSPONDYLI.
Family XVIII. SQUALIDiE.

(The Dog-fishes.)

Body more or less elongate. Head depressed. Eyes lateral, without

nictitating membrane. Month inferior, rather large, arched, a deep groove

on each side. Teeth compressed, variously formed. Nostrils inferior,

separate; spiracles rather large ; gills openings moderate, all in front of

the pectoral fins. Dorsal fins 2, each armed with a spine : tin 4 first dorsal

in front of the ventrals; anal fin wanting; caudal fin with the lower

lobe small or obsolete; ventral fins inserted posteriorly, not much before

second dorsal. Oviparous.

Genera 6 or more; species about 15 ; rather small sharks, ohiefly ofthe

Atlantic. These sharks represent a comparatively primitive type, appar-

ently not descended from any other existing Squall. iSpinacid/K, part,

Gunther, Cat., vni, 417-425.)

a. Body rather eloilgate; no fold of skin alone side of belly; dorsal spines both directed back-

ward,

b. Upper teeth simple, without smaller cusps at base.

r. Teeth alike In both jaws, Bubquadrate, each with a nearly horizontal cutting edge

and a poinl directed outward. ui 9, ;;t.

cc. Teeth unequal, the upper very small, narrow, and lanceolate, erect, the lower more

Or lesfl Oblique; dorsal spines hidden ill the skin. Cl H i &0801 KNOT

bb. Upper teeth each with 1 or '2 small cusps al base on each Bide.

ii. Teeth unequal, the upper erect and tricuspid, the lower oblique. Etmoptbri

tbl. Teeth equal, very small and pointed. CENTROSCYixnm, 40.

37. SQUALUS, (Artedi), Linnans.

8quahu, < A i;ti:m ii \ \ 1 i s, \, 1758, 233, (includes all sharks)

BqualuM, Rafinesqi i, Caratteri, etc., b'>, 1810, (acanthiat and uyato; iir-t restriction <>f thr name
Si/mil"-, to species \\ith spiracles and without anal fin).

"'.'.. lii,ms
t
Blainvixle, Journal de Physique, 1 si o, 263, {acanthi

Acanthi Ri i uropo Meridionals, m, 131, 1826, (acanUiias).

i:,ii..r,,.),;,iis, Qn.Lf
Pn Bd Phil*, 1863, 196, {uyato).

I buiy rathei slender. Month little arched, with a long, straight, deep,

obliqne groove on each si<lr : n<> labial fold. Teeth rather small, ;i ll sim-

ple, equal in the two jaws, their points so mnoh turned aside thai the

in iht margin forms the ontting edge. Spiracles rather w ide, jusl behind

the eye. Pins moderately developed, the first dorsal largerthan the -

oiid, mnoh in advanoe of the venl i :il fins, winch are behind i he middle "i
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the body, although in advance of the second dorsal. Dorsal spines strong,

not grooved. Tail scarcely bent upward. Small sharks abounding in

the temperate seas ; 4 or 5 species known.

The Linnaean genus Squalus was first subdivided by Rafinesque, who
restricted the name to those species with spiracles and no anal fin, the

type being Squalus acanthias. This genus must therefore be called Squalus

and not Acanthias. (squalus, shark, a word cognate to the Greek yaTif/.)

<>. Spine of first dorsal about j? the height of the fin, second about 3; some of the white spots

on back usually persistent through life. acanthias, 71.

a, i. Spine of first dorsal % to % the height of the fin, that of the second dorsal about %;
white spots on back usually disappearing with age. sucklii, 72.

, 71. SQUALUS ACANTHIAS, Linnseus.

(Dogfish; Picked Dogfish ; Boxedog; Skittle-dog.)

Body slender; snout pointed; head 6£ in length ; depth about 8. Dor-

sal spines rather high, that of the first dorsal about f height of fin, the

second dorsal spine about I height of fin. Slate color above, pale below,

back with oblong whitish spots, especially in the young, these rarely all

obsolete in the adult. L. 2 to 3 feet; weight 5 to 15 pounds. A small

sharp-toothed shark, ranging widely in the Atlantic, very abundant along

the shores of the Northern and Middle States, and taken as far south as

Cuba. From its livers " Dogfish" oil is extracted. It feeds largely on

herrings. (aKavdia^, an old name from ufcavtia, spine.) (Eu.)

Si/H'iliis acanthias, Linnaeus, Syst. Nat.. Ed.x., 1758, i, 233, Coast of Europe.

Squalus acanthias, Jordan & Gilbert, Synopsis, 10, 1883.

Acanthias americanus, Storer, Mem. Am. Ac, n, 1840, 500, Massachusetts.

Acanthias americamis, Stop.er, Fish. Mass., 232, 1867.

Acanthias vulgaris, Risso, Eur. Merid., in, 131, 1820, Nice.

Acanthias vulgaris, Gunther, Cat., vm, 418, 1870.

72. SQUALUS SUCKLII, (Girard).

(California Dogfish.)

Very similar to the Atlantic species, S. ac<(nthias, but with the dorsal

spines lower, the first about i the height of its fin, the second about }.

Gray, the fins usually edged with black
;
young with white spots on the

back, which usually wholly disappear with age. Aleutian Islands to

Santa Barbara, very abundant, similar in habits to the preceding, and

likewise producing " Dogfish " oil. A similar species, possibly the same,

S. fernandinit8 (Molina) occurs in Chile. (Named for Dr. George Suckley,

a naturalist on the U. S. Pacific R. R. Survey.)

Spinax (Acanthias) sucklii, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 190, Fort Steilacoom, Wash-
ington.

Squalus sucklii, GlIX, Proc. Ac. Nat. Sci. Phila., 1802, 490.

Acanthias eucklu, Girard, Pacific R. R. Survey, 368, 1858.

38. CENTROSCYMNUS, Bocage & Capello.

Centroscymnus, Bocage & Capello, Proc.Zool. Soc.,1804, 203, (cozlolepis).

Dorsal fins each with a spine, which is hidden in the skin ; month wide,

but little arched; a long, deep, straight, oblique groove on each side of
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mouth. Teeth of lowerjaw oblique, with the point more or less directed

outward. Upper teeth lanceolate, on a quadrangular base, with a sin-

gle cusp. Spiracles wide, behind the eye. Gill openings narrow, (/cevrpov,

spine ; oicvfivoc, an ancient name of some shark, from anvuvog, a lion's

whelp.)

73. CENTROSCYMNUS C(ELOLEPIS, Bocage & Capello.

Labial groove prolonged forward, but separated by a broad space from

that of the other side. Upper teeth very small, narrow, and lanceolate.

Distance between the nostrils rather less than f the length of the pra>oral

portion of the snout. Lower angle of the pectoral rounded, not produced.

Dorsal tins short, especially the first, the length of which (without the

spine) is only about £ its distance from the second ; extremity of the ven-

trals below the end of the second dorsal. Scales on the head and nape
with strise, the others smooth, with a depression at the base. Uniform
blackish brown. (Giinther.) Coast of Portugal and neighboring parts

of the Atlantic, occasionally taken in deep water off Gloucester, Mass.,

and oft' the banks of Nova Scotia. (koi?,oc-, hollow ; Xeirfc, scale.) (Eu.)

Cenlrotcymmte ccelolepis, Bocage & CAPELLo.Proc. Zool. Soc, 263, 1864, Portugal.
Centropkorus ccelolepis, Gunther, Cat., vm, 423, 1870.

Centroscymnus ccelolepis, Jordan & Gilbert, Synopsis, 17, 1883.

39. ETMOPTERUS, Rafinesque.

Elmopterus, IUfinesque, Caratteri, etc., 14, 1810, (aculeattts).

Spinax, Cuvier, Regno Animal, Ed. i, 129, 1817, (acanlhias ami spinax).

. MCller & IIenee, Plagiostomen, 86, 1838, {spinax).

ArnnthitUu,it, Lowe, Proc. Zool. Soc. London, 183*J, 91, (pusiHwn).

Mouth little arched. Teeth of lower jaw with the point so much turned
aside that the inner margin of the tooth forms the cutting; edge : upper
teeth erect, oacli with a long pointed cusp and 1 or 2 smaller ones on each
side; spiracles wide. Two species, in the Atlantic, (kr/iayw, bo tut :

nrepoVf (in, the original type having frayed fine.)

74. ETMOPTEBU8 PUSILLU8, (Lowe).

Body smooth, scales very small, each with a minute tuberosity, bul with-

out spines; first dorsal fin much shorter than the second, midway between
second dorsal spine and the eye: tail relatively shorter than in /'. spina.,-,

Lta length Less than the space between thesnoul and the origin of the pec

torals; ooloi brown. | Gunther.

)

The Blake booh a single individual, believed to belong bo thi^ Bpeoies,

at Station CVIII, off St. Christopher, in 208 fathoms, It had previou

been known only from Madeira and Cuba, and the I'niniilU nr found it at

the Capo Verdcs at about 290 fathoms. (Gooded Bean.) (purillus, weak.)

Aetmthtdium putOUtm, Lowa, Proe. Eo81. Boo. London, 1839, 01, Madeira
's'/"""' /"'•""", 'i' \ nil i;, <•;,(. v hi, I

'

... 1870.

%aiaa kHHamu, Poar, Memorial, n, 840, 1861, Cuba.
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40. CENTROSCYLLIUM, Miiller & Henle.

Centroscyllium, Muller & Henle, Sj'stematische Beschreibung der Plagiostomen, 191, 1838, (fab-

ricii).

Teeth equal in both jaws, very small, straight, pointed, each with 1 or

2 smaller cusps on each side at base : mouth crescent-shaped, with a

straight, oblique groove at its angle; spiracles moderate; gill openings

rather narrow; dorsal fins small, each with a strong spine; the second

dorsal entirely behind the ventrals. One species, in the Arctic Seas.

(nevrpov, spine, onvXXiov, ScyIlium, an allied genus, from okvaIu, to rend

or tear to pieces.)

75. CENTROSCYLLIUM FABRICII, (Reiuhardt).

Body covered with minute stellate ossification ; dorsal fins short, with

strong spines; second dorsal behind ventrals; color nearly black; Green-

land Seas, southward in deep water ; occasionally taken off Gloucester and

off the Nova Scotia Banks. (Named for Otho Fabricius, a Danish natural-

ist, the first to study the fishes of Greenland.)

Spinax fdbricii, Reinhardt, Dansk. Vid. Selsk. Forh., 1828, 111, xiv, Greenland.

Centroscyllium fah-icii, Gunther, Cat., viii, 425, 1870.

Gentroseyllium fdbricii, Jordan & Gilbert, Synopsis, 16, 1883.

Family XIX. DALATIID^E.

(The Scymnoid Sharks.)

Sharks with no anal fin and with 2 dorsal fins, each without spine

;

fins all small
;
gill openings small, entirely in advance of pectorals ; mouth

but little arched ; a long, deep, straight, oblique groove on each side of

it ; spiracles present. Oviparous, the eggs without horny case (at least

in Somntosus). Vertebra? cyclospondylous. The absence of dorsal spine

chiefly distinguishes this family from the Sqtjalid.i:, of which these are

somewhat degenerate allies. Genera, 5; species, about 10, mostly of the

North Atlantic, some of them reaching a large size. (Spinacid.e, part,

Gunther, Cat., viii, 425-429.)

SOMNIOSIN.T.:

a. First dorsal much in advance of ventrals.

b. Upper teeth narrow, the lower quadrate, with a horizontal edge ending in a point

directed outward
; body very robust, the fins very small, the dorsals about equal

;

skin moderately rough. Somniosus, 41.

41. SOMNIOSUS, Le Sueur.

Somniosus, Le Sueur, Jour. Ac. Nat. Sci. Phila., 1818, t, 222. (brcvipinna=)iucroccphahts).

Leiodon, Wood, Proc. Bost. Soc. Nat. Hist., n, 174, 1847, (echinahim microcephalus).

Lrcmargus, Mult.i.r & HENLE, Pla.Lciostomen, 93, 1838, (borealLs^micmcephalu*).

I>h inoscymnus, Gill, Proc. Ac. Nat. Sci. Phila., 1864, '2.VA, (rostratus).

Body thick and clumsy; mouth transverse, little arched, with a deep,

straight groove running backward from its angle ; nostrils near the

extremity of the snout; jaws feeble; teeth in upper jaw small, narrow,

conical ; lower teeth numerous, in two or more series, the point so much
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turned aside that the inner margin forms a cutting edge, which is entire

:

spiracles moderate; no nictitating membrane; gill openings narrow:
fins all very small, the ventrals between the dorsal fins; skin uniformly
covered with minute tubercles. Tail short, much bent upward. Eo-o-8

large, soft, globular, without shell, dropped in the ooze on the sea bottom.
Species 2, of the Northern Seas. (Latin somniosits, sleepy.)

76. SOMNIOSITS MICROCEPHALUS, (Bloch).

(Sleeper Shark; Nurse.)

Body robust, rapidly tapering behind
;
greatest depth a little more than

^ the length; head somewhat less; mouth moderate, upper jaw with 5

rows of small sharp teeth, which are incurved and lancet-shaped: lower
jaw with 2 rows of broad, quadrangular teeth, divided in their centers

by a perpendicular ridge and directed outward, about 26 teeth on each
side; fins small, the first dorsal about as large as the ventrals and larger
than the second dorsal

; pectorals short, caudal short and blnntish. L.

about 25 feet. Arctic Seas south to Cape Cod, Oregon and France ; a
huge clumsy shark, not rare northward. An enemy to the whales, biting

out large masses of flesh from their bodies. (niKpbc, small ; Ke0a2.ii, head.)

(Eu.)
Squalus microcephalia, rtr.orn 1- Sphxkiper, Syst. Ichth., 135, 1801, Northern Seas.
Somniowis breripinnn, Le SuEUB, Jour. Ac. Nat. Sci. Phila., i, 122, IMS. Massachusetts.
Scymnus brevipirma, Storer, FiBb.es Ma—.. 235, 1867.

Bqudhu borealis, Scoresby, Ant. Kog., i, pi. 15, figs. :\ and 4, 1820, 538, Arctic.

Ltsmargua borealis, GOnther, Cat., vm, 426, 1870.

Squalus glacialis, Fabf.r, Fisohe Isl., 2:i, 1829, Iceland.

S'jHuliK norwegianus, Blainville, Faun. Franchise, Gl, 1828, Norway.
Leiodon echinatum, Wood, Proc. Bost. Soc. Nat. Hist., n, 174, 1847.

Family XX. ECHINORIIINIDJ:.

(The Bramble Sharks.)

Characters of the family included below in those oft lie single genus.

a. Fir-t dona] opposite ventrals, both fins very small. Teeth equal in the two iaws, very

oblique; skin with scattered round tubercles, like the thorns <!' brambles.

Kohinorhini -

42. ECHINORHINUS, Blainville.

Echinorkinm, Bi mwm.m. Bull. 8ci Philom., 1816, 121, (spinoms).

'•'>" 1/., Poissons Fossiles, til, 1-'.. L836, (sptnona).

Two very small dorsal tins without spine, the ftrsl opposite the yea
t rals; no anal fin

;
skin wit b Boal tered, large, round tubercles, surmounted

by prickles like those on ;i bramble, and, like them, Ie;i\ ing a Boar when
detached. Mouth oresoenl Bhaped; ;< labial fold around the angle of the
mouth and t he end of the snout. Teel h equal in both jaws, very oblique,
the ])oint being turned outward; several strong dentieulations on each
side of the principal point; n<> nictitating membrane; spiracles small;

gill openings of moderate width. A. single species ol the East atlautio,

straying to our coast. (£tfvoc, a hedgehog, or sea urchin; ,. shark.)
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77. ECHIN0RH1NUS SPINOSUS, (Gmelin).

Spiracles behind the eye, behind the vertical from the angle of the

mouth. Teeth "^E^,- Dorsal fins close together. Each tubercle with a

small spine in the center. Brownish violet, with or without dark spots.

(Giinther.) A large shark of the Atlantic coasts of Europe and Africa, in

rather deep water; a stray individual taken on Cape Cod. L. 10 feet.

(Eu.)
Squalus spinosus, Gmelin,* Syst. Nat., 1788, 1500, "the ocean."

Echinarhinus spinosus, Giinther, Cat., vm., 428, 1870.

EckinorMnus spinosus, Jordan & Gilbert, Synopsis, 14, 1883.

Sqptalu&brucus, Bonnaterre,* Tabl. Encyclop., Ichth., 11, 1788, "the ocean."

Echinorhinus obesus, Andrew Smith, Ills. Zoul. So. Africa; Fishes, plate i, 1845, Cape of Good
Hope.

Suborder TECTOSPONDYLI.
Characters of the group given above. (See page 53.)

Family XXI. SQUATINID.E.

(The Angel Sharks.)

Ray-like sharks. Body depressed and flat, the snout obtuse, the mouth
anterior; teeth conical, pointed, distant; pectoral fins very large, ex-

panded in the plane of the body, but not adherent to the side of the

head, being deeply notched at the base; ventral fins very large; dorsal

fins 2, small, subequal, on the tail behind the ventrals; no anal fin;

caudal small; gill openings wide, partly inferior, partly hidden by the

base of the pectoral ; spiracles wide, crescent-shaped, behind the eyes

;

nostrils on the front margin of the snout, with skinny flaps; males with

small prehensile appendages ; vertebrae tectospondylous. A single genus

among living forms, with but one species so far as known ; a small shark

of singular appearance, found in most warm seas. In appearauce, as in

structure, this family is strictly intermediate between the sharks and the

rays. Its nearest living allies are probably the Dalatiid.e. Two or more
related genera are found as fossils. (Rhinid.e, Giinther, Cat., vm, 430.)

43. SQUATINA, Dumenl.

(Angel Fishes.)

Squatina, Constant Dumkril, Zobl. Analyt., 102, 1806, (angelus -squatina).

Rhina, Rafinesque, Caratteri Alcuni Nnovi Generi, 14, 1810, (squatina).

Rhina, (Klein), Auguste Dttmeril, Elasmobranches, 464, 1870, (squatina).

Characters of the genus included above. (Squatina, the ancient name,
akin to the English words ''skate" and "squat.")

78. SQUATINA SQUATINA, (LinnauB).

(Monkfish; Angel Fish; Squato.)

Caudal fin triangular, the lower lobe the longer; dorsals short and high ;

skin rough, with small stiffprickles, largest along the middle line of the

back; eyes small. Ashy gray above, much blotched and speckled with olive,

white below. L. 2 to 3 feet. Warm seas ; common in the Mediterranean
;

rather scarce on our Atlantic coast from Capo Cod southward ; rather com-

mon on the coast of California, especially from San Francisco to Monterey.

*Wedo uot know which ofthesenameshas priority, but follow usage in retaining that ofGmelin.
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The East coast form has been named Squatina dumcrili, the Pacific form
Sqnatina califoniica, but all belong apparently to the same species. (Eu.)

Sqnalus squatina, Lixx.r.u.s, x. 1768, 23:}, Coasts of Europe.
Squatina leech, Cuvier, Regne Auim., Ed. 1, 131, 1817, after Linnaeus.

Squatina angelus, Dum£ril, Zool. Anal., 102, 1^06, after Linnaeus.

Bquatma (lum>'rili, Le Scecr, Jour. Ac. Nat. Sci. Phila., 1, 225, 1818, probably Florida.

S pialinn calift,mica, Ayrf.s, Proc. Gal. Ac. Sci., 1859, 29, San Francisco.

Jlhina squatina, Gcvtiier, Cat., vni, 430, 1870.

8quatma angelus, Jordan & Gilbert, Synopsis, 35, 1883.

Squatina angelus, Ctvier, Regne Animal, Ed. n, 369, 1829.

Squatina vulgaris, Risso, Ichth. Nice, 45, 1810, Nice.

Squatina fimbriata, Miller Sl IIexle, Plagiostomen, 101 and 192, 1838, Mediterranean Sea.

Squatina oculata, Bonaparte, Fauna. Ital., Peso., xxvin, 1840, Italy.

Sqiudinajaponica, Bleeker, Act. Soc. Sci., Iudo-Neerl, in, Japan.
Squatina leicis, Couch, Trans. Linn. Soc, xiv. 90, 1825, Cornwall.

Order G. BATOIDEI.
(The Rays.)

Gill openings inferior, slit-like, o in number; spiracles present; no
anal fin ; dorsal fins, if present, inserted on the tail : body typically disk-

like, broad and flat, the margin of the disk being formed by the expanded
pectorals; tail comparatively slender, the caudal fin small or wanting.
Vertebra? cyclospondylous. With the exception of the Ka.tid.i:. most or

all of the rays are ovoviviparous. (Suborder Batoidbi, Giinther, Cat.,

vni, 434-498.) (Same, a ray, eldog, likeness.)

a. Sarcl'ra (rdp^, flesh
; ovpd, tail). Tail comparatively thick, with 2 dorsals and a caudal fin;

do serrated caudal spine.

h. Snout Baw-like, much produced, flat, armed with strong teeth on each side, set at right

angles to its axis; body somewhat shark-like, the disk gradually passing into the tail.

I'i;i-i ID B, WII.
bh. Snout not saw-like.

r. Electric organs absent; skin not perfectly smooth.

rf. Species ovoviviparous, the young developed within the body of the parent.

Disk passing gradually into the long stunt tail; pectorals not extending

to the snout. Rhinobatid b, xxiii.

dd. Species oviparous; the eggs deposited in wheelbarrow-shaped leathery pgg.

; disk abruptly contracted at base of the tail; pectorals extending t<>

the snoot. Rajiojb, wiv.
" Electric organs present; a structure composed of honeycomb-like tubes between

pe< toral litis and head; skin perfectly Smooth. NaSCi i \iim, \ \\ .

aa. Mai rici a \ (na<jTi£, whip, ovpd, tail). Tail comparatively slender, the dorsal An single or

wanting; the back of the tail usually with a serrated -pine.

r. Pec toial tins uninterrupted, confluent around the snoul ; teeth small.

Dasi ltid/k, \ w i

r<: Pectoral Qns interrupted, one portion forming detached appendages en the i t

("cephalic litis").

/. Teeth rery large, flat, tessellated, few in number. >i >
i iob itidjk, xxth

ff. Teeth numerous, rerj small, flat or tubercular; site enormous; cephalli

conspicuous, resembling horni Mantii k, xxviii

The raya form a highly specialized group <>i' Selachians, of which the

typical forms present an appearance quite unlike thai of the av<

shark. The intergradations between tin 1 two groups are, however,

sxtremel] perfect) the families <>f Bquatinid^ and Pristiophorid^c,
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ray-like sharks, closely approaching the Pristid.e and Rhixobatid.e. As

above noticed, the Batoidei seem to be descended from the Cyclospondylous

sharks.

Suborder SARCURA.
(The Thick-tailed Rays.)

Family XXII. PFJSTIDiE.

(The Sawfishes.)

Body elongate, depressed; pectoral fins moderate, the front margin

qnite free, not extending to the head; snont produced into a very long,

thin, flat blade, which is armed with a series of strong, tooth-like pro-

cesses placed in sockets along each edge; teeth in jaws minute, obtuse;

gill openings moderate, inferior; spiracles wide, behind the eye ; nostrils

inferior; no tentacles; no nictitating membrane; dorsal fins large, with-

out spine, the first nearly opposite the ventrals. Caudal well developed,

bent upward; a fold along each side of tail. A single genus, with 5 or

more species, inhabiting warm seas on sandy shores, sometimes ascending

rivers. A family of sharks, Pristiophorid.e, similarly armed with a

"saw," occurs in the Pacific Ocean. (Pristid.e, (lunther, viii, 436-439.;

44. PRISTIS, Latham.

PristU, Latham, Trans. Linn. Soc, n, 276, 1794, (prislis).

Pristobaius, Bi.ainvii.le, Journ. Phys., 1816, 262, (antiquorum==prislis).

Myriosteon, Gray, Proc. Zool. Soc, 1864, (higginsi, based on a fragment of a rostral process).

Characters of the genus included above. (irpioTTjc, the ancient name,

meaning one who saws.)

a. Rostral teeth in 18 to 20 pairs; first dorsal chiefly before ventral:-; caudal with a small

lower lobe. perrottf.ti, 79.

aa. Rostral teeth in 24 to 32 pairs; first dorsal opposite ventrals; caudal without lower lobe.

PECTINATOS, 80.

79. PRISTIS PERROTTETI, Valenciennes.

First dorsal fin chiefly in advance of ventrals; second dorsal much
smaller than first: caudal with a small lower lobe; root of pectoral

before first gill opening, its outer angle a right angle. Saw with 18 to 20

pairs of teeth, well separated and not trenchant behind. (Giinther.)

Tropical seas, north to Mazatlan on the Pacific coast; also said to occur

in the West Indies; not so common as the next. It may be that our

Pacilic species is distinct from the true perrotteti, first obtained in Africa.

(Named for M. Perrottet, a French naturalist, who obtained the types.)

Pristk )> >>!/ ti, Valenciennes MS., Mi"i,li;u & Henle, Plagiostomen, 10S, 1838, Senegal River;

GCnthek, Cat., viii, 436, 1870.

SO. PRISTIS PECTINATUS, Latham.

(Common- Sawfish; Pez Sierra.)

First dorsal over ventrals: second dorsal scarcely smaller than first;

no lower caudal lobe. Saw with 24 to 32 pairs of teeth, the posterior

farther apart than the anterior. L. 10 to 20 feet. Tropical seas : north

to West Indies and Florida : abundant in the Gulf of Mexico; ascending

the lower Mississippi, (pectinatus, comb-toothed.)
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Pristis pectinatus, Latham, Trans. Linn. Soc, n, 2T8, 1794, "in the ocean."
Pristis granulosa, Bloch & Schneider, Syst. Ichthyol., 3o2, 1801, (after Parra), Havana.
Prist is pectinatus, GSnther, Cat., vm, 437, 1870.

Pristis pectinatus, Jordan & Gilbert, Synopsis, 875, 1883.

Pristis mississippiensis, Rafinesqtte, Ich. Ob., 80, 1820, lower Mississippi.

Pristis megalodon, Dumebil, Elasmobranches, 476, pi. 9, fig. 4, 1870, Cayenne.
Pristis acutitrostris, Dimkkil, /. c, 479, 1870, Martinique.

Pristis occa, DuME&IL, I. c. , 479, 1870, locality unknown.

Family XXIII. RHINOBATID.E.

(The Guitak Fishes.)

Shark-like rays. Trunk gradually passing into the long and strong

tail, which is provided with 2 "well-developed dorsal tins, a caudal tin

and a conspicuous dermal fold on each side ; disk not very broad, the

rayed portion of the pectoral fins not being continued to the snout ; no

conspicuous spines, the skin being nearly smooth ; no electric organs.

Genera about 5; species about 20; inhabiting warm seas, distinguished

from the Rajid/e chiefly by the fact that the eggs are hatched within

the body. The typical species are also much more elongated in form.

(RiiiNOHATiDK, Gunther, Cat., vm, 440-418.)

a. First dorsal much behind the ventrals; anterior nasal valves not confluent.

b. Disk Bubtriangular or rhombic; the snout more or less produced; skin covered with

fine shagreen, usually with somewhat larger spines on the hack of tail.

Rhinobatus, 46.

bb. Disk rhombic, the snout less produced; nasal valves dilated, extending on the space

between nostrils; body covered with irregular tubercles and prickles instead of

shagreen. Zaptski i

bbb. Disk broad, rounded in front; nasal valves broad; body covered with shagreen, with

stout spines on hack and tail; Labial fold well developed. Pi m bhinoidib, 47.

45. RHINOBATUS, Bloch & Schneider.

(Guitak Fishes.)

Rhinobatus, BL00H A Schneider, Syst. Ichth., 363, 1801, (rhinobatus).

Leiobatus, Hatinesqub, Caratteri, 10, 18li>, (panduratus).

Syrrhina, Mi'i.i.r.u >v Henle, Plagiostomen, 113, 1838, (columns panduratus).

Qlaucostegus, Bonaparte, Catologo Mctodico, 14, 1840, (rhinobatus).

I)0(1\ depressed, gradually passing into the tail. Cranial cartilage pro-

duced into a long rostral process, the space between the process ami the

pectoral flu being ailed by membrane; spiraoles wide, behind the eye;

nostrils oblique, wide; anterior valves not confluent; teeth obtuse, with

an indistinct transverse ridge. Dorsal fins withoul spine: both far be-

hind the central fins; caudal fin withoul lower lobe. Claspers Blender

and pointed. Species numerous in warm seas, varj ing considerably as t"

the form Of the snout; those with the snout shortened and the nasal

valves broader constituting the subgenus Leiobatu8
t
or Syrrhina. I

a shark;

RhINOBA us:

nut extending <>n the space between th< nostrils; disk ul ri

•lendoi and pointed.

'>. Spiracle with i \% > Fold

i Skiu above oYoryv tiers i lo slj frecklod with v\ i

together, narrow Ij separati d at be
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cc. Skin above plain olivaceous, or with obscure large whitish blotches.

d. Ridges of rostral cartilage separate throughout.

e. Disk above marked with faint, round slate-colored spots as large as eye;

snout _'., in length of >li>k. not very sharp at tip. glaucostigma, 82.

ee. Disk without traces of pale spots abovej Bnout rather longer, acute at

tip. LEUCORHYNCHUS, 83.

(/(/. Ridges of rostral cartilage confluent about % the length; snout rounded at

tip. PRODUCTUS, 84.

(hid. Ridges of rostral cartilage united more than % their length; snout pro-

dined, narrow.

/. Groove between rostral cartilages moderate; upper surface with some large,

faint whitish spots; shoulders with 2 patches of spines.

PERCF.LLEXS, 85.

ff. Groove between rostral cartilages very short and small. spinosus, 86.

bb. Spiracle with a single fold; snout blunt, rouuded. planiceps, 87.

81. RHINOBATUS LENTIGINOSIS, Garmau.

Snout long and narrow, its ridges close together throughout. Eyes

large, twice as large as spiracles. Interorbital space narrow, concave, as

wide as nostrils or the interspace between them. Distance between outer

angles of nostrils more than I the snout. Mouth straight, its width

not quite the interorbital space. Dorsal and preocular spines very small

;

five larger spines on tip of snout; supraocular and scapular spines obso-

lete. L. 2 feet. Grayish, densely freckled with small paler spots, uni-

form below. Width 3 in length; tail about 2; snout to the mouth 5:f.

Charleston southward, not rare on the Florida coast, (lentiginosus,

freckled.)

Rhinobatus lentiginosus, Garman, Bull. Mus. Comp. Zool., 1880, 168, Coast of Florida.

Rhinobatus lentiginosus, Jordan & Gilbert, Synopsis, 65, 1883.

82. RHINOBATUS GLAUCOSTIGMA, Jordan & Gilbert.

(Guitarro.)

Disk long and narrow, the snout produced but not acute at tip, its

length 2i in disk; interorbital width 3i in snout; spiracle large, with

2 folds; rostral ridges moderately separated, slowly convergent ante-

riorly, but not united; snout in female without fimbriate appendage;

vent somewhat nearer snout than base of caudal; dorsal tins similar ; skin

everywhere rough with fine shagreen; no spines on snout; superciliary

spines very small; 1 or 2 spines on shoulder; a series of low, bluntish

spines along the middle of back, becoming larger and farther apart

behind. Color light gray, with the usual translucent area on sides of

snout. Disk with numerous round, clear slate-colored spots as large as

eye, symmetrically arranged: a blackish blotch below snout. L. 2k feet.

Gulf of California, locally abundant; close to the next, but well distin-

guished by its color, which does not fade in spirits. (y/iavKvc, hoary blue;

arty/ia, spot.)

Rhinobatus glaucostigma, Jordan & Gilbert, Proc. U. S. Nat. Mue., 1883,210, Mazatlan. (Type,

Nos. 28205; 28206; 29547; 29602.)

83. RHINOBATUS LEUCOBHYNCHUS, Gttnther.

Disk rather long, the snout acute at tip; rostral ridges separate for

their whole length, converging toward tip of snout; eye moderate;
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interorbital width 3£in snout; spiracle with 2 folds. Body covered with
uniform shagreen; small spines on orbital ridges; a row of small spines

on back, a pair on each shoulder; dorsal fins similar. Light olivaceous

brown, unspotted, the usual pale areas on snout. Panama and vicinity,

not rare. (Aet>/c6c, white; (n)yx°Si snout.)

Rkmcbatiu leueorhynchus, GI'nther, Proc. Zool. Soc. Lond., 604, 186G, Panama.
Wtiiinbalus leueorhynchus, Carman, Proc. U.S. Nat. Mus., 1880, 517.

84. RHIXOBATTS PRODUCTUS, Ayres.

(Guitar Fish.
1

)

Snout rather long, rounded at the tip: rostral ridges armed with small

spines above and confluent about i their length; spiracle with 2 folds :

moderate, hooked spines along middle line of back; smaller spines on

shoulder and around eye; females with a small digitate flap, free behind,

above tip of snout. Color dull grayish, unspotted, a black blotch below

snout. San Francisco to San Diego, common southward, (jproductus,

produced.)

Bhmobatus jtroduetue, Ayres MS., Girard, Proc. Ac. Nat. Sci. Phila., 1S54, 196, Monterey.
Rkmobahuproduehu, Garmax, Proc. U. S. Nat. Mus., 1880, 517.

Rhmobatiu prothtchu, Jordan & Gilbert, Synopsi-, sT<;, !

85. RHIXOKATIS PERCELLENS, (Walbaum).

(Fiddler Fish; Puraque.)

Rostral cartilages very narrow, confluent more than I their length;

snout long and narrow, about 4\ times interorbital width: eve moderate
;

spiracles with 2 tubercles on hinder margin. Mouth nearly straight.

Skin covered above and below with shagreen ; a vertebral series of small

spines; a row of several near the middle of shoulder girdle on each side,

none on snout. Olivaceous, with a few round white spots on middle <>t

disk: snout with translucent spaces j adult sometimes unspotted. Wesl
Indies to southern Brazil, generally common southward, north to Jamaica
(Cockerell). (jierccllcns, smiting.)

"•
.
w u i: \i m, Ail <(l i Pieciura, 585, L792 (after Puraque of Marcgrare, 161 |.

BMncbattu tlectrtctu, Bloch ft Bchhbidib, Syrt. [chth., 35C, 1801, Brazil, baaed on Puraque <•!

m 1
1 cgrare.

Bhinobahu ttndulatwt, Otn as, Torpedo, 22, L831, Brazil.

Bhmobattu undulatu$, QChthkb, Cat., vm, Hi, L870.

Bhinobatua glaua BB8, /. c, 1831, Brazil.

Bkinobatut

m

arogravii, Hawu, Oeber Narcine, 34, 1834, Brazil.

8«. BHINOBATU8 BPDT06US, OUnther.

Snout much produced, t he rosl ral ridges \ ery narrow, largely continent ,

with ai very small, shoi t groove at base, their whole length armed \sith

spines; month nearly straight ; oompressed spines dilated at base along

median lii I' back, 00 shoulder, and a hove eve and spiracle. Color plain.

Mexico (probably the east coast). (Giinther.) («p»*otiw, spin]

Bkhtobatu • II s i ii i H, (
' ii

, 1 1 ii .

'

.i - 1870, Mexico ; not record otherautt
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87. RHIXOBATTS PLAN1CEPS, Garman.

Disk rhombic, about 1\ times as long as wide; head broad, flat ; rostral

cartilages moderate, dilated at tip, with the ridges close together anteri-

orly ; snout rounded; spiracle with a single fold. Back and tail with

compressed, hooked spines; 2 patches of spines on each shoulder and

a series above eye. Color brownish; young with some white spots on

back. Coast of Peru and Galapagos Islands. (Garman.) (j>lanus
f
flat;

-cejys, for caput, head.)

Bhinobatus planieeps, Garman, Bull. Mus. Comp. Zobl.,168, 1880, Peru; Galapagos.

46. ZAPTERYX, Jordan & Gilbert.

Zapteryx, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 53, (exasperata).

This genus is close to the section Leiobatus (Syrrhina) of Bhinobatus, from

which it differs mainly in having the upper parts covered with coarse, irreg-

ular stellated prickles, instead of a uniform shagreen. The snout is of

moderate length and the nasal valve broader, extending on the space

between the nostrils. Two species known. (£«-, an intensive particle;

xTtpvt;, fin, the vertical fins being larger than in Raja, and the ventrals

not emarginate.)

a. Di^k slightly longer than broad; no yellow spots above. kxasperatus, 88.

aa. Disk slightly broader than long; back with yellow spots above, surrounded with black.

xyster, 89.

88. ZAPTERYX EXASPERATES, (Jordan & Gilbert).

Disk rhombic, rather longer than broad. Snout prominent, but blunt ish

at tip, anterior margin of pectorals forming less than a right angle ; eyes

rather large ;
anterior nasal valve prolonged to the internal angle of the

nostrils ; rostral ridges parallel, separate their whole length. Tail stout,

depressed, with a narrow lateral fold. Upper surface entirely covered

with stout, close-set, stellated prickles of different sizes, largest on the

bases of the pectorals and smallest on the outer edges of the fins, those on

the tip of snout and anterior edge of the pectorals not enlarged; stout,

bluntish, slightly recurved spines present as follows: One at the upper

anterior angle of the eye and 2 behind it: 1 large one at the middle of

the shouldjers, in front of vs hich are 2 others : 2 series on the shoulders out-

side the median line, the inner of 2, the outer of 2 to 4; a series of about

a dozen on the median line of the back and tail : no lateral series on the

tail. Under side covered with shagreen, made of triangular depressible

asperities; region from the nostrils to the shoulder girdle smooth, except

the lower lip ; a few other small naked areas below. Upper lip developed.

Teeth §§. Color brown, mottled and barred with blackish; the markings

mostly in the form of transverse bands; fore part of head blackish; a

black blotch on hinder part of pectorals below. Tail rather shorter than

disk. First dorsal not far behind ventrals, nearer hind part of root of

ventrals than front of second dorsal. Snout J
,
the length of disk, twice

the interorbital space. San Diego Bay; locally abundant: only male

specimens known. L. 2i feet, (exasperatus, made rough.)
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Plcdyrhina exasperata, Jordan ft Gilbert, Proc. U. S. Nat. Mus., 1880, 32, San Diego. (Type,

No. 35050.)

Zapteryz exasperatus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 53.

Trygonorhina alveata, Garman, Bull. Mus. Comp. Zool.,1880, 169, San Diego.

Syrrhina exasperata, Garman, Proc. U. S. Nat. Mus., 1880, 521.

Rhinobatus exasperatus, Jordan & Gilbert, Synopsis, 63, 1883.

89. ZAPTERYX XYSTER, Jordan & Evermann, new species.

Disk somewhat broader than long, its length slightly greater than that

of tail. Coloration similar to that of Z. exasperatus, including the large

black blotch on posterior angle of pectoral below ; upper side of disk with

several round yellowish spots as large as pupil, each spot ocellated with

blackish ; a very distinct spot on each side of shoulder; a second on pec-

toral fin near posterior angle ; a third midway between latter and median

line of back ; several fainter spots on back anteriorly. Spines and

prickles above as in Z. exasperatus, but entire lower surface covered with

fine shagreen, this perhaps a sexual character. L. 22 inches. Two female

specimens (Museum Yale University), collected by Prof. Frank H. Bradley

at Panama in 1866. (tjvoryp, a scraper.)

Syrrhina exasperata, Jordan ft Gilbert, Proc. U. S. Nat. Mus., 1882, 621.

47. PLATYRHINOIDIS, Garman.

Platyrhinni'Us, Garman, Proc. U. S. Nat. Mus., 1880, 522, (triseriata).

Disk broad, flat, and rounded, the tail moderate, depressed ; dorsals

posterior; middle line of back and edges of pectorals and tail with stout

spines ; skin covered with fine shagreen as in Rhinobatus; labial fold \\ el]

developed; nasal valves not reaching the mouth, the posterior lobe rudi-

mentary. One species, with the general form of a ray and the color and

appearance of Rhinobatus, like which genus, it is viviparous. (Platy-

rhiiKi, or Discobatus, an Asiatic genus of liajidw, which species it resem-

bles in form; ehhg, like; Platyrhina from vcXari^, broad: />/»•, snout.)

90. PLATYRHINOIDIS TKISKRIATUS, (Jordan ft Gilbert).

Disk broad, ovate, broader than long; snout very bluntly rounded, not

projecting; the angle formed by the pectorals anteriorly very obtuse;

anterior outlineof the pectorals slightly convex, not undulated. Tail \ ery

stout, much longer than the disk, its edges with a broad fold, broader than

in '/.. exasperatus ; pectoral tins extending almost to the tip of the snout

;

rostral ridges wide apart, strongly converging forward) Inclosing a trian-

gular area. Eyes small, wide apart; tho broad spiraolee close behind

them. Caudal I'm well developed above and below; dorsals similar,

their posterior free margins very convex ; first dorsal Well backward,

its origin aearex root of caudal than rentrals. Mouth broad, it- width

Dearly eqnal to its distance from tip of snout , a deep orease passing around

it behind, in front of whioh the lower lip has :> folds of skin: upper

lip not developed, i fold of skin passing from the angle <>t' the month on

either side to the inner angle of the DOStrlls, thei lighl a.

inclosing a depressed, trapezoidal / \ shape I area, bounded belo* bj

the onrved outline of the upper jan : In th Folds of Bkin.

I.N. \. 6
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Teeth f§. Gill openings narrow. Skin everywhere, above and below,

covered with fine shagreen, the prickles coarser on the anterior outer

margin of the pectorals ( $ ), where are 2 or 3 rows of retrorse spines

;

4 strong spines on the tip of the snout, forming a rhombic figure ; 4 or

5 spines around each eye ; along series of very strong spines along the

median line of back and tail, and a series of similar ones on each side

of the tail ; a single strong spine on the outer edge of the shoulder girdle

and 2 between this and the median series. Breadth of disk A, more than

its length; tail usually 4 longer than disk; snout § of length of disk,

not i longer than width of interorbital area. Color light olive brown,

without distinct markings. L. 2 feet. Coast of California from Point

Concepcion southward ; abundant, (triaeriatus, 3-rowed, irom the spines

on the tail.)

Platyrhina triseriata, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 36, Santa Barbara

California. (Type, No. 2G893.)

Rhuiobatustriserialus,JoRi>Ay; & Gilbert, Synopsis, 64, 1883.

Platyrhinoidkiriseriatus, Garman, Proc. U. S. Nat. Mus., 1880, 522.

Family XXIV. RAJID^E.

(The Skates.)

Disk broad, rhombic, the skin more or less roughened with spines or

prickles; tail stout, rather long, with a longitudinal fold on each side;

usually 2 dorsal fins and sometimes a caudal fin present, all on the tail

;

pectoral fins extending to the snout ; ventrals large ; no serrated spine

on the tail ; no electric organs. Oviparous, the eggs being laid in large

leathery egg cases, 4-angled, with 2 long tubular "horns" at each end.

Genera 4 or more; species 40, most of them belonging to the genus Raja.

Found in all cool seas, some of them in deep water. (Rajid.e, Giinther,

vin, 455-471.)

a. Caudal fin rudimentary or absent; pectorals not confluent around the 6nout; ventrals

deeply notched. Raja, 48.

48. RAJA, (Artedi) Linnams.

Raja (Artedi) Linn.eus, Syst. Nat., Ed. x, 1758, 231, (batis).

Dipturus, Rafinesqle, Caratteri, 16, 1810, (bati*).

Plalopterus, Rafinesque, Analyse de la Nature, 93, 1815, {batis).

Dasybatvs, Blainville, Journ. Phys., 1816, 260 (communis).

Prtijitirygia, Otto, Nova acta Acad. Cws. Leop. Carol. Nat. Curios., 1824, 111, (hypostictn ; mon-

strous example, with fins not adnate to head).

Lseviraja, Bonaparte, Fauna Italica, xxv, 130, 1839, (oxyrhynchns).

Uraptera, Mcllf.r & HENLE, Plagiostomen, 155, 1838, (agassizi)
;
(specks without caudal fin.)

Balis, Bonaparte, Cat. Metod., 12, 1846, radula, no description.

Malacorhinus, Carman, Bull. Mus. Comp. Zool., xi, 236, 1-881', QphUonia)
;
(species with imperfect

rostral cartilage; probably recognizable asa valid genus, when the Bpeciee are better known.)

h'<iiii, various authors, change of spelling.

This genus, as here understood, comprises all those Bajidce which have

the pectoral fins not continued around the snout, the ventrals deeply

notched, and the Caudal fin little developed or wanting. The tail is very

distinct from the disk, and is provided with 2 rayed dorsal fins. The skin

of the body is usually more or less spinous : the dentition differs in the
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two sexes, and the male is usually provided with a differentiated patch of

spines on each pectoral. Species numerous, mostly of the Northern seas.

They are, on the whole, not very well known, and an analytical table

which would show their natural affinities can not be made out in the

present condition of our knowledge. There is considerable variety within

the genus, but the natural subgenera are yet to be defined. Thus far all

attempts at natural subdivision have resulted in failure. We are, there-

fore, forced to make a primary division on the unnatural character of the

geographical distribution of the species. The synonymy of some species is

still uncertain. The best account of the eastern species is that given by

Mr. Garraan in Proc. Bost. Soc. Nat. Hist., 1874, 170, et seq. Of this wo

have made large use in the following analysis, (raja, or rata, a ray, or

skate.)

I. Atlantic species.

a. Middle line of back and tail behind shoulders unarmed in the adult, with a row of spines

in the young; outline of disk before spiracles obtuse, without acute angle at tip of

snout; species with round dark spots.

b, Teeth in about 50 series in each jaw ; size small. ebinacea, 91.

bb. Teeth in about 90 series in each jaw; size large; usually a pectoral ocellus.

i l. \ : \, 92.

aa. Middle line of back with a row of spines at all ages.

c. Tip of snout rounded, very blunt, without marked angle. Skin very rough; color varie-

gated, kvll.i:, 93.

cc. Tip of snout with a more or less marked angle.

d. Angle at tip of snout short, obtuse; teeth in :50 to 50 Beries.

e. Body and tail armed with large bucklers, each with a radiated or stellate base.

kamata, 94.

ve. Body and tail armed with small, dose-set, stellate Bpines; color dark brown

with irregular markings. PLUTONIA, 96.

eee. Body and tail smooth or with small asperities. Larger spines mi orbital re-

gion, back and tail; brownish, with lighter and darker e

/. Disk a little longer than broad. acki.kvi, 96.

//. Di6k a little broader than long. oi.nata, 97.

dtl. Anglo at tip of snout acute, moderate] \ long.

g. Bpines on skin above scarcely stellate; teeth in 50 rows; color brown with

darker markings. i .iami

<jij. Bpines on skin above small, their base stellate; teeth in about 40 rows; color

irn.w a, sometimes with l or 2 paler spots above.

iiili. Angle at tip of snoul much produced, blunt at tip; teeth In 30 rows.

//. Bkin nearly smooth, its spines few and Bmall; color brownish, with paler spots

i kvw, LOO

I I. Pa. lie species; median line of tail always with stronger spines.

i. Snoul acute or acuminate, more or less projei ting beyond the » i

i

~k
, the rostral

cartilage well developed.

j. Snout very long acuminate; usually no spines on median lineol back In

front of rentrals; Intel orbits i spai e littl

/.. Snoul tapering to apolnt; skin almost everywhere prl<

nearly plain bro^i n. aitiNA, 101

/./.-. Snniit long, but bluntish at the tip; skin minutelj

smoother than In pi

bron o, w itli large rounded « hltes]

;_/'. Sn. .ut of i lerate length, rather sharp, bu( shori

usually \\ itli 2 i anil o sill .
int' i"

i bital

on body rather small.
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I. Eye with few or no spines below it; disk -J broader than long.

inornata, 103.

II. Eye with 4 rows of spines below it; disk % broader than long.

EQUATOIUALIS, 104.

ii. Snout bluntish, its tip little if any projecting; most of upper surface rough

with prickles; lower surface nearly or quite smooth; nasal cartilage weak.

m. Color olive brown; the spots, if any, pale; interorbital width Z)<2 in snout.

PARMIFERA, 105.

van. Color dark brown or blackish; whole upper surface rough with stellate

prickles.

n. Shoulder girdle with spines.

o. Orbital rim with a row of stout prickles; brown, much variegated

with black spots and bars, some of the spots ocellate.

STELLULATA, 106.

oo. Orbital rim without spines; prickles fine; size, very large.

ALEUTICA, 107.

tm. Shoulder girdle without spines; color dusky, nearly plain.

TRACHURA, 108.

Hi, Snout soft, bluntish; disk above and below, with close-set, velvety prickles.

A1JYSSIC0LA, 109.

91. RAJA ERINACEA, Mitchill.

(Common Skate; Little Skate; Tobacco Box.)

Form rhomboid, with all the angles rounded; spines largest on the

anterior extensions of the pectorals, where they are close set, strong,

laterally compressed, and hooked backward; smaller ones are scattered

over the head above the spiracles, above and in front of the eyes, and on

the back, the median line ofwhich is comparatively smooth, without larger

median series, except in the young; a triangular patch on the shoulder

girdle; inner posterior angles of the pectorals nearly smooth; in the males

near the exterior angles of the pectorals are 2 rows of large erectile

hooks, pointing backward. Females with groups of small scales on each

side of the vent; teeth small, the middle ones sharp in the males; all

blunt in the females; jaws much curved; each side of tail with a dermal

fold; caudal tins rough, not separate to the base. Color light brown, with

small round spots of dark brown ; no pectoral ocelli; females larger than

the males. L. 1 to 2 feet. The smallest and commonest of our skates;

abundant on our coast, from Virginia northward to Maine, (evinaceus,

like a hedgehog.)

Raia erinacea, Mitchill, Am. Jour. Sci. Arts, xi, 290, 1825, New York; Carman, /.<., 176;

Jordan & Gilbert, Synopsis, 41, 1883.

Raia ctjlanleria,G\JXTiiEK, Cat., viil, 4G2, 1870, not of Lacepede.

92. RAJA OCELLATA, Mitchill.

(Big Skate.)

General form and appearance of the preceding but much larger; the

arrangement of spines similar, except that additional rows of spines are

present down the back and along the sides of the tail; caudal fin not

separate, rough with small spines; jaws curved. Color light brown, with

rounded dark spots; a translucent space on each side of the snout; near

the posterior angle of the pectoral there is usually (but not always) a

large white ocellus, with a dark spot in the center and a darker border:
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2 smaller similar spots often present. (Garman.) Coast of Xew York,
Massachusetts, and northward. Size very much larger than in R. erinacea

reaching a length of nearly 3 feet. The egg cases are more than twice
as large as those of the smaller species, (ocellatus, with eye-like spots.)

Rata ocellala, Mitchilt,, Trans. Lit. Phil. Soc, r, 477, 1815, New York; Garman, i. e. 177;

Jordan & Gilbert, Synopsis, 40, 1883.

93. RAJA FYLL.E, Liitken.

Disk rather broader than long, broadly rounded anteriorly ; the tip of

the snout very blunt and scarcely projecting; a row of strong backward-
hooked spines along median line of back and tail; 2 similar spines on
each shoulder and 4 or 5 over each eye; skin very rough with close

set spinules, which are coarser than in most species; sides of tail very

rough; tail longer than rest of body. Brown, witn numerous rounded
blackish blotches on disk, tail, and fins. Davis Straits, Greenland, in

80 fathoms. Known from a young example about 8 inches long. (Liitken.

)

(P^ylla, name of the Danish cruiser by which the type was taken.)

Raja fijUie, Lvtkex, Vid. Medd. Naturh. Foren. Kjobeuh., 1887, 1, pi. 1, Davis Straits.

94. RAJA RADIATA, Donovan.

Besides the spines on the pectorals, head, back, and tail common to

most species, this species is marked by the presence of large spinous

plates or bucklers: these are large, strong spines, with broad, stellate

or shield-like bases arranged as follows: 1 or 2 in front of each eye;

1 on each side between the eye and the spiracle; a pair on the shoulder,

the smaller in front; and 14 or more forming a dorsal row, begrinnine

just back of the head and extending to the caudal; an irregular row
of spines on each side of the tail, separated from the membrane by a band
of shagreen; males with 2 or more rows of claw-like spines on the

pectorals. Teeth with a long, sharp point rising from the middle and
hooking backward in the male, bluntish in the female: females larger

than the males and more spinous, (Garman.) Size medium. L. 1* to _

feet. North Atlantic; found both in America and Europe, not common
on our coast, (radtatU8

t
radiated.) (Eu.)

L'ul.t rttdiata, DONOVAN, Hist. lnit. Fifth., v, pi. 1 14, 1820, Great Britain; Ci'mihk, Cat.,

vui, 480, L870; Gasman, 7. &, 177; Jordan a Gilbkbt, Synopsis, it, l-

Rata a Dl Kay, V V. fauna: Pishes, 368, 1842, State n Island.

;»'.. KA.J A PLUTONIA, Gannaii.

Disk broadei than long, snbqnadrangnlar, rounded in front: snout

btj hliint angle; rostral cartilage short, imperfect; tail ' longei than

disk : width of month 1 its distance from snout ; teeth in 82 series, Ryes

large, their Length more than Lnterorbital width. Back and tail oovered

with small, olOBC-Set, Stellate spines, the points slender, OOmpreSSed,

directed backward, close seties of large spine's alODg median line of

bach and tail : a Supraorbital rOH and a single spine on each side of baok

<>f head; aitout 5 on each side of shonldei girdle, io front of whiohare

Lor 2 more; 2 sorioa on ea<di side of tail ; smooth below. Color brown
(
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the adults purplish, with irregular transverse series of ill-defined,

often confluent brown spots, besides some white spots; tail with white

and dark bands; dorsals dark, lower surface white. Deep water off

South Carolina. (Garman.) (plutonius, dusky; from Pluto.)

Raja plutonia, Garman, Bull. Mus. Comp. Zool., xi, 236, 1881, off South Carolina; Jordan &

Gilbert, Synopsis, 878, 1883.

96. RAJA ACKLEYI, Garman.

Disk, including the ventrals, rhombic, longer than wide; anterior mar-

gins sinuous, posterior outline convex; tail moderate, depressed, with a

narrow cutaneous fold on each side; angle formed by snout less than

right. Rostral cartilage rather slender. Mouth moderate, much curved,

width 1| in distance from end of snout. Teeth small, cusps sharp, in 42

rows on the upper jaw (male adult). Eyes moderate; interorbital space

narrow, deeply concave, its width 3 times in the distance from the

end of the snout to the eye. Spiracles smaller than the eye. Ventrals

medium. Dorsals small, separated by a space with tubercles; a vertebral

series of small tubercles on back and tail; 2 lateral series on each side

of tail; a series on each orbital ridge; a group of several above the end

of the rostral cartilage ; a group on each pectoral opposite eye and spiracle

;

a group of retractile spines opposite the shoulder near the outer angle of

the pectoral; the disk otherwise smooth above; lower side of snout with

fine, sharp scales or shagreen. Differing from R. eglanteria, which it resem-

bles in shape, in a somewhat shorter snout and in coloration. Disk,

including ventrals, 9.5 inches; width 9; tail from vent 9.6; total length

16.25 inches. Light yellowish brown, sprinkled with small spots of brown
intermixed with others of white; on base of each pectoral a little behind

the shoulder girdle, a transversely oblong spot of brown, i inch in

diameter, surrounded by a ring of small spots forming a sort of rosette.

Yucatan Banks, in deep water. (Garman.) (Named for Lieut. Seth N.

Ackley, of the " Blake.")

lidja arkleiji, Garman, Bull. Mus. Comp. Zool., xi, 235, 1881, Yucatan Banks.

97. RAJA ORXATA, Garman.

Disk little broader than long, the anterior margins convex ; tip of snout

obtuse; snout not produced; width of mouth f its distance from tip of

snout ; teeth in 44 series ; entire upper surface rough with small asperities

;

a median series of spines on back and tail, a lateral series on each side of

this on back and 2 on tail, a series on each orbital ridge; a single spine

on forehead between eyes, several above tip of snout ; a group on hinder

angle of pectoral and on its front; lower surface smooth. Tail a little

longer than disk. Light brownish, freckled with paler, marked with a few

groups of small darker spots; several spots on the tail; one at base of each

dorsal. Deep water off South Carolina and Florida. Perhaps a variety

of the preceding. (Garman.) (oniatus, adorned.)

Raja ornata, Garman, Bull. Mus. Comp. Zool., xi, 235, 1881; off South Carolina, and Alliga-

tor Key, Florida; Jordan & Gilbert, Synopsis, 877, 1883.
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98. RAJA EGLANTERIA, Bosc.

Prickles comparatively small and very sharp, most numerous on the an-

terior portion of the pectoral, over the head, on the snout, on the middle

of the back, and on the tail between the rows of larger ones; enlarged

spines present around the eyes and spiracles, on the middle of the snout,

in a median row along the back, and in 2 rows along each side of the

tail ; these spines very sharp ; larger and smaller ones alternating in the

rows ; a large spine in the middle of each shoulder ; a spine between the

caudal fins. Color brown, with bands, bars, lines, blotches, and spots of

darker color in the middle of the pectoral ; a translucent space on each

side of snout. (Garman.) L. about 2 feet. Cape Cod southward to

Florida; not very common, (eglantina, the briar rose.)

Raia eglanteria (Bosc), Lac£p£de, Hist. Nat. des Poiss., u, 103, 1800, Charleston, South Caro-

lina ; Garman, I. c, 179, 1881 ; Jordan & Gilbert, Synopsis, 41, 1883.

Iiaia diaphana, Mitchili., Trans. Lit. Phil. Soc. I, 1815, 478, New York.

Raia desmarestia, Le Sueur, Jour. Ac. Nat. Sci. Phila., iv, 100, 1824, Florida.

Raia chantenay, Le Sueur, I. c, 106, 1824, Delaware Bay.

99. RAJA SENTA, Garman.

Form of B. eglanteria. Snout projecting, its tip acute and flexible; inter-

orbital space concave, 3f in snout; mouth little curved, I preoral part

of snout; eyes and spiracles small; teeth in 36 to 40 rows. Tail slender,

tapering. Entire upper surface covered with very small, close-set spines,

each slender, acute, strongly hooked backward over a broad stellate base;

vertebral line with a series of large spines with smaller interspersed ; 2 or

3 large, hooked spines before each eye ; a few moderate spines on snout and
back of head. Olivaceous, clouded with darker, a whitish spot sometimes

on middle of back, and a pale bar on back of tail. (Garman.) Banks of

Newfoundland to Cape Cod, in deep water, (sentis, briar.)

Baja aento, Garman, Proc. U. S. Nat. Mus., 1885, 43, Cape Cod Bay; Le Have Bank. (Type

No. 21004 and 24309.)

100. RAJA L.ETIS,* (Mitchill).

(Barndoor Skate.)

Angles of the disk more acute than in any of the others; muzzle much
produced, somewhat shovel-shaped at tip. Spines of the body very fow

and .small; some present above the eyes and spiracles, on the snout, along

the anterior border of the pectorals, and on tho back; those on the hack

very small; a median dorsal row of larger hooked spines extending along

Ihe median line of the posterior portion of tho back and tho tail; usually

2 lateral rows on tho tail. Female rougher, as usual among ra

Color varialilr, brownish, with paler spots, which are usually ringed with

darkor. The largest of our Atlantic species, reaching a Length of I feet.

Now England to Florida; not uncommon northward, (Zawfe, Binooth.)

kRtya gratwlaia, Gill, Allied to /.'. toil. Backaadveniri oovertdwith mi nut

granule itions. Teeth in aboul 30 rows; deepen Blender and scarcely expanded
color, tin' rentrala with reticulate markini - (Gill.) Bankaoi N< vrfoundland; a doubtful »pe< i< s,

Imperfect!] deicribed, apparent!] uot different from /.' Ueva. (grown/oftti, granular
|
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Rajalsevis, Mitchill, Amer. Monthly Mag., n, 327, 1817, New York.

Rajalsevis, Storer, Hist. Fish. Mass., 1867, 242; Garman, I. c, 180, 1881; Jordan & Gilbert,

Synopsis, 41, 1883.

Rata granulata, Gill MS., Goode &Bean, Bull. Essex. Inst., xi, 1879, 28, Le Have Bank.

101. RAJA RHINA, Jordan & Gilbert.

Disk broad, tho outer pectoral angle sharp, farther forward than in R.

binoculata. Anterior outline of pectoral somewhat undulated and exceed-

ingly concave, so that the snout is very long, acuminate, and tapering to

the extreme point ; interorbital space quite narrow, little concave. Supra-

ocular ridges slightly elevated ; eyes large, much longer than spiracles.

Spines on body comparatively strong; 5 to 7 above the eyes; 2 or 3 near

the middle of the back ; none on the median line of the back until oppo-

site the posterior end of ventrals, where a series of rather sharp spines

begins
;
prickles on body above rather large, sharp, strongly stellate,

those on the snout largest and most stellate; skin above everwhere

prickly in the female ; the prickles small and sparse on the base and edges

of the pectorals and on ventrals; larger on the median region of the disk.

Male with bases of fins smooth, and the prickles generally fewer and

smaller; anterior edge of pectoral with spines; under side of disk almost

everywhere prickly in the females, smooth posteriorly in the males.

Mouth somewhat arched. Teeth |§. Color light brown, nearly plain,

with a dark ring at base of pectorals, which grows obscure with age.

Disk '!
l
o broader than long, its breadth twice the length of the tail.

Snout nearly £ the length of the disk, 3| times the interorbital width. L.

2\ feet. Monterey to Alaska ; not rare, especially northward, {piv, snout

;

pivijf rasp.)

Rajarhina, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 251, Monterey ; San Francisco.

Raia rhina, Jordan & Gilbert, Synopsis, 45, 1883.

102. RAJA BINOCULATA, Girard.

(Big Skate of California.)

Disk broad, its widest part behind the middle. Snout long, regularly

long acuminate, but not very sharp at tip; the anterior outline of the pec-

toral not much undulated, and little concave; interorbital space very

broad, almost flat, slightly depressed in the middle ; supraocular ridge

scarcely elevated; eyes small, shorter than the spiracles. Spines on body

small and few ; 2 or 3 small spines around the eye ; 1 or 2 near the center

of the back; otherwise none on median line of back in front of base of

ventrals, where a series of spines begins, feeble anteriorly, but growing

larger backward; females (as in other species) with lateral series

of spines on the tail; upper surface mostly covered with minute prickles

which are largest on the median line of the back, on the tail, and the front

of the pectorals. Disk smooth below, except anteriorly. Teeth about |f

;

the jaws rather strongly arched. Disk i, broader than long, its width

twice the length of the tail ; snout 3£ in length of disk, 2f in interor-

bital width. Color brown, with a dark ocellate ring at base of pectorals;

upper surface everywhere with round pale spots. The largest of our
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skates, reaching a length of over 6 feet ; the egg case nearly a foot long.

Pacific coast from Monterey to Sitka, abundant, (bis, two; oculatus,

eyed, from the pectoral ocelli.)

Jioja binoculata, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 196, San Francisco; Jordan: & Gn.-

BBBT, Synopsis, 878, 1883.

Uraptera binoculata, Girard, Pac. R. E. Survey, 373, 1858.

Raia cooperi, Girard, Pac. R. R. Survey, 372, 1858, Shoalwater Bay, Washington.
Raia cooperi, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 135.

103. RAJA INORNATA, Jordan ft Gilbert.

(Common Skate of California.)

Disk broad, its widest part well forward ; outer angle of pectoral blunt

;

posterior edge convex ; anterior margin ofpectoral undulated, not strongly

concave ; snout rather pointed and projecting at tip, but not very long,

its acumination being confined to its anterior half. Interocular space

narrow, deeply and uniformly concave; eyes large, longer than spiracles;

supraocular ridge prominent. Spines on body rather stronger than in

related species; 4 or 5 over the eye; 5 or 6 (rarely fewer) along the

median line in front of the middle of the back; a series of very small

spines along the middle of the back, changing opposite the middle of the

ventrals into a series of rather strong, hooked spines ; tail with a strong

lateral series in females only, as usual in the genus; prickles on the body

small and few; a small baud of sparse prickles near the median line of

back on each side of the median series of spines; snout and interorbital

space prickly : no prickles on the shoulders or on the fins, except the an-

terior edge of the pectorals; smooth below, except on the snout and front

of pectorals; armature variable, smoothest specimens in deeper water.

Teeth £g. Jaws somewhat curved. Color light brown, slightly mottled;

a blackish ring at base of pectorals, which becomes faint in the adult: a

small dusky spot at base of ventrals and on posterior edge of pectorals.

Disk -r^ broader than long, its breadth twice the length of the tail.

Snout J the length of the disk, 3 times the interorbital width. L. 2 feet.

Coast of California ; very abundant from San Diego to Cape Mendocino.

(%nomatU9j unadorned.)

• inornata, Jordan a Gilbert, Proc. T". S. Nat. Mus., 1880, 457, and 1881, 74, San Francisco.

Rata ktomata, Jordan a Gilbert, Synopsis, 878, 1883.

Baiajordani,* Barman, Proc. U. 8. Nat. Mus., 1885,43, San Francisco. (Type, 16704.)

Baia tmomata fnermu, Jordan & Gilbkrt, Proc U.S. Nat. Rffus., 1881, 71, Santa Barbara.

(Type, Ho. 2691

* li'i ia I IAnnan. Disk broader than long, the snout a little sharper than a right angle, the
tip pointed ; width of disk I

l

(, times length "i tail from ventrals ; tail slender, tapering n
inly to a point. Dorsals separated bye large spine. Interocular space broad, deeplj concave, ^

in -in >u t . Bye moderate, ss piracle, Bfoutb wide, carved forward; I
'

... in preoral

pad of snout; teeth In 88 rows. Head above, Including rostral cartilages and skin between
them, rough with small spines; a row of larger spines along orbital ridges and median line >>i

back and tail; type
| f) without lateral spines on tail ; 2 large spim de Jn front of

and near dorsals; a group ot large spines on front of each pectoral; most of the « 1 1

—

k smooth.
Olaspen long, slender, pointed, their form unlike that of /.' trinacea. Dark ollvaceoi

rounded pal< spot with a darker center on each shoulder; dark mottlings on lower side, I

feel [German ,) Ban Francisco, apparently nut dint Lnot from R. inornata. (Named for David
Starr Jordan.)
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104. RAJA EQUATORIALIS, Jordan & Bollman.

Disk to posterior base of pectorals \ broader than long, the breadth

exceeding the length by a distance equal to snout and eye ; the breadth

somewhat longer than length of tail (measured from vent) ; ante-

rior margin concave in front of eyes. Snout produced at a rather

acute angle, its tip rounded, its length from eye 3;| in length of disk.

Interorbital space rather strongly concave, its width 2? in snout. Eye
not much larger than spiracles, 3 in snout. Width of mouth \\ in

prenasal part of head ; nasal flaps at angle of mouth deeply fringed.

Pectorals reaching middle of ventrals, which are as long as from tip of

snout to posterior border of spiracle. Claspers in typical example ljf in

disk. Dorsals small, their length 2 in snout. Caudal small, not longer

than eye. Snout above with 2 rows of spines, besides smaller asperi-

ties ; a row of about 12 before and above eye and spiracle ; a row of

strong spines along line of back from posterior border of spiracle to sec-

ond dorsal, these alternately large and small on the tail ; a row of similar

spines on each side of tail commencing just behind posterior base 01

ventrals and extending to caudal ; a single spine on the shoulder on

each side; 4 or 5 irregular rows near the anterior margin of the disk

opposite the eyes ; the length of this patch not as long as snout. Pec-

torals with the usual strong retrorse spines characteristic of the males of

this genus. Small prickles present along the outer anterior margin of

pectorals, interorbital area, on top of snout, and along its margin for a

distance equal to f of snout, and beneath from tip to opposite posterior

teeth, the anterior prickles strongest; a small patch in front of eyes.

Teeth \\.

Color light brown, spotted with paler ; the back with obscure reticu-

lations of the ground color, forming honeycomb-like markings, surround-

ing paler ; an obscure roundish dusky blotch at middle of base of pectorals,

and a darker one near their posterior base ; edges of ventrals, pectorals,

and snout pale ; dark markings on interorbital area and below eye ; no
markings below.

Related to Raja inornata, Jordan & Gilbert, from which it is at once

distinguished by having 4 rows of spines below eyes, a series of stout

spines on each side of tail in the male, and no prickles on back except the

median series and the spine on each shoulder. The size is much smaller,

it being one of the smallest of the rays, known from a single male speci-

men 14 inches in length ; dredged at a depth of 33 fathoms, at station 2797,

off the west coast of Colombia, between Panama and the Galapagos
Islands, 8° 06' 30" N., 78° 51' W. (equatorialis , of the equator.)

Raja equatorialis, Jordan «& Bollman, Proc. U. S. Nat. Mus., 18S9, 160, off Colombia. (Type,

No. 41132.)

105. RAJA PARMIFERA, Bean.

Disk considerably broader than long; tip of snout slightly projecting;

interorbital width 3£ in distance from snout to eye ; tail as long as from
its root to eye. Teeth in 27 rows. Snout, supraoccipital region and whole
margin of pectorals and ventrals covered with small prickles, as also an
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area on tail ; back and tail with a median row of 22 to 29 large spines

;

tail with a marginal row of large spines ( 9 ) ; rest of disk mostly smooth
;

lower side mostly smooth except below snout. Olive brown, with

numerous paler blotches, 2 larger than the others. L. 3 feet. Coast of

Alaska, common. (Bean.) (parma, shield; fero, I bear.)

Raiuparmifera, Bean, Proc. U.S.Nat. Mus., 1881, 157, Iliuliuk, Unalaska
;
(Type, No. 27fiol).

Jordan & Gilbert, Synopsis, 878, 1883.

106. RAJA STELLULATA, Jordan & Gilbert.

Disk much broader than long, anteriorly broadly arched ; the snout

very obtuse, but its tip slightly exserted and acutish : anterior margin of

pectorals somewhat undulated and convex
;
posterior margin very con-

vex. A row of small stoutish spines above eye ; about 6 spines on the

scapular region, and a median row of strong spines on the tail ; entire

upper surface rough with strong stellate prickles; these largest on

head, middle of back, and on tail; underside smooth, except anteriorly.

Teeth ff. Nasal cartilage very weak. Color brown, everywhere strongly

variegated with light and dark colors; a black spot at base of each pec-

toral, surrounded by a pale ring, and this by a black ring; numerous

black spots of various sizes, some of them ocellated, scattered over the

body ; head with black crossbars. Disk } broader than long ; the length

of tail more than £ the width of disk; the snout -H in length of disk,

and 2\ times the interorbitai width ; the snout is as long as in inornate,

but much wider, appearing blunt and short. L. 2\ feet. Coast of Cali-

fornia and northward, Santa Barbara to Unalaska: locally abundant

about Monterey, (stellula, a small star, from the form of prickles.)

Bqja OtUulata, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 133, Monterey ; Jordan A Git-

kert, Synopsis, 45, 1883.

107. RAJA ALEUTICA, Gilbert ft Thoburn.

Closely related to 7?. stellulata, differing in the much finer stellate

prickles, which uniformly cover the entire upper wide of disk, the con-

tinuous series of median spines, the narrower disk, and longer, sharper

snout. The latter forms a right angle, its length more than £ length of

disk. Interorbitai space deeply concave, the rostral cartilage a slender

rod, with semitransparent spaces on either side. Anterior margins of disk

gently convex near snout, concave near pectoral angle. Length of tail

equaling distance from snout to vent. Teeth $f. No spines or enlarged

prickles on orbital rim. Two large spines on shoulder. A broad band of

enlarged prickles on each side of tail.

The single specimen is a young ma if. .'!:! inches long, taken south of I'" a

laska Island, Aleutian group, at a depth of SI fathoms. The species

evidently reaches a larger si/e than either etellulata or parm\fera t
as the

OlaSperS failed to reach ventral margin, and the pectoral luniks were un-

de\ eloped in the type.

fjurtea, QlLBBBI & Tiroiti it\, Bull. 0.8. Fish Com., 1894; Sannak [aland, Aleut

108. it v.l v TBACHUBA, Gilbart.

Allied to Raja isnirariii/s, a deep water species , bu1 the disk broader, the

snout much blunter, the angle much greater than a righl angle. Upper
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surface sparsely and evenly covered with small sharp prickles with stellate

base, crowded between eyes, in a broad band along front of disk, behind

shoulders and especially on sides of tail : no spines on orbital rim or shoul-

ders ; a small spine on middle of back between shoulders ; 23 spines along

median line of tail. Anterior outline strongly undulated, convex near

tip of snout, which slightly projects. Length of disk \\ in its width ;

interorbital space concave, 1^ times eye, which is 3| in snout. Distance

from front of eye to edge of disk, 1| in snout. Tail longer than body by

\ snout; dorsals small, equal, prickly. Color plum color, darker at

margin ; brownish below, becoming dark on fins. L. 18 inches. One speci-

men known from Santa Barbara Channel, in 822 fathoms. (Gilbert.)

{rpaxi'C rough ; ovpu tail.)

Beda tradtura, Gilbert, Proc. U. S. Nat. Mus., 1891, 539, Santa Barbara.

109. RAJA ABYSSICOLA, Gilbert & Thoburn.

Three strong spines on middle of back and a series down median line of

tail. No other spines present. A band of enlarged prickles on each side

of tail. Both upper and lower surface hispid with close-set, slender

bristles: the margins of disk, the ventrals, and the under surface of tail

partly naked. No scapular spines. Anterior margin of disk concave

near snout and near pectoral angle, a convex area intervening. Snout

broad, but not short nor blunt. Interorbital space deeply concave.

Claspers long, slender and flexible. Eostral cartilage imperfect ; skeleton

generally very flexible. Hooks on pectorals in male imperfectly devel-

oped. Nearly uniform sooty brown on both upper and lower sides, with

a few scattered black spots above.

A single specimen known, a male 45 inches long, taken off the Queen
Charlotte Islands, British Columbia, at a depth of 1,588 fathoms, the

greatest depth at which a ray has been found. A strongly marked spe-

cies, probably type of a distinct genus, (abyssieola, living in the depths.)

Raja abyssicola, Gilbert A; Thobubn, Bull. U. S. Fisb Com., 1894, Queen Charlotte Islands"

Family XXV. NARCOBATID^E.

(The Electric Rays.;

Trunk broad and thick, covered with perfectly smooth skin. Tail com-

paratively short and thick, with rayed caudal fin, and commonly 2

rayed dorsal 4ins, the first of which is over or behind the ventrals ; a longi-

tudinal fold on each side of the tail; anterior or nasal valves confluent

into a quadrangular lobe; a large electric organ composed of many hex-

agonal tubes between the pectoral fins and the head. Genera 7 : species

about 15 ; rays of moderate or large size, noted for their power of giving

electric shocks ; found in most warm seas. According to Fritsch, the tor-

pedoes pass through 3 distinct phases of development, a shark-like, a

ray-like, and finally a torpedo-like stage. The very young have long

external gills. (TORPKDINIDJE, Ciinther, Cat., viii, 418-455.)

a. Dorsal fins 2.

b. Ventral fins separate, tail moderate.

c. Spiracles at some distance behind the eyes.
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d. Spiracles rounded, with entire edges, (not fringed). Tetronarce,* 49.

cc. Spiracles placed close behind the eyes, not fringed, but with the margin sometime?

tuberculate. Narcixe, 50.

bb. Ventral fins united ; spiracles close to the eyes, not fringed. Discopige, 51.

49. TETRONARCE, Gill.

Tetronarce, Gill, Ann. Lye. Nat. Hist. N. Y., 1861, vm, 387, (occidentalis).

Gymnolorpedo, Fritsch, Arch. Anat. Pbys., 188G, 365, (occidenlulis).

Electric rays with the disk very broad, abruptly contracted at the tail;

2 dorsal tins; caudal fin well developed; ventral fins large, separate;

spiracles large, rounded, with entire (not fringed) edges, placed behind

the eyes ; mouth small ; teeth pointed ; skin perfectly smooth. Species

about 4, 2 European, the others American, (rtrpu-, four—four-cornered;

vupurj, an old name of Tetronarce narce, meaning numbness, equivalent to

Torpedo.)

a. Color nearly uniform black, rarely spotted ; first dorsal over middle of ventrals.

OCCIDENTALIS, 110.

<<•[ Color dark brown, usually spotted with black ; first dorsal inserted behind middle of ven-

trals. CALIFORNICA, 111.

110. TETRONARCE OCCIDENTALIS, (Storer).

(Crampfish ; Torpedo ; Numbfish.)

First dorsal more than twice as large as second, its insertion over mid-

dle of the ventrals; spiracles not fringed, their edges smooth. Color

almost uniform black, with obscure darker spots ; beneath white. L. 2

to 5 feet ; breadth £ of length, the disk very blunt or almost emarginate

in front. Atlantic coast of United States, Cape Cod to Cuba ; not very

common. A large species, allied to the European T. nobiliana, said to

reach a weight of 200 pounds. According to the figures, T. nobiliana has

the second dorsal smaller and inserted farther back, (occidentalis, western.)

Torpedo occidentalis, STOBEB, Am. Jour. Sci. Arts, 1843, 165, Massachusetts.

Torpedo occidentalis, Stobbb, Fishes Mass., 247, 1867.

Torpedo occidentalis, Jordan & Gilbert, Synopsis, 39, 1883.

111. TETRONAKCK CALIFORNICA, (Ayres).

(California Torpedo.)

Color very dark brown, with small round black spots, which are

Bometimes obsolete. Eye small; spiracles at a distance behind them
more than twice eye and more than length of spiracle: edges of spira-

cles not fringed; breadth of mouth abonl equal to its distance from tip

of snout
; teeth small, sharp. First dorsal more than twice second, half

of it opposite ventrals. A largo speoies, reaohing a length of abonl :>

feet. (.'<»:ist of California, on sandy shores, BOaroe, rarely seen e\eept

abonl San Francisco and Santa Cruz; not noticed Bouth of Monterey.

Perhaps not different from '/'. oooUUtntaUs.

* In the Old World genua )farcobattu, the typical genu of the family, tb Igeeol the iplraclea
ii' i''?, . ,| with papilla. The synonym] oi this genual
/ D I

/ \iial., 102, 1806, (torpedo) ; name preoccupied for an electric catfiah.

atus, Bi UNViLUt, Journ. Phya . 1816, 262, {maaulatus. galvani, •'.).

Klein), ] I, Tidskr. Dierk mi. it i, (torpedo).

Pimbriotorpedo, l bitscb kreh. anat. Phj ata torpedo)
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Torpedo californica, Ayres, Proc. Cal. Ac. Sci., 1854, 70, San Francisco.

Torpedo californica, Jordan & Gilbert, Synopsis, 87G, 188:5.

SO. NARCINE, Henle.

Narcine, Henle, TJeber Narcine, 31, 1834, (brasilensis).

Oyclonarce, Gill, Ann. Lye. Nat. Hist. N. Y., 1861, vm, 387, (timlei).

Gonionarce, Gill, I. c, (indica).

Disk more or less rounded, not emarginate in front ; spiracles very-

close to the eyes, their edges tuberculate or smooth ; mouth narrow, sur-

rounded by a circular fold of skin, which forms the frenum of the nasal

valve; teeth in quincunx, not occupying the whole of the jaw, most of

them visible when the mouth is closed. Tail about as long as disk ; sec-

ond dorsal larger than first. Warm seas; the species usually smaller

than the species of Torpedo, (vapurj, numbness, an old name of the Tor-

pedo).

112. NARCINE BRASILIENSIS, (Olfers).

Disk oval or nearly circular, the snout broadly rounded, not exserted;

spiracles with roughened edges ; snout 4£ in disk, twice interorbital

width; mouth If in preoral part of snout; tail If times length of disk;

second dorsal a little higher and a little longer than first. Color varia-

ble, a fact which has given rise to several nominal species; sometimes

nearly uniform dark brown (in deep water); sometimes marked above

with dark spots and dashes (umbrosa)) sometimes with a dark band
across head and dark spots elsewhere (corallina). West Indies and
Brazil, occasionally northward to Key West and Pensacola. L. 2 feet.

Torpedo brasiliensis, von Olfers, Torpedo, 19, 1831, Brazil.

Narcine brasiliensis, Gunther, Cat., vm, 453, 1870.

Narcine brasiliensis corallina, Garman, Bull, Mus. Comp. Zool., XI, 234, 1881, Florida ; Jordan &
Gilbert, Synopsis, 877, 1883.

Narcine wnbrosa, Jordan, Proc. U. S. Nat. Mus., 1884, 105, Key West.
Narcine brasiliensis, Jordan & Evermann, Proc. U. S. Nat. Mus., 1886, 472.

Torpedo bancrofli, Griffith, Anim. Kingdom, x, 64!), pi. xxxiv, 1834, Jamaica.

Narcine nigra, Dumeril, Revue Zool., 272, 1852, Brazil.

Torpedo pictus, Gronow, Cat. Fishes, 13, 1854, Antilles.

51. DISCOPYGE, Tschudi.

Discopyge, Tschudi, Fauna Peruana, 32,1844, (tschndii).

Ventral fins united into a continuous disk below the tail. Disk circu-

lar; tail with 2 dorsal fins and with a fold on each side; nasal valves

coniiuent; teeth flat, the hinder edge angular; spiracles close behind

eyes. Two species in the Eastern Pacific; small electric rays resembling

Narcine, but with united ventrals. (dianoc, disk; 7rvy?j, rump, from the

disk-like ventrals).

113. DISCOPYGE OMMATA, Jordan & Gilbert.

Spiracles with coarse fringes. Snout 4£ in disk; eye small; interorbi-

tal space 1| in snout. Width of mouth li in preoral part of snout ; tail

slightly shorter than rest of body; second dorsal narrower and higher
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than first; ventrals large, adnate behind. Color brown, mottled and
spotted above with lighter and darker ; center of disk with a large,

blackish, ocellated spot, the darker center surrounded by a pale ring, a

pale spot at center; ocellus as long as snout, Panama, rare. (6^//a.r6f,

eyed, from the color markings.)

Discopyge ominata, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1889, 151, Panama. (Type, No. 41133.)

Suborder MASTICURA.
(The Whip-tailed Rays.)

Family XXVI. DASYATID^.

(The Sting Rays.)

Disk usually more or less broad than long; the pectoral fins uninter-

ruptedly confluent in front, forming the tip of the snout ; tail variously

formed, usually whip-like, sometimes short and stout, sometimes bearing

a single dorsal or caudal fin, but never with 2 dorsals; usually 1 or

more vertical folds of skin on the tail, rarely a lateral fold. Tail gener-

ally armed with a large, sharp, retrorsely serrate spine on its upper sur-

face toward the base ; 2 or 3 spines occasionally present. Ventral fins

not emarginate. Skin smooth or variously prickly or spinous, rough-

est in the adult; no differentiated spines on the pectorals in the males,

the sexes being similar. Mouth rather small ; teeth small, paved,
usually more or less pointed or tubercular. Nostrils close together ; nasal

valves forming a rectangular flap, which is joined to the upper jaw by a

narrow frenum. Spiracles large, placed close behind the eyes. Skull not
elevated, the eyes and spiracles superior. Ovoviviparous. Genera about
10; species 50. Found in most warm seas, some of them in the fresh

waters of the northern parts of South America. The large, jagged spine

on the muscular tail is capable of inflicting a severe and even dangerous
wound. (Tkygonii).i:, Gunther, Cat., vm, 471-488.)

UROLOriiiN.v. :

a. Tail stout, provided with a rayed caudal fin; no dorsal fin; disk roundish; caudal spine

strong. I'uhi.oi'ius, 52.

I>a<vatina: :

aa. Tail slender, without candal fin: pelvis without sword-shaped * process. (Marine species)

h. Tail whip-like, longer than the disk which is rhomboid or roundish; caudal spine strong.

I> \»\ a ns, 53.

bb. Tail ^ erj short, shorter than the very broad, transversely rhombic disk; caudal spine

weak, often wanting. Mo trace of dorsal tin. Ptkroplati v, M

52. UROLOPHUS, Mllller <S ll.nl..

(Round Sting Kays.)

sates, f Hi.aiwii.i.k, .lour. Phys., utxxrn, 1816, 862, (cmefctfas; no1 LefoeoJa*, Rarraesejtta,

L810).

* In the t re- 1
1 water senera EWmuwut and Parotrygon, species of whiofa are found Id the waters

"i Colombia, Venezuela, and Quiana, the pelvis has a sword-shaped continuation oi i

German, Pro. Boet. 8oc Nat. Hist., 1877, 210, and Steindachner Pisehe d. Magdaleuen-
itrom. i, 1878, ,

r
.H.

tin the Faun. I e, 1828, Blainerille cl isas" in this aod all similar naaea to
" butu," thus /.' foooffa, a- tooatk,
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Urolophus, Mulleb & Henle, Plagiostomen, 1838, 173, (aurantiacus— cruciatue).

Urotrygon, Gill, Proc. Ac. Nat. Sci. Phila., 18G3, 173, (tumulus).

Disk oval or rhombic, the length and breadth not very unequal ; snout

rounded or the tip exserted ; skin smooth or more or less prickly. Tail

rather short, little if any longer than the disk, muscular, provided with

a distinct rayed caudal fin ; no dorsal fin. Upper part of the tail with a

strong serrated spine. Warm seas. Sting rays of small size, the most

vigorous and most dangerous of the group, mostly confined to tropical

America, (oipu, tail ; ?.b<i>og, crest.)

a. Middle line of back or tail with no enlarged shields, spines or prickles, the skin smooth or

•with prickles similar to those found elsewhere; disk roundish, the snout not prominent.

b. Skin everywhere perfectly smooth; snout little prominent; tail shorter than disk;

body with yellow streaks and spots. halleri, 114.

bb. Skin more or less prickly above.

c. Skin mostly smooth, some weak prickles present on middle of back.

NEBULOSUS, 115.

cc. Skin above everywhere beset with small prickles.

d. Tail rather shorter than disk, which is longer than broad. Color brown,

everywhere sprinkled with yellow dots. jamaicensis, 116.

dd. Tail rather longer than disk, the caudal spine inserted behind its middle; disk

as broad as long; prickles stellate. Color plain brownish. HUNDTTS, 117.

aa. Middle line of back or tail with 1 or more enlarged spines or prickles; tip of snout more or

less prominent. Color nearly plain.

e. Middle of back with 1 or 2 stout spines; no spines on tail; rest of disk smooth or

slightly prickly; disk broader than long, shorter than tail. goodei, lib.

ee. Middle of back without differentiated spines; median line of tail with spines.

/. Median line of tail with 2 to 8 strong, broad rooted spines; rest of body entirely

smooth; tail longer thau disk which is slightly longer than broad; the snout

strongly projecting. aspidurus, 119.

ff. Median line of back and tail with 18 to 22 recurved spinules; these largest on tail;

disk above mostly covered with small stellate prickles; snout slightly pro-

jecting; tail as long as disk, which is slightly broader than long.

astekias, 120.

114. UROLOPHUS HALLERI, Cooper.

Disk nearly round, a little broader than long, with the anterior margins

straightish, meeting in a slight angle. Snout (from the eyes) longer than

the width of the interorbital space; less than i disk. Tail somewhat
shorter than the disk. Teeth obtuse in both sexes. Skin perfectly smooth,

without spines or prickles. Color light brownish, with marblings and

wavy lines of yellowish and dusky, sometimes with yellowish spots, occa-

sionally with wide, obscure dusky streaks, which are crossed by similar

transverse streaks ; belly yellowish tinged. Coast of California from

Point Concepcion southward to northen Mexico : exceedingly abundant in

sheltered bays. L. 12 inches. The smallest of our sting rays. Closely

related to the Australian U. cruciatus. (Named for Mr. Haller, of Port

Townsend, Washington, who, as a boy, was stung by this species at San

Diego in 1862.)

Urolojihii- halleri, Coopeb, Proc. Cal. Ac. Sci., 1863, in, 05, San Diego; Jordan & Gilbebt,

Synopsis, 46, 1883.

115. UROLOPHUS NEBULOSUS, Carman

Disk nearly round, formed much as in U. halleri. Skin not quite

smooth, some asperities present about the middle of the back; no median



Jordan and Evermann.—Fishes of North America. 81

series of spines ou back or tail: mouth with 3 small papillae. Color

clouded olivaceous above, whitish below. Gulf of California to Panama

;

not rare, replacing U. halleri southward, and differing chiefly in the prickly

back, (nebulosus, clouded.)

Urolophus nebulosus, Garman, Proc. U. S. Nat. Mus., 1885, 41, Colima. (Type, No. 7350.)

116. UROLOPHUS JAMAICEXSIS, (Cuvier).

Disk ovate, longer than broad, rather longer than tail, its front

rounded, the snout not projecting. Skin above everywhere sparsely cov-

ered with small prickles. Color brown, sprinkled with small yellow

spots, edged with darker. West Indies, generally common; once (per-

haps erroneously) recorded from New Jersey.

Leiobatus sloani, Blaixvii.le, Journ. Phys., 1816, 262, name only.

Raja jamaicemis, Cuvier, Regne Animal, u, 137, 1817, Jamaica, after Pastinaca Marina of

Sloane.

Trygonobatus torpedimis, Desmarest, Prem. Dec. Ichth., 6, 1823, Cuba.

Uroh/km toiiiedinus, Gunther, Cat., vm, 485, 1870 ; Garman, Proc. U. 8. Nat. Mus., 1885, 43.

Raja sloani, Bancroft, Zool. Journal, v, 83, 1829, Jamaica.

117. UROLOPHUS MUNDUS, (Gill).

Disk orbicular, rounded in outline ; the snout slightly projecting, as

long as broad ; tail a little longer than disk; caudal spine inserted a little

behind middle of tail; as long as from nostrils to tip of snout; teeth

pointed. Skin beset with numerous small stelliform tubercles, largest on

the back. Color uniform dark brown. (Gill.) Panama ; not seen by us.

I

in Hildas, clean.)

Urottygon tmmdus, Gill, Proc. U. S. Nat. Mus., 1863, 173, Panama.

118. UROLOPHUS (JOODEI, Jordan & Bollman.

Disk broader than long, by a distance equal to snout and £ eye;

front margins of disk slightly convex, the tip of snout exserted and

sharply pointed, its length 3J in length of disk ; eye equal to spiracle, 3i

in snout; edge of spiracles entire; width of mouth 2 in snout before it

;

vent mis projecting beyond disk, their length 1£ in their breadth. Caudal

spine large, as long as snout and \ eye, its edge with 8 to 10 retrorse

Hpinules, its insertion before middle of tail (from axil of pectoral), its t [p

reaching front of caudal; tail longer than disk by a distance equal to eye

and spiracle; skin smooth or somewhat prickly on upper surface of snout

:

1 or 2 strong spines near middle of back. Color plain brown, nearly uni-

form, the margins brighi yellow in life. About Panama, at a depth of33

fathom-.; also taken in Magdalena Hay; snout longer, 3 in disk (Gilbert.)

(Named for George Brown (Joodo.)

Ikokfkm ;/<"../.,, .r,m>A\ a 1'. i i man, Proc. U. S. Nat. Mus., 18K!>, i;>l, near Panama.
IN.-.<>.)

life DB0LOPHU8 ASPIIM 'Hi's, Jordan A Gilbert

Disk rery slightly longer than bn>a<l. its Lemgth slightl] leaf than tail,

its anterior margins nearly straight, the tip of snout projecting abruptly

as :i narrow triangular prominence, ronnded at end: snout from e\e :>

I . \. A. 7
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in disk; eyes small, much less than spiracles. Mouth 2\ in its distance

from snout. Caudal spine very large, a little more than twice interorhital

width, its insertion in front of middle of tail. Skin entirely smooth, except

for a series of a few (2 to 8) strong, hroad-rooted spines or bucklers on

upper part of tail before caudal spine; these are straight, sharp, directed

backward, their height equal to width at base, which is greater than pupil.

Color plain brown. L. 18 inches. Panama, {aciric, shield; ovpa, tail.)

Urolophua aspidurvs, Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 307, Panama. (Type, Nos.

29410 ; '29307 ; 29454.

)

120. FROLOPRTS ASTERIAS, Jordan & Gilbert.

Disk almost round, a little broader than long, about as long as tail; an-

terior margins of disk nearly straight, the tip acute, slightly exserted.

Snout, from eye, 4 in disk. Eyes small, much smaller than spiracles, about

1 interorhital width. Mouth 2£ in distance to tip of snout. Teeth

sharp in males, pavement-like in females. Caudal spine very long, longer

than snout, inserted in front of middle of tail. Skin above everywhere

covered with small stellate prickles, these larger and more numerous on

median line; ventrals smooth; both sexes equally rough; median line of

back with a series of 18 to 32 sharp, recurved, spinules, from shoulders to

caudal spine, these becoming larger and sharper backward, but all much

smaller than the prickles in U. aspidurus. Color plain light brown.

Mazatlan to Panama, not rare, (aorjjp, a star, from the stellate spines.)

Urolophns aslerias, Jordan & Gilbert, Proc. U. S. Nat. Mua., 1882, 579, Mazatlan; Panama.

(Type, Nos. 28204 ; 29524 ; 29542 ; 29058 ; 29318.)

53. DASYATIS, Rafinesque.

(Sting Rays.)

Dasybatus, Klein, 1742, (pre-Linnaean).

Dasyalis, Rafinesque, Caratteri di Alcuni Nuovi Gen., 16,1810, (ujus=pastinaca).

Uroxis, Rafinesque, Indice d'lttiol. Sicil., CI, 1810, (ujus).

Trigonobaius, Blainyille, Jour. Phys., 1810, 261, (vulgaris).

Trygon, (Adanson), Cuvier, Regne Auimal, Ed. i,136, 1817, (pastinaca).

Hemitrygon, Muller & Henle, Mag. Nat. Hist., 1837, 90, (bennetti).

Himantura, Muller & Henle, Wiegmann's Archiv., 1837, 400, (uarnak).

Pastinaca, Swainson, Classn. Aniin., 319, 1839, (oliuacea).

Anacanthu8, Ehrenberg, in Swainson, I. c, [orbicularis).

Pastinaca, De Kay, N. Y. Fauna: Fishes, 373, 1842, (pastinaca).

Dasibath, Garman, in Jordan & Gilbert, Synopsis, G5, 1883, (pastinaca; corrected orthography).

Disk oval, flat, with rounded angles. Tail very long and slender, whip-

like, without fin, but often with 1 or 2 vertical membranous folds; a strong

serrated spine toward the base of the tail. Skin more or less spinous or

prickly, rarely smooth. Teeth small, paved; a few papilhe usually pre-

sent in the mouth behind the lower jaw. Species about 30. Sting rays

of large size, abundant in warm seas. Many of the spinous species are

nearly or quite smooth when young, becoming rough with age. Some of

our species are yet imperfectly known and much of the synonymy is

uncertain. (rWrc, shaggy or rough; parte, a skate; abbreviated from

Dasybatis.)



Jordan and Evermann.—Fishes of North America. S3

Hemitrygon, (tj/u-, half; Tpvyw, Trygon, a dove, the same name also applied to the sting rays):

a. Tail with a keel or wing-like expansion below only ; adult with stout bucklers on back and

tail ; tail rough, more than twice length of disk. centrura, 121.

Dasyatis :

aa. Tail with a narrow keel or expansion both above and below.

b. Tail simply keeled above, with a wing-like expansion below.

c. Shoulder with 3 series of tubercles; tail less than twice length of disk.

HASTATA,12J.

cc. Shoulder with less than 3 series of tubercles.

d. Tail round, more than twice disk; back with strong tubercles; snout sharp.

gymnura, 123.

66. Tail more or less compressed, with a wing-like expansion above, a larger one below.

e. Skin more or less prickly in adult, with a median series of tubercles on back.

/. Tail more than % longer than disk.

g. Disk subcircular, the snout prominent. sabina, 124.

gg. Disk subquadrangular, the snout blunt. longa, 125.

Jjf. Tail not Yi longer than disk; disk 6ubquadrangular, the snout blunt.

DIPTERURA, 126.

ee. Skin nearly or quite smooth in adult; median line of back not prickly or with but

1 spine. say, 127.

Subgenus HEMITRYGON, Miiller & Henle.

121. DASYATIS CENTRURA, (Mitchill).

(Common Sting Ray; Stingaree; Clam Cracker.)

Disk quadrangular, about £ wider than long. Anterior margins sinu-

ous, concave opposite the eyes, convex toward the slightly protuberant

snout aud rounded outer angles
;
posterior margin straighter, very little

convex; inner convex; hinder angles blunt. Ventrals truncate, with

rounded angles. Tail more than twice as long as the disk, much com-
pressed, rounded above, with keel or cutaneous expansion below, with 1

or more strong serrated spines at the termination of the anterior fifth of

its length, rough on all side* with spines or tubercles. Till half grown,

the young are smooth; as they approach maturity, broad stellate-based,

conical-pointed, irregularly placed bucklers appear on the middle of the

hinder part of the back and on top and sides of the tail ; very large

examples have the central portion of the back closely mailed with small

flattened tubercles. Mouth arched forward, with 5 papilla' : teeth in

quincunx, blunt, smooth. Color on back and tail olive brown ; nearly

white below. From D.pastinaca, the common sting ray of Europe, which

this species resembles in shape, it is distinguished by the tubercles, by the

length and compression of the tail, and absence of all trace of keel or

expansion on its upper side. (Gannan.) CoaHt of Maine to (ape Hal

teras, abundant, reaching a length of 10 to 12 feet, (xei/rpov, spine : uipd
}

tail.)

nUrura, Kitohill, Trans. Lit. Phil. Boo. N. v., i, IT:', 1816, New York.

DadbatU centrum, Jobpam A Qilbsbt, Synopsis, 67, i-

Subgenus DASYATIS.

Itt. DASYATIS BASTATA, ii> B

Dink quadrangular, about
fc wider than long; anterior margins nearly

straight) meeting in a blunt angle <>n the end of the Bnout
t
curved near

the outer angle to meet the slightly convex posterior margins] Innei
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borders convex ; outer and hinder angles rounded. Ventrals almost

entirely covered by the pectorals, their hinder margins convex. Tail

more than \\ times the length of the disk, low-keeled on the upper side,

a long, broad, membranous expansion below, roughened with small asperi-

ties ; lor more serrated spines. Body smooth in young ; very old with

scattered small asperities; a row of narrow compressed tubercles along

the middle of the back and on the base of the tail; the points of these

tubercles are depressed and directed backward. On each shoulder, par-

allel with the median row, there is a shorter row, the length of which

varies according to age. Mouth with 3 papilla?. Jaws with more curva-

ture than those of centrura and less than those of sabina ; young without

tubercles. Color bluish or olivaceous brown, pale below. West Indies

to Brazil, north to Florida, the original description from a specimen taken

in Rhode Island, (hastatus, armed with a spear.)

Trygon hastata, Be Kay, N. T. Fauna: Fishes, 373, pi. 65, fig. 214,$, 1842, Rhode Island.

Trygon hastate, Storer, Syn. Fish. N. Amer., 261, 1846.

Tnigon hastata, Dumeril, Elasmohranches, 592, 1870.

Dasibatis hastata, Jordan & Gilbert, Synopsis, 70, 1883.

123. DASYATIS GYMNURA, (Mliller).

Disk quadrangular, a little wider than long. Snout produced, sharp-

pointed; anterior and posterior margins nearly straight, the anterior

curved near the outer angle to meet the posterior, and the latter curved

near the hinder angle to meet the inner. Tail nearly 3 times the length

of the disk, with a slight ridge above and a narrow cutaneous expansion

below, roughened with small spines similar to those on the head; a row

of elongated tubercles on the back and anterior portion of tail, and 1

or more smaller ones on each shoulder; the posterior tubercles of the

median row much elongated, so as to resemble the spines. Mouth much
undulated, with 3 papillae; teeth small, unequal. Young without tuber-

cles ; as the animal grows older a few scattered asperities appear on the

head; still later these increase in number and size to such an extent as to

cover the head and back with a heavy coat of mail made up of closely set

flattened scales ; the tubercles of the back cease growing as the scales

enlarge, and ultimately there is little distinction between them; usually

the tubercle on the middle of the pectoral arch is larger; those on the tail

continue to increase in size with age. Disk wider than long ; tail 3 times

length of disk. Color yellowish to olivaceous brown, darkening with age.

(Garman.) Surinam to Brazil, recorded from Grenada by Gunther, other-

wise not known from the West Indies, (yiyzfdc, naked; ovpd, tail.)

Iiaie tuberculie, Lacepede, ii, 106, pi. 4, fig. 1, 1800, Cayenne.

Kaia tuberculata, Shaw, Genl. Zool., v, 290, 1804, after Lacepede, not of Bonnaterre, 1788.

Trygon gymnura, J. Mfu,ER, Ermann's Keise urn die Erde, 25, taf. 13,1830, Brazil.

Trygon osteoslicta, J. Muller, I. c, 25, taf. 14, 18:}0, Brazil.

Trygon tuberculoid, Gunther, Cat., vin, 480, 1870.

Dasibatis tuberculata, Jordan & Gilbert, Synopsis, 66,1883.

124. DASYATIS SAIUNA, (Le Sueur).

Disk subcircular. Snout produced, blunt. Anterior margins of the

pectorals concave near the snout, becoming convex toward the broadly
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rounded outer extremities ; hinder and inner margins convex. Upper jaw
with a deep indentation, receiving a corresponding prominence on the

lower. Teeth at the sides of this indentation much larger; mouth with

5 papillae. Tail less than twice as long as the disk, tapering to a fine

point, rough with small prickles, similar to those scattered over the

head and hack, a cutaneous expansion above, and a broader, longer one
below; these end nearly opposite each other, the lower extends for-

ward under the spine. A median row of tubercles on the dorsum and 1

or a pair on each shoulder. Distinguished from D. gymnura by the

shape of the snout, the rounded pectorals, the shorter tail, the larger

teeth, the greater curvature of jaws, the smaller size, and the 2 cuta-

neous expansions. Proportional length of body and tail as 4| to 8; in

no case is the tail twice as long as the disk. Color ochraceous brown.

Streams and estuaries of Florida, abundant on both coasts; several speci-

mens were taken in Lake Monroe, at a distance from salt water. (Gar-

man.)

Trij<jr,n sabina, Le Svftr, Jour. Ac. Xat. Sci. Phila., iv, 109, 1824, Florida.

Daribatii aabina, JoBDAH ft Gilbert, Synopsis, 0)8,1883.

125. DASYATIS LOXGA, Garnian.

Disk quadrangular, about $ wider than long. Margins nearly straight,

anterior meeting in a blunt angle on the end of the snout. Outer

angles rounded, posterior blunt. Ventrals rounded. Tail variable in

length, usually more than twice as long as the body, roughened with

small asperities, depressed anteriorly, compressed behind the spine, keeled

above the compressed portion, with a loug, narrow, cutaneous expansion

on the lower side. Mouth curved, with 5 papilhe ; a row of small tu-

bercles behind the head on the shoulder girdle. Larger specimens prob-

ably with tubercles on back and tail. Gulf of California to Panama.
Perhaps not distinct from D. dipternra, from which it usually differs in the

slightly longer tail, and perhaps in the presence of 5 papillae instead of

3 in the mouth, (longus, long.)

Daribatk /"»;/", Carman, Bull. Mus. Conip. Zoiil., vi, 1T0, 1880, Acapulco ; Panama ; Jo»-

i as a i. ii i;i i. i, 66,1883.

120. DASYATIS DIPTEBUBA, Jordan ft Gilbert

Disk rhomboid, slightly broader than long, its anterior margins nearly

straight, meeting anteriorly in a very obtuse angle: posterior margins

Curved; lateral angles rounded ; tail variable, usually | longer than the

disk, with a conspicuous cutaneous Cold below and a smaller but evi-

dent one above; jaws considerably arohed; buccal papilla' :> : teeth

Young perfectly Smooth
J
adult with a row of low but rather stout tuber-

cles on the medial] line of the scapular region and - others on the hu-

meral region; tail with small prickles; caudal spine long, its Length

nearly '.'> times fchs w idth of the mouth. Color bluish brow n. nearh plain.

L. 6 teet or more. Bay of San Diego, and southward : locally abundant*

(Mi, two; 7tt^><'/i\ wing; ovp& %
tail.)

Dwyba/ta dtpterwmj, JORDAN ft GlLBlKT, Proc, t B. Efftl Hi . 1880,31, S.m Diego.

Daribatff dtpforvra, Jordan a QiunT, Synopsis, rl,]
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127. DASYATIS SAY, (Le Sueur).

(Southern Sting Ray.)

Disk quadrangular, \ wider than long, anterior margins nearly straight,

posterior and inner borders convex, outer and posterior angles rounded.

Snout not protruding beyond the lines of the margins. Ventrals rounded.

Tail strong, rather more than \\ times the length of the disk, with a

strong serrated spine, bearing a short, low, cutaneous expansion behind

the spine on the upper side, and a longer, little wider one below, ending

nearly opposite. Upper jaw undulated ; lower prominent in the middle.

Teeth small, smooth in young and females, sharp in adult males; 3 pa-

pilla? at the bottom of the mouth, and 1 at each side. Body and tail

smooth. Color olive brown in adult, reddish or yellowish in young; lower

surface whitish. Closely resembles the European species, D. pastinaca.

In D. say, the anterior margins form a more blunt angle at the end of the

snout, which is less prominent at the apex, the outer and posterior extrem-

ities of the pectorals are rounder, the posterior margins are more convex,

the disk is broader toward the ventrals, and the tail is longer; in D. jms-

tinaca the lateral and hinder angles of the pectorals and the lateral angle

of the ventrals are marked by blunted corners ; a single small rounded

tubercle on the middle of the back. Carolina to Brazil, common in Florida,

occasional northward to New York. (Garman.) (Named for Thomas
Say.)

Baja say, Le Sueuu, Jour. Ac. Nat. Sci. Phila., i, 42, 1817, New Jersey.

Myliobatis sayirJ)E Kay, N. Y. Fauna: Fishes, 376, 1842.

Tnjgon sayi, Dum&ril, Elasmobranches, 603, 1870.

Dasibafis sayi, Jordan & Gilbert, Synopsis, 69, 1883.

54. PTEROPLATEA, Muller & Henle.

Pteroplatea, MCller & IIenle, Plagiostomen, 168, 1838, (altavela).

Disk much broader than long, its anterior margins meeting in a very

obtuse angle, its outer angles more or less acute, the form, therefore,

transversely rhombic. Tail very short and slender, shorter than the

disk, without fin, armed with a very small serrated spine, which is often

wanting. Skin smooth or very nearly so. Size rather large. Warm
seas. The species are closely related. (nTepbv, fin; irAa-rvc, broad; an

ancient name of P. altavela.)

a. Spiracle without tentacle.

l>. Front of disk with a row of close-set paler spots or half spots.

c. Disk scarcely twice as broad as long; upper surface finely marbled with grayisb

mottlings, besides specks; tail with 4 cross blotches, maclura, 128.

cc. Disk twice as broad as long; upper surface with thick-set dark points.

CIlEBRIPfNCTATA, 129.

bb. Front of disk without distinct pale spots; dark markings above forming reticulations

around pale spots; tail without dark cross blotches. marmorata, 130.

128. PTEROPLATEA MACLURA, (Le Sueur).

(Butterfly Ray.)

Disk scarcely twice as broad as long, covered with perfectly smooth
skin. Tail about i as long as the disk, with a very slight dermal fold

above and below. Snout a little projecting, so that the anterior edge
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of each pectoral is somewhat concave. Color brownish olive, finely

marbled with grayish, and finely speckled ; anterior edge of disk with

half spots of paler; tail with 4 dark blotches above, forming half rings.

(Caudal spine wanting in all the specimens examined.) Long Island

to Brazil ; not uncommon on the Carolina coast. (Named for William

Maclure, founder of the Academy of Natural Science? at Philadelphia.)

Eaia maclura, Le Sueur, Jour. Ac. Nat. Sci. Phila., 1817, 41, Rhode Island; Duifi&IL, Elasmo-

branches, i, 614, 1870.

Pteroplatea maclura, Gunther, Cat.,vm, 487,1870; Jordan & Gilbert, Synopsis, 46,1883.

129. PTEROPLATEA CREBRIPUNCTATA, Peters.

Breadth of disk twice the distance from tip of snout to vent. Snout

with a blunt projection ; anterior margin of pectorals undulate, convex

anteriorly and posteriorly, medially weakly concave; outer angle sharply

rounded
;
posterior margins weakly convex, the posterior angle rounded,

covering outer half of base of ventrals ; spiracle without tentacle ; tail

with a low fold on its upper edge. Brown above, with thick-set black

points ; a row of small close-set yellow spots on front of disk. Gulf of

California and southward, along the west coast of Mexico : common . (ere-

her, abundant; punctatus, spotted.)

Pteroplatea crebripunctala, Peters, Monatsber. Berl. Akad., 703, 1869, Mazatlan.

130. PTEROPLATEA MARMORATA, Cooper.

Disk about twice as broad as long, covered with perfectly smooth skin.

Tail 3| in length of disk, with a rather small cutaneous fold above and

below, the lower fold the longer, the upper about as deep. Interorbital

space a little shorter than the snout. Snout slightly prominent, but

forming a very obtuse angle. Olive brown, finely mottled everywhere

with darker, the dark forming reticulations around pale roundish spots;

tail without dark rings. Caudal spine very small, present in all speci-

mens examined. Coast of California from Point Concepcion southward

to Cerros Island ; common, (marmoratus, marbled.)

Pteroplatea marmoraia, Cooper, Proc. Cal. Ac. Sci., in, 112, 1863, San Diego; JORDAN A GlLBBRT,

Synopsis, 47,1883.

Family XXVII. MYLIOBATID^.

(The Eagle Rays.)

Disk broad; the pectoral fins not continued to the end of the snout,

but ceasing on the sides of the head and reappearing in front ofthesnont

as 1 or 2 fleshy protuberances (cephalic fins), which are Bnpported

by fin rays. Tail very long and slender, whip-like, with B single dorsal

fin near its root, behind which is usually a Btrong retrorsely serrated

spine. Nasal valves forming a rectangular flap, with the posterior nun

gin free, attached by a frenum to the upper jaw, skull less depressed

than usual among rays, its Burfaoe raised bo that the eyes and Bpiraolee

are Lateral In position. Teeth hexangnlar, large, flat, tessellated, the

middle ones usually broader than the others. Ovoviviparous. Skin

smooth; no differentiated spines on the pectorals In the miles, the sexes



88 Bulletin 47, United States National Museum.

being similar. Ventrals not emarginate. Genera 3; species about 20.

Large sting rays; inhabiting warm seas, feeding chiefly on mollusks

which they crush with their large grinding teeth. (Group Myliobatina,

Giinther, Cat., vm, 488-495.)

Aetobatin.e:

a. Teeth iu a single series, very broad; muzzle entire. Aetobatus, 55.

RlIINorTERINJE:

aa. Teeth in several series, the middle series very broad.

b. Muzzle entire. Mtliobatis, 56.

bb. Muzzle emarginate ; cephalic fins below the level of the disk. Rhinoptera, 57.

55. AETOBATUS, Blainville.

Aetobatus, Blainville, Jour, de Phys., lxxxiii, 1816, 261, {culgaris, narinari, etc.).

Aetobatls, Blainville, Faune Franyaise, Livr. 26, 38, 1828, (aquila, etc.).

A'etobatis, Muller & HENLE,Plagiostomen, 179, 1838, {narinari, first restriction).

Stoasodon, Cantor, Catalogue Malayan Fishes, 434, 1850, (narinari, substitute for A'etobatis; re-

stricted to aquila).

Goniobaiis, Agassiz, Proc. Bost. Soc. Nat. Hist., 1859, 385, (Jlagellum).

General form of Myliobatis. Muzzle entire. Teeth flat, broad, form-

ing a single series corresponding to the middle series in Myliobatis,

there being no small lateral teeth. Upper dental lamina straight, lower

curved, the latter projecting beyond the upper. Free border of the nasal

valve deeply emarginate. Skin smooth. Tropical seas. (aerbg, eagle;

fia-or, ray).

a. Disk twice as broad as long
;
pale spots rather small. Atlantic Coast. narinari, 131.

aa. Disk more than twice as broad as long
;
pale spots large. Pacific Coast. laticeps, 132.

131. AETOBATUS NARINARI, (Euphrasen).

(Spotted Sting Ray.)

Disk twice as broad as long, its anterior borders a little convex, pos-

terior concave, outer angles pointed. Cephalic fin about £ broader

than long. Teeth of the lower jaw straight or more or less angularly

bent. Tail 3 to 4 times length of disk. Brown, with small round pale

spots. (Dum^ril.) Tropical seas, north on the Atlantic coast to Vir-

ginia; not very common on our shores, (narinari, a Brazilian name.)

Raia narinari, Euphrasen, Vet. Ak. Nya Handl., xi, 217, 1790, Brazil, (after narinari of

Marcgrave).

RaiaJlagellum, Bloch & Schneider, Syst. Ichth., 361, 1801, Coromandel.
A'etobatis narinari, Gunther, Cat.,vin, 492,1870; Dumeril, Elasmobranches, 641, 1870.

Raja qiiinqneaculeata, Quoy & Gaimard, Voy. Uranie., 200, 1824.

Stoasodon narinari, Jordan & Gilbert, Synopsis, 879, 1883.

Myliobatis eeltenkee, Ruppell, Neu. Wirb., 70, 1835, Red Sea.

Goniobatis macroptera, McClelland, Calcutta Jour. Nat. Hist., 1841, 1, 60, Bengal.

132. AETOBATUS LATICEPS, (Gill).

Disk rather more than twice as broad as long; fontanelle on top of head
gradually expanding backward; tail 4 to 5 times length of disk. Bluish

black with numerous rounded yellowish spots on head smaller than eye,

much larger on body, assuming on the pectoral the form of ocelli. Gulf
of California to Panama, abundant southward, (latus, broad; -ceps,head).
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A'toljciis UsHcefe, Gill, Ann. Lye. Nat. 3ist. N. Y. 1665, 137, locality unknown, received

from San Francisco. It has never been properly compared with A. uarUiuui, and may
not be different.

56. MYLIOBATIS, Dumeril.

(Eagle Rays.)

? Cepltaleuthenm, Rafinesque, Indice Ittiol. Sicil., 61, 1810, (maculatus, probably a deformed ray).

Mijltobntis, Dimkril in Cuvier, Regne Animal, Ed. 1. 11, 137, 1817, (aijuila).

Holorhmu^, GlLL, Proc. Ac. Nat. Si. Phila., 18G2. 331 (cespertilio= californi* n-)

.

Disk broad, the outer angles acute. Cephalic fins forming a soft con-

vex appendage in front of snout. Jaws about equal. Median teeth very

broad, much broader than long in the adult, proportionally narrower in

the young. Several series of narrower teeth on each side of the median
series; teeth changing considerably with age. Free edge of the nasal

valve not deeply emarginate. Tail very long and slender, with a small

dorsal fin, and one or more serrated spines. Skin smooth or nearly so.

Size large. In all warm seas, (fivliag, grinder
;

pciTig, ray.)

Myliobatis:

a. Ventral fins moderate.

b. Teeth of main row 4 to 6 times as broad as long ; skin smooth. FRrxiNViLLEi, 133.

HOLORHIMS, (bAos, solid
;
pip, snout):

<ut. Ventral fins large ; rhomboid, liroader than long.

C Teeth of main row 3 to 4 times as broad as long. californici's, 134.

Subgenus MYLIOBATIS.

188. MYLIOBATIS FREMIXTILLEI, Le Sueur.

Disk broader than long ; the breadth equal to the length of the tail.

Ventral tins much narrower than in C. californicus. Skin entirely smooth.

A blunt, whitish prominence over each eye. Muzzle prominent. Teeth

of the main row 4 to 6 times as broad as long; small teeth in 3 rows.

Reddish brown : tail nearly black. Cape Cod to Brazil ; not uncommon.
(For Chrdtien Paulin de Freminville, a French naturalist.)

MyUobai is friminviilei, Le Sik.i k, Jour. Ac. Nat. Sci. Phila., iv. 111, lS'Jl, Rhode Island.

MyUobatU bitpinonu, Stobkr, Proc. Best. Soc. Nat. Hist., 1, 1841, 63, Massachusetts.

Myliobatu bispmoaiu, I»i mi'iiii., Elasmobranches, <">37, 1870.

MyliobatU acuta, Ayres, Proc. Boat, Boc. Nat. Hist.. 1, 65, 1841, Connecticut.

batis ii-'Hiiiiriihi, Jordan A Gilbert, Synopsis, 51, LS

Subgenus HOLORHINUS, BUM.

184. BTLIOBATI8 CALIFORNICUS, QUI.

(California Sun.. Kw; BATH

I >isk not quite twice as broad a> long : the WmgS anteriorly 0OBT8X,

posteriorly somewhat eoneave. Cephalic tin ?ery blunt, nearly i times

aa broad aa long. Tail nearly twice :is long as the disk. Ventral

large, broader than long. Lateral teeth in S i »n each tide;

median teeth only S t<> I timet aa broad as long, even In tht« adnlt. Bkin

wholly smooth. Color dnsky brownish; the yonng somewhal variegated.
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California from Cape Mendocino southward ; very common along mud
flats. Destructive to oysters.

Rhinoptera vespertilio, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 137, Tomales Bay; not Myliobaiis

vespertilio, Bleeker, also a Myliobaiis.

Holorhinus vespertilio, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 331.

Myliobatw californicus, Gill, Ann. Lye. Nat. Hist. N. Y., 1865, 137, (after Girard).

Myliobaiis californicus, Jordan & Gilbert, Synopsis, 61. 1883.

57. RHINOPTERA, Kuhl.

Rhinoptera, (Kuhl), Cuvier, Regne Animal, Ed. 2, 1828, (rnarginata).

Zygobatis, Agassiz, Poissons Fossiles, m, 79, 1836, (jussieui).

Mylorhina, Gill, Ann. Lye. Nat. Hist. N. Y., 1865, 136, (lalandi).

Micromesus, Gill, I. c, (adspersus).

Disk broader than long, with the anterior angles more or less acute.

Snout more or less emarginate on the median line. Cephalic fin emar-

ginate and placed on a plane below the level of the pectorals, the snout

thus appearing 4-lobed. Free border of the nasal valve not emarginate.

Teeth in 5 to 20 rows, the median teeth enlarged or not, but often smaller

than in Cephaleutherus. Tail long, whip-like, with a small dorsal fin and a

serrated spine. Tropical seas. The species vary considerably in their

dentition, (fiiv, snout ; nrepbv, fin.)

Rhinoptera:

a. Teeth of middle of upper jaw much broader than those of sides, the lateral teeth gradually

diminishing.

b. Teeth in 7 rows ; the median teeth above about 4 times as broad as long ; breadth of disk

134 times its length. bonasus, 135.

bb. Teeth in 7 rows, the median teeth 3% times as broad as long; breadth of disk 1%
times its length. steindachneri, 136.

Micromesus (/oh/cjOo?, small; /ue'eros, middle):

aa. Teeth of middle of upper jaw not much larger than the outer teeth; teeth iu many series.

c. Teeth of lower jaw in about 15 series; the teeth unequal but all small, the broadest

being those of the 6th to 8th series from the side which are twice as broad as long.

ensenada:, 137.

Subgenus RHINOPTERA.

135. RHINOPTERA BONASUS, (Mitchill).

(Cow-nose Ray.)

Disk £ broader than long; anterior borders almost straight, posterior

undulated; muzzle deeply emarginate; teeth in 7 rows in each jaw, the

median teeth above 4 times as broad as long, the others gradually dimin-

ishing outward. Tail very slender, a little longer than the disk. Skin
smooth or nearly so. Color brownish. Cape Cod to Florida; not rare;

feeds on mollusks.* (bonasus, buffalo.)

Raja bonasus, Mncini.i,, Trans. Lit. and Phil. Soc. N. Y., 1815, 479, New York.
Raia quadriloba, Le Sueur, Jour. Ac. Nat. Sci. Phila., 1, 44, 1817, New Jersey.
Rhinoptera quadriloba, Gunther, Cat., vm, 494,1870.

Rhinoptera quadriloba, Dumeril, Elasmobranches, 648, 1870; Jordan & Gilbert, Synopsis, 51,1883.

* " He enters the bay and rangos very extensively on the flats where the soft clam lives. These
shellfish he is supposed to devour, for a shoal of cow-noses root up the salt-water flats as com-
pletely as a drove of hogs would do."

—

Mitchill.
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136. BHINOPTERA STEINDACHXERI, Evermann & Jenkins.

(Gabilan.)

Width of disk If times its length; anterior border nearly straight; tail

very slender, H to 1£ times length of disk; muzzle emarginate; cephalic

fin a little broader than head; tail with 1 or 2 serrated spines, their

length 2£ times eye. Skin everywhere smooth. Teeth in lower jaw in

7 series, 7 in the median series, 6 in each of the others. Median teeth

hexagonal, their length 3tr in the breadth,which is nearly twice the breadth

of a tooth in the second series; this is again nearly twice as wide as

teeth in third series; upper teeth very similar to lower. Uniform dark

brown above, paler below. Gulf of California. (Named for Dr. Franz

Steindachner, director of the Museum at Vienna, one of the most accurate

and conscientious workers in ichthyology.)

Rhitioplera sleindachneri, Evermann & Jenkins, Proc. U. S. Nat. Mus., 1891, 130, pi. 1, fig. 1,

Guaymas, Sonora, Mexico. (Type, No. 43235.)

Subgenus MICROMESUS, Gill.

137. RHIXOPTERA ENSENADE, Rosa Smith.

Teeth of lowei jaw in 14 or 15 series, all small, unequal in size, the

broadest being those of the sixth series from the left side, which are t w ice

as broad as long. Known only from a lower jaw picked up on the beach

at Ensenada, on Todos Santos Bay, in Lower California. (Smith.)

Rkktoptera i
"~< muhe, Rosa Smitu (Mrs. C. H. Eigenmann), Proc. U. B. Nat. Ultis., 1886, 220,

Ensenada, Lower California. (Type, No. 3790(3.)

Family XXVIIl. MANTID^E.

(The Sea Devils.)

Rays of enormous size, with the disk broader than long and the pectoral

fins not continued on the sides of the head, the anterior or cephalic

portion being separate, developed as 2 long horn-like or ear-like appen-

dages. Mouth wide, terminal or inferior. Teeth very small, flat or tuber-

cular, in many series, those of the upper jaw sometimes wanting. Eyes

lateral. Nostrils widely separated, their valves united, forming a flap as

wide as the cleft of the mouth. Tail long and Blender, whip-like, with a

Ninglo dorsal fin at its base, and with or without a serrated spine. Ven-

tral fins not emarginate. Skin more or less rough. Males without differen

tiated spines on t lie pectorals, the sexes similar. Ovoviviparous Genera

2; species about 7. Largest of all rays and among the largest ofall fishes :

found in the tropical seas. (MyliobaTID.E, group CeRATOPTBRINA,
Gunther, Cat., vm. 496-498.)

«. Teeth to both jaws; month Inferior. kon

«'<. Teeth In lower jaw only, month terminal. >i m

58. AODON, Laoepdde.

dodom, L.M'Of i>n, TTist. Nat. Poi«s., 1, 800, 17;»s, (nuuaama, li-m b ean i\

)

.1. ../-.„, EUrrm iqus, [ndice, W, 1810

M»t, 1,1, 1, i:\m\-. imqi 1, [ndlce d'lttiol. Blcil.,61, 1810, [aurtculata tdenhtla)

Ipftmnu, RAFiNEsyuK, /.<•., 82, [fabnmi tdtntMhu).
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Cephaloplerns, (Dcmeril) Rtwo, Ichthyol. Nice, 14, 1810, (giorna = edentula; not of Geoffrey St.

Hilaire, 1809, a genus of birds).

Dicerobalus, Blainville, Jour, de Phys., 1816, 262, (mobular = edentula).

Cephaloptera, (Doieril) Cuvier, Regne Animal, Ed. 1, u, 138, 1817, (giorna).

Aodon, Lacepkde, Hist. Nat. Poiss., Edition Pillot, n, 55, 1830, (massassa).

Pterocephala, Swainson, Nat. Hist. Fishes, n, 321, 1839, (giorna).

Head free from pectoral fin, truncated in front, with the cephalic fin on

each side developed as a straight, horn-like appendage pointing forward.

Nostrils widely separated. Mouth inferior, wide. Teeth in hoth jaws

very small, fiat, or tubercular, in many series. Tail very slender, with a

dorsal fin between the ventrals ; the serrated spine present or absent.

Species about 5, in tropical seas, reaching an enormous size and therefore

not well known, (a— , without ; bdovq, tooth ; Mobular is a name said to be

used for the European species, Aodon edentulus (Briinnich), in the Azores,

" diable des Carai'bes.")

138. AODON HYPOSTOMUS, (Bancroft).

Skin smooth ; mouth inferior ; anterior margin of pectoral straight

;

the spiracles situated in a groove under anterior base of pectoral fin.

This species, described from Jamaica, is very imperfectly known, and

may be the same as Aodon olfersi (Miiller & Henle), afterward described

from Brazil, (vnbj below; oro^a, mouth.)

Cephaloplerns hypostomus, Bancroft, Proc. Comm. Zo51. Soc, 1830, 134, Jamaica.

59. MANTA, Bancroft.

Mania, Bancroft, Zool. Jour., 1828-1829, iv, 444, (mania = birostris).

Ceratoptera, Muller & Henle, Plagiostomen, 186, 1838, (vampyrus = birostris).

Brachioptilon, Newman, Zoologist, 1849,74, (kamiitoni= birostris).

Diabolichlhys, Holmes, Proc. Elliott Soc. Nat. Hist., 1856, 39, (eUioUi= birostris).

Disk broader than long, its exterior angles acute, the posterior margins

of the pectorals concave. Head truncate in front; the cephalic fins long,

turned forward and inward. Mouth large, terminal. Teeth minute,

present in lower jaw only. Tail whip-like, often (always?) without ser-

rated spine. Skin rough, with small tubercles. Two species known.
(mania, blanket, "a name used at the pearl fisheries between Panama and
Guayaquil to designate an enormous fish much dreaded by the divers,

whom it is said to devour after enveloping them in its vast wings."

Dumeril.)
139. MANTA BIROSTRIS, (Walbaum).

(Sea Devil ; Devil Fish ; Manta.)

Disk not quite twice as broad as long. Tail about as long as the disk.

Teeth in about 100 longitudinal series, which are separated by distinct

interspaces. Skin of body and tail everywhere covered with small stellate

tubercles, rendering the surface very rough. Brownish, the margins of

the disk darker. Tropical waters of America ; north to New Jersey and
San Diego ; not rare on the Florida coast. Reaches a width of about 20

feet, one of the most enormous of aquatic vertebrates, (bis, two ; rostrum,

snout.)
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Raia birostris, Walb.um, Artedi Piscium, 535, 1792, after Diabohis marimu Willuirhby, etc.

Raia manatia, Bloch & Schneider, Syst. Ichth., 364,1801, Tropical America ; after Bate ma-
natie, Lac6pede.

Raja diabohis marina*, Bloch & Schneider, I. c, 368, 1801, India; after Willughby.
Ram jhubriala, L.vctrEDE, Hist. Nat. Poiss., iv, G77, 1808, Gulf Stream, 58 N.

' pteravampyrus, Mitchill, Ann. Lye. Nat. Hist. N. Y., 1823, 23, Delaware Bay.
ptera iHiMjy hi, Dvmeril, Elasmobranchos, 1, 660,1870.

Geratoptera vampynu, Guntheu, Cat., viii, 498,1870.

Ojphaloptents giorna, Le Sueur, Jour. Ac. Nat. Sci. Phila., iv, 1824, 115, Georgia; (not Raja
giorna, Lacepede).

Cephaloptera manta, or Mania americana, Bancroft, Zool. Journal, iv, 144, 1828, Jamaica.
Cephaloplerajohni, Miller & Hexlk, Plagiostomen, 186, 1S38, West Indies.

Rrachioptibm hamilloni, Newman, Zool., 74, 1849, Gulf of California.

Diaboliihthi/s elliotti, Holmes, Proc. Elliott Soc. Nat. Hist., 1856, 39, Charleston.
Mauta birostris, Jordan & Gilbert, Synopsis, 52, 1883.

Subclass HOLOCEPHALI.

(The Chimeras.)

Skeleton cartilaginous. Gill cavity with 4 clefts within, but baring
one external opening only, which is covered by a fold of skin. No spir-

acles. Mouth inferior. Jaws with teeth, confluent into bony plates

;

upper jaw, palate, and hyomandibular coalescent with the skull; intestine

with a spiral valve. Pectoral fins normally developed, placed low : ventral

fins abdominal, with claspers in the male. Derivative radii sessile on the

sides of the basal hones of the limbs. Skin scaleless, its muciferon 3

teni well developed. This group contains a single order, Ciiim.eroidei.

(Holocepiiala, Cat.jGunther, viii, 348-352. ) (o/.oo, solid; ne<pa>J/, head).

Order H. CHIM^EROIDEI.

(The Chim.eroids.)

Characters of the order included above. The group includes one exist

ing family, Chim.krid.i:. (xt/zatpa, chinnera; ehfog, resemblance.)

Family XXIX. CHMLMKIDJE.

(TnE ClIIM.ERAS.)

Body elongate, rather robust anteriorly, tapering posteriory. Head
compressed; month small, inferior, the upper lip deeply notched. Nos-

trils confluent with the mouth, separated by a narrow ist limits : jaws

with the teeth eonlliient in to -1 bony lamin.e al.ove and L' below. No

spiracles. Pectoral 6ns free, placed low
; ventral fins abdominal, masry

rayed, provided in the male with clampers: dorsal fin usually di \ ided,

aiileiioth with a very strong spine, which is groo\ ed behind; eandal

lin low, Ibid-like. Skin naked, lately somewhat prickly. Lateral line

Hi, u-itally with numerous branches anteriorly. Three inr gills

and 2 half gills, 1 on each side; isthmus moderate; gill rakers small.

Oriparons, the egg eases long, elliptical, with silky filaments, doners 1.

(the following and Callorkyaoaas); species about 7. l'islu> of singular

appearance, found only in the teas Of the cold regions. Numerous
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extinct genera are also referred to this family. (Chim^eridj:, Giinther,

Cat., viii, 349-352).

Chim^kina::

a. Snout short, soft, not terminating in a cutaneous flap; tail not bent upward.

b. Claspers in the male trifid;tail ending in a filament. Chimera, 60.

lb. Claspers in the male bifid; tail not euding in a filament. Hydrolagus, 61.

Harrtottinje:

aa. Snout excessively long, with leaf-like lateral expansions; dorsal spine very large; claspers

small, simple. Harriotta, 02.

60. CHIM^ERA, Linnaeus.

(Elephant Fishes.)

Cldmsera, Linn^us, Syst. Nat., Ed. x, 1758, 236, (morislrosa).

Head somewhat compressed, the snout bluntish, protruding, fleshy,

not armed at tip with an appendage. Eyes very large, lateral. Teeth

rather strong. Lips thickish, the lower with a frenum. Lateral line

simple on the body, hut forking anteriorly, forming several series of

mucous tubes on the head. Male with a club-shaped cartilaginous hook

on the head above the snout; this hook is curved forward and down-

ward, and is armed at its tip with decurved spines ; its tip fitting into a

depression in front of the eyes ; females without this appendage. Gill

opening small. Pectorals moderate; ventrals rather large, with large

bifid claspers in the male; male also with rough appendages at the base

of the ventrals, protruding from a sheath of skin. First dorsal triangu-

lar, preceded by a strong spine, which is grooved behind and serrated on

its edges ; second dorsal and caudal fins low, often more or less notched.

Tail extending in the line of the axis of the body, more or less produced

in a filament at tip. Skin smooth. Fishes of singular appearance

;

mostly of the northern seas; not valued for food. (Xi/iaipa, chiniaera, a

fabulous monster, with the head of a lion, body of a goat, and tail of a

serpent).

a. First dorsal almost continuous with second; body stout; pectorals reaching posterior end

of ventrals. iuonstrosa, 140.

aa. First dorsal well separated from second ; body slender; pectorals not nearly reaching

ventrals. affinis, 141.

140. CHIMERA MONSTROSA, Linmeus.

(CHIMiKRA.)

Tail ending in a very long rayless filament about as long as body and

head. First dorsal fin close to second and subcontinuous with it, the

upper margin even, not notched except just in front of the low caudal

fin; pectoral reaching posterior extremity of ventrals. Each clasper of

the male with 2 long slender branches, each rather longer than snout,

the inner branch again divided into a simply cartilaginous styliform part,

and another coated with spiny membrane. Brown, marbled with lighter;

dorsal fins with a broad black margin. (Giinther.) Deep waters off the

coast of Europe ;
recorded by Poey at Matanzas, Cuba, (monstrosus,

monstrous.) (Eu.)
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Chimsera monstrosa, LuntBUB, Syst. Nat., Ed. x, 1758, 236, Atlantic.

Chimsera monstrosa, Gunther, Cat., viii, 349,1870; Poey, Synopsis, 445, 1868.

Chimsera argentea, Ascanius Icones, Rev. Nat., pi. xv, 1806.

Chimsera borealis, Shaw, Gen. Zool., v, 2, 365, pi. 157, 1804, after Linnams.

Chimsera mediterranea, Risso, Eur. Merid., in, 168, 1827, Nice.

Chimsera cristaia, Faber, Fische Islands, 45, 1829, Iceland.

Callorhynchus centrina and C. atlanticus, Groxow, Cat. Fishes, 15, 16, 1854, Atlantic.

141. CHOLERA AFFLNIS, Capello.

Body more elongate than in C. monstrosa ; base of first dorsal equal to

interspace between them ; second dorsal low, with a straight border
;
pec-

toral not nearly reaching ventrals : caudal very small, ending in a minute
filament ; cephalic appendages with 5 spines on the inner surface ; clas-

pers in male trifid, the division of the 3 portions at t the length from

the base, the cylindrical portion larger, different in form from the others.

(Capello.) L. 3 feet. Deep waters of the Atlantic, off Portugal and off

the American Coast from Cape Cod northward, {affinis, related to Chintaru

monstrosa.) (Eu.)

Chimsera affinis, Capello, Jour. Soc. Math. Lisbon, iv, 1868, 314, pi. in, Coast of Portugal;

Gunther, Cat., viii, 350,1870.

Chimsera plumbea, Gill, Proc. Philos. Soc. Wash., Dec. 22, 1877, Gulf stream off Cape Cod.

Chimsera plumbea, Jordan & Gilbert, Synopsis, 54,1883.

Odmsera abbreviata, Gill, Proc. U. S. Nat. Mus., 1883, 254, Lat. 40 N., Long. 6o° W. (Type,

No. 33435.)

61. HYDROLAGUS, Gill.

Wjdrolaijns, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 331, (colliei).

This genus is very close to Chimara, differing chiefly in the form of its

claspers, which are simply bifid, the 2 parts subequal. The tail is not

produced in a filament. The single species lives in the North Pacific, in

water of moderate depth, (vdup, water; Aaywf, hare, from the form of

the lips and teeth.)

142. HYDROLAGUS COLL1EI, (Lay & Bennett).

(Ratfush ; Elephant Fish.

Body anteriorly stoutish, tapering into a slender tail, which is not pro-

duced in a filament. Pectorals about as long as head, reaching aboul to

base of ventrals. Dorsal spine j the length of the head. Second dorsal

low, highest in front, then very low, then higher, ending abruptl) just

before the beginning of the upper caudal fold; a small fold between
first and second dorsal, free from both; lower caudal told higher than

upper, neither quite reaching fche tip of the tail. No distinct anal tin.

Color grayish, with numerous round white spots; both dorsals edged with

blackish. L. 2 feet. Pacific coasl from Ifonterey northward to Alaska;
very abundant in cold waters at a moderate depth: raich used as food.

I

A pel BOnal name ).

cIidii.'i 1,1 ... //,.,, Lai A iunmii, Beechey'u v.«>., Zottl., 71, 1840, North Pacific; QOitms,
.
i. us an | <;m in in-, Bynoptlj,
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62. HARRIOTTA, Goode & Bean.

Harriolta, Goode & Bean, Oceanic Ichthyology, 32, 1S94, {redeighana).

Snout exceedingly elongate, with a cartilaginous midrib, and foliaceous

lateral expansions of the skin at its base. Two dorsal fins, the anterior

with an immense triangular spine, finely serrated upon its lateral edges.

Anal fin reduced to a cutaneous fold. Longitudinal axis of the tail nearly

the same as that of the trunk, very elongate, with filamentous tip, the

fin below much more extensive than that above. No cephalic organ.

Gill openings lateral, separated by a wide isthmus. Claspers small and

simple. ("Named in honor of Thomas Harriott, the most eminent philos-

opher and naturalist of his day in England, who was a member of

Raleigh's Roanoke colony in Virginia in 1585, and who published the first

work in English on American natural history.")

143. HARRIOTTA RALEIGHANA, Goode & Bean.

Tail extended in a very long filament, much longer in the older indi-

viduals than in the young ; not present in very young. First dorsal fin

separated from the second by an interval nearly equal to the diameter of

the eye in the older individuals, very much greater in the younger ones,

in which the cartilaginous portion is exceedingly narrow and high
;

Second dorsal fin long and low, its height about equal to diameter of the

eye, its length equal to that of head. Dorsal spine very strong; its

length in the older individuals equal to the distance from its own base

to the origin of the second dorsal; in the young it is proportionately

much longer and stouter; a double row of strong spines in advance of

the second dorsal, and in the notch between the second dorsal and its

continuation upon the upper part of the tail ; a similar group of at least

6 strong spines upon the top of the head back of the interorbital space,

and surrounded by the curve of the forward extension of the lateral line.

Traces of these spines may be felt beneath the skin in older individuals

of both sexes. Claspers in the young male examined, small and simple,

in length scarcely equal to f the long diameter of the eye. Pectoral

fins immense, wing-like, rounded in the young, subfalcate in the older

individuals
; inserted slightly in advance of the origin of the first dorsal,

and extending in the older forms beyond the root of the ventral. Ven-
trals also subfalcate; similar in form and appearance to the pectoral, and
extending to a point at f the distance from the origin to the end of the

second dorsal; in length little less than | the snout. In the young the

ventrals are placed somewhat farther back and reach to a point under
the origin of the third section of the dorsal fin. Tail prolonged in a

slender filament, and in the older individuals the cutaneous flap upon its

lower edge is 3 or 4 times as deep as that above, and extends beyond it

anteriorly and posteriorly. In the younger specimens the upper and
lower flaps are about equal in height, and the upper flap extends far in

advance of the insertion of the lower one. Lateral line extending in a

straight line from a point beneath the origin of the first dorsal approxi-

mately to the middle of the lower caudal lobe, which it follows along

its base for the remainder of its course ; in advance of the dorsal fin it
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bends downward in an elliptical course, and then rises vertically from

the occiput to join its counterpart from the other side ; bridle-like

extensions of the same system extend on the sides of the head under

the eyes, curving upward in front of the eye, then downward and joining

on the underside of the snout to a branch running from beneath the eye

downward to the base of the pectoral m the young, or under the throat to

a junction in the older ones, and also forward from the same point under

the eyes to join on either side the circle which surrounds the mouth.

An elaborate system of mucous pores upon all sides of the snout ; on the

under surface of the snout in 4 longitudinal series. In the older indi-

viduals there is an extension of the lateral line system on either side of

the midrib on the snout to its tip, and there are also symmetrical contin-

uations of the same upon the under surface of the snout. Color brown
;

caudal filament pale. Eye 5£ in snout in the older specimens, and the

distance between the eyes is equal to their diameter. Four specimens

known, the largest, a female (No. 39415, U. S. N. M.), 25 inches in length,

from 39° 44' 30" N. lat., 70° 30' 45" W. long., in 1,081 fathoms, taken by

the steamer Albatross. Another, a male (No. 38200, U. S. N. M. ), 19+ inches

in length, was taken by the Albatross in 36° 45 / N. lat., 74° 28' 30" W.
long., at a depth of 781 fathoms. A third, a young individual (No. 35520,

U. S. N. M.), 4 inches in leugth, was obtained by the Albatross in 39° 37 /

45" N. lat., 71° 18' 45" W. long., in 991 fathoms. Still another (No.

35631), was taken at station 2235, lat. 39° 12', long. 72° 03/ 30", 707 fath-

oms. (Goode <fc Bean.) (Named in honor of Sir Walter Raleigh, by whom
the first English scientific explorer was sent to the New World.)
llarriottu ruleijlmnu, Goode & Bean, Oceanic Ichthyology, 33, 1894, 39 N., 70 W.

With this extraordinary creature we close the Selachian series and take

up the group of Ganoids, from which stock the true fishes of the present

day, as well as all the higher vertebrates, seem to be descended. The
old Ganoids were doubtless largely amphibious. The group has appar-

ently early differentiated into the lung-bearing series, from which the

two orders of the Dipnoi and the Batraclua are descended, and the aquatic

series, in which the lung becomes degraded to a swim bladder, the lasl

being the ancestors of the true fishes.

Subclass TELEOSTOMI.

(The True Fishes.)

Skeleton usually bony, sometimes cartilaginous. Skull with sutures:

membrane bones (operole, preoperole, etc.) present; gill openings a single

slit on each side: gills with their outer edges free, their bases attached

to bony arches, normally 4 pairs of these, the fifth pair being typically

modified into tooth-bearing lower pharyngeals; median and paired I

developed, the lat ter with distinct rays. Ova small; no olaspers. Heart

developed) divided into an anriole, rentrlole, and arterial bulb. Lungs

Imperfectly developed or degraded t<> form aswim bladder, or entirely

absent.

r, n. a. x
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We here include under one head the Ganoids and the Teleosts. The
former group is chiefly composed ofextinct forms. While many of its rep-

resentatives are extremely dissimilar to the bony fishes, there is a gradual

series of transitions, and between the Cycloganoidea of the Ganoids and
the Clupeoids and others of the true Teleosts, the resemblance is much
greater than that between the Cycloganoidea and many other Ganoids.
The Ganoids are, in fact, the most generalized of the true fishes, those

nearest the stock from which the Teleosts on the one hand, and the

DirNOi and Batrachia on the other, have sprung. The real value or

rank of some of the current orders or suborders is still doubtful. (riAetos,

perfect; aru/j-a, mouth.)

Omitting orders not represented in our waters, we have the following

analysis of

—

Orders of True Fishes.

a. Arterial bulb muscular with numerous valves; optic nerveB forming a solid chiasma; ven-

trals abdominal; air bladder with a well developed duct; tail strongly heterocercal

throughout life; some fins usually with fulcra. (Series Ganoidei.)

Chondroganoidea :

b. Skeleton cartilaginous; ventrals with an entire series of basilar segments.

c. Maxillary and interopercle obsolete; skin naked; air bladder cellular.

Selachostomi, I.

cc. Maxillary and interopercle present; skin with bony shields; air bladder simple.

Chondrostei, J.

Holostei or Hyoganoidea:

bb. Skeleton bony; ventrals with basilar segments rudimentary; air bladder cellular.

d. Vertebrae opisthocoelian (concavo-convex); maxillary transversely divided into sev-

eral pieces; scales rhombic, enameled plates. Rhomboganoidea, K.

dd. Vertebras amphicoelian (double concave); maxillary not transversely divided; 6cales

cycloid. Cycloganoidea, L.

aa. Arterial bulb thin, with a pair of opposite valves; optic nerves crossing, not forming a

solid chiasma. (Series Teleostei.)

e. Anterior vertebrae (about 4), much modified, cobssified and provided with ossicula aud-

itus, or weberian apparatus; shoulder girdle suspended from the 6kuli by a bony

post-temporal; mesocoracoid arch well developed. Air bladder (if present) connected

by a 6lender air duct with the intestinal canal, this persistent throughout life;

ventral fins (if present) abdominal, without spines, their basilar segments rudi-

mental. (Ostariophysi.)

/. Maxillary bono imperfect, forming the base of a conspicuous barbel; no suboper-

cle nor symplectic bone; no scales; supraoccipital and parietals cobssified.

Nematognatiii, M.

ff. Maxillary bone perfect (rarely wanting) and never entering into the base of a

barbel; subopercle and symplectic present; scales usually present.

Plectospondyli, N.

ee. Anterior vertebrae unmodified, similar to the others, or more elongate ; separate and

without ossicula auditus. (Descendants of Holostean Ganoids.)

g. Body eel-shaped, provided with very many (100 to 250) vertebra?; scales minute or

wanting; no ventral fins; gill openings restricted.

h. Gill arches 4 pairs; the hindmost being modified as pharyngeal bones; pal-

atoptcrygoid arch present,

i. Premaxillary, maxillary, and palatino bones well developed and distinct

from each other as in ordinary fishes; no paired fins; gill openings

confluent; shoulder girdle joined to the cranium in our species (but

not in all). Symbranciiia, 0.
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ii. Premaxillaries aud maxillaries present, united by suture aud immovably
connected to the cranium

; otherwise as in Ap Carkxcheli P.
Hi. Premaxillary atrophied or lost; maxillaries lateral, more or less conflu-

ent with the palatines; shoulder girdle not attached to the skull.

Apodes, Q
hh. Gill arches 5 or G pairs; the posterior not modified into pharyngeals, and all of

them, as well as the shoulder girdle, disconnected from the cranium; no
palatopterygoid arch ; no opercular elements. LTOMEBI R.

gg. Body not truly eel-shaped; the vertebra usually in moderate or rather large Dum-
ber (U to 150); ventral fins usually present; gill openings typically ample;
premaxillary always present, and maxillary usually so; shoulder girdle near the
cranium, usually but not always attached to it.

j. Hypercoracoid and hypocoracoid coalesced in a single lamellar imperforate
plate; scapular arch formed of proscapula and posttemporal, the latter

impinging on supraoccipital only; dorsal fin with many spines.

Hf.teromi, V.

jj. Hypercoracoid and hypocoracoid imperfectly differentiated, represented by a
cartilaginous strip or plate, not perforate, aud without separate actinosts;

ventrals abdominal; no fin spines. Xi.xomi W.
jjj. Hypercoracoid and hypocoracoid well developed, not coalescent.

k. Interclavicles present; air bladder without duct; ventrals abdominal or sub-

abdominal, if present; no mesocoracoid.

/. Gills pectinate; gill openings large; dorsal and ventral usually with

spines. Hemibranchii, A.

II. Gills tufted; gill openings very small; opercle a simple plate; skin

with bony plates. Lophouranchii, A A.

kk. Interclavicles wanting, so far as known.
to. Preopercle entirely detached from the suspensorium, rudimentary and

attached only to lower jaw, its norma] position taken by the SUD-

opercle; no spines; no mesocoracoid. Ltopomi V.

mm. Preoperclo normally connected.

R. Mesocoracoid well developed; fins without spines; air bladder with
a persistent duct; pectoral fins inserted low; ventrals abdominal.

ISOBPOND] I,l, S.

>tn. Mesocoracoid always wanting.

o. Ventral fins abdominal, without spines; no true spines in dor-

sal or anal fins.

p. Air bladder with a persistent duct; lower pharyngeals
separate.

q. Shoulder girdle not connected with the Bknll in the

usual way, the post-temporal bandy touching the

cranium. (Mostly deep-sea fishes, with weak
skeletons.) [miomi, T.

77. shoulder girdle connected with the skull by a bifid

post-temporal. (Mostly fresh-water fishes, the

skeleton Well ossified.) HAPLOMI. V
/>/). An- bladder without duet in adult; lower pharyngeals

fully united. g| NBNTOGNATHI, Y
00. Ventral fins usually anterior m position ; spines nsuallj

present in the tins; pectoral tins not OH the plane of the

abdomen; parietal bones usually separated by the

supraoccipital. (Spiny-rayed fishes chiefly.)

r. Pectoral fins not pedlculate, tbe gill openings in

fronl of them. \ w 1 11. 1 1 1 ki. BB
rr. Pectoral tins pedieulate, the bttSal I - 1 educed

in number and elongate; gills In the axil of

tie'
1

i' 1. 1 1 \ 1 1, .
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Series GAXOIDEI.

(The Ganoid Fishes.)

The name Ganoidei was first used by Agassiz, for those fishes which are

armed with bony plates, instead of regular cycloid or ctenoid scales.

Later, Johannes Miiller restricted the group to those fishes thought to

show more or less distinct reptilian or batrachian affinities, and especially,

affinities with the mailed fishes of the Devonian and Carboniferous ages.

The group is a heterogeneous one, and one practically scarcely susceptible

of definition. In some of the Ganoids, the air bladder still retains its

original function, a lung. The existence of the solid optic chiasma, the

presence of several val ves in the arterial bulb, and of a more or less devel-

oped spiral valve in the rectum, distinguish the living Ganoids from all

Teleosts, but none of these characters can be verified in the extinct

forms. We begin the series with forms having the skeleton still cartila-

ginous as in the sharks, but even less developed, (-yavog, splendor, from

the enameled scales.)

CHOXDROGASOIDEA.

(The Cartilaginous Ganoids.)

Skeleton chiefly cartilaginous, the vertebral column entirely so, the

vertebral segments little developed, arranged along the notochord. Ante-

rior vertebrae simple, imperfectly formed. Ventral fins abdominal, with

an entire series of basilar segments. No suboperculum or preoperculuni.

Branchiostegal single or wanting; a mesocoracoid arch: no symplectic

bone. Mesopterygium distinct; interclavicles present.* Arterial bulb

with several pairs of valves. Optic nerves forming a chiasma. Intestine

with a spiral valve. Air bladder connected by a duct with the (esophagus.

Tail heterocercal, its fin with fulcra. Skin naked or armed with bony

plates, never with true scales. This group comprises two orders. Its

place seems to be intermediate between the Sharks and the Cattishes,

though without close relation to either. (Chondrostei, Gunther, Cat.,

viii, 332-347.) (xbvdpog, cartilage ; Ganoidea.)

Analysis of Orders of Chondroganoidea.

a. Maxillary and interopercle obsolete; skin naked; branchihyale cartilaginous; air bladder

cellular. Selacuostomi, I.

aa. Maxillary and interopercle present; skin with bony shields; brauchiln als osseous; air

bladder simple. CHONDROSTEI, J.

Order I. SELACHOSTOMI.
(The Paddle-fishes.)

Notochord persistent, the division into vertebra* imperfect. Mesocora-

coid developed; no symplectic bone: premaxillary forming border of

mouth; no suboperculum, preoperculuni, nor interoperculum ; mesopte-

* The osteolopical characters here and in some other parte of this work are parti; taken from
Cope's "Contribution to the Ichthyology of the Lesser Antilles.'" Trans. Am. Phil. Soc, I

-"
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rygium distinct; basihyals and superior ceratohyal not ossified; inter-

clavicles present ; maxillaries obsolete ; branchihyals cartilaginous. This
order contains but one family, Polyodontid.e. (aeldx'j, shark ; arbua.

mouth.)

Family XXX. POLYODONTTD.E.
(The Paddle-fishes.)

Body fusiform, little compressed, covered with mostly smooth skin.

Snout prolonged, expanded into a thin flat blade, the inner portion formed
by the produced nasal bones, the outer portion with a reticulate bony
framework, the whole somewhat flexible. Mouth broad, terminal, but

overhung by the spatulate snout, its border formed by the premaxillaries,

the maxillaries being obsolete; jaws with many fine deciduous teeth;

similar teeth on palatines ; no tongue. Spiracles present. Operculum
rudimentary, its skin produced behind into a long acute flap ; no pseudo-

branchiae, or opercular gill; gills <U; gill rakers long, in a double series

on each arch, the series divided by a broad membrane
;
gill membranes

considerably connected, free from the isthmus ; a single broad branchios-

tegal. No barbels. Nostrils double at base of blade. Lateral line con-

tinuous, its lower margin with short branches. Dorsal fin well back, of

soft rays only ; anal similar, rather farther back; tail heterocercal, the

lower caudal lobe well developed, so that the fin is nearly equally forked ;

sides of the bent portion of the tail armed with small rhombic plates

;

caudal fin with fulcra. Pectorals moderate, placed low ; ventrals abdom-
inal, many-rayed. Air bladder cellular, not bifid; pyloric ceeca in the form
of a short, broad, branching, leaf-like organ ; intestine with a spiral valve.

Two species known

—

Polyodon spathula and Psephunts gladius; singular

fishes, inhabiting the fresh waters of the United States and China They
feed chiefly on mud and minute organisms contained in it, stirring it up
with the spatulate snout. (Polyodontid.e, Gunther, Cat., viii, 34(wU7.)

<i. (Jill rakers very fine and numerous; caudal fulcra small and numerous. Polyodon, 63.

63. POLYODON, Lacepede.

(Paddle-fishes. )

Fotjfodon, Jj\r(:rP.DF,, Hist. Nat. Poiss., 1, 402, 1798, (frit ill,-); French name only.

Fotyodon, Bloob a Sohnkidkb, Syst. [chth., '157, 1801, (folium).

Bpatularia, Shaw, Gen. Zoiil., v, 862, 18<U, (reticulata).

Platirottra, \.v. Bttrvb, Jour. Ac. Nat. Bel. Phila., 1, 1817, 227, (edentuta),

Planirottra, Rafihmquk, (eh. (Hi., K.\, 1820, (edmtula).

mm-. .11, loh. Oh., 87, 1820, (maculahu).

(Jill rakers exceedingly numerous, very slender : spatula broad. Caudal

fulcra L3 i<» 20 in Dumber, of moderate size. Characters otherwise th<

of the family, h'iveis of the middle United States. ( -t>/ i , , many : Mo6f,

tooth.)

ill. POLYODON SPATHULA, (Walbanm).

i I'm. hii nsH; Spook-bill Oat; Duok*bili Oat; Spads-pish.)

Opercular flap very long, nearly reaching to ventrals; premaxillary

extending far behind the small eye. skin smooth, <>r nr.nl> so, exoept the
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rhombic plates on the sides of the tail. Veutrals near the middle of the

body; dorsal well behind them ; anal mostly behind the dorsal, and some-

what larger; these fins somewhat falcate. Fin rays slender. Spiracle

with a minute barbel. Isthmus papillose in the young. Spatula broad,

2\ to 4 times in length, proportionately longer in young. Head, with

opercular flap, more than \ length; head, without spatula flap, about 5.

Color pale olivaceous. D. 50 to 60; A. 50 to 65; V. 45. L. 5 to 6 feet.

Mississippi Valley and rivers of the southern States
;
generally abundant

in the larger streams; also known from Lake Erie. A singular fish of

rather sluggish habits, the flesh coarse, resembling that of the larger cat-

fishes, but inferior in quality, (spathula, spatula.)

Squalus spathula, Walbacm, Artedi Pise, 522, 1792, after Spathula of Rozier, Jour. Phys., 1774,

384, pi. 2.

"Poli/odon feuille," Lacepede, Hist. Nat. Poiss., i, 402, 1708, locality unknown.
Polyodon folium, Bloch & Schneider, Syst. Ichth., 457, 1801, after Lacepede.

Spatularia reticulata, Shaw, Gen. Zool., v, 362, 1804, after Lacepede.

PkUirostra edentula (adult), Le Sueur, Jour. Ac. Nat. Sci. Phila., i, 1817, 227, Ohio River.

Polyodon folium, Gvnther, Cat., vm,346, 1870.

Polyodon spathula, Jordan & Gilbert, Synopsis, 83, 1883.

Acipenser lagenarius, Rafinesque, Ich.Oh., 86, 1820, Ohio River.

Procenis maculatus, St. Genevieve, Missouri, and Proceros viUaius, Lake Ontario, Rafin-

esque, Ich. Oh., 86, 87, 1820.

Planirostra spalida, Owen, Osteol. Cat., i, 83, 1853.

Order J. CHONDROSTEI.
(The Sturgeons.)

Notochord persistent, the cartilaginous vertebrae imperfectly developed.

A mesocoracoid. No symplectic bone. Maxillary present. No sub-

operculum or preoperculum. Interoperculum present. Mesopterygium

distinct. Interclavicles present. Basihyals and superior ceratohyal not

ossified. Branchihyals osseous. This group is composed of the single

family Acipenserid.e. (xovdpog, cartilage ; boreov, bone.)

Family XXXI. ACIPENSERIDJE.

(The Sturgeons.)

Body elongate, subcylindrical, armed with 5 rows of bony bucklers,

each with a median carina which terminates in a spine, which sometimes

becomes obsolete with age ; a median dorsal series, and a lateral and

abdominal series on each side, the abdominal series sometimes decidu-

ous; between these the skin is rough with small irregular plates. Head

covered with bony plates joined by sutures; snout produced, depressed,

conical, or subspatulate. Mouth small, inferior, protractile, with thick-

ened lips. No teeth. Four barbels in a transverse series on the lower side

of the snout in front of the mouth. Eyes small; nostrils large, double, in

front of eye. Gills 4; an accessory opercular gill; gill membranes united

to the isthmus ; no branchiostegals. Maxillary distinct from the premax-

illary. Head covered with bony plates united by sutures. Fin rays

slender, all articulated ; vertical fins with fulcra. Pectorals placed low
;

ventrals many-rayed, behind middle of body; dorsal placed posteriorly
;
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anal somewhat behind it, similar; tail heterocereal, the lower caudal lobe
developed; the upper lobe of the tail covered with rhomboid scales. Air
bladder large, simple, connected with the oesophagus. Pseudobranchiffi

small or obsolete. Stomach without blind sac ; rectum with a spiral valve

;

pancreas divided into pyloric appendages.

Large fishes of the seas and fresh waters of northern regioos, feeding on
small animals and plants sucked in through the tube-like mouth. Most
of the species are migratory, like the salmon, which are found in the same
waters. Genera 2; species about 20; although more than 5 times that

number have been described. The American species'especially have been
unduly multiplied, particularly by Auguste Dumeril, who has found up-
wards of 40 of them in the museum at Paris. But 6 American species are

known to us, and we doubt if any more exist. The changes with age are

considerable ; the snout, in particular, becomes much shorter and less acute,

and the roughness of the scales is greatly diminished ; the ventral shields

sometimes disappear altogether. The number of plates, although one of

the best specific characters, is subject to considerable variation. ( Acipkn-
8ERID.E, Gunther, Cat., viii, 332-345.)

a. Spiracles present; snout subconic; rows of bony shields distinct throughout; the tail not

depressed nor mailed; gill rakers lanceolate. Acipenser, 6-1.

aa. Spiracles obsolete; snout subspatulate, rows of bony shields confluent behind the dorsal so

that the depressed tail is completely mailed; gill rakero small, fan-shaped, ending in

3or4points. Scaphirhyn< in -. . .

64. ACIPENSER, Linnams.

(Sturgeons.)

Acipenser, (Artedi), Linnjf.cs, Syst. Nat., Ed. x, 1758, 237, (sturio).

Sturio, Rafinesque, Indico Itt. Sicil., 41, 1810, (sturio).

Sterletus, Rafinesque, Ich. Oh., 79, 1820, (serotinus).

Dinedtis, Rafinesque, 1. c, 82, (truncatus).

Huso, Brandt & Ratzebcro, Medizin. Zool., n, 3, 1833, (huso).

Sterletus, Brandt & Ratzemjrg, 1. c, 3, (ruthemu).

Helops, Brandt & Ratzehuro, I. c, 3, (ttellahu).

Lioniscus, Fitzinoer & IIeckki,, Ann. Wien. Mug., 370, 1830, (glaber).

Antacewt, Brandt, Bull. Ac. Sci. Petersb., v, 138, 1805, ($chypa).

Snout subcorneal, more or less doprossed below the level of the fore

head. A small spiracle over the eye. Caudal peduncle moderately long,

deeper than broad, the rows of bony bucklers distinct to the l>ast> of the

caudal tin. Tail not produced into a filament, its tip sarrounded by tin*

caudal rays. Gill rakers small, narrowed or lanceolate. Pseudobranohise

present. Species numerous in all northern rivers and seas, (acipenser,

Hturgoon.)

'i. Plates between rentrals and anal small, in 2 rows of 1 to 8; space bet* een dorsal and lateral

-in'' ills with stellate plates of moderate site, in about rows, Interspersed with -m.il 1.

1

ones. Dorsal shields abont 12; lateral about 46; ventral about 2. D. 41 L 2fl Color

plain grayish. raAV , 14ft.

si. Plates between rentrals and anal large, in 1 row, or In 2 rowsanterlorlj ami 1 |Hwtorlorly,

cii 1 i.ii plates >'• b,

'». Space between dorsal and lateral shields with stellate plates ol ratli a, in i

t" 10 series; lasl dorsal shield of moderate site, more than ^ length ol ons 1 • 1 1'
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c. Shields all roughly striated and ridged; anal nearly as long as dorsal and almost

entirely behind it. D. 33 ; A. 22. Dorsal shields about 9; lateral about 26;

ventral about 8. Color decidedly greenish. medirostris, 146.

cc Shields not roughly striated; anal a little more than % length of dorsal and

almost entirely below it. D. 38 ; A. 27. Dorsal shields about 10; lateral 20;

ventral 9. Color grayish. sturio, 147.

bb. Space between dorsal and lateral shields with minute spinules in very many series.

il. Last dorsal shield of moderate 6ize, more than % the one before it. Anal l 1^ in

dorsal and beginning below its middle. Dorsal shields about 15; lateral 38,

ventral 10. D. 35; A. 37. rubicundus, 148.

(Id. Last dorsal shield very small, less than % length of the one before it; dorsal

shields 11; lateral 32; ventral 9. D.41; A. 22. Anal entirely below dorsal and

% as long. brevirostrum, 14 (
.t.

145. ACIPENSER TRANSMONTANUS, Richardson.

(White Sturgeon; Oregon Sturgeon; Sacramento Sturgeon.)

Color dark grayish, scarcely olive tinged, and without stripes. Dor-

sal shields mesocentrous, with a compressed bluntish spine, which is

anteriorly often serrated, and followed behind by a compressed keel. Skin

with stellate roughnesses, but smoother than in A. medirostris. Space

between lateral shields with stellate plates of moderate size, in about 5

series interspersed with smaller ones ; last dorsal shield £ length of one

before it. Snout sharp in the young, becoming rather blunt and short

in the adult, when it is considerably shorter than the rest of the head.

Barbels rather nearer to the tip of snout than to the mouth. Gill rakers

comparatively long, more than 3 times as high as broad, about 26 in

number. Upper lobe of tail with rhombic plates. First caudal fulcrum,

above and below, enlarged and granular. Lower lobe of caudal rather

sharp and long, not much shorter than upper. Dorsal plates 11 or 12 ;

lateral 36 to 50, usually about 44 ; ventral 10 to 12. Anal fin below dorsal,

its base about \ as long. D. 45 (44 to 48); A. 28 to 30. Depth 7 in length ;

head 4. Pacific coast from Alaska south to Monterey, ascending the

Sacramento, Columbia, and Fraser rivers in large numbers in spring.

It reaches a weight of 300 to 600 pounds, and is largely used as food, but

is rather coarse, (transmontanus, beyond mountains.)

Acipenser transmontamis, RiCHARnsoN, Fauna Bor. Amer., in, 278, 1836; Fort Vancouver.

Acipenser brachyrhynchus, and acutirostris (young), Ayres, Proc. Cal. Ac. Sci., 1854,15,16, San

Francisco.

Acipenser transmontanus and brachyrhynchus, Gunther, Cat.,vm, 336, 337, 1870.

Acipenser transmontanus, Jordan & Gilbert, Synopsis, 86, 1883.

f Acipenser aleutensis, Fitzinger & Heckel, Ann. Wien. Mus., 1836, Aleutian Islands, after

Pallas.

Acipenser caryi, ayresi, and puinami, Dumeril, Nouv. Arch. Mus., in, 169, 171, 178, 1867, San

Francisco.

Acipenser transmontanus, ElRSCH & Fordice, * Proc. Ac. Nat. Sci. Phila., 1889, 254.

14«. ACIPENSER MEDIROSTRIS, Ayres

(Green Sturgeon.)

Color olive-green, with an olive stripe on the median line of the belly

and one on each side above the ventral plates, these stripes ceasing

* This paper contaius descriptions and synonymy of all the American Sturgeons
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opposite the vent. Shields generally opisthocentrous with a strongly
hooked spine; the surface very rough. Space between lateral and dorsal

rows of shields with about 5 series of stellate plates interspersed with
smaller ones ; last dorsal shield moderate ; more than \ the one before

it. Snout about as in A. transmontanus, sharp in the young, becoming
blunt with age, usually rather shorter than the rest of head. Barbels

nearly midway between tip of snout and mouth. Gill rakers scarcely

higher than broad, about 17 in number. Upper lobe of tail with some
scattered plates. Caudal fulcra not enlarged. Lower lobe of caudal

short and blunt, little more than \ the length of the upper. Dorsal

plates 10 (9 to 11); lateral 26 to 30; ventral 9 (7 to 10). Anal nearly

as long as dorsal and mostly behind it. D. 33 to 35; A. 22 to 28. Depth
7£ in length ; head 4J. Pacific coast, ascending the rivers from San
Francisco northward, reaching a large size ; less abundant than A. trans-

montanus, and smaller in size ; not used for food, being reputed poisonous.

(medium, moderate; rostrum, snout.)

Adpenser mediroatris, Ayres, Proc. Cal. Ac. Sci., i, 15, 1854, San Francisco; GCnthfr, Cat.,

vnr, 342, 1870; Jordan & Gilbert, Synopsis, 86, 1883.

Acqpenaer ogaaeigU, alexmidri, and oligopeltis, DuJif.RiL, Nouv. Arch. Mn&, III, 181, 183, 184, 18f>7,

San Francisco.

Acfpenm r agaasvA, GfNTHEn, Cat., viii, 344,1870.

Adpenaer aeutiroatris, GCNTHBR, Cat., vm, 344, 1870.

Actpen* r mediroatris, Kirscii & Fordice, /. c, 249, 1889.

147. AdPENSER STFRIO, T.inn:vus.

(Common Stt-roeon.)

Shields not strongly striated ; stellate plates small, in about 10 rows
with smaller ones interspersed; last dorsal shield moderate, more than

£ length of one before it. Snout rather sharp, nearly as long as the

rest of the head, becoming comparatively shorter and blunter with age.

Barbels nearly midway between mouth and tip of snout, shortish, not

reaching the mouth. Gill rakers small, slender, pointed, sparse, not

longer than the pupil. Fulcra ronghish, not enlarged. Lower lobe of

tail rather sharp. Anal more than \ dorsal, placed mostly below it.

Anterior rays of pectoral thickened. D. 38 ; A. 27. Dorsal plates 10 to

II : lateral 29 (27 to 36); ventral plates 9 (8 to 11). Olive gray, paler

below. Atlantic coasts; ascending rivers of northern Europe and the

United States.

The American Sturgeon (var. oxyrhynchus, Mitohill) has the number
<>r lateral plates generally fewer (27 to 29 instead of 29 to ::•;, as in Euro-

pean examples). The stellate ossifications are also said to be Bomewhal
rougher than in the European form. New England to Carolina; abun-

dant. (xturio, sturgeon.) (Eu.)

A' (p i.inn i i b, Sysl Nat.. \, 1768, 237 j GOnthrr, Oat, vm, 342, 1870.

.i.,/..,,-., oxyrhyncliui, BIitchill, Trans. Lit. a Phil. Boc. BT. T., 1, 462, 1814, the American

form, New York; Jordan a Gilbert, Synopsis, B8, i-

i. i, [ndics, 11. 1810, Palermo.
AotfMiuar lichtenaleini, latirottrii, hotpituM, Vtompaoni, attihu, and yarrtUi <>(' European uithors; I.

nni'liilli. New York; /.< Mticotti, James River; girardi, Maryland . New York;
/'"</''', Lake Champlain, mQbtrti, New York, bairdi, Maryland; I

ton.

lfll<nn,Li
t Charleston; anil />-<--'ii/< /, New York; Kim i mi. Sony kroh Mu , in, 1867
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148. ACIPENSER RUBICUNDUS, Le Sueur.

(Lake Sturgeon ; Ohio Sturgeon ; Stone Sturgeon ; Rook Sturgeon ; Red Sturgeon.)

Dark olive above, sides paler or reddish, often with irregular blackish

spots. Body comparatively elongate; snout slender and long in the

young, becoming quite blunt with age, when it is considerably shorter

than the rest of the head; shields large, rough, with strongly hooked

spines, becoming later comparatively smooth, the old examples almost

smooth. Skin with minute rough spinules in many series; ventral shields

growing smaller with age, and finally deciduous ; last dorsal shield of

moderate size, about \ length of next the last. Anal f length of dorsal,

beginning near its middle. Dorsal shields 15 (11 to 16) ; lateral shields 38

(30 to 39); ventral plates 10 (8 to 11). D. 35; A. 26. L. 6 feet. Weight
50 to 100 pounds. Mississippi Valley, Great Lakes, and northward; the

common fresh-water sturgeon of the lakes and streams of the middle

west, usually not descending to the sea. The small rough "Rock Stur-

geon," A. maculosus, Le Sueur, we regard as the young of this species.

(rubicundus, reddish.)

Acipenser rubicundus, Le Sueur, Trans. Amer. Phil. Soc, i, 1818, 388, Lakes Ontario, Erie,

and all the upper Lakes.

Acipenser maculosus, Le Sueur, I. c, i, 393, 1818, (young), Ohio River.

Acipenser rupertianus, Richabdson, Fauna Bor. Amer., in, 11, 183G, Albany River, Rupert
Land.

Acipetiser lievis, carbonarius, and rhynchseus, Agassiz, 267, 271, 276, 1850, Lake Superior.

Acipenser rubicundus and maculosus, Gunther, Cat., vni, 338, 339, 1870.

Acipenser Ileitis, Gunther, Cat., vill, 341, 1870, Mississippi.

Acipenser rubicundus, Milner, Rept. U. S. Fish Com., 1872, 1873, 67.

Acipenser rubicundus, Jordan & Gilbert, Synopsis, 87, 1883.

Acipenser serotinus, ohiensis, and macrostomus, Rafinesque, Ich. Oh., 80, 1820, Ohio River.

Dinectus truncatus, Rafinesque, Ich. Oh., 80, 81,1820, (erroneous, on a drawing by Audubon).

Acipenser copei, ? upper Missouri; ranchi, Osage River; rickardsoni, Missouri River ;anashnos,

Missouri River; paranasimos, Huntsville, Ala.; anthracinus, Lake Erie; lamarii, Missis-

sippi River; atelaspis, Saskatchewan River; rafinesquei, Ohio River; rosarium, upper

Mississippi, or Lake Brie; plalyrhinus, upper Mississippi or Lake Erie; kirtlandi,

Lake Erie; nertinianus, Michigan; honneymani, no locality; Cincinnati, Ohio River; and

buffalo, Lake Erie; Dumeril, Hist. Poise., n, 108-231, 1870.

149. ACIPENSER BREVIROSTRUM, Le Sueur.

(Shortnosed Sturgeon.)

Dusky above, paler below. Snout very short and obtuse, about i of

the length of the head. Barbels short, simple. Skin between rows of

shields with many rows of small prickle-liko plates; last dorsal shield

very small, less than | the one before it. Shields rather large and

smoothish. Anal about half dorsal and entirely below it. Dorsal shield

11 (8 to 11); lateral 32 (22 to 33); ventral 9 (6 to 9); D. 41 ; A. 22. Cape Cod
to Florida, rare northward, extending further southward than other

species; our specimen from Charleston, (brevis, short; rostrum, snout.)

Acipenser brevirostrum, Le Sueur, Trans. Amer. Phil. Soc, I, 390, 1818; Gunther, Cat., VIII, 841;

Jordan & Gilbert, Synopsis, 87, 1883.

Acipenser obtusirostris, Lovetzky, Nouv. Mem. Soc. Nat., in, 257 (after Le Sueur).

Acipenser microrhynchue, New York; lesueuri, New York; dekayi, New York; and rostelhnn,

probably New York; Dum&ihl, Hist. Poiss., n, 164-173, 1870.
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65. SCAPHIRHYNCHUS,* Heckel.

(Shovelnose Sturgeons.)

Scaphirhynchns, Heckel, Ann. Wiener Mus. Naturgesch., I, 1835, 71, {rafinesquei=plat>>rynchns)
y

(not Scaphorhynchus, Maximilian, a genns of birds).

Scaphyrhynchops, Gill, Trans. Amer. Phil. Soc, V, 12, 178, 18G3, (platorynchus).

Snout broad, depressed, subspatulate or shovel-shaped. No spiracles.

Caudal peduncle very long, strongly depressed, broader than deep. Rows
of bony bucklers confluent below the dorsal fin, forming a complete coat

of mail on the tail ; tail produced in a filament beyond the caudal fin,

this longest in the young. Gill rakers somewhat fan-shaped. Pseudo-

branchiae obsolete. Species about 4, one of them inhabiting the fresh

waters of the United States, the others in Central Asia (Tartary, etc.).

(ovarii, spade; (ivyx°S) snout.)

150. SCAPHIRHYNCHUS PLATORYNCHUS, (Bafinosqne).

(Shovelnose Sturgeon; White Sturgeon.)

Body elongate, tapering into a slender, depressed tail, which extends

beyond the caudal fin in the form of a filament ; this filament is long and

slender in the young, but is usually lost in the adult. Bony shields

opisthocentrous (or with the bony spine behind the middle), sharply

keeled, the series confluent below the dorsal, obliterating the smaller

plates between; 2 occipital plates, with short keels; a spine in front

of eye, and one at the posterior edge of the rostral " shovel "
: snout in

the young with a few spines. Barbels nearer mouth than tip of snout.

Greatest width of head about i its length. None of tin 1 fulcra enlarged.

Dorsal and anal small ; anal a little more than | length of dorsal and

entirely behind it. Gill rakers small, lamellate, somewhat fan-shaped,

ending in 3 or 4 points. Dorsal shields 18 (15 to 20) ; lateral 16 (41 to 46);

ventral 13 (11 to 13). D. 32; A. 20. Head 1 in length. Color pale olive.

L. 5 feet. Mississippi Valley and streams of the western and southern

States; common, (-/ar/c, broad
; pvyxog, snout.)

Aetpenter platorynchus, Rafinesqxte, Echth. Oh., 80, 1820, Ohio River.

Acipenaer cataphractua, Gray, Proc. Zoiil. Soc. London, 1834, 122.

Soaphirhynchut raflnesquei, Heckel, Ann. Wiener Bios. Natnrgesch., r, 1836, 71.

BoapMrhynchut oataphractua, GOntheb, Cat., vm, 346, 1870.

Bctyphitrhynehopsplafyrrhj/nchua, Jordan A Gilbert, Synopsis, 88, L883.

Bcaphirkynchiu platyrhynchus, Kirsch & Fordiob, Proc. Ac. Nat. Sci. Phila., 1889,246.

IIOLOSTEI.

(The Bony Ganoids.)

Skeleton bony. Ventral tins abdominal, with the basilar segments

rudimentary, as in ordinary Ashes. Primary radii of posterior limb gen

orally reduced to one rudiment. Snboperonlnm and preoperculum pres-

ent . Branohiostegals present . ( loronoid bone and mesoooraooid present

Arterial hull) witii several pairs of valves. Optic nerves formings ohi«

asma. Intestine with a spiral \al\e. Air bladder cellular, Lung-like,

Bj the rnlei of the American Ornithologists' i nion. the generic namo £ ihowld
i"' pi • I'm 'l. \v«' regard all generic Dames aol ipellea alike as dlstlm i
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connected by a sort of glottis with the oesophagus. Tail heterocercal.

Skin covered with scales, which are ganoid or cycloid. As here under-

stood, this group consists of the two orders Rhombogaxoidea and
Cyclogaxoidea, the Crossopterygii' being considered as forming a dis-

tinct subclass. (Gaxoidei Holostei, part, Giinther, Cat., vm, 324-325,

328-331.) (oAof, complete ; bariov, bone ; also called Hyogaxoidea.)

Order K. RHOMBOGANOIDEA.
(The Gar Pikes.)

Parietals in contact; pterotic, basis cranii, and anterior vertebra sim-

ple; symplectics present. Mandible with coronoid, angular, articular,

and dentary bones ; third superior pharyngeal small, lying on fourth;

upper basihyal wanting ; maxillary transversely divided. A cartilaginous

mesocoracoid. Vertebra? opisthoccelian, that is, connected by ball-and-

socket joints, the concavity in each vertebra being behind. Pectoral tins

with mesopterygium and 5 other basal elements. Tail heterocercal. Air

bladder lung-like, single, connecting with the dorsal side of the oesopha-

gus. This order consists of a single family, Lepisosteid.e, (/jbfiSoc, rhomb;

Gaxoidea; also called Ginglymodi, }iyyfa>[iog, hinge; ehfoc, like, in allu-

sion to the hinge joints of the vertebrae.)

Family XXXII. LEPISOSTEID2E.

(The Gar Pikes.)

Body elongate, subcylindrical, covered with hard, rhombic ganoid scales

or plates, which are imbricated in oblique series running downward and

backward. Both jaws more or less elongate, spatulate or beak-like, the

upper jaw projecting beyond the lower. Premaxillary forming most of

the margin of the upper jaw ; the maxillary transversely divided into

several pieces. Lower jaw composed of as many pieces as in reptiles;

coronoid present. Both jaws with an outer series of small teeth, followed

by 1 (or 2) series of large teeth, besides which on the jaws, vomer, and
palatines are series Of small, close-set, rasp-like teeth. Large teeth of the

jaws conical in form, pointed and striate, placed at right angles to the

jaw ; these large teeth rest, according to Agassiz, in a rather deep furrow

,

protected on the outside by the raised border of the jaw, and on the

inside by a ridge of the same nature; these teeth are pierced in the center

by a foramen, which communicates with the maxillary canal, and through

which the nerves and bloodvessels enter the pulp cavity of the tooth;

the forms of the folded layers of dentine within the teeth are peculiar.

Pharyngeals with rasp-like teeth. Tongue toothless, short, broad, emar-

ginate, free at tip. External bones of skull very hard and rugose. Eyes
small. Nostrils near the end of the upper jaw. An accessory gill on tho

inner side of the opercle. Pseudobranchire present. No spiracles. Gills

4, a slit behind the fourth. Branchiostegals 3. Gill membranes some-

what connected, free from the isthmus. Gill rakers very short. Air blad-

der cellular, lung-like, somewhat functional. Fins with fulcra ; dorsal

* PoJypteridit; all the 6pecies belongiDg to the Old World.
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fiii short, rather high, posterior, nearly opposite the anal, which is simi-

lar in form ; tail heterocercal, in the young produced as a filament beyond
the caudal fin ; caudal convex; ventrals nearly midway between pecto-

rals and anal
;
pectorals and ventrals moderate, few-rayed. Stomach not

coBcal; pyloric appendages numerous. Spiral valve of intestines rudi-

mentary. Fishes of the fresh waters of North America and China, of

sluggish habits, but voracious and destructive to smaller fishes. Thefiesh

is tough and rank, valueless as food. One genus with about 5 species,

although more than 40 have been described. These fishes are of much
interest to geologists from their relationship to extinct ganoid genera,

many of which aro usually placed in this family. (Lepidosteid.i:,Guu-

ther, Cat., vm, 328-331.)

66. LEPISOSTEUS, LacCpede. Gar Pikes.

Lepisosteus, Lacepede, Hist. Nat. Poiss., v, 331, 1803, (gavialia = jssem).

Cylindroslem, Rafinesque, Ich. Ohieusis, 72, 1820, (platostomus).

Atraclosleus, Rafinesque, I. c, 72, (ferox).

Sarchirus, Rafinesque, I. cv 8G, (argenteus).

Lepidostens, Aqassiz, (corrected spelling).

Upper jaw with an outer series of small, sharp, even teeth, then a

series of large teeth, some of the anterior teeth being usually movable;

next comes a series of fine teeth, in one row in front, becoming a band
behind. In some species, the inner row of these teeth contains larger onee

;

next the vomerine teeth, also in a long band, and posteriorly a palatine

band. These bands on the roof of the mouth are frequently somewhat
confluent or irregular. In young specimens some of the palatine teeth are

often enlarged, these sometimes forming regular series. Lower jaw with

an outer series of small teeth, next a series of large teeth, next again a

broad band of line teeth on each side. Each of the large teeth fitting into

a depression in the opposite jaw. Rivers of North America. A single

species (L. sinensis, Bleeker) found in China. (heirig, scale; 6err£ov, bone.)

n. Largo teeth of upperjaw in a single row on each .side.

Lepisosteus:

b. Beak long and slender; the snout more than twice the 1 < -i i ^rt H of the rest ofthe head.

088BI -. 161

Cymnuiiosteur, (icv\i.i>dpo<>, cylinder; ooreW, bon>'

lb. Beak shorter and broader, little longer than rest of head. platostomus, i >2

Athactostki n,* (arpaKTo?, spindle; oerrtov, hone):

ii«. Large teeth la upper jaw in 2 rows uii each side; beak short aad broad, not longer than

reel i>f head.

>
. Scales in lateral line about 60, rama chub, 163

cc. Scales larger, those in lateral lino 52. rBOPIOOS, 164.

Subgenus LEPrSOSTEUS.

161. LEPISOSTEUS 0SSEU8, (Linnssus).

> d Gar; Bxlltuh; Common <; u: Pike.)

Snout a Little mors than twice the length of the reel of the head, its

length 15 to 20 tunes ils least width. OUvaoeonS, pale, and somewhat

' 'I'Ih- ii. inn- LilhoUpit, Rafinesque, upplii >i bj bim to a gigantic gai I

"l»«\ii jack Diamond ttsb," is based on s drawing bj Audubon, do) intend ' b) audubon t"

on 'Hi .hi\ posi lbl< fish.
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silvery below ; vertical tins and posterior part of the body with round

black spots, which are more distinct in the yonng; very young with a

blackish lateral band. Head 3 in length; depth 12. D. 8; A. 9; V. 6;

P. 10. Lat. line about t>2. L. about 5 feet. Great Lakes and rivers of the

United States from Vermont to the Rio Grande; generally abundant and

quite variable, the local variations having given rise to many specific

names." Southern specimens are often more distinctly spotted. A de-

tailed comparison of many specimens, from different parts of the country,

will probably show the existence of recognizable subspecies, but this

comparison is yet to be made, (ossein, bony.)

Esoxosseus, Linx.vxs, Syst. Nat., Ed. x, 1758, 313, after Artedi, based ou Acus maxima squamosa

viridis, the Green Gar Fish of Catesby, 1738, pi. 30, Virginia.

Esox oiridis, Gmelin, Sy?t. Nat., 1389, 1788, also after Catesby.

Lepisostt us gavailis, Laclplde, Hist. Poiss., v, 333, 1803, ''lakes and rivers of both Indies."

Lepisosteus oxyurus, Rafinesque, Ichtli. Ob., 73, 1820, Ohio River.

Lepisosteus longiroslris, Rafinesque, 1. c, 74, 1820, Ohio River.

Lepisosteus huronensis, Richardson, Fauna Bur. Anier., in, 237, 183C; Penetanguishene, Lake
Huron; GCntiier, Cat., via, 330, 1870.

Lepidosleus gracilis, Agassiz, Poissons Fossilen, n, 2, 1836.

Lepidosteus osseus Gunther, Cat., vm, 330, 1870.

Lepisosteus semiradiatus, Agassiz, 1. c., n, 2, plate 2, 1836.

Lepidosteus osseus, Jordan & Gilbert, Synopsis, 91, 1883.

Sarchirus vittalus, and Sarchvrus argenteut, Rafinesque, Icbth. Oh., 86, 1820, (young), Ohio River.

Lepisosteus bison, De Kay, New York Fauna: Fishes, 271, 1842, Buffalo, New York.

Lepisosteus lineatus, Thompson, Ili.-t. Vermont, 145, 1842, Lake Champlain.

Macrognathus loricatus, Gronow, Cat. Fish., 148, 1854, after Linnaeus.

Lepidosteus leptorkynchus, Girard, Pae. R. R. Expl., 351, 1858, Devil River, Texas.

Lepidosteus crassus, Cope, Proc. Ac. Nat. Sci. Phila., 18C5, 80, Bombay Hook, Delaware River.

Lepidosleus otarius, Cope, I. c, 86, " Platte River near Fort Riley;" but Fort Riley was on the

the Kansas River.

Subgenus CYLINDROSTEUS, Rafinesque.

152. LEPISOSTEUS PLATOSTOMIS, Rafinesque.

(Short-nosed Gar.)

Snout usually about i longer than the rest of the head, sometimes about

equal to it, its length 5 to 6 times its least width. Colors of L. osseus or

rather darker. Head 31 in length ; depth 8. D. 8 ; A. 8 ; V. 6. Lat. line

about 56. L. 2 to 3 feet. Great Lakes and southern and western rivers,

with the preceding, but less abundant northward. Still more variable

than the preceding; possibly more than 1 species confounded; not al-

ways readily distinguishable from the young of the next. (irAarvg, broad

;

orofxa, mouth.)

Lepisosteus platostomus, Rafinesque, Ichth. Oh., 72, 1820, Ohio River.

/ tfeusalbus, Rafinesque, /. c, 73, Ohio River.

Lepisosteus plalysloiiiiis, GUNTHER, Cat., vm, 329, 1870; Jordan & Gilbert, Synopsis, 91, 1883.

*M. Auguste Punieril (Hist. Nat. Poiss., Vol. n, 1870) divides this species, as represented in

the Museum at Paris, into 17, which are distinguished by trifling differences in proportions and
numbers of scales. His new names are L. treculi, Mississippi. 327; L. milberti. New York,
328; L. harlani, Wabash River, 329; L. emithi, upper Mississippi, 330; L. ayresi, Wabash
River, 331; L. copei, northern North America, 332; /.. lesueuri, Wabash River, 3155; L.

elisabeth, no locality, 336; /.. lamari, northern North America, 337; L. clintonii, no lo-

cality, 338; L. troosti, United States, 339; /. piquotianus, Lake Erie, 310; L. horatii, north-
ern North America, 341; L. thompsoni, upper Mississippi, 342; L. louisianensis, New
Orleans, 344.
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Lepidosteus grayi, Agassiz, Poissons Fossiles, n, 2, 1836, Louisiana.

Lepisosteus platyrhincus, De Kay, N. T. Fauna: Fishes, 273, 1842, Florida.

Lepidosteus latirostris, Girard, Pac. R. R. Expl., 352, 1858, Rio Pecos, Texas.

Lepidosteus oculatus, WlHCHBLL, Proc. Ac. Nat. Sci. Phila., 1864, 183, Huron River, Mich.

Cylindrosteus productus, Cope, Proc. Ac. Nat. Sci. Phila., 1865, 86, San Antonio, Texas.

Cylindrosteus agassizii, Dlmekil, Hist. Nat. Poiss., II, 351, 1870, St. Louis.

Cylindrosteus zadocki, Dcmkril, I. c, 353, upper Mississippi.

Cylindrosteus rafinesqnei, Dumlril, /. c, 354, United States.

Cylindrosteus castclnnui, IHmi'jril, l. c, 355, Lake Lafayette, Florida.

Cylindrosteus bartoni, Di^ilril, I. c, 356, New Orleans.

Subgenus ATRACTOSTEUS, Rafinesque.

153. LEPISOSTEUS TRISTCECHUS, (Bloch & Schneider).

(Alligator Gar; Great Gar; Manjuari.)

Snout usually not quite so long as the rest of the head, its least width

contained 3i times in its length. Head 3i in length. D. 8; A. 8 ; V. 6.

Lat. line 60. Scales in an oblique series from the ventrals to middle of

back 18 to 20. Color greenish, paler below, the adult usually not spotted.

L. 8 to 10 feet. Rivers of the southern States, Cuba, and northern Mex-

ico, north to St. Louis and Cincinnati. A huge, muscular, voracious fish,

useless as food, remarkable for its armature of enameled scales, (rpeif,

three; arot^or, row.)

Esox tristfxchus, Bloch & Schneider, Syst. Ichth., 395, 1801, Cuba, after Maujuari of Para.

Lepisosteus spatula, Laceplde, Hist. Poiss., v, 333, 1803, no locality.

Lepisosteus (Atractosteus) ferox, Rafinesque, Ichth. Oh., 73,1820, Ohio River.

Lepidosteus mwjuari, Poey, Memorias, i, 273, 1860, Cuba.

Lepidosteus (Atractosteus) berlandieri, GlEABD, Pac R. 15. Expl., 353, 1858, Tamaulipas.

Lepid -' u» vbridu, Gi'nthek, Cat., vm, 329, 1870, not Eaox tiriilis, Gmelin, which is L. osseus.

LtihoUpu triakeekiu, Jordan & Gilbert; Synopsis, 92, 1883.

Alractostens lucius, Dcmeril, I. c, 364, 1870, Tampico, Mexico.

154. LEPISOSTEUS TROPICUS, (Gill).

Head 4 in extreme length; depth 8^; scales 8-52 to 54-12. Otherwise

as in L. trintachus, from which it may not be distinguishable. (Gill.)

Streams of the Pacific Coast of Central America. (tropicus
t
tropical.)

Aim, tusteus tropicus, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 172, streams near Panama.
Atractosteus tropicus, Dumekil, /. c, 367, 1870.

Order L. CYCLOGANOIDEA.
(The Bowfins.)

I'arietals in contact. Pterotic, basis cranii, and anterior \ ertebra sim-

ple. Mandible with opercular and coronoid. Maxillary not transversely

segmented, bordering the month. Third superior pharyngeal lying on

enlarged fourth. Upper basihyal wanting. Vertebra 1 amphiooslian, the

anterior not modified. Pectoral fine with mesopterygium and 8 other ele-

ments. Air bladder cellular and lung-like. This order includes only the

family Amiik i . (/c6«Xof, circle; Qanoidea) also called EaXEOOMORPHI,
haleoomorphtUf formed like shad: imin-, in allusion to the resemblance

between tins group of Ganoids and the [sospondyli. it is probable that

the ancestors of the [bobpondtu are to be found among forms allied to

t he existing 1 1 Al.KCOMORPHI.
|
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Family XXXIII. AMIID^E.

(The Bowfins.)

Body oblong, compressed behind, terete anteriorly. Head subcorneal,

anteriorly bluntish, slightly depressed, its superficial bones corrugated

and very hard, scarcely covered by skin. Snout short, rounded; lateral

margins of upper jaw formed by the maxillaries, which are divided by a

longitudinal suture. Jaws nearly even in front ; cleft of the mouth nearly

horizontal, extending beyond the small eye; lower jaw broad, U-shaped,

the rami well separated; between them a broad bony plate, with radiat-

ing stria1
, its posterior edge free; jaws each with an outer series of con-

ical teeth, behind which in the lower is a band of rasp-like teeth; bands

of small teeth on the vomer and pterygoids; palatines with a series of

larger, pointed teeth; premaxillaries not protractile; tongue thick,

scarcely free at tip. Nostrils well separated, the anterior with a short

barbel; suborbital very narrow; a bony plate covering the cheek, similar

to the plates on the top of the head; operculum with a broad dermal

border. Branchiostegals 10 to 12. No pseudobranchne nor opercular

gill ; no spiracle
;
gills 4, a slit behind the fourth

;
gill membranes not con-

nected, free from the isthmus. Two peculiar, long, lanceolate, obliquely

striate appendages on each side of the isthmus, projecting backward and

covered by the branchiostegal rays, the anterior wholly adnate to the

isthmus, the posterior free behind. * Isthmus scaleless. Gill rakers stout-

ish, very short. Scales of moderate size, rather firm, cycloid, with a mem-

branous border. Lateral line present. Dorsal fin long and low, nearly

uniform; the posterior rays not much higher than the others; its inser-

tion in front of the middle line of the body, opposite the end of the pecto-

ral. Tail somewhat heterocercal (more so in the young), convex behind.

No fulcra. Anal fin short and low. Pectoral and ventral fins short and

rounded, the ventrals nearer anal than pectorals. Vertebrae amphicoelian

or double concave, as usual among fishes, none of them specially modified.

Abdominal and caudal parts of the vertebral column subequal. Air blad-

der cellular, bifid in front, lung-like, connected by a glottis with the

pharynx, and capable of assisting in respiration. Stomach with a blind

sac ; no pyloric coica. No closed oviduct. Intestine with a rudimentary

spiral valve. Fresh waters of the United States. A single species known
among living fishes. Several fossil genera are usually referred to this

family. (Amild.e, Giinther, Cat., viii, 324-325.)

67. AMIA, Linnajus.

(Bowfins.)

^l»a'a,t Linnjf.us, Syst. Nat., Ed. x:i, 1706, 500; (calva), nut of Gronow, 17G3, which is a non

binomial Dame for Apogon.

*See Wilder "On the Serrated Appendages of the Throat of Amia," Proc. Amer. Assoc. Adv
Sci. 1876, 259, for a discussion of these curious organs.

flf the nonbinoinia] generic names of Gronow are to be recognized, the name Amia must be

transferred to Apogon and the present genus must be called Amiatus. The date of Gronow's work
lies between that of the tenth edition (17.

r
>8),of Li imams, Systema Natura?, and that of the twelfth

(1766). The character of Gronow's work is essentially pre-Linnaean, and it contains no reference

to the Linnaean system. It seems to us that the genera of nonbiuomial writers should not be

given precedence over those of the binomial system.
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Amiatus, BAFINESQTJE, Analyse do la Nature, 88, 1815, (calva); substitute fur Amia, regarded as

too short for symmetry.

Characters of the genus included ahove. (ii/ula, ancient name of some
fish, probahly the bonito, Sarda sarda.)

155. AMIA CALYA, Linnaeus.

(Mudfish
;
DooFfsu

; Bowfin ; Grtndt.f.
; "John A. Grindi.e ;

" Lawyer ; Poisson de Mabais.)

Dark olive or blackish above, paler below; sides with traces of dark
reticulate markings; lower jaw and gular plate often with round blackish

spots; fins mostly dark, somewhat mottled. Male with a round black
spot at base of caudal above, this surrounded by an orange or yellowish

shade; in the female this ocellus is wanting. Lateral line nearly median,
directed slightly upward at each end. D. 48 (42 to 53) ; A. 10 to 12 ; V. 7.

Lat. line, 67 (65 to 70). Head 3| in length; depth 4 to 4+. Male about 18

inches in length; female 24 or more. Great Lakes and sluggish waters
from Minnesota to Virginia, Florida, and Texas; abundant. A voracious

and gamy fish of remarkable tenacity of life. The flesh is peculiarly soft

and pasty and is of no value for food.

Amia caba, Linn.eus, Syst. Nat., Ed. xu, 176G, 500, Charleston. S. C. ; (o'xtiieu, Cat., vm, 325,

1870.

Amia ocellicatida, Richardson, Fauna Bor. Amer., in, 236, 1830, </, Lake Huron.
Amia occidental*, De Kay, Now York Fauna: Fishes, 209, 1842, 9, St. Marys River, Mich.
Amia marmorata, Cuvier & Valenciennes, xix, 412, 1840, New Orleans.
Anna omuta, Le Suf.uii, in Cuvior & Valenciennes, I. c.,420, Chibault, on Mississippi River.

Amia cuidix, Le Sceur, /. c, 421, New Orleans.

Amiacamma, Cuvier & Valenciennes, I. c, 424, Lake Erie, after Kirtland.

Amia lentiginosa, Cuvier & Valenciennes, /. <\, 420, after Bonnaterre, no locality.

Amia mbcterulea, Cuvier A Valenciennes, I.e., 427, New Orleans.

Amia entered, Ci'viek A: Valentiennes, /. c, 430, Charleston, South Carolina.

Amia reticulata, LeSueur, /. c. 431, Wabash River.

Amia thompaoni, Dumeril, Hist. Nat. Poiss., n, 419, 1870, Lake Champlain.
Amui piquutit, Dr.MLKiL, I. c, 423, 1870, Upper Mississippi.

Series TELEOSTEI.
(The Bony Fishes.)

This group is sufficiently characterized in the analysis on page 97. The
name (reAetof, perfect; barkov^ bone) is not entirely distinctive, inasmuch

as the skeleton is well ossified in certain Ganoids. In general, however,
the group is well characterized by the absence of the anatomical features

asoribed t«> the Ganoids.

We begin the series with those Teleosts in which the air bladder con-

nects thronghonl life with the alimentary canal as distinguished from

those in which this connection is a feature of.iminat in it y. Slight as this

oharactei is. it ban value as an indicat ion of relationship. Among these

forms in which the air duel is retained there are 2 well-marked series,

probably distinot in origin, the one oharaoterizod by a singular modifica-

tion of the anterior vertebras, the other without this oharacter. The first

of the groups | 08TARIOPHY81 )
includes the great majority of li\ Ing I'lesh

w at.i fishes. From t he <>t her group t be specialized spinj -rayed fishes and

most marine fishes seem to be descended.

W. N. A. «.»
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OSTABIOPHYSI.

This group, which includes the great majority of the living fresh-water

fishes of the world, is characterized chielly by the modification of the

anterior vertebras. These are coossified and have some of their lateral

and superior elements detached and modified to form a chain of small

hones, the Weberian ossicles, which connect the air bladder with the ear.

The three orders, Nematognathi, Plectospondyli, and Scypiiophori

(Mormyrid(t'), which compose this group, are doubtless derived from a

common stock, (uoriipiov, a little bone; <pvaog
}
bladder.)

Order M. NEMATOGNATHI.
(The Catfishes.)

Parietals and supraoccipital conflueut. Four anterior vertebra 1 coossi-

fied, and with ossicula auditus or weberian apparatus. No mesoptery-

gium. Basis cranii and pterotic bone simple; no coronoid bone. Third

superior pharyngeal bone wanting, or small and resting on the fourth

;

second directed backwards. One or 2 pairs of basal branchihyals ; 2 pairs

of branchihyals. Suboperculum wanting, or modified into the uppermost

branchiostegal. Mesocoracoid present. Premaxillary forming border of

mouth above, except in one family, Diplomystid.e, in which the maxil-

laries also bear teeth. Interclavicles present. No scales. Skin naked or

with bony plates.

"This division is the nearest ally to the sturgeons (Ciiondrostei) among
Physostomous fishes, and I imagine that future discoveries will prove

that it has been derived from that division by descent. In the same way
the Isospondylous fishes are nearest the Halecomorpiii, and have prob-

ably descended from some Crossopterygian, near the Haplistia, through

that order. The affinity of the catfishes to the sturgeons is seen in the

absence of symplectic, the rudimental maxillary bone, and, as observed by

Parker, in the interclavicles. There is a superficial resemblance in the

dermal bones."—(Cope, I. c, 454.)

This group comprises the Silurid.e* and their relatives, now divided

into several families by Prof. Gill. (Silurid^e, Gunther, Cat., v, 1-277.)

(vf/fia, thread ;
yvdtfoc, jaw ; from the maxillary barbels, which are always

present.)

Analysis of Families of Nematognathi.

a. Air bladder well developed, usually simple or with transverse constrictions, lying free in

the abdominal cavity. Mouth terminal; teeth villiform, conical, incisor or molar

like; intestines short: arranged in longitudinal folds; body naked, or with one series

of lateral plates; diaphragm membranous; tip of scapular process reaching basi-

occipital. Dorsal fin short, confined to the abdominal part of the.vertebral column;

oporcle well developed and movable; adipose fin normally present; gill openings gen-

erally wide; caudal vertebrae not compressed, the neural spines simple, spine-like.

Maxillary rudimentary, forming the base of a long barbel, the premaxillaries alone

forming the margin of the upper jaw. SiU'nm.v., xxxiv.

* In the arrangement of the tropical genera of NEMATOGNATHI, we have followed closely the
"Revision of the South American Nematognathi," by Eigcnuiaun & Eigenmann, 1890,
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aa. Air bladder rudimentary, one division on either side of the coalesced vertebrae and entirely

surrounded by a bony capsule; this capsule formed by the skull and by the lat-

eral processes of the anterior vertebra*; diaphragm wholly osseous, formed by the

expansions of the clavicle and scapular process. Scapula and its process firmly joined

to the skull. Gill membranes joined to the isthmus; skin covered with bony plates.

b. Caudal vertebra' compressed, the neural and haemal spines expanded, forming a con-

tinuous ridge above and below; skin with several series of plates; mouth iuferior,

the lower lip reverted; teeth turned abruptly back above and usually expanded;
a single series of teeth erect and in function, the premaxillaries aud dentaries box-

shaped, filled with numerous relay teeth; intestinal canal coiled; cavity of air

bladder communicating with the exterior at a notch in the posterior margin of the
temporal plate at beginning of lateral line. Lokicaiuid.i:, xwv.

Family XXXIV. SILURID^E.

(The Catfishes.)

Body more or less elongate, naked or covered with bony plates. No
true scales. Anterior part of bead with 2 or more barbels, the base of

the longest pair formed by the small or rudimentary maxillary. Margin
of upper jaw formed by premaxillaries only. Suboperculum absent;

operculum present. Dorsal fin usually present, short, above or in front

of the ventrals. An adipose lin usually present. Anterior rays of dorsal

and pectorals usually spinous. Air bladder usually present, large, and
connected with the organ of hearing by means of the auditory ossicles.

Lower pharyngeals separate.

After the removal of numerous aberrant forms as distinct families, the

family of Silurid.i: contains more than 100 genera and upward of 900

species. Most of the Silurid.e are fresh-water fishes, inhabiting the

rivers of warm regions, particularly South America and Africa; compar-
atively few of them are marine, and these few are mostly tropical. They
are especially characteristic of tho Amazon region in South America.

(Silurid/e, part, Gunther, Cat., v, 30-65; <i!)-220.)

a. Gill membraues free or forming a free fold across the isthmus, rarely joined to the Isthmus;

anal fin shorter than caudal portion of vertebral column.

Tv nvsrniN 1.:

b. Nostrils close together, neither with a barbel, the posterior with a valve; teetb on the

palate; caudal forked. (Species chiefly marine.)

e. Lower jaw with 2 barbels; maxillary barbel band-like; pectoral spine with a band-

like filament. Fi i ,, mm-. ,.s

cc. Lower jaw with 4 barbels; palatine teeth fixed; bod i jaws with teeth.

d. Gill rakers few, .

r
> to 'J.

r
>; eye- above level of month.

c; m 1 1. ii nn>, etc., (genera 69 t" 7

1

ti<i. <;iii rakers verj many— K) or more, long and slender; eyes scarce!] above

level ofmotJth. Oi ruoaoi

i>ii. Nostrils remote from each other. (Fresh«water species.)

[ I A I I' It IN I

Posterloj Dostril with a barbel; barbels 8; do teeth on vomer oi

/. Adipose fln with its postei lor margin free.

o PremaxiUarj band ol teeth truncate behind; do! produced backward a!

the OUter HlieJeH.

h. Byes normal.
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i. Supraoccipital bone continuedbackward front the nape, it;- notched

tip receiving the bone at base of dorsal spine, so that a contin-

uous bony bridge is formed under the skin from Bnout to base

of dorsal; caudal fin forked. Ictaxurtjs, 76.

it. Supraoccipital not reaching interspinal bones, the bony bridge

more or loss incomplete. Amehui -

g<j. Premaxillary band of teeth With a lateral backward extension on each

side; lower jaw projecting; dorsal spine weak. Lkptops, 78.

ff. Adipose fin keel-like, adnate to the back.

j. Baud of teeth in upper jaw with a backward extension at its outer posterior

angle, as in Leptops. Notdrus, 1'J.

jj. Band of teeth in upper jaw without backward extension, as in AmeUtrus.

SCHILBEODES, -

PiaiELoniN.i::

ee. Posterior nostril without barbel; barbels G; adipose fin well developed; teeth in

vi lliform bands.

k. Teeth on vomer none, or in small patches.

I. Head covered with soft skin above, not granulated. Snout broad, scarcely

produced; barbels terete or slighlty flattened, not margined; head longer

than broad.

m. Occipital process, if present, not reaching the dorsal plate; dorsal

spine pungent. Riiamdia, 81.

mm. Occipitai process narrow, reaching the dorsal plate; fontanelle reach-

ing base of occipital process, a bridge across it above posterior

margin of eye; humeral process spine-like. Pimelodella, S2.

U. Head granulated above, naked or partially naked; occipital processusually

reaching dorsal plate; fontanelle not continued behind eyes; adipose

fin longer than high; humeral process broad; not spine-like.

PlKELODUS, 83.

68. FELICHTHYS, Swainson.

(Gaff-Topsail Catfishes.)

Breviceps, Swainson, Nat. Hist. Fishes, 1, 328. 1838, {bagre), name preoccupied.

FelicMhys, Swainson, I. c, n, 305, 1839, substitute for Breviceps, {bagre).

AUurichthys, Baird & Giraro, Proc. Ac. Nat. Sci. Phila., 1854, 26, [marinus).

MuricMhys, Gill, corrected spelling.

Mystus, Gronow, Cat. Fishes, Ed. Gray, 165, 1854, (carol inensis), name preoccupied.

Pimelodus, Blleker, Silures de Suriname. 65, 1864, {b«<j>e), not of Lacepede, as restricted by Gill.

Body rather elongate, little compressed. Head depressed, broad above.

Mouth large, the upper jaw the longer. Teeth all villiform; those on the

vomer and palatines forming a more or less perfectly crescent-shaped band.

Barbels 4; maxillary barbels band-like, very long: chin with 2 short

barbels. Nostrils close together, the posterior with a valve : nuchal region

with a granulated, bony buckler. Fontanelle large, well forward. Dor-

sal fin short, in front of the ventrals, with 1 sharp spine and 7 rays. Pec-

torals with a similar spine; pectoral spines, and sometimes dorsal spine

also, ending in a long, striated, band-like filament. Adipose fin moderate,

free behind. Caudal fin widely forked; anal moderate, emarginate; ven-

tral rays 6. Gill membranes somewhat connected. Tropical waters of

America, the species all marine. (Jelis, cat ; ijfivs, fish.)

a. Dorsal spine not produced in a loin: filament; occipital process large, shaped like a clover

leaflet; gill rakers 5 4- 14; base of ventrals about equidistant from snout and caudal.

PANAHSNSIS, 156.
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an. Dorsal spine produced in a long filament; occipital process normal; gill rakers not more
than 9.

b. Distance from dorsal fin to tip of snout3% to 4 in length; base of anal more than i length.

c. Anterior lobe of anal with minute dots, its highest ray less than '._, its base;

vomerine and palatine patches of teeth separate; anal ra.vs 32 to 35.

BAG RE, 1")T.

cc. Anterior lobe of anal with a large dark blotch, its highest ray more than }.2 it-

base; vomerine and palatine patches of teeth joined; anal rajs 28 to 30.

PIXXIMACVLATrs, 158.

cee. Head broader; occipital process narrower than in F. pimamaculatvx; body and fins

uniformly colored; no black blotch on ventrals or anal. BTDOUXII, 159.

bh. Distance of dorsal from tip of snout about 3 in length; highest anal ray about equal to

basg of anal, which is about % the length; anal rays 20 to 26.

d. Anal rays about 26; occipital buckler large, triangular, its width at base I
1

,, in its

length. filamentosvs, 160.

<hl. Anal rays 22 to 24; occipital buckler small, oblong, nearly as wide behind as before;

top of head smoother than in most other species; pectoral spine shorter than

head, a little longer than dorsal spine. marinis, 161.

ddd. Anal rays 19 to 21; pectoral spine as long as head, much longer than dorsal spine;

palatine teeth in a narrow band. bahiensis, 162.

156. FELICHTHYS PANAMEN8IS, (Gill).

Body robust; dorsal spines not produced; maxillary barbels reaching

base of ventrals ; caudal deeply forked. Steel blue, with brigbt reflections;

fins dotted. Head 4; depth 5. D. 1,7; A. 29. Mazatlan to Panama;
common, (jxuiamensis, from Panama.)

Ailurichthy$ ponometuia, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 172, Panama.
Aiturichlkyi nuehalie, GI'nther, Cat., v, 179, 1864, Panama.
AQurichthyipanameruia, Eigenmann & Eigenmann, S. A. Nematognathi, 31, 1890.

157. FELICHTHYS BAGRE, (Linnaeus).

Body rather elongate ; maxillary barbels reaching beyond front of anal

:

iiill rakers very slender, 2 + 6; dorsal filament reaching caudal. Dark

purplish, fins dotted. Head 4f ; depth 5£. D. I, 7 ; A. 32 to 35. Coast of

Brazil, accredited to the West Indies, but rare north of Surinam, (bagrt ,

Portuguese name of some catfish.)

Bilwusbagre, l.iw I I 3, Syet. Nat., Ed. xn, 505, 1766, South America, after Qronow.

AQurichthys bagre, Eiqbhmahk, 8. A. Nematognathi, 38, 1890,

Qdlmchthyt gronovit, CuvibbA Valfncif.nnks, xv, 40, 1840, Guiana, Maracaibo, Naua, Bahia,

Cayenne.

AUvrichiky* gronovii, GCktheb, Gat., v, 178, 1864.

m*, Banzaxi, Nov. <'<>m. Ac. Sci. Bonon. 1812, v, 334, pi. 28, Brazil.

Hfythu carolineruii, GaOHOW, <'ut. Fishes, Bid. Gray, 166| 1854, Rivers of South America.

l.'.s. PELICHTHT8 PINNIMACULATU8, (Steindachner)

Rather elongate; maxillary barbels reaching middle of anal; dorsal

spins i
1 in head, its filament reaching t«> caudal. Metallic bine; anal

with a large black blotch in front; lower caudal lobs pale. Head i

depth I
1

. I>. 1.7; A. 'is t<> 30. Mazatlan to Panama; common on sand}

shores. {pinna, I'm; macula I its, spotted.)

AQurichthyi pinnf/maculatm, STBIVDACHIfEB, Iehth. Beitr., i\, 1 5, is7,r), Panama, Altata, Costa

Rica; Kiuks m a\v, /. <•., 36, 1- 10
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159. FELICHTHYS ETDOUXII, (Cuvier & Valenciennes).

Head broader than in jP. pinnimaculatm. Dorsal shield as long as broad,

the lateral edges rounded ; its surface granulated and grooved ; occipital

process narrower than in F. pinnimaculatus. Teeth on palate forming a

transverse baud, subinterrupted in the middle. Maxillary barbel reach-

ing middle of pectoral spine. Dorsal spine grooved, granulated on

anterior edge; pectoral filament reaching end of anal. Body and fins

uniformly colored, no black blotch on ventrals or anal. Head4f. D. 1,7;

A. 30. Guayaquil. (Sauvage.) (Named for M. Eydoux, its discoverer.)

Galeichthys eydouxii, Cuvieb & Valenciennes, xv, 43, 1840, Guayaquil.

AUurichthys eydouxii, Savvage, iu Jordan, Proc. U. S. Nat. Mus., 1884, 40; description of original

type.

160. FELICHTHYS FILAMEXTOSUS, Swainson.

Very close to F. marinus, which it represents southward. Shields on

top of head rougher than in F. marinus, the granulations extending on

each side of fontanelle to before it
;
granulated area before occipital pro-

cess broader than long, its width more than i head; occipital process

triangular, emarginate behind, its width at base 1^ in its length; basal

bone of dorsal spine short but broad. Dorsal spine a little shorter than

head, a little longer than pectoral spine; its filament reaching to or

beyond adipose fin
;
pectoral filament to front of anal ; maxillary barbels

to end of pectoral spine. A. 26. Sandy coast of tropical America, on the

Atlantic side ; here described from specimens from Lake Nicaragua, {fila-

mentosus, bearing filaments.)

Felichithysfilameniosus, Swainson, Nat. Hist. Auim., n, 305, 1839, after Bloch, pi. 365.

AUurickOiysfilamentosus, Jordan, Proc. U. S. Nat. Mus., 1888, 411.

Galeichthys btoehn, Cuvier & Valenciennes, xv, 44, 1840, Bahia.

181. FELICHTHYS MARINUS, (Mitchill).

(Sea Catfish; Gaff Topsail.)

Head rather short and broad, rounded anteriorly. Occipital buckler

small, oblong, not much broader before than behind; band of palatine

teeth nearly continuous, extremely variable. Maxillary barbels extend-

ing about to the end of the pectoral spine
;
pectoral spine longer than the

dorsal spine, i the length of the head, its filament reaching the vent;

dorsal filament reaching adipose fin ; upper lobe of caudal much the

longer; anal fin falcate. Dusky bluish, silvery below. Head i±. D.I,

7; A. 23. P. I, 12; B. 6. Vert. 20 -f 30. Cape Cod to Texas; common
southward; not valued as food.

Sihirttsmaruwz, Mitchill, Tran^. Lit. and Phil. Soc. N. V., r, 1815, 433, New York.

Aihtrichlhi/s marinus, Ginther, Cat., v, 178, 1S64.

AUurichthys marinus, JORDAN & Gilhert, Synopsis, 111, 1883.

AUurichthys marinus, Eigenmann, L c, 30.

162. FELICHTHYS BAHIEXSIS, (Castelnan).

Very close to F. marinus and perhaps not distinct, the pectoral spine

longer, as long as head, the maxillary barbels extending about to root of

ventral; palatine teeth in a very narrow band. A. 19 to 21. (Guuther.)
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Mexico to Bakia, a doubtful species, placed by Eigenmanu with F. fila-

mentosus, as synonym of F. marinus.

Galeichlhya bahiensis, Captlenav, Anim. Amer. Sud., 37, 1855, Bahia.

A ilurichthijs hmijispims, GCnther, Cat., v, 178, lsG4, Mexico; South America.

69 to 74. GALEICHTHYS, Cuvier & Valenciennes

(Sea Catfish.)

Ibeftymtu, LArf;ptDE, Hist. Nat. Poiss., v, 151, 1803, (chinensis).

Galeichthys, Cuvier & Valenciennes, xv, 28, 1840, (feliceps, etc.)

Ariux, CrviER St Valenciennes, /. c, 52, (grandtcassig, arms, etc.) (Restricted to arius by Bleeker

in 1858)=7Vec%N«"«.

Ariodes, Muller & Troschel, Hone Ichthyol., in, 9, 1S49, (arewirius, etc.) (—Tachystirus.)

Hexanematichthijt, Bleeker, Ichthyol. Archip. Indici Siluri, Gl, 185S, (sondaicus).

Cephalocassis, Bleeker, /. c, G2, {welanochir). {=Uexanematichthys.)

Xtt'iinii, Bleeker, I. c, 02, (nasnt-i).

Guiritinga, Bleeker, /. c, G2, (commersoni). [=Netama.).

Sciadeiehtky*, Bleeker, I. c, 62, (emphysetus).

Selenaspis, Bleeker, <. c, 62, (herzbergii).

Hemiariwi, Bleeker, Nederl. Tijdskr. Dierk., 1, 18G2. 90, (atormi). (=:Hexcoumatiehthy».)

PseudartHs, Bleeker, 1. c, 91, {arms; grandicamis being regarded as type <>(' Arius). (—Tuchysitnts.)

Leptari>>$, Gill, Froc. Ac. Nat. Sci. Phila., 1863, 170, (dowi). (=$elenaspi<.)

Arhpsis, Gill,?, c, (m3berii=feli$). (=Hexanematichthy8.)

Xoturiits, Gill,/, c, (graudicassis). (—Xetmna.)

Body more or less elongate, subterete. Head armed with a bony shield

above, behind which projects an occipital shield; another smaller shield

at the base of the dorsal spine; these shields usually distinct but sonic

times covered by the skin as in Felichthys. Skull with a fontanelle.

Mouth not large, the upper jaw the longer. Teeth villiform or granular,

in a band in each jaw ; teeth in 1 or 2 patches each on the vomer and

palatines, all of them sometimes confluent into one band ; the palatine

teeth never movable. Barbels G (the nostrils without barbel), close

together, the posterior with a valve ; maxillary barbels usually short and
terete or somewhat compressed. Eyes with a more or less free orbital

margin, the upper edge sometimes adnate. Dorsal fin short, in front of

the ventrals, with a pungent spine and about 7 rays; adipose fin well

developed, posteriorly free; caudal fin deeply forked; anal tin short;

pectorals each with a spine; ventral rays 6. Skin smooth, naked, except

on the occipital and nuchal regions, where it is usually continent with

the surface, of the bony luicklers. Marine cattishes. Species very num-
erous on sandy shores in the tropical seas, never about coral reel's. This

group has been treated as one genus by Giinther, Eigenmann,and .lord an

<fe Gilbert* It seems to us more natural to separate the American species

into several genna, which is done in the descript i\ <• text below, too Late

for insertion in the key. (ray/V, swift; OVp&f tail.)

<; \ 1 1 1' 11 1 m -,- (yaAq, weasel ; i%0vf, fi^li ) : (genus 69.)

<i Heed and occiput entirely covered bj Beth and »kin ; occipital procoei sparingly granu-

lated.

This analysis of species in condensed from that ^i \ -n bj Bigennunn, 8 \ nathi,

48, and From that giTen bj Jordan a Gilbert, Bull U. 8. Fish Com. , 1882, 37 W< omit from
tin snalysli ill tho* ipecies which hare not as yet been found north of Guiana. Tho sub-

genera groups are recognised below as genera.
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b. Anal fin twice as long as high, with 22 rays; fontanelle with an indistinct groove;

occipital process twice as long as broad ; sides freckled. lentiginosis, 163.

bb. Anal fin higher than long, with about 15 rays ; fontanelle continued as a deep groove

to base of occipital process, which is 3 times as long as broad ; sides with a broad

pale band. peruvianus, 164.

art. Occipital process and bones of head exposed or covered with very thin skin ; bones on top

of head and occipital process granular.

c. Palatine patches of teeth with a backward projecting angle on the inner margin (this

often obsolete in the young in Selenaspis); vomerine bands contiguous or confluent.

General color brown, with bronze reflections.

d. Dorsal plate saddle-shaped, enlarged ; its length on the median line more than ,*„

that of head ; teeth on the palate villiform or bluntly conical ; vomerine bands

of teeth united.

SciADErcHTHVS, (Sciades, a rebated genus, from <TKid, shade ; ixQvs, fish): (genus 70.)

e. Posterior nasal openings not connected by a membrane. Species 16,'>-172.

/. Dorsal plate longer than broad, pointed in front, entering the short, emargi-

nate occipital process; fontanelle large, ending acutely at a point

nearer base of dorsal than tip of snout ; eye moderate, 5% or less in

interorbital space ; maxillary barbels not reaching beyond base of pec-

torals ; no pterygoid teeth ; head '&%. in length. troscheli, 165.

Selenaspis, (treA^rj, the moon ; ao-m's, shield:) (genus 71.) Species 173 to 176.

ee. Posterior nasal openings connected by membrane (young with the dorsal

plate reduced and no backward prolongation to palatine patch of teeth).

Dorsal shield much broader than long, its anterior margin truncate.

g. Occipital process very short, truncate behind, % wider at base than at

tip, its length less than % * ts greatest width
;
gill rakers 7 + 15;

fontanelle short, ending obtusely at a point much nearer tip of snout

than front of dorsal ; head 3% in length. dowi, 174.

dd. Dorsal plate crescent-shaped, not enlarged, its length on the median line much
less than ^ head.

Netuma, (Netmna keleti, a name used at Pondicherry for Neluma neiuma) : (genus 72.)

Species 177 to 185.

h. Occipital process widest at its base.

i. Fontanels obtuse, not produced backward as a groove ; interorbital region

granular ; barbels short ; caudal not % head
;
posterior nostrils not

connected by membrane ; head very large, 3% in length.

KESSLERI, 180.

ii. Fontanelle continued backward as a groove (in one species nearly obso-

lete), and the top of head not granular.

j. Interorbital region and shields of head finely granular ; no axillary

pore ; maxillary barbels long, reaching middle of pectorals
;
cau-

dal more than % head, which is 4 in length.
insculptus, 181.

jj. Interorbital region flat and smooth or with smooth ridges, a triangu-

lar smooth area extending backward from it.

It, Vomerine patches of teeth united, except in young.

7. Groove of fontanello almost obsolete, not reaching occipital

procoss, which is about as broad at base as long, with con-

cave margins ; caudal a little shorter than head, which is

:\\ in length ; shields of head coarsely granular.

pi.anicf.ps, 182.

XI. Groove of fontanelle well defined, reaching occipital process,

which is longer than broad at base and with straight edges;

barbels short, compressed at base ; head long 3§ in length,

its shields finely granular
;
paired fins often black at base,

PLATYP0G0N, 183.

lik. Vomerine patches of teeth separate on the median line.
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m. Spines long, scarcely shorter than head ; caudal nearly as long

ashead; head small, 4 in length ; mouth small, its breadth

not % head. OSCULUS, 184.

mm. Spines short, not % head ; head large, about 3% in length;

teeth on palate in 4 patches, bluntly conical; occipital

process scarcely as long as broad; caudal shortish;

mouth large, its breadth at least % length of head.

KI.ATTIHVS, 185.

or. Palatine patches of teeth without a backward projecting angle on the inner margin;

dorsal shield small, orescent-shaped
;
general color brown with blue reflections.

IIfxaxematichthys, (e£, 6ix ; pr^a, thread : ix^v?, fish): (genus 73.) Species 1S6 to 196.

n. Teeth on palate villiform.

o. Teeth on palate mostly in 4 patches.

p. Granulations of head not extending forward to between eyes.

q. Fontanelle continued backward as a narrow groove.

r. Occipital process long, about % head, its tip convex ; inner edge

of ventrals pale ; head 3% in length. feus, 186.

rr. Occipital process moderate, not % head ;
inner edge of ventrals

black ; head longer.

g. Head flat, depressed in front ; occipital keel bluntish
;
granu-

lations of head coarse and conspicuous ;
fontanelle reach-

ing base of occipital process, seemaxi, 1-7.

gg. Head scarcely depressed ; occipital keel sharper than in any

other species ; shields of head smoother than in //. teemcad;

patches of palatine teeth much smaller, fontanelle nar-

row, not quite reaching occipital keel. jordaxi, I
v *

qq. Fontanelle not. continued backward as a groove into the granulated

ion of the head.

/. Palatine patches of teeth small, scarcely larger than vomerine

patches, which are widely separated ; occipital process keeled,

truncate at tip; barbels rather long : vertical tins dark
; inside

of ventrals dusky. CSHl i B» I W8, 189.

//. Palatine patches much larger than vomerine.

». Fontanelle almost obsolete, ending between eye-, not pro-

longed backward as a groove
; body slender, caudal about

aslong as head ; paired tins pale. QtrATEJCALKHSIS, 190.

»'/. Fontanel. l ending midway between tip of snout and middle

of dorsal plate ; head broader than in preceding.

assimii.is, 191.

pp. Granulations of head continued forward to between the eyes; fontanelle

continued as a groove to base of occipital process; intororbital area

with 4 granular ri 1

r. Bead moderate, 4% in length ; dorsal spine P., In head; highest anal

lay lew than 2 in load. DABTCSPHALU8, 198.

Ilea, i long, :5j| in length ; dorsal spine l
:

!, in head ; highest anal ray

2\{K in head LONGI0IPHAMJ8, I'M.

Ta( HT8DKU8 gem

,///. Teeth mi palate granular ;
gill membranes not forming a free margin across the

Isthmus,

ir. Anal rays 111 to 22 ; head broader than high, more than 3 in length.

or. Ventral fins blackish on Inner margin ; axillary pore large
;
groove of fon-

tanelle scarcely reaching base of occipital process; vomerine teeth

mall, the patches widely separated ; head 3% in length.

Ml I W'l I

Ventral tins pale; axillary pole -mall
;
pectoral spue- reaching *l

hallway to middle ot central; occipital process little narrowed

behind; vomerine teeth course, the patches close togethei head

in length. 1
1
*thi,

ww, Arjal ray* 27 ; teeth on palate In 'J small bands widely separated ; fontanelle

long and narrow
; bead rough. HI WIBAW IT1 ~
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69. GALEICHTHYS,* Cuvier & Valenciennes.

163. GALEICHTHYS LENTIGINOSES (Eigenmann & Eigenmann).

Gill rakers 3 + 4. Color light brown, paler below, the sides freckled;

head 4 to 4^. A. 22. Panama. (Eigenmann.) (lentiginosus, freckled.)

Taehisunu lentiginosus, Eigenmann, Proc. Cal. Ac. Sci., 1888, 139, Panama.

164. GALEICHTHYS PERI YIANTS, (Liitken).

Gill rakers 3 + 10. Back and sides blue black; a conspicuous broad
pale band along the lateral line. Head 3j. A. 14 to 16. Pacific Coast of

Mexico to Peru, rather rare; this and the preceding species well marked
by the skin-covered head, similar to that of species of Felichthys.

Gcdeichthys peruvianus, Li'tken. Vidensk. Med., 204, 1874, Callao.
Taehisunu peruvianus, Eigenmann, S. A. Nematognathi, 51, 1890.

79. SCIADEICHTHYS, Bleeker.

165. SCIADEICHTHYS TROSCHELI, (Gill).

(Bagre Colorado.)

Body robust : dorsal plate longer than wide, its surface granular; gran-

ulations of head extending to above eye; occipital process short, emar-

ginate behind ; fontanelle large, ending acutely at a point nearer base of

dorsal than tip of snout ; upper caudal lobe 5 in length. Head 3f to 3J.

A. 18. No axillary pore. Female as in some other species, with the head
smoother and covered with thicker skin, as in the subgenus Galeichthys.

Dark brown, with a brassy luster. Mazatlan to Panama, not rare ; one of

the largest species, used as food. (Named for Dr. Franz Hermann
Troschel.)

Sdades troschdi, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 171, Panama.
Arms brandti, Steindachner, Ichtb. Beitr., iv, 21, 1876, Altata; Panama.
Tachisums brandti, Eigenmann, S. A. Nematognathi, 55, 1890.

166. SCIADEICHTHYS EMPHTSETUS, (Mtiller & Troschel).

Closely allied to S. troscheli, of which it is the Eastern representative.

Palatine bands of teeth with a backward projecting angle: teeth villi-

form
;
posterior nostrils not connected by membrane. Eye moderate, 5

in the interocular space, 11 in head. Maxillary barbels flattened, reach-

ing middle or end of dorsal fin. Dorsal plate pointed in front, entering

the notched occipital process ; as wide as long, its surface pitted. Granu-

lations of the head extending to above middle of cheeks. An elongate

patch of teeth behind each palatine patch. Caudal deeply forked, t lie

upper lobe 3$ in the length. Head 3$. Depth 6. D. 17 ; A. 18. Yellowish

brown, paler below. Surinam. (Eigenmann.) (luovoau, to inflate.)

Bagrus (Sciades) emphyselus, MOlleb & Troschel, Horse Ichthyol., m, 8, 1849, Surinam.
Arius emphyselus, GCnthfr, Cat.,v, 150, 1864.

IVtcAtRurusempAjrsefoSjEiGENifANN, S. A. Nematognathi, 53, 1890.

167. SCIADEICHTHYS TEMMINCKIANCS, (Cuvier A Valenciennes).

Palatine bands of teeth with a backward projecting angle on the inner

margin; teeth on palate villiform or nearly so. Dorsal plate pointed in

* For the characters of this and other genera related to Tachysurus see the analysis above.
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front, entering the notched occipital process, \ as wide as the skull he-

hind the eye; surface of the hones striate rather than granulate. Eve
small, 6 to 7 in the interorbital. Maxillary barbels reaching tips of ven-

trals. D. I, 6 ; A. 21. (Cuvier & Valenciennes.; Cayenne. Like the

next, known only from the original description, both apparently allied

to S. troscheli. (Named for C. J. Temminck, then director of the Museum
of Holland.)

Bagruatemminckianug, Cuvier & Valenciennes, xiv, 403, 1839, Cayenne.
Arins temminchii, GOntheb, Cat., v, 151, 1804, alter Cuvier & Valenciennes.

Tachianrus temminckaamts, Eigenmann, S. A. Nematognatlii, 53, 1890.

168. SCIADEICHTHYS FLAVESCEXS, (Cuvier & Valenciennes).

Palatine bands of teeth with a backward projection on the inner

margin. Dorsal plate enlarged, pointed in front, entering the notched
occipital process ; emarginate behind, as wide as the cranium behind eye :

granulations not extending forward to eyes ; opercle and humeral process

striate, not granular. Eye very small, 9 in interorbital. Dorsal and pec-

toral spines granular, moderately serrate. Upper jaw little longer; pala-

tine bands of teeth oval. Maxillary barbel extending to middle of

pectoral. Ventral shorter than pectoral fins
;
adipose J less than anal

fin. Upper caudal lobe little the longer D. I, 7 ; A. IS. (Cuvier A.

Valenciennes.) Cayenne, (jlavescens, yellowish.)

Bagrua flaoeaceru, Covieb a Valenciennes, xiv, 402, 1839, Cayenne.
Aritu flaveacem, GPnther, Cat., V, 151, 1?64.

Tachisurmflaveacens, Eigenmann, 8. A. Nematognathi, 53, 1890.

169. SCIADEICHTHYS MESOPS, (Cuvier & Valenciem

Palatine teeth villiform, the band with a backward projection; poste-

rior nostrils not connected by membrane. Dorsal plate enlarged, notched

in front, receiving the point of occipital process. Eve midway between
snout and preopercle ; occipital process twice as long as broad, its tip

mucronate, corresponding to a notch in the dorsal plate: top of head
granulated to front of eyes; opercle granulated superiorly; humeral pro-

cess as long as high, strongly granulated. Ventrals as long as pectorals.

D. I, 7; A. IS. (Cuvier & Valenciennes.) Gniana. {fiianq^ middle;

mi//, eye.)

Bagrua meaopa, Covier A Valenciennes, xiv, 466, 1839, Guiana.

Irtw m$aopa, GOntheb, Cat., v, 146, 1864.

Tockiaurua meaopa, Eigenmann, 8. a Nematognathi, 67, lnoo.

l 70. SCIADEICHTHYS TROOPS, id. vie.- a Valenciennes),

Head! to U: depth, 7. D. 1,7; A. is. Palatine bands of teeth with a

backward project ing angle; posterior oos1 rila nol connected by membrane;
dorsal plate large, lmtieillv shaped, notched in front, receiving the point

of occipital process; hones of head coarsely granular. Eye nearer snout

than to preopercle, l j in snout, abont 3 in interorbital. .laws Bubeqnal
;

occipital process broader than long, mucronate at tip; operole striate.

Body slender and elongate ; bead depressed ; teeth on roof of month in 6

contiguous patches. Caudal deeply forked, the longer upper lobe i| in
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body
;
pectoral spine 1£ in head. Plumbeous above, with blue luster : fins

dotted with brown. (Eigenmann.) "West Indies from Porto Rico to Suri-

nam and south to Pernambuco. (~po, before; uip, eye.)

Bagrus proops, Ctjvieb & Valenciennes, xiv, 457, 18:59, Guiana; Porto Rico.

Arius proops, GOnther, Cat., v, 148, 18G4.

Netuma proops, Bleekee, Siluresde Suriname, 62, 1864.

Tachisurus proops, Eigenmann, S. A. Nematognathi, 57, 1890.

171. SCIADEICHTHYS PASSANT, (Cuvier & Valenciennes).

1). I, 7; A. 17. Palatine patches of teeth with a backward projecting

angle; dorsal plate notched in front, receiving the point of occipital pro-

cess. Eye nearer snout than to preopercle. Lower jaw longer ; occipital

process wider and shorter than in S. proops, its tip reduced; dorsal plate

more or less crescent-shaped. Eye nearer snout than in S. proops. Head

flat, especially forward; opercle strongly granular: humeral process

obtuse, higher than long, granular; dorsal and pectoral spine granular

in front, weakly serrate behind; ventrals longer than pectorals. (Cuvier

& Valenciennes.) Cayenne, (passany, the vernacular name at Cayenne.)

Bagrus passany, Cuvier & Valenciennes, xiv, 458, 1839, Cayenne.

Arius passany, GBnther, Cat., V, 149, 1S«'4.

Tachimrus passany, Eigenmann, S. A. Nematognathi, 58, 1890.

172. SCIADEICHTHYS ALBICANS, (Cuvier & Valenciennes).

D. I, 7; A. 19. Palatine bands of teeth with an angle behind, the teeth

villiform : dorsal plate notched in front, receiving the point of occipital

process. Eye nearer snout than to preopercle. Jaws equal ; dorsal plate

large, almost as wide as the skull behind eye ; opercle striate : top of head

granular forward to between eyes; a triangular smooth area in front:

humeral process, dorsal plate, and outer margins of dorsal and pectoral

spines granular. Snout 3 in space from eye to preopercle ; eye 5 in inter-

ocular space. Maxillary barbels scarcely reach gill opening. Adipose

almost as long as anal. Caudal lobes subequal, 51 in the total length.

Head 4f in the total, its width H in its length. (Cuvier & Valenciennes.)

Guiana to the Amazon, (albicans, whitish.)

Bagrus albicans, Cuvieh & Valenciennes, xiv, 461, pi. 420, 1839, Cayenne.

f Bagrus valenciennesi, Castelnau, Anim. Amer. Sud., 31, pi. xiii, f. 1, 1855, Amazon.

Arius valenciennesi, GAnther, Cat., v, 150, 1864.

Tachisurus albicans, Eigenmann, S. A. Nematognathi, 59, 1890.

71. SELENASPIS, Meeker.

17:t. SELKNASI'IS HERZBERGII, (Bloch).

Head 3? to 3|; depth, 5 to 6. D. I, 7; A. 18. Palatine bands of teeth

with a backward projecting angle ; teeth all villiform. Posterior nasal

openings connected by a membrane: dorsal plate and occipital process

truncate where they meet, at least in the adult ; in the young the dorsal

plate is somewhat convex in front, the backward projecting angles of the

palatine patches not developed. Occipital process i as wide at tip as at

base; its length more than £ its width ; its middle scarcely keeled : uill

rakers 5 -{- 10. Body elongate, the head longer than wide
;
plates on head
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granular ; fontaiielle not continued behind the eyes and without backward
projecting groove. Plumbeous above, sides silvery, fins dusky. (Eigen-
manu.) Coasts of South America from Cayenne to Para; common. (Named
for Herzberg.)

Sthtnu hentoergii, Bi.ocn, Ichthyol., vm, 33, pi. 3G7, 1801, Surinam.
Arhis herzbergii, Gintiieu, Cat., v, 144, 1804.

Tachisurw herzbergii, Eigenmann, S. A. Ncinatoguathi, 59, 1890.

Pimelodua argenteus, Lackpkue, Hist. Nat. Foiss., v, 94, 1803, Surinam.
Bagi as, Cuvier .V: VALENCIENNES, xiv, 45G, 1839, Cayenne.
Bagrus ccelesiinus, MOllee & Troschel, Horse Ichtli., in, 7, 1849, Guiana.
Heaamematichthys humenorhimis, Bleekek, Si lures de Suriname, 57, pis. xi aud xm 1804 Suri-

nam.

174. SELENASPIS DOWI, (Gill).

Head 3i in length. Gill rakers 7 -f 15 ; A. 16. Dorsal shield and occip-

ital process truncate, the former much broader than long, the latter very
short ; the length of occipital process not i its greatest width ; fontanel le

short, ending obtusely at a point much nearer tip of snout than front of
dorsal. Young with dorsal shield reduced, vomerine bands separated and
the backward prolongation of palatine bands obscure. Panama to Guay-
aquil. (Named for Capt. John M. Dow.)

Leplarvus douri, >'.iu., Proc. Ac. Nat. Sci. Phila., 1863, 170, Panama.
alatus, Steindachner, Ichth. Beitr., iv, 19, 187G, Panama.
lowi, Jordan & Gilbert, Bull. V. S. Fish Coin., 1881, 37.

Tackieunu douri, Eigenmann, S. A. Nematognathi, 61, 1890.

175. SELENASPIS LUNISCUTIS, (OnTier & Valenciennes)

Bead 3g ;
depth 5i to 6. D. I, 7; A. 16 to 19. Palatine bands of teeth

with a backward projection. Teeth in jaws coarse, conical; those on
vomer and palate finely granular. The patches separate in young, but
united and covering most of roof of mouth in adult. Margin of dorsal
plate and of occipital process convex where they meet; palatine patches
of teeth connected by the vomerine patch in front, their inner margins
not touching behind. Body rather stout. Head large, flattish above;
top of head coarsely granular in young, becoming more finely granular
with ago. Occipital process broader than long. Dorsal plate large, sad-
dle-shaped, broader than long or longer than broad. Fontaiielle crossed

DJ 1' or :> bony bridges, the middle portion more than
J its total length.

Barbels short. Purplish brown, with brown dots below. (Eigenmann.)
Surinam to Itio .Janeiro ; common, (hum, moon ; .scutum, shield. )

driu* luniacutu, Cuvier & Valenciennes, xv, 109, lsio, Brazil.

Ariua hmitculu, GOnther, Cat., \, 152, 1864,

rw lunieou i.i
i i iann, S. A. Nematognathi, 63, 1890

I7<;. SELENASPIS PARKEBI, (Traill).

(BRESSON.

|

Allied to 8. lunUoutis] the teeth on the palate granular. Dorsal plate
large, emarginate in front, recen ing the pointed occipital process; pala-
tine patohes either separate or united for their whole length. (Bleekei
Muddy river mouths, Guiana to Para. (Named for Mr. Pai ker.

I
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Silurusparkeri, Traill, Mem. Werner. Soc, 1832, vi, :577, pi. 6, Guiana.

Arius parkeri, Gi'vnii.R, Cat., v, 1515, 1864.

Tachisurus parkeri, Eigenmann, S. A. Nematognathi, 65, 1890.

Arius quadriscutis, Cuvier & Valenciennes, xv, 111, 1840, Cayenne ; Mana.

Netuma quadriscutis, Bleeker, Silures de Suriuame, 59, 1864, with plates.

72. NETUMA, Bleeker.

177. NETUMA GRANDICASSIS, (Cuvier & Valenciennes).

Head 3= to 3f; depth 5f to 6. D. 1,7; A. 18. Dorsal plates cresent

shaped, not enlarged. Occipital process shaped like a clover leaflet,

emarginate at tip, narrowly and deeply constricted at base, its margins

regularly and strongly convex ; its middle keeled or not ; its length not

much greater than its breadth. Body cylindrical in front, tapering

behind. Head greatly depressed, longer than broad; center of fontanelle

over middle of eye, not continued backward as a groove; interorbital

region with 4 ridges; upper jaw considerably projecting; lip wide; vome-

rine teeth in small patches or wanting; palatine patches triangular, pro-

duced backward. Guiana to Bahia. (Eigenmann.) (grandis, large; cassis,

helmet.)

Arius grandicassis, Cuvier & Valenciennes, xv, 53, pi. 427, 1840, Guiana ?

Arius grandicassis, Gcnther, Cat., v, 153, 1864.

Tachisurus grandicassis, Eigenmann, S. A. Nematognathi, 65, 1890.

178. NETUMA STRICTICASSIS, (Cuvier & Valenciennes).

Entirely similar to N. grandicassis, but with the occipital process much
narrowed, its margins scarcely convex, and its length 2 or 3 times its great-

est breadth. The form of this process varies, so that Eigenmann regards

this form as a variety of N. grandicassis, another subspecies (parmocassix,

Cuvier & Valenciennes, from Bahia), being intermediate between the two.

Surinam to Bahia. (Eigenmann.) (strictus, narrowed; cassis, helmet.)

Arius stricticassis, Timer & Valenciennes, xv, 58, 1840, Cayenne.

Arius stricticassis, GtJNTHER, Cat., v, 154, 1864.

Tachisurus grandicassis stricticassis, Eigenmann, S. A. Nematognathi, 68, 1890.

179. NETUMA DUBIA, (Blocker).

Head 4£ to 4^ in length ; eye 4 to 4f in head, 1£ to If in interocular space

;

body little broader than high; caudal compressed
; head depressed, acute,

its width H to 1£ in its length ; width of mouth 2$ to 2J-. D. I, 7 ; A. 18 to

20. Dorsal plate, crescent shaped, not enlarged. Palatine bauds of teeth

without backward extension. Teeth villiform. Occipital process widest at

its base. Interorbital region granular, or if smooth, the fontanelle with-

out a groove. Posterior nasal openings not connected by a membrane.

Fontanelle not produced backward as a groove. Maxillary,barbels reach-

ing to base of ventrals. Occipital process keeled, not much longer than

broad; snout scarcely longer than eye, depressed, a large axillary pore;

dorsal spine H in head, granulated on its basal half in front; striate on

sides, slightly serrate behind; adipose longer than dorsal fin, twice as

long as high
;
pectoral spine broader but not longer than dorsal spine, its

inner margin conspicuously serrated; ventrals much shorter than pecto-

rals; anal as high as long; caudal 4? to G iu the length. Surinam.

(Bleeker.) {dubius, doubtful.)
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Netuma dubia, Bleeker, Verel. Med. Ac. Wet. Anisterd., xiv, 382, 1802, Surinam.
Arius dubhut, Gvntiier, Cat., v, 144, 1804.

Tacitmurus dubiu.s, Eiuenmann, S. A. Nematoguathi, 69, 1890.

180. XETUMA KESSLERI, (Steindachner).

Head large, 3i; caudal not f head; fontanelle obtuse behind. A. 17.

Shields of head coarsely granular ; barbels short, reaching base of pec-

torals. Altata to Panama ; not rare. (Named for Dr. K. P. Kessler, author
of the Ichthyology of Turkestan.)

Arim keasleri, Steindachner, Ictath. Beitr., iv, 24, 187G, Altata; Panama.
Arim kessleri, Jordan <fc Gilbert, Bull. U. S. Fish Comm., 1882, 40.

Tachisurtu kessleri, Eioenmann, S. A. Nematoguathi, 69, 1890.

181. NETUMA IXSCULPTA, (Jordan & Gilbert).

Head 4. A. 18. Eye 6£ in head ; Fontanelle gradually narrowd behind,

becoming a narrow groove nearly reaching occipital process; dorsal and
pectoral spines subequal, 1£ in head; fins pale. Panama, (inaculptus,

sculptured.)

Arim insculptus, Jordan & Gilbert, Bull. U. S. Fish Com., 1882 (188:5), 41, Panama.

182. NETUMA PLAXICEPS, (Steindachm-r).

Head 3| to 4. A. 17. Shields of head rather coarsely granular : barbels

very short, scarcely reaching pectoral; caudal a little shorter than head:

interorbital area fiat and smooth; fins dusky. Altata to Panama; not
rare, (planus, flat ; -ceps, head.)

Ariut planiceps, Steindaciinek, Ichth. Beitr., iv, 26, 1876, Altata; Panama.

183. NETUMA PLATYPOGOX, (Giinther).

Head 3£. A. 18. Shields of head finely and irregularly granular, the

granules not in lines. Inner margins of palatine patches of teeth straight ;

fontanelle continued abruptly backward as a groove; anterior margin
of dorsal spine sharply serrate; body rather elongate, the top of head
with an unusually large smooth area. Gulf of California to Peru;

generally common. (7rAaTi'c, broad; nuyuv, beard, the barbels being

widened at base.)

Arim pktfypogon, GrvniF.it, <'at., v, 147,1864, San Jose de Guatemala.
Arim pkUgpogon, Jordan A Qilbkbt, /.<•., 14, 1882.

Taehimru* plaLypvjon , Eioenmann, S. A. Nematognutlii, 71, lS'.to.

184. N KIT MA 08CULA, (Jordan 4 Gilbert).

Head 3f. A. 18. Mouth small, with thick lips; occipital process narrow,

lt8 edges almOSJ parallel until abruptly widened at base; median keel well

dereloped; fontanelle broad and shallow, becoming a narrow groove

behind, nearly reaching occipital process, shields ooarselj and sparsely

granular; interorbital space nearly plane, with smooth ridges; barbels

short; Ans blackish. Panama; soaroe, | osoulue, diminntnve of o«, mouth.]

Arimotcuhts, JORDAN I GlUIST, I. c, 1882, lf>, Panama.
i i \mans, 8. A. v in,ttogna tin, 74, i



128 Bulletin 47, United States National Museum.

185. XETl'MA ELATTl'RA, (Jordan ft Gilbert).

Head 3f. A. 18. Mouth rather large; vomerine teeth rather coarse;

palatine patches small; barbels rather short; occipital process sliort,

broadly triangular, with concave sides, the base abruptly broadened:

median keel well developed; fontanelle broad and shallow, with a narrow
groove behind, nearly reaching occipital process ; shields roughish, but
smoother than in N. kessleri : barbels rather short ; caudal short, lg in

head. Panama; scarce. (i/MT-uv, reduced; ovpd
}
tail.)

Arias elatturus, Jordan ft Gilbert, I. c, 45, 1S82, Panama.

73. HEXANEMATICHTHYS, Meeker,

istj. HEXANEMATICHTHYS FELIS, (Linnaeus).

(Sea Catfish.)

Head 3^ ; depth 5. D. I, 7 ; P. I, 6; A. 16. Body rather elongate, not

compressed, tapering into the slender tail ; head subconic, depressed,

flattish above; maxillary barbel nearly as long as the head; gill mem-
branes broadly united, forming a narrow, free fold across the isthmus;

occipital process with a median keel, long, about i head
;

its tip convex
;

fontanelle forming a narrow groove; top of head comparatively smooth;
humeral process nearly } the length of the pectoral spine ; caudal deeply

forked, the upper lobe the longer. Steel blue, sides and belly silvery,

lower fins pale. L. 24 iuches. Cape Cod to Texas: common southward
along the sandy coast, the most abundant of the salt-water catfishes on
the United States coast, and the only one of the Tachymrua type found
much north of the Tropic of Cancer, (felis, cat.)

SUurusfelis, Linn.txs, Syst. Nat., Ed. xn, 503, 1766, Charleston, S. C.

Arius mtiberti, CuYEEB ft Valenciennes, xv, 74, 18-10, New York ; Charleston.

Arius mtiberti, Gunther, Cat., v, 155, 1864.

Arms equestris, Baird ft Girard, Proc. Ac. Nat. Sci. Phila., 1855, 26, Indianola, Texas.

Arius equestris, Gunther, Cat., v, 173, 1864.

Arius felis and equestris, Jordan & Gilbert, Synopsis, 110, 1883.

187. BEXANEMATICHTHYS SEEMANI, (Gttnther).

Head 3^. A. 18. Head flat, depressed in front, its shields coarsely

granular; occipital process wider than long, with a bluntish keel; fon-

tanelle open to above the posterior margin of the eye, with a deep back-

ward extending groove: barbels reaching slightly beyond base of pectorals;

vomerine teeth in 2 small ovate patches; each joined to a larger palatine

patch; axillary pore large; gill rakers 5 -{- 12. Paired fins dusky within.

Panama. (Named for Dr. Seeman, who obtained the type.)

Arius seemani, Gunther, Cat., v, 147, 1864, "Central America."
Tachisurus seemani, Eigenmann, S. A. Nnnatognathi, 78, 1890.

188. HEXANEMATICHTHYS JORDAN!, (Eigenmann & Eigenmann.)

Head 3i. A. 18. Rathei robust; interorbital area flat and smooth;
shields of head finely and sparsely granular; opercle smooth; occipital

process about as long as head, with an unusually sharp keel; fontanelle
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continued as a deep groove to base of occipital process : maxillary barbels

reaching axil ; snout blunt; vomerine teeth in 2 small, separate patches,

contiguous to the larger palatine patches; gill rakers 6 + 9. Caudal

deeply forked. Inner surface of paired tins black. Panama; two speci-

mens known. (Named for David Starr Jordan.)

Tachminis jordani, Eigenmaxn & ElQENMANN, Proc. Cal. Ac. Sci., 1888, 142, Panama ; Eigen-

ma.vn, S. A. Nematognathi, 79, 1890.

189. HEXAXEMATH HTHYS t ERILESCEXS, (Giinther).

Head 3£ to 3|. A. 17. Palatine patches of teeth small, scarcely larger

than the vomerine patches which are oval and widely separated on median
line; occipital process broader than long; head f as wide as long; eye

6£ in head, 2 in snout, 3 in interorbital width ; maxillary barbels to mid-

dle of pectorals; occipital process keeled, subtruncate posteriorly; dorsal

spine 2 in head; pectoral spine equal to head without snout ; upper caudal

lobe about as long as head. Steel blue; fins largely black. West coast

of Guatemala. (Giinther.) (Latin, bluish.)

Arius ctendeacens, Ginthek, Cat., v, 149, 1864, Rio Huamuchal, Guatemala.

190. HEXAXEMATICHTHYS (JUATEMALEXSIS, (Giinther).

Head 35?. A. 18. Palatine patcheo of teeth much larger than vomerine;

fontanelle almost obsolete, ending between the eyes, and not prolonged

into a groove; head j as wide as long; body slender; fins mostly dusky;

caudal about as long as head ; body slender. Mazatlau to Central Amei Lea
j

not rare.

Ariua guatemalenns, GOntheb, Cat., v, 145, 1864, Guatemala; Chiapas.
AritiH guutenialensti, JORDAN & Gilbert, /. C, 48,1882.

191. HEXAXEMATICHTHYS ASSIMILIS, (Giinther).

Fontanelle short and narrow, ending midway between tip of snout

and middle of dorsal plate; head f as wide as long. D. I, 7; otherwise

essentially as in //. guatemalensw. (Giinther). Atlantic coast of Central

America, ascending streams, (assimilis, similar.)

Arku cueimilit, GOntheb, Cat., v, 146, 1864, Lake Yzabal, Guatemala.
Aritu owimilu, Jordan, Proc. Ac. Nat. Sci. Phila., 188:5, 281.

198. hex v\k>iati< -iitiiys si HIXAMENsis, (Bleekei

Head3g; depth 6. D. 1,7; A. 18. Palatine bands of teeth without

backward projecting angle; teeth all villiform, those on the palate in I

patches, the vomer and palatine patches sometimes contiguous. Granula-

tions of the head oontinned forward to between the eyes. Fontanelle not

continued backward as a groove; interorbital area w ithoul ridges ; adipose

tin about as high as long, shorter than the dorsal tin. Depth of head i in

ill Length; width H. Eye 5fc in the head, 2£ in the interooular, less thao

2 in snout. Oooipital proosss not longer than broad, not conspicuously

keeled, Bnout depressed; apperja^ little longer than lower. Vomer and
palatine teeth contiguous. M axillary barbels reaohingto the base of the

I . N. A. Id
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pectorals. Opercle smooth. Dorsal spine shorter than the pectoral spine,

about 2 in the head, granulated in front, striated on sides; caudal 4 in

length Surinam. (Bleeker).

HexanemalichthgB snrinamensis, Bleeker, VereL Med. Akad. Wet. Anisterd., 380, 1862, Surinam.

Arius surimxmensix, Gf nther, Cat., v, 148,1864.

Tachmirus surinmensis, Eigexmanm, S. A. Nematognathi, 81,1890.

193. HEXANEMATICHTHYS DASYCEPHALCS, (Giinther).

Head 4|. A. 21 . Interorbi tal area with 4 very rough granulated ridges

;

(smoother in 9); shields of head coarsely granular; vomerine and palatine

teeth on each side confluent in a small roundish patch: gill membranes

not forming an angle; fontanelle continued backward as a groove to base

of occipital process; spines high; the dorsal 1| in head. Fins blackish.

Panama (wrongly ascribed to the Hawaiian Islands). ((Wi'f, rough;

KE<pa%7j, head.)

Arnu dasycephahis, Gf nther, Cat., v, 1864, 157, Oahu, apparently au error.

Arius dusycephahi.s, Jordan & Gilbert, /. c, 51,1882.

194. HEXANEMATICHTHYS LONGICEPHALl'S, Eigenmann & Eigenniann.

Head 3f . A. 20. Allied to H. dasycejrtalus, but with the granular ridges

on the head largely obscured by thick skin; occipital process as long

as broad, its margins concave; fontanelle produced as a deep groove:

barbels short: gill rakers short and thick, 4 + 5; spines short; tinsdusky.

Panama. (Eigenmann.) (longus, long; KeipaXrj, head.)

Tachisurus longicephalns, Eigenmann & Eigenmann, Proc. Cal. Ac. Sci., 1888, 143, Panama;

Eigenmann, S. A. Nematognathi, 82, 1890.

195. HEXANEMATICHTHYS RUGISPINIS, (Cuvier & Valenciennes).

Head 31 to 4; depth 5£ to 6. D. I, 7; A. 19 to 21. Palatine bands of

teeth not continued backward; teeth all villiform. Teeth on the palate

in 2 patches. Eye small, about 10 in the length of the head; fontanelle

not continued as a groove. Sides of the dorsal and pectoral spines gran-

ular; fontanelle angular behind, its posterior portion separated by a

bridge and not ending in a groove; interorbital region with 4 ridges;

intermaxillary band of teeth 4 times as wide as deep: palatine patches

of teeth less than diameter of eye in width. Barbels villiform, the max-

illary barbel reaching beyond base of pectoral; mouth inferior, the lips

thick; no axillary pore. Body slender; head broad, depressed. Surinam

to Para. (Eigenmann.) (ruga, wrinkle or roughness; spina, spine.)

Arittsrugitpinis, Cuvieb & Valenciennes, xy, 77, 1840, Cayenne.

Arnu rugitpims, Gf nther, Cat, v, 156,1864.

Tacftisurui rugupiais, Eigenmann, S. A. Nematognathi, 83,1890.

196. HEXANEMATICHTHYS PHRYGIATl S, (Cuvier A Valenciennes).

This species or variety is very close to H. rugispinis, differing as follows:

Teeth on the palate in 2 patches. Eye small, about 10 in the length of

the head; fontanelle not continued as a groove. Sides of the dorsal and

pectoral spines striate: fontanelle broadly rounded behind: intermaxillary
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band of teeth 6 times as wide as deep; palatine patches \\ diame-

ters of eye in width and length. (Eigenmaim.) Surinam to Maranhao.

This form is regarded by Eigenmann as a subspecies of the preceding.

As the two inhabit the same waters, phrygiatus should be either a distinct

species or an extreme of individual variation, (phrygiatus, embroidered

in gold.)

Arms phrygiatus, Cuviee & Valenciennes, XV, 70, 1840, Cayenne.

Arms phrygiatus, GCntiieu, Cat., v, 156,1864.

Tachisurus rugispinis phrygiultts, Eigenmann, S. A. Nematognathi, 84,1890.

74. TACHYSURUS, Lacepede.

197. TACH1SIRIS NUCHALIS, (Guuther).

Head 4; depth 5. D. I, 7: A. 21. Teeth on palate large, granular; no

teeth on vomer; occipital process triangular, as long as broad, obtusely

keeled; groove of fontanelle not reaching base of occipital process; pala-

tine teeth in 2 subtriangular patches which sometimes meet in front

;

maxillary barbels nearly reaching tip of pectorals. Dorsal spine slightly

serrated on both edges 1| in head; adipose I'm shorter than dorsal: pec-

toral spine as long as dorsal spine and stronger. Guiana. (Gunther.)

(nuchalis, pertaining to the nape.)

Arius nuchalis, GCnther, Cat., v, 171, 1864, British Guiana.

Tachisurus nuchalis, Eigenmann, s. A. Nematognathi, 86,1890.

198. TACHYSl Rl S FISSUS, (Cuvier A- Valenciennes).

Head 3 in length; maxillary barbels reaching almost to the middle of

the pectoral tin. Teeth on the palate granular ; no teeth on vomer
;
gill

membrane not forming a free margin across the isthmus. Head broader

than high. Soft portions of the head not pitted. Surinam. (Eigenmann.)

(Ji88U8, split.)

Arius fissus, Cuvif.k ft Valenciennes, xv, 107, 1840, Cayenne.

Arius JUsus, G0VTHBB, Cat., v, 172.1864.

Tachisurn- Hmu, Eiqbnmann, S. A. Nematognathi, 88, l-' 1 ".

Arixwpiincticulatus, Clvier & Valenciennes, xv, los, 1840, Buenos Ayres.

199. TACHYSIIU S 8PIXII, (Agassi/).

Head 3$ to 4; depth 5 to 5J. D.I, 7: A. 21. Palatine bands without

backward prolongation. Teeth on the palate, granular : no teeth on

vomer; gill membrane not forming a free margin across the isthmus.

Bead broader than high, more than 1> in the length. Axillary pore much

smaller than nasal opening. Pectoral spine reaching halfway t<> the

posterior third of the ventrals, or shorter; npper jaw projecting; poste

rioi margin of the eye about in the middle of the head. Oocipital pro

oesfl greatly narrowed behind, its width at ti|> not more than • diame

ter of eye. Teeth on the palate large, granular, 20 or fewer, some

of the posterior ones usually inuch enlarged. I'xmIy OOmpreSSed ; head

narrowed forward, fontanelle narrow; not interrupted, continued

deep tapering groove tc» near base of occipital process. Maxillary barbels

variable, lone;. Brownish above, Bil\ ery below, sometimes dotted, Coast

of Guiana and Brazil, south to Santos; common. (Named for Jean Bap

tiste Bpix, of .Munich, ezplorei in Brazil.)
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Pimelodu8 cdbidu8, Spix, in Agassiz, Gen. Spec. Pise, Hrasil, VJ, 1829, Equatorial Brazil; name
preoccupied.

Pimelodus spixii, AoassiZ, Gen. Spec. Pise. Brasil, 19, 182!), after Spix.

Tachisurus spixii, Eiuenmann, S. A. Nematognathi, 88,1890.

Arms arenqtitR, Covieb vV: Valenciennes, xv, 100, 1840, Cayenne.
Arms arenalus, Gcnther, Cat., v, 172,1864.

Aritu laiiceps, Gcnther, Cat., v, 171, 1864, British Guiana; Trinidad.

200. TACHYSURUS MELANOPUS, (Giinther)..

Head 4^. P. 10: A. 21. Palatine teeth, bluntisb conical; axillary pore

large. Dorsal spine as long as from front of eye to gill opening
;
pectoral

spine nearly as long; shields of head finely granular: groove of fonta-

nelle not quite reaching occipital process ; orbital rim of eye not free above;

fins all more or less blackish; inner surface of ventral blackish. Both

coasts of Central America; Rio Motagua (Giinther); Panama (Steindach-

ner). Our specimens from Rio Ahome, on the west coast of Mexico, above

Mazatlan ; the original specimens from the east slope of Guatemala. It is

possible that the Pacific Coast form may be different from the original

melanopu8. According to Giinther, the axillary pore in )ntjhuioi)iis is

nearly as large as the nostril. In our specimens the pore is much smaller

than the nostril, (h&ck;, black; ~oig, foot or ventral fin.)

Ariu& melanopus, Gunther, Cat., v, 172, 1864, Rio Motagua.

201. TACHYSURUS Ft'RTHII, (Steindachner).

Head 3-fc ; A. 25. Palatine teeth granular, coarser than in T. melanopus ;

pectoral spine reaching at least halfway to middle of ventrals
;
jaws sub-

equal ; occipital process not greatly narrowed behind
;

gill rakers long

and slender, 4 -f- 11 : gill membranes united to isthmus, without free mar-

gin ; axillary pore small. (Eigenmann.) Panama. (For Ignatius Furth,

Austrian consul at Panama.)

Alius fih-tltii, Steindachner, Ich. Beitr., IV, 29, 1876, Panama.
Tachisurus filrthii, Eigenmann, S. A. Nematognathi, 90, 1890.

202. TACHYSURUS YARIOLOSUS, (Cuvier and Valenciennes).

A. 22 or 23. Teeth on the palate granular, the patches without backward

projection ; no teeth on vomer
;
gill membrane not forming a free margin

across the isthmus. Head broader than high ; soft portions of the head

pitted ; length of head to end of occipital process little less than 3 in the

length, granular portion g longer than smooth portion of the head. Fon-

tanelle not continued as a groove. Maxillary barbels extending beyond

middle of pectorals. Cayenne. (Cuvier & Valenciennes.) {i-ariolotitia,

pock-marked.)

Arius variolosa*, CrviER & Valenciennes, xv, 107, 1840, Cayenne.

Arms variolosm, Gvntiier, Cat., v, 173, 1864.

Tachimrue variolosus, Eigenmann, S. A. Nematognathi, 92, 1890.

208. TACHISURUS 111 LTIRADIATUS, (Giinther).

Head 4 in total length ; depth 5|. D. I, 7 ; A. 27 (5, 22). Barbels short,

not reaching gill openings; teeth on palate granular, paved, in 2 small

hands, widely separated on median line; fontauelle long and narrow,
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reaching almost to occipital process; bones of head roughly granular

and sculptured; occipital process as long as broad; fins pale. Rio Bay-

ano, near Panama. An ally of T. fiirthii, apparently distinguished by the

longer anal fin. (Kner.) (multus, many; radiatus, rayed.)

Bagrus arioides, Kner, Sitzber. Akad. Wiss., Miinchen, 1863, 227, not of Cuvier & Valenciennes;

and K.NEtt & Steindachnf.k, Bayer Akad., 1864, 47.

nitrftiriuliatu*, GCxther, Cat., v, 173, 1864; (after Kner), Rio Bayano.

75. CATHOROPS, Jordan & Gilbert.

Oathoropg, Jordan* & Gilbert, Bull. I". S. Fish Comm., 1882, 54, {hypophthalmw).

This group is closely allied to the typical section or genus of Taehysurtu.

It is distinguished chiefly by the slender and numerous gill rakers and by

the low insertion of the eyes, suggesting the genus Hypophthalmus. The

two species are American, (mdopau, to look down ; wi/;, eye.)

a. Upper jaw much produced; breadth of mouth 2% in head. HYPOPHTHAUTOS, 204.

an. Upper jaw scarcely produced; breadth of mouth 2 in head. SULOSUB, 206.

204. CATHOROPS HTPOPHTHALMUS, (Steindachner).

Head 3$. A. 22. Body elongate; head long, narrow, depressed; palan-

tine teeth small, bluntly conic, almost granular; vomerine bands widely

separate, each confluent with the large palatine band, which is not pro-

duced backward : both jaws thin, depressed, with narrow bands of teeth :

barbels very long; the maxillary reaching near middle of pectoral spine:

dorsal spine long: pectoral shorter; dorsal shield small: occipital pro-

cess subtriangular, longer than broad, its sides concave, its middle

angular but not keeled; fontanelle long and narrow, not quite reaching

occipital process; shields of head rugose, with reticulating furrows. Fins

mostly pale. Eye small, placed low, its middle below level of angle of

month. L. 14 inches. Panama, ratUer scarce, (wire, below: o<pd(i/.it<>r,

eye.)

Ariau kypophthabniu, StKINDACHNSB, Ichth. Beitr., iv, 31, pi. x, 187">, Panama.

20.'.. CATHOROPS eULOSUS, (Eigenmann A Eigenmann).

Head 3£. A. 23. Body slender; head broad, depressed : width of head

H in its length; occipital process about as broad as long, obtusely

keeled: fontanelle narrow, continued backward as a groove; bones <>t"

head rngose; eye oblique, its center over posterior end of mandible, on

level of angle of month; barbels reaching nearly to middle of pectoral;

jaws very thin; no vomerine teeth: palatine teeth widely separated, in

very narrow bands, the teeth obtusely conical: gill membranes an ited,

with free margin. Gill rakers 12 + 30, li times diameter of eye; pectoral

pore large; spine slender, rather long. Panama. (Eigenmann.) (gulo*tu,

large-monl b< d

,

! Iioen m \sn a i i.i \m \\\. Proc, Cal. Ac Bci. 1888, 146, Panama; EioEjr-

3 L Nematognathi, 93
I

76. ICTALURUS, Rafinesqne.

i'iiwni 1 I a rs.)

Tdalurui Rafinksqok, 1 •
-

1 i 1 1 . Oh., 01, L820, maoulahu punclai

EtlUtpK, HuiM-ii./ c, 61, titnf tilnhis).

ii, tan i.. N it in i N 1
'

• paMlatM).
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Body elongate, slender, compressed posteriorly. Head slender and

conical. Snpraoccipital bone or process prolonged backward, its emar-

ginated apex receiving the acuminate anterior point of the second inter-

spinal, thus forming a continuous bony bridge from the bead to tbe dorsal

spine. Mouth small, terminal, the upper jaw longer. Teeth subulate, in

a short band on each jaw. Dorsal fin high, with one long spine, and

usually rays. Adipose fin over posterior portion of anal. Anal fin

long, with 25 to 35 rays. Ventral fins each with 1 simple and 7 branched

ray 8. Pectoral fins each with a stout spine, retrorse serrate within, and

about 9 rays. Caudal fin elongate, deeply forked, the lobes pointed, the

upper the longer. Coloration pale or silvery. Fresh waters of North

America; 3 species known ; the best of the Catfishes as food. They are

active fishes, frequenting especially river channels and ripples in large

streams, (t^^vf , fish ; alXovpoc,, cat ; hence more correctly, Ichthywlurw.)

a. Anal fin very long, its base nearly % its body, its rays 32 to 35. furcatus, 206.

an. Anal fin shorter, its rays 25 to 29.

h. Barbels long, extending considerably beyond gill opening; anal rays usually about 26.

PUNCTATUS, 207.

bb. Barbels short, the longest only reaching gill opening; anal rays 28 or 29.

MERIDIONALIS, 208.

206. ICTALURUS FURCATUS, (Le Sueur).

(Chuckle-headed Cat.)

Head small, about 4£ in length; depth 4 in adults to 5£ in young.

Anal fin extremely elongate, its base nearly i the length of the body (with-

out caudal) ; its rays 32 to 35 in number. Eye small, wholly anterior, the

middle of the head being behind its posterior margin. Slope from dorsal

to snout somewhat concave, especially in adults. Pectoral spine rather

long; humeral spine stout, shortish, not reaching middle of pectoral

spine. Skin thin. Color silvery, plain, or somewhat spotted. Size rather

large, reaching a weight of over 40 pounds. Ohio to Iowa and Texas ; not

very common, {furcatus, forked.)

Pimelodus furcatus, Le Sueur, in Cuvier & Valenciennes, ix, 136, 1840, New Orleans.

Tctalurm furcatus, Jordan & Gilbert, Synopsis, 109,1883.

Amiurus furcatus, GuNTHER, Cat.,v, 103,1864.

Pimelodus affinis, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 26, Rio Grande. (Type,

Nos. 837 and 838.)

207. ICTALURUS PUNCTATUS, (Rafinesque).

(Channel Cat; White Cat; Blite Cat.)

Head 4; depth 5. Anal 25 to 30. Head rather small, narrow, convex

above, so that the eye is little nearer the upper than the lower outline.

Eye large, the middle point of the length of the head being near its pos-

terior margin. Mouth small. Barbels long, the maxillary barbels reaching

more or less beyond gill opening. Spines long. Humeral process long

and slender, more than $ the length of the pectoral spine, which is

strongly serrated behind. Color light olivaceous above, the sides pale

or silvery, and almost always with irregular small, round, dark spots

;

fins often with dark edgings. Body rather long and slender, back little

elevated. Rivers of the Great Lake region and Mississippi Valley and

streams tributary to the (Julf of Mexico; generally abundant in the



Jordan and Mvertnann.—Fishes of North America. 135

channels of the larger streams, especially southwest ward. It reaches a

weight of 20 to 25 pounds, and is an excellent food fish, not inferior to the
Black Bass. Variable, (punctatus, spotted.)

Sitanu punctata.*, Rafinesque, Amer. Month. Mag., 1818, 350, Ohio River.

tekBuehmu punctatus, Jordan, Bull. U. S. Nat. Mm., x, 1877, 76.

Pimelodus caudafurcatus, Le Sueur, Mem. Mas., v, 152, 1819, Wabash River, Mississippi
River.

Pimelodus csendescens, Rafine6QUE, Ichth. Oh., 63, 1820, Ohio River.

Amiurns caudafurcatus, Gunther, Cat., v, 102,1864.

Pimelodus macidalus, pallidus, argcntinus, argyiiis, with varieties erythroplera, marginatum, lateralis,

lencoptera, Rafinesque, Quart. Jour. Sci. London, 1820, and Ichth. Oh., 62, etc., 1820, Ohio
River.

Pimelodus furcifer, Cuvier & Valenciennes, xv, 139, 1840, Surinam, by error.

Pimelodus gracilis, Hough, Ann. Rent. Regents, Albany, 1852, 26, Somerville, N. Y.
Pimelodus vulpes, Girard, Proc. Ac. Nat. Sci. Phila., 1858, 170, Rivers of Texas. (Type,

Nos. 843, 845, and 846.)

Synechoglanis beadlei, Gill, Trans. Lye. Nat. Hist. N. Y., 1859, 2, St. Catherines, Ontario.

(Type, No. 5115.)

Pimelodus houghi, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 159, Somerville; Ogdensburgh;
Foxburg, Penn. (Type, No. 1532.)

Pimelodus megalops,GiHAUD, I. c, 161, Black Warrior River ; Bigsby River, Alabama.
(Type, No. 1532.)

Pimelodus graciosus, Girard, I. c, 161, Prairie Mer Rouge, Louisiana. (Type, No. 1511.)

Pimelodus hammondi and notatus, Abbott, Proc. Ac. Nat. Sci. Phila., 1860, 568, Fort Riley.
Ictahmu simpsoni, Gill, Proc. Bost. Soc. Nat. Hist., 1862, 43, Platte River.

Tctahunu robnthu, Jordan, Bull. U.S. Nat. Mus., x, 1877,76, Cairo, Illinois. (Type, No. 2056.)

208. ICTALUBUS MERIDIOXALIS, (Giinther).

Head 5; depth 4. D. I, 6; A. 28 or 29. Similar to I. punctatus, hut with

the harhels shorter, the longest only reaching gill opening. Brownish
ahove, with hlue reflections, silvery helow. Rio Usumaciuta, Guatemala.
(Giinther.) (meridionalis, southern.)

Amiurus meridionalis, G0NTHKR, Cat., V, 1864, 102, and in Trans. Zoiil. Soc. Lond., 1868, 47:i

Rio Usumacinta, Guatemala.

77. AMEIURUS,* Rafinesque.

(Horned Pout.)

Ameinms, Rafinesque, Ichth. Oh., 65, 1820, (cupreus=natahs).

. OOPS, Proc. Ac. Nat. Sci. Phila., 1864, 231, (nigrilabris).

Hatutor, JOBDAH and Kvkumann, euhgen. now, (laautria).

Ammrtu or Anumnu, corrected spelling.

Body moderately elongated, rohust anteriorly, the caudal peduncle

nraoh compressed. Head large, wide; supraoccipital extended backward,

terminating in a more or less acute point, which is entirely separate from

the second interspinal buckler; skin covering the hones thick. Eyea

rather small, but developed. Mouth large, the upper jaw inmost species

the longer. Teeth in broad bands on the premaxillaries and dentu

band of upper jaw convex in front, of equal breadth, and without
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backward prolongation at the angle. Dorsal between the pectorals and

ventrals higher than long, with a pungent spine and about 6 branched

rays. Adipose fin short, inserted over the posterior half of the anal.

Anal fin of varying length, with 15 to 35 rays, the usual number being

20 or 21. Caudal fin short, truncate in typical species, more or less

forked in those species which approach the genus Ictalurus. Ventrals

each with 1 simple and 7 branched rays. Pectoral fins each "with a stout

spine, which is commonly retrorse serrate behind. Lateral line usually

incomplete. Species very numerous, swarming in every pond and slug-

gish stream in the Eastern United States; especially characteristic of

quiet waters; 1 species (A. cantonensis) in China. The species are

variable and not easily distinguished. Those in which the caudal fin is

forked make an approach to the genus Ictalurus. The lack of connection

between the supraoccipital and the interspinal buckler is the only char-

acter by which these species can be separated from Ictalarus, of which
group Ameiurus should perhaps be regarded as a section, (a, privative

;

/ueiovpnc;, curtailed; the caudal fin not notched.)

Haustor, (haustor, one who swallows):

a. Caudal fin lunate or forked; occipital process produced backward, not falling far short of

the interspinal bones; species of large 6ize, approaching Ictalurus; coloration more or

less grayish or 6ilvery.

1>. Anal rays 25 to 35; humeral process very short and blunt, usually covered by skin,

about % length of pectoral spine. lacustris, 209.

bb. Anal rays usually 20 to 22 (19 to 24).

c. Base of anal fin longer than head; head rather narrow, the bony occipital bridge

almost complete. lupus, 210.

cc. Baso of anal fin much shorter than head.

d. Humeral process 6trongly rugose; head and mouth narrow in young, becom-

ing very broad in the adult. catus, 211.

dd. Humeral process slightly furrowed; head narrow. dugesi, 212.

bbb. Anal very short, of about 16 rays, its baso not ^ length of body and little more

than x/% head; head broad, with long barbels. okeechobeensis, 213.

Ameiurus:

aa. Caudal fin entire, truncate or very slightly marginate behind. Eyes well developed.

Coloration, brown or yellowish, not silvery.

e. Anal fin long, of 22 to 27 rays (counting rudiments), its base more than % body.

/. Head and body elongate, the back high, the head much longer than broad; pecto-

ral and dorsal spines very long. erebennus, 214.

ff. Head and body robust, the back low, the head not much longer than broad,

pectoral and dorsal spines moderate. natalis, 215.

ee. Anal fin moderate or 6hort, of 15 to 22 rays, its baso 4 to 5 in the body.

g. Lower jaw projecting; anal rays 20. vulgaris, 21fi.

gg. Lower jaw not projecting.

h. Body rather robust, the depth in the adult 3% to 4% in length; head not

very flat above.

i. Toctoral spines long, 2 to 2% in head; anal rays more than 20.

NEBUE0SUS, 217.

ii. Fectoral spines short, 2% to 3 in head, longest in young. Anal fin

Bhorter, of 17 to 19 rays counting rudiments. melas, 218.

hh. Body slender and low, varying with age, the depth 5% to 8 times in length;

head in adult broad and very flat; anal short, usually with 18 or 19 rays;

a broad dusky shade across the base of dorsal which is rather high.

PLATYCEPHALUS, 219.

Gronias, (ypuivr\, a cavern):

aaa. Caudal fin entire; eyes covered by thick skin.

j. Color chiofly black. niqrilabris, 220.
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Subgenus HAUSTOR, Jordan & Evermann.

209. AMEIURUS LACUSTBIS, (Walbaum.)

(Catfish of the Lakes; Great Fork-tailed Cat ; Mississippi Cat; Florida Cat; Flannel

mouth Cat; Mathbmkg, or Ugly fish.)

Head 4 in length; depth 5; distance to dorsal spine 2|. D. I, 5; P. I,

9 ; A. 28 (25 to 32). Body rather stouter, head much broader, lower,

and more depressed than in Ietalurus punctatus, its greatest width f

its length. Interorhital space somewhat more than i the length of head.

Width of the mouth about i head. Eye moderate, wholly in front of

middle point of head. Top of head covered with a thicker skin than in

pnnctatus, so that the bones are nearly concealed. Upper surface of the

head quite tlattish; so that the eyes are much nearer the upper than the

lower surface of the head. Barbels long, all black, the maxillary barbel

reaching beyond head. Humeral process very short aud blunt, covered

by skin, a little more than £ the length of the pectoral spine. Caudal

deeply forked, the upper lobe rather longer and narrower than the lower
;

dorsal a little nearer snout than adipose fin. Anal base as long as head.

Olivaceous slaty, growing darker with age; sides pale, without dark

spots ; anal dusky edged. Saskatchewan River and Great Lakes to

Florida and Texas; abundant in all large bodies of water, especially

in the Mississippi and the Great Lakes. One of the largest of the cat-

fishes, reaching a weight of 150 pounds or more, {lactistris, living in

lakes.)

Gadus lacuttru, WALBAUM, Artedi Pise, 1792, 144, Arctic America, based on tin- Mathemeg,
or Land Cod, of Pennant.

elodm nigricans, I.i: Si eir, Mem. Mm, v, 153, 1819, Lake Erie; Lake Ontario.

rimelodtu nigr <-. Richardson, Fanna. Bor. Amcr., in, 1836, 134, after LeSnenr.
1'iinrlotlns bOreaK*, RICHARDSON, /. c, 135, 1836, Pine Island Lake.
Amwrutborealii, GOnther, Cat., v, 100,1864; Jordan, /. <•., 84,1877.

IctalnrutlaautrU, Jordan A Gilbert, Synopsis, 108, I i

Aminrusponderonis,
"

: Bean, Proc U. S. Nat. Una., 1879, 28fi, St. Louis. (T\
;

Ictahmu ponderoau, Jordan A Gilbert, Synopsis, 189,1883.

TetcJurni nigricans, Jordan A Gilbert, Synopsis, 882,1883.

•210. AMEIURUS LUPUS, fGirard).

Anal 23. Body rather slender. Head narrow, longer than broad, its

width 4$ in length, being less than its length above. Dorsal spine much
nearer, snout than adipose tin. Base of anal longer than head. Pectoral

spines long and slender, dentate. Barbels long. Snpraoccipital bone

almost meeting the interspinal ; the relations of the species t he re tore \ ei \

close to Ietalurus punctattw. Dusky olivaceous, sides silvery. Rio Nu<

and Rio Pecos, Texas
j
a rather doubtful species, apparently intermediate

between lehil u riis punctdtUS and .1 mi i n fit* catUS. [ht/nis, wolf.)

pfmsiodut lupus, Girard, Pac. K. i:. BzpL, \. 211, 1868, Rio Pecos; Jordan, /.-
. 83, \t

UTOT b, Cat., v, 101, 184 i

Tdahmu

.
r.. m, described from the Mississippi Rh - i rimon

.

r
i feel long, weighing 160 pounds, i- probabi] b ktnple >>i 1 1 »

i -= upecies, from which it

differi onlj In the presence "i 36 anal rays, Id l -| mens, which we refer t>< I. Ian
W( < .>ii n i 26, 27, 28, and 32 rays. We see do reason For doubting the Identity of the "Land Cod,'
"i m ithi mi "i the Hudson Baj region, with \meittnu This northern died

(Hi l.v lii. hard-. Mi, i- Id. ; \\ 1 1 >>:t u 111.
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211. AMEIURUS CATUS,* (Linnaeus).

(White Cat ; Channel Cat of the Potomac.)

Body stout, slender in the young, the head becoming excessively broad

in the adult. Barbels long, except nasal barbel ; caudal fin deeply forked,

the upper lobe the longer. Humeral process more than \ the length of

the spine, extremely rugose. Anal rays 21 (19 to 22) ; base of anal 4£ to

5 in length. Dorsal fin inserted nearly midway between adipose fin and

snout. Pale olive bluish, silvery below without dark spots, but some-

times mottled or clouded. L. 2 feet. Delaware River to Texas, very

common in the coastwise streams and swamps, especially about Chesa-

peake Bay and in Florida ; also lately introduced into the Sacramento and

San Joaquin rivers, where it is becoming abundant. (Low Latin, catus,

cat.)

SUurus catus, Linn/eus, x, 305, 1758; based on the Catfish of Catesby, (Bagre secvndse speciei marc-

gravel affinis), which is a rude figure of the adult, or "lophius," form of this species; North-

ern part of America.

Pimelodusalbid.ua, Le Sueur, Mem. Mus., v, 148, 1819, Delaware River.

Pimelodm lynx, GtRARD, Proc. Ac. Nat. Sci. Phila., 1859, 160, Potomac River.

Amiurns aJbidus, Jordan, I. c, 84, 1877.

Ictalurus albidus, Jordan & Gilbert, Synopsis, 107, 1883.

Amiurns niveiventris, Cope, Troc. Am. Phil. Soc, 1870, 480, Neuse River; Jordan, i. c.,83, 1877.

Ictalurus niveiveniris, Jordan & Gilbert, Synopsis, 107,188:1

Amiurus lophius, ('ope, Proc. Am. Phil. Soc, 1870,480, Potomac River; Jordan, I.e., 85, 1877.

Ictalurus lophius, Jordan & Gilbert, Synopsis, 107, 1883.

Ictalurus macaskeyi and I. kevinskii, Stauffer, History Lancaster County, Pa., 578, 1869, Lancas-

ter County, Pa.

212. AMEIURUS DUGESI, Bean.

Allied to A. catus, but with narrower head, its width 5 in length
;

humeral process slightly furrowed, not strongly rugose as in A. catus;

caudal deeply forked. Color plumbeous, silvery below. D. I, 6; A. 21.

Rio Turbio, Guanajuato, Mexico, west of the Sierra Madre. (To Alfredo

Duges, a naturalist and teacher in Guanajuato.)

Ameiurus dugesi, Bean, Proc. U.S. Nat. Mus., 1879, 304, Rio Turbio, Guanajuato. (Typo, No.

23122 and 23123.)

213. AMEIURUS OKEECHOBEENSIS, (Ileilprin).

This species is known only from a figure, t no description having been

published. This figure shows the form of Ameiurus catus, the caudal

deeply forked, barbels long and slender, the fins low, the anal very short,

* We indentify the Sihuus catus of Linnaeus, or rather the figure of Cate6by on which it is based

with Amiurus albidus of Le Sueur, the adult of which species well answers to Catesby's account,

and fairly matches his rough figure. Catesby's fish was from the " Northern part of America,"
and had a mouth so large that the fish could swallow another of its own size, ("ej usque amplitud-

inis rictus, et piscem sequalis magnitudinis capere possit." It reaches a length of 2 feet. The
adult form (called "topftius") of the present species abounds in the Potomac, and has a larger

mouth than any other of the tribe. Southern specimens called niveiventris by Cope, from the
Neuse to St. Johns, are rather slenderer in from, but we know of no character by which the two
can be positively separated. If a difference exists, the southern form may stand as Ameiurus
niveiventris, the northern as A. catus.

fThe figure of Ileilprin has much in common with that of Catesby, which is the basis of the
name Ameiurus catus.
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apparently of 15 or 16 rays and much shorter than head, the spines small,

the occipital bridge apparently complete as in Ictalurus (to which genus

it may belong), and the color entirely black, as is the case with nearly all

fishes in black-water swamps. The type is from Kissimee River, near

Lake Okeechobee, in the everglades of Florida.

Icttdunu okeechoheensis, Heilprin, Trans. Wagner Inst. Sei. Phila., i, 1887, pi. 18, Kissimee

River, Florida.

Subgenus AMEIURUS.

214. AMEIURUS EKEBENNUS, Jordan.

Body rather elongate, compressed, the depth about 4^- in length. Dorsal

region rather elevated; the head quite long and narrowed forward. 1 times

in length of body. Head more narrowed than in A. natali* : width of

head in front of eye little more than £ its length ;
width of the mouth

about \ length of head. Greatest width of head contained If times in its

length. Dorsal fin slightly nearer thesnout than the adipose fin, unusual 1 y

high, its spine long. Pectoral spines strong, about \ as long as the

head. Anal fin long, deep, nearly \ the length of the body, of 22

to 24 rays. Adipose fin large; caudal fin rather short, truncate behind.

Jaws subequal. Supraoccipital process but little free behind. Color

black; belly paler; fins and barbels black. Coast swamps and black-

water streams from New Jersey to Florida. Close to A. natalis, but with

narrower head and longer spines. (ipe
t
3evvoc, color of Erebus, which is

very black.)

Anieiunts erehennus, Jordan, Boll. U. S. Nat. Mus., X, 85, 1877, St. Johns River, Florida
;

Jordan & Gilbert, Synopsis, 105, 1883.

Amiurus prosthistiws* Cope, Proc. Ac. Nat.Sci. Phila., 1883, 133, Batstoe River, N. J.

215. 4MEIUBU8 NATALIS, (lie Sueur).

(Yellow Cat.)

Anal rays 24 to 27. Body more or less short and chubby, sometimes

extremely obese (var. natalis), sometimes more elongate (var. lividui).

Head short and broad; mouth wide, the jaws equal (var. livid us), or the

upperjaw longest |
var. eupreus). Yellowish, greenish, or blackish. Greal

Lake region to Virginia and Texas, and southward : generally abundant.

extremely variable, and running into several varieties. t {natalis, having

large nates, or buttocks.)

|.t thai tii. . umi.ti tin i- said to l»' rounded rather than truncate, i. proatAiafuM agree*

with i srepemnts, with which we think it will prove Identical. Greatest width of head equal

to depth of body; eye email, Sin interorbital width; dorsal epine Inserted much nearer tip ol

mi, nit than adipose Do ; pectoral spines n little larger than dorsal spine; maxillary barbol reach-

ing middle '>t pectoral spine; humeral process extending ;i little farther ;
black, whitish Mow;

tins Ma.k; pectoral end rentral pale ai base; head ;!'-'.,; depth I
1

[, D, [, 6; a. .i t" 27.

Batstoe icn or, v-w Jersej I

t T" 1 1 • • - varieties have been thusdiagn ned

ii. Dorsal i onsiderablj nearer snout than adipose tin.

i<. Jaws equal; spinet tt ry short; anal rays 26; colors rellowish brown. Ohl
\

i

i th t larolina, and south. iividi i

i>i'. Jaws unequal, the npper the longer.
c. Anal rays 24 or 25, the An rather low, Its base ''

, In body, nape no! swollen.

' Oolors pale, yellowish brown, Mississippi valley and south, iws
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Pimelodusnalalis, Lf. Sueur, Mem. Mas., v., 154, 1819, North America.

Amiurus natalis, Gunther, v, 101,1804 ; Jordan, I. c, 86,1877.

SHunts lividus, var. fuscatus, and SUurus cupreus, Rafinesque. Quart. Jour. Sci. London, 1820, 48,

51, Ohio River.

Pimelodiis felimw et antoniensis, Girarp, Par. R. R. Expl., x. 209, 1858, Canadian and San An-

tonio rivers, Texas. (Type, Nos. 924 and 923.

Pimelodus catus, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 159, Aux Plaines, Illinois.

Pimelodus cupreoides, Girard, /. c, 1859, 159, Aux Plaines, Illinois. (Type, No. 1497.)

Pimelodus coenosus, Richardson, Fauna Bor. Amer., ill, 132, 1836, Lake Huron.

Pimetodus cupreus, Rafinesque, Ichth. Oh., 66, 1820, Ohio River.

Amiurus natalis, Jordan & Gilbert, Synopsis, 105,1883.

Amiurus bolli, Cope, Bull 0. S. Nat. Mus., xx, 35, 1880, Little Wichita River, Texas.

Ameiurus boUi, Jordan & Gilbert, Synopsis, 881,1883 ; this form lias rather longer spines than

usual in natalis, approaching erebennus.

Amiurus natalis analis, Jordan, I c, 1877,81, Arkansas River. (Type, No. 31088.)

•216. AMEIURUS VULGARIS, (Thompson).

Anal rays 20. Body moderately elongate ; depth 4| to 5 in length; head

3| to 4. Barbels long ; mouth wide ; head longer than broad, rather nar-

rowed forward
;
profile rather steep, evenly convex ; dorsal region more or

less elevated. Lower jaw more or less distinctly projecting: in other

respects scarcely distinct from A. nebulosus, with which it may inter-

grade. Dark reddish brown or blackish. L. 18 inches. Vermont to Min-

nesota and Illinois, chiefly northward; not rare, {vulgaris, common,

which is not true in most of its range.)

Pimelodus vulgaris, Thompson, Hist. Vermont, 138, 1842, Lake Champlain.

Pimelodus dekayi, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 160, Oswego, N. Y. (Type, No. 1513.

)

Prmetodusailurus, Giuard, Pac. R. R. Expl., x, 210, 1858, L.Amelia, Minnesota. (Type, No. 904.)

Amiurus selurus, Jordan, /. c, 1877,88.

Amiurus vulgaris, Jordan & Gilbert, Synopsis, 105, 1883.

217. AMEIURUS XEBULOSUS, (Le Sueur).

(Horned Pott; Common Bullhead; Small Catfish; Schuylkill Cat; Sacramento Cat.)

Body rather elongate : depth 4 to 4£ in length. Anal fin usually with

21 or 22 rays, its base 4 in body ; dorsal fin inserted rather nearer adipose

fin than end of snout. Upper jaw usually distinctly longer than lower.

Humeral process more than i the length of pectoral spine, which is rather

long. Color dark yellowish brown, more or less clouded, sometimes yel-

lowish, sometimes nearly black. L. 18 inches. Great Lakes, Ohio Valley,

eastward to Maine, southwestward to Texas, and southeastward to

Florida. The common bullhead, or Horned Pout of the North and East,

abundant in every pond and stream; also introduced about 1877 into the

Humboldt, Sacramento, San Joaquin and Gila rivers, where it is now
excessively abundant. Variable, (nebulosus, clouded.)

Pimelodus nebulosus, Le Sueur, Mem. Mus., v. 149, 1819, Lake Ontario.

Pimelodus atrariu*, Be Kay, N. Y. Fauna : Fish., 185, 1842, Wappingers Creek, Dutchess

County, N. Y.

dd. Color.- dark, Mack or greenish. Great Lake region, north and oast.

COENOSUS.

cc. Anal 26; rays low, its base 3% in body; spines weak; nape more or less swollen
and elevated. Alabama Kiver to Texas, antoniensis.

ccr. Anal 27, its base 3% in length, its rays high, more than % head: spines strong,

nape not swollen. Little Red Kiver. Ark. ANALIS.
aa. Dorsal Bpine inserted nearer adipose fin than tip of snout, the posterior part of body thick-

ened and shortened; .jaws subequal. Great Lakes to North Carolina and south.
NATALI8.
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Amitirus cuius, Jordan & Gilbert, Synopsis, 104, 1883.

Phnelodhufdu, Acassiz, Lake Superior, 281, 1850, Lake Superior.

Pimdmhu vulpeadus, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 160, Charleston. (Type, No. 1530.)

Pimdodwthoyi, Girard, I. c, 159,1859, Racine, Wisconsin. (Type, No. 1539.)

Ameiurus mitpilliengU, Cope, Proc. Am. Phil. Soc, 1870, 48G, Mispillion Creek, Delaware.

Of the variations of this species, the following seem worthy of recog-

nition as subspecies

:

217a. AMEIURUS NEBULOSUS CATULUS, (Girard).

Color nearly black; profile very steep. Abundant in the streams of
Texas. (Diminutive of cat us, cat.)

Pimelodus catuhis, Girard, Par. R. R. Survey, 208, 1858, Fort Smith, Arkansas.

217b. AMEIUBUS NEBULOSUS MARMORATUS, (Holbrook).

Body sharply mottled with brown, greenish, and whitish
;
jaws equal,

or nearly so
;
depth about 4 in length ; slope of profile very steep. Dorsal

fin high; the spine more than £ length of head; dorsal spine nearer

adipose fin than snout. Barbels long. Head 3£ in length. Anal 21.

Lowland streams and swamps from southwestern Indiana (Switz City)
southward and eastward to Florida; the color strongly marked, but this

iutergrades with mottled specimens of A. nebulosus. (murmoratus, mar-
bled.)

Pimelodus marmoratus, TIolhrook, Jour. Ac. Nat. Sci. Phila., 1855, 54, South Carolina. (Type,

N< 9031.)

Ameiurus marmoratuSf Jordan <fc Gilbert, Synopsis, 104,1883.

218. AMEIUBUS MELAS, (Rafinesquo).

(Black Bullhead; Small Catfish.)

Coloi almost black, varying to yellowish and brown. Body stout,

short and deep, the depth 3£ to 4£ in length. Head broad behind, rather

contracted forward, the front steeply elevated. Pectoral spines short, 2\

to 3 in head. Anal fin short and deep, of 17 to 19 rays, its base nearly .">

in length, the color of the rays forming a sharp contrast with that of

the dusky membranes. Jaws nearly equal. Barbels longer than head.

Humeral process rather long, rugose. Size small. Northern New York

(Genesee River) to Kansas and Texas. Common, especially west of the

Mississippi. Variable. Much reseiuhles , /. nebul09U9
t
hut smaller, w 1 1 h

Shorter, deeper anal. and especially shorter pectoral spines, (/ul \at , black I

BOurui meltu, EUriNKBQi i, Quart. Jour. Sci. hit. Arts Loud., 1820, 61, Ohio River.

Ptmdodtu ••mints. Gibabd, Proc. Ac. Nat Sci. Phila., 1869, 169, Racine, Wis. (Type, No. 1

AmUmu o&emt, Gill, Proc Boat Soc. Nat Bist, 1862, 16, Nebraska. (Type, No. s

Jordan, 2. <., 89, istt.

PimeloduMpuUut, Dl B \^, N. Y. Fauna: Fishes, 184, 1842, Lake Pleasant, Lake Janet, N. Y.

Amiw "•• pullut, Job dan, /.

Amhtnu cragini, Qilbbbt, Bull. Waahb. Lab. Nat. Biat., 1884, i, 10, Garden City, K.msas.

(Tj pe, ] ii.

Amiuru* brackyacanthus, Qort, Hull. r. s. Nat Mui 1880, Medina River, Texas.

Amtiurm brachyaccmlhuM, Jobdam A Gil bi bt, SynopsU

Bfhtrui xanthooephahu, RAriNBtqua, Quart Jour. Bel. Lit arts. Loud Ohio Rh
Jobdan, I. a., 42, 1877.

Anttwnu wmthootphaku, Jqmdam A Qilbcbt, Synopsis, i"i
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219. AMEIURUS PLATTCEPHALUS, (Girard).

(Mud Cat; Brown Cat.)

Body extremely elongate ; mesially,nearly terete. Head, low, flat, and
broad; upper jaw strongly projecting, the bead much broader and more
depressed in old specimens. Dorsal tin high, £ length of head, its spines

nearer snout than adipose fin ; depth o\ to 8 in length. Head 3£ ; its width

3 to 5, base of anal 6 ; anal rays 16 to 20. Caudal slightly emarginate.

Young specimens much less elongate than adults. Clear olive brown,

varying into yellowish or greenish ; a blackish horizontal bar or shade at

base of dorsal. L. 18 inches; slenderest of the species of the genus,

and almost entirely herbivorous, its elongate intestine being always

tilled with water plants. A good food fish. The form called brunneus

is the young, differing from the adult much as the young of A.catus differs.

Abundant in the streams of Carolina and eastern Georgia, Cape Fear to

the Chattahoochee, (ir^arvg, wide ; KeQaTifj, head.)

Pimelodus platycephalic, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 1G1, Anderson, S. C. (Type,

No. 1534.)

Amiurus brunneus, Jordan, Ann. Lye. Nat. Hist. N. Y., 1877, 36(3, Ocmulgee River, Flat

Shoals, Georgia. (Typo, No. 20148.)

Ameiurus brunneus, Jordan, I. c, 93, 1877.

Amiurus brunneus, Jordan & Brayton, Bull. U. 8. Nat. Mus., XII, 28,1878.

Amiurus brunneus and plalycephalus, Jordan & Gilbert, Synopsis, 103,1883.

Subgenus GRONIAS, Cope.

220. AMEIURUS MGRILABRIS, (Cope).

Black above; jaws and fins black ; sides varied with yellowish ; belly

pale. Eyes more or less rudimentary and concealed beneath the skin.

Jaws equal. Dorsal spine midway between snout and middle of adipose

fin ; barbels short ; caudal slightly emarginate. Anal with 18 rays.

Branchiostegals 10. Cave streams tributary to Conestoga River in east-

ern Pennsylvania. Very close to Ameiurus mclas, from which, or some

similar species, it is doubtless recently descended, (niyer, black ; labrum,

lip).

Gronias nigrilabris, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 231, Conestoga River.

Amiurus nigrilabris, Jordan, I. c. 92, 1877.

Gronias nigrilabris, Jordan & Gilbert, Synopsis, 102, 1883.

78. LEPTOPS, Rafinesque.

(Mud Cats.)

Leplops, Rafinesque, Ich. Oh., 64, 1820, (viscosus = olivarti).

Opladelus, RAFINESQUE, Z. c, 64, (nebidosus).

ffictis, Rafinesque, /. c., 66, (limosus).

Hopladelus, Gill, (corrected spelling).

Pelodichthys, Jordan, corrected spelling of Pilodiclis* Rafinesque, which is an imaginary fish.

Body elongated, slender, much depressed anteriorly. Head large, very

wide and depressed. Skin very thick, entirely concealing the skull ; su-

praoccipital bone entirely free from the head of the second interspinal

;

*"PUodictis Imams" Rafinesque, Jour. Phys., Paris, 1819, 422, was based on a " drawing by

Mr. Audubon," which drawing, as shown by Rafinesque's copy, is merely a fancy sketch of an

imaginary catfish. The name should therefore be disregarded, although it is the earliest sup-

posed to belong to this group. Of the remaining synonyms Leptops 6tands next in date.
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eyes small. Mouth very large, anterior and transverse, the lower jaw
always projecting beyond the upper. Teeth in broad silliforni bands on the

premaxillaries and dentaries ; band ofupper jaw convex anteriorly, and at

insertion of themaxillaries, abruptly angularly deflected, proceeding back-

ward as an elongated triangular extension. Band slightly divided at the

symphysis ; lower band of teeth anteriorly semicircular and attenuated to

the corners of the mouth. Branchiostegals 12. Dorsal tin over the pos-

terior half of the interval between pectorals and ventrals, with a spine

and 7 rays; spine rather small, more or less enveloped in thick skin.

Adipose fin large, its elongated base over posterior \ of anal. Anal fin

small, commencing far behind the anus ; of about 13 rays. Caudal oblong,

subtruncate, with numerous accessory rays, recurrent above and behind.

Pectorals with a broad compressed spine, serrated on both margins and
with a prolonged fleshy integument, obliquely striated. One species

known; a large catfish living in the muddy bottoms of deep rivers.

(Ac7rr6f, slender; uib, face, the head being slender in profile.)

•221. LEPTOPS OLIYARIS, (Rafinesque).

(Mud Cat; Yellow Cat; Bashaw; Russian Cat.)

Body slender, depressed forward, the head extremely flat, the lower jaw
the longer. Barbels short. Dorsal spine very weak, 4 the height of

the fin ; caudal very slightly emarginate behind. Anal short, its base

about y, the length, its rays 12 to 15. Humeral process short. Yellowish.

much mottled with brown and greenish, whitish below. Size very large,

reaching a weight of 50 to 75 pounds. Rivers of the Mississippi Vallej

and Southern States, southwest to Chihuahua ; abundant in (hep. Bluggiah

waters. A fish of unprepossessing appearance, although one of the best

of the family as food, (olivaris, olive-colored.)

Sfhnu olivaris, Rafinesque, Amer. Month. Mag., 1818, :i">5, Ohio River.

Hopladehu olwari*, Gill, Ichth. Simpson's Kxpl.,426, 187C.

/'. lodicklhgt olivaris, Jordan, I.e., 05, 1877.

BUmnu iioftirftmti, riacoeut, and Kmomu, Rafinesque, Quart. Jour. S< i. Lit. Art- Lond., 1820, BO,

Ohio River.

Pimtlodw pmctulakn, c;i ntuk.k. Oat., v, 101, 1864

Pylodictk Hmomu, Kai im.-^i'k. Ichth. Oh., 67, 1820, based on a drawing bj Indabon ; Ohio and
Mississippi rivers.

Pimetodm punchdattu, Cumi & Vai.kn<iknnk», \v. 194, 1840, New Harmony, Indiana.

Ptmetodw metta, < Yvif.k A Vai.kvii.nm <. XT, 136, 1840, New Orleans.

PUodictk oMvarit, JORDAN A QlLBBRT, Synopsis, LOS, U
LeptOpt ./,..,.-, JOKOAM v QlLBBBT, Syiiopsi-, 881, L8I

79. NOTURUS, Rafinesque.

(Stonk Cai-

\.,tvrn- iioivr-,.1 1. \iii.i. Ifonth, Mag., Norember, 1818, 11, |
dot

Thifl gen

n

h contains a single species, similar to the spet ;'"' ; " "<i< I

in ap]tcai:iinc and habit, but having the dent it ion of Leptop»
}
the band of"

teeth in the upper jaw having a backward prolongation from the outer

poeterioi angle. The adipose tin la adnata to the back ;is in Schilbcodta,

and there in a poison gland ut the baaa of tha pectoral tin. The bfx
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reaches a larger size than those of Schilbeodes, and it frequents rivers and

channels rather than small brooks, (vcbroc, back; oipa, tail, in allusion

to the connection of the caudal with the adipose fin; "means tail over the

back." Eatinesuue.)

222. NOTURUS FLATVS, Rafincsque.

(Stone Cat.)

Body elongate; the head depressed, broad, and flat, nearly as broad as

long ; middle of body snbcylindrical ; tail compressed. Head about 4 J in

length; width of head 5£; depth 5jr in length; distance to dorsal about

3 in length. Barbels short. A strong keel on back behind dorsal, lead-

ing to adipose fin ; adipose fin deeply notched. Dorsal spine very short

;

pectoral spine retrorsely serrate in front, slightly rough or nearly entire

behind ; its length 3 in distance from snout to dorsal ; caudal rounded be-

hind. Anal rays about 16. Humeral process very short and sharp. Color

nearly uniform yellowish brown, sometimes blackish above, fins yellow-

edged. The largest species of stone cat, reaching a length of more than

a foot. Great Lake region, westward and south to Montana, Wyoming,
and Texas; rather common, especially westward, (flavus, yellow.)

Noturusflamta, Rafinesque, Amer. Month. Mag., 1818, 41, Falls of Ohio River.

Noturus hUeus, Rafinesque, Jour, de Phys., 1819,421, Ohio River; Gunther, Cat., v, 104, 1864

;

Jordan, /. c, 99,1877.

Noturus occidentalis, Gill, Proc. Bost. Soc. Nat. Hist., 1862, 45, Platte River; Gunther, Cat., v,

105, 1864.

Noturus platycephalus, Gunther, Cat., v, 104,1864, North America.

Noturus flavus, Jordan & Gilbert, Synopsis, 100,1883.

8o. SCHILBEODES, Bleeker.

(Mad Toms.)

Sdi&beodes, Bleeker, Ichth. Archip. Indici. Prodr. Siluri., 1858, 258, (gyrinus).

Rabida, Jordan & Evermann, new subgenus, {furioi

Body more or less elongate, anteriorly subcylindrical, thence more or less

compressed. Head depressed. Skin very thick, entirely concealing the

bones. Supraoccipital entirely free from the head of the second interspinal

.

Mouth anterior, rather large; the upperjaw more or less projecting. Teeth

subulate, in a broad band, in each jaw ; the band in the upper jaw is

abruptly truncated at each end as in Ameiurus (not prolonged backward
by a continuation from the external angle, as in Leptops and Noturus).

Branchiostegals 9. Dorsal fin over the posterior half of the interval

between pectorals and ventrals, with a short sharp spine and 7'rays. Adi-

pose fin long and low, usually more or less connected with the accessory

rays of the caudal fin, not free posteriorly, but adnate to the body; the

membrane sometimes high and continuous, sometimes notched. Caudal

fin very obliquely truncated or rounded, inserted on an equally obliquely

rounded base: numerous rudimentary rays present, both above and below

the caudal peduncle. Anal fin short, with 12 to 28 rays. Ventrals rounded.

Pectoral fins with a sharp spine, of different forms in the different species.

Vent at some distance in advance of the anal. Lateral line complete. In



Jordan and Evermaun.—Fishes of North America. 145

or above the axil of the pectoral fins is an orifice, which is the opening of

the duct of a poison gland. " From it may frequently be drawn a solid

gelatinous style ending in a tripod, each limb of which isdichotoinously

divided into short branches of regular length."

—

Cope. The sting from the

pectoral spine is very painful, resembling the sting of a bee, but worse.

Very small catfishes of the fresh waters of the Eastern United States, hav-

ing somewhat the habits of Etheostoma, or Cottus, lying on the bottom
among rocks and weeds, and delighting in small rocky brooks. They
are especially numerous southward. (Schilbe, an African genus ofSiluroids,

with which these fishes were supposed to agree in lacking an adipose fin
;

eldog, likeness. The word Schilbe is of Arabian origin.)

S'lIILBEODES:

a. Pectoral spino entire or grooved behind, never retrorse 6errate; adipose fin high and con-

tinuous, not separated by a notch from caudal; caudal much rounded.

b. Head short, broad and deep; pectoral spine without serration anywhere, grooved behind,

2 in head; barbels short; plain dark brown, with a narrow black lateral streak.

A. 15 or 16. UYEIMTJS, 212.

bb. Head small and narrow; spines very short and weak; pectoral spine weakly retrorse

6errate without, grooved within, 3% in head. A. 14. Color yellowish, Blightly

mottled. leptacanthvs, 224.

BABIDA, [rabidua, mad):

aa. Pectoral spine more or less distinctly serrate behind (the seme sometimes absent in S.

irnus).

c Adipose fin continuous with the caudal, there being no evident notch between them;

pectoral spine short, 2 iu head, its inner margin usually with a few short, sharp

teeth "U basal half, its outer nearly entire, a few points near the tip. A. l.
r
> or 16.

Color plain blackish. UBND8, 225.

cc. Adipose fin with a more or less distinct notch separating it from the caudal.

</. Anal fin comparatively long, of 23 rays; body elongate; adipose tin conspicuously

notched; 6pines slender and short, pectoral Bpineswith weak teeth on each

margin. Color plain blackish. unkbius, 22G.

dd. Anal fin rather short, of 12 to 18 rays.

0. Pectoral spino with its posterior 6erne short, their length not 3a diameter o!

spine. Color nearly plain.

/. Adipose fin moderate, the notch shallow, not separating it from the caudal

fin; caudal Blightly rounded; vertical fins broadly edged with Mack.

(j. Pectoral 6pino very short and weak, about 3 in head in adult; head

small, 4 in length. i:\ii \t

ijg. Pectoral spine moderate, about 2 (1% to 2}:^) in head; head lai

ENSIGNIS,

ff. Adipose fin very low, the notch completely separating it from caudal;

pectoral spine very short, 4 to .j in lead, its outer margin nearly en-

tire, the inner with sharp teeth at base; caudal Blightly emarginate;

base of dorsal and lower lobe of caudal black. gii.uk.imi, 229.

ce. Pectoral spine with its posterior serrsB strong, Bpine-like, recurved, almost as

long M the diameter of the spine, the long curved Bpine it sell more than

% head; anal rays 13 to 15; caudal much rounded.

a. Adipose fln nearrj or quite free from caudal ; color nearly plain brownish,

tie' saddle-like Matches faint; everywhere covered with email

anterior edge of pectoral spin rate. bxkutbi

/»//. Adipose I'm not quite tree from caudal; color much variegated, the back

with black saddle-like blotches; fins marbled with black.

1 Pectoral spi brong, about 1% In head, its anterior • 1 e with few

serrations. uv
o. Pectoral spine very strong, abonl i', In load, swith

manj mi i atlons. ruai

I . N . A .
- 1 1
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Subgenus SCHILBEODES,

223. SCHILBEODES GTRIXUS, (Mitcbill).

Body comparatively short and thick. Head large, its width 3| to 4| in

length of hody ; depth 4 to 5^; head 3| to 4. Spines stout and rather

long ; that of the pectoral fin straight, not serrated, grooved behind, 2\ in

the distance from snout to dorsal fin. Dorsal higher than long, inserted

nearer anal than snout. Anal 13. Jaws nearly equal. Humeral process

short. Nearly uniform yellowish brown, sometimes blackish, without

transverse blotches ; a narrow dark lateral streak and 1 or more dorsal

ones. L. 5 inches. Hudson River and westward through almost the

entire Mississippi Valley, and upper lake region; rather common, espe-

cially northwestward ; the western specimens more robust and perhaps

distinguishable as var. sialis. (yvpivbg, tadpole.)

6Hurusgyrin.ua, Mitchill, Amer. Month. Mag., 1818, 322, Walkill River, New York.

Noturus gyrinus, Jordan, Bull. U. S. Nat. Mus., x, 102, 1877.

Noturus sialis, Jordan, Bull. U.S. Nat. Mus., x, 102, 1877, White River, Indiana.

Nolurus gyrinus, Jordan & Gilbert, Synopsis, 98, 1883.

224. SCHILBEODES LEPTACANTHUS, (Jordan).

Body slender, the head small and narrow, longer than broad. Eye
small. Upper jaw much projecting. Spines very short and slender; that

of the dorsal not 1 the height of the fin ; all less than I the length of the

head; that of the pectoral retrorsely serrate on the outer edge, entire

within. Head 4|- in body ; its width 5£ ; depth 5£ ; distance to dorsal 2f

;

pectoral spine 5 in this distance ; dorsal nearer anal than snout. Anal 14.

Humeral process very short. Color yellowish, somewhat mottled. L. 3

inches. Gulf States in sandy streams ; scarce, known from the basins of

the Ogeeche, Alabama, and Pearl rivers. (Ae7rr6f, slender ; unav&a, spine.)

Noturus leptacanthus, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 352, Silver Creek, branch of

Etowah River, Rome, Ga.

Nolurus ieptacanihus, Jordan, I. c, M2, 1877.

Noturus leptacanthus, Jordan & Gilbert, Synopsis, 98, 1883.

Subgenus RABIDA, Jordan & Evermann.

225. SCHILBEODES NOCTURNUS, (Jordan & Gilbert).

Head 3f. A. 15 or 16. Rather robust ; head moderate, little depressed,

eyes small; barbels short, barely reaching gill opening; pectoral spine

short, 2 in head, its inner margin with short, sharp teeth at base (entire

in specimens from the lower Wabash); its outer margin with a few points

near tip, otherwise entire ; adipose fin high, continuous with caudal ; anal

high. Color very dark brown, everywhere dotted with black ; fins dusky

with narrow pale margins. L. 3 inches. Sandy streams, among weeds, in

Lower Mississippi Valley, known from the lower Wabash in Indiana, and

from the Poteau, Washita, and Saline rivers, Arkansas, (nociurnus, noc-

turnal, from its black color.)

Noturus noctitrnns, Jordan & Gilbert, Proc. U. S. Nat Mus., 1886, 0, Saline River, at Benton,

Arkansas. (Type, 3G461.)
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226. SCHILBEODES FOEBRIS, (Gilbert A Swain).

Head 4. A. 23, its base 3i in body. Body elongate, the bead slend< f

but not depressed
;
moutb moderate, very convex, tbe lower jaw shorter :

barbels slender, those of maxillary reaching beyond base of pectoral;
eye very small. Spines slender and short; pectoral spine 3 in head,
roughened without, and with 3 or 4 small weak teeth on inner margin.
Adipose fin well developed, with a conspicuous notch. Anal much longer
than in other species. L. 3^ inches. Body and fins uniform black. Tribu-
tary of Black Warrior River, Tuscaloosa, Ala. (ftuubris, funereal, from
the dark color.)

Notoruajvmebrta, GiLitKRT A Swain, Bull. U. S. Fish. Com., 1889, 153, North River. Tusca-
loosa, Alabama. (Type, No. 36696.)

227. SCHILBEODES EXILIS, (Nelson).

Head 4 in length; depth 5 to 6£. Anal rays 14 to 17. Pectoral spine
small, about 3 in head, slightly retrorse serrate without, with about 6

small straight teeth within, which are not J the diameter of the spine in

length. Head small, not very broad, but thin and depressed ; its width 5

to 6 in length of body; jaws nearly equal. Dorsal scarcely higher than
long. Distance from snout to dorsal about 3 in length. Pectoral spine

3£ to 4 in this distance; dorsal spine low, as near snout as anal. Hum-
eral process obscure. Color yellowish brown, mottled, tbe tins somewhat
margined with dusky. L. 4 inches. Wisconsin to Missouri and Kan-
sas, common in prairie streams: close to S. insignia, but slimmer, with
weaker armature, (exilis, slim.)

Not* Nr.j.snx, Bull. 111. Mas. Nat. Hist., 187H, 61, Illinois River; Jordan I. e. 1(X>

1*77; Jordan a. Gilbbbt, Synopsis, 100, 1883.

Nokmu tiamochiTi Swain a K \i n, Proc. U. S. Nat. Mas., 1882, 639, Illinois River, Napierville
Illinois. (Type, No. 29677.)

228. SCHILBEODES INSIGNIS, (Bichardson).

(Mad Tom.)

Body rather elongate. Pectoral spine moderate, about 2 in head, retrorse

SOI rate without, weakly serrate within. Head broad and flat, upper jau

projecting; head about H in length; depth 6. Dorsal fin | higher than
long. Distance from snout to dorsal aboul ~

:

i in Length. Length of
pectoral spine 2{ in same distance. Dorsal much nearer anal t ban BUOUt.
Anal rays 11 to 16. Humeral process conspicuous, sharp. Color dark
brown, somewhat mot t led, tins all broadly and conspicuous]} dark edged.
Oneofthe largest species, reaching the length ofnearlya foot. Pennsyl-
vania to South Carolina; \ cry common in si reams easl of the Alleghanii
(insi'inis, i eiuarkahle.)

Ptmdodut huigm, Richardson, BVkima Bor. Ajner., ni, 32, 1836, based on /'
. I i

R, M. in. .Mil-., \, L819, 165; locality not known.
Ptmthodua /' mnUcattu, Guyisr 4 Valkncikmnks, \ \ , ill, L840, after Le 8aeui

B 'ii, •'•ni . a Na1 Sci. Phi la , I I >ennayl\

bTo l »71.)

Jordan, /. «., 100, 1877 ; Jordan a Gilbert, By no]
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229. SCHILBEODES GILBERTI, (Jordan & Evermatm).

Body slender, less compressed than in S. insignis, the head narrower

and not so low ; eyes small ; lower jaw included ; barbels short, not reach-

ing nearly to gill opening; spine very short, that of pectoral about 4 in

head, its inner margin with sharp teeth at base, its outer nearly entire.

Adipose fin very low, separated from the caudal by a deep notch which

reaches its base. Anal short and high; dorsal spine scarcely longer than

eye; caudal broad, slightly emarginate. Dark yellowish brown, base of

caudal and most of its lower lobe black; dorsal black at base. Head 4+.

A. 15. L. 4 inches. Roanoke River in Southern Virginia, locally abun-

dant. (Named for Charles Henry Gilbert.)

Nolurns gilberti, Jordan & Evermann, Proc. U. S. Nat. Mus., 1888, 352, Roanoke River. (Type,

No. 39931.)

230. SCHILBEODES ELEUTHERUS, (Jordan).

Head 3f . A. 13. Head broad, flat, depressed, the form resembling that

of Leptops olivaris ; humeral process obscure; eye 5i in head; lower jaw
included ; barbels short, not reaching gill opening ; adipose fin free from

caudal
;
pectoral spine stout, of moderate length, If to 2 in head, its outer

margin more or less retrorse-serrate, its inner with about 6 to 8 retrorse

hooks, scarcely weaker than in S. miurus. Color nearly plain brownish,

the black saddle-like blotches usually not very distinct ; body everywhere
covered with fine dark dots. Dorsal blackish at tip ; caudal dark at base.

L. 4 inches. Mississippi Valley, rare, but widely distributed. Tributa-

ries of French Broad River (Big Pigeon River, Clifton, Teun.); French

Broad, at Hot Springs, N. C; White River, Gosport, Ind.; Green River,

Greensburg, Ky. Schriner Lake, Columbia City, Ind.; White River, Fay-

ettesville, Ark.; Sallisaw River, Indian Territory. Only a few specimens

known. (eAev&epog, free.)

Noturus eleutherus, Jordan, Ann. N. Y. Lye. Nat. Hist., 1877, 371, Big Pigeon River; not of

some later papers, in which it is confounded with 8. fuHosus.

231. SCHILBEODES MIURUS, (Jordan).

Head 31 to 4 ; depth ih to 5. A. 13 to 15. Body rather stout, not much
elongate nor much depressed ; eyes not very small ; barbels moderate,

about reaching gill opening, mouth moderate, the lower jaw included.

Adipose fin with a deep notch, but connected with the caudal fin. Dis-

tance from snout to dorsal about 21 in length. Pectoral spine 2k in this

distance; If to 1^ in head. Dorsal nearer anal than tip of snout. Pec-

toral spine somewhat curved and finely serrated without, with 6 strong

recurved pectinations within, each nearly as long as the diameter of the

spine. Humeral process short. Body much mottled, black and grayish;

top of head, tip of dorsal, middle of adipose fin, and edge of caudal defi-

nitely blackish, occiput dark ; body wTith 4 broad cross blotches, 1 before

dorsal, 1 behind it, 1 on middle of adipose fin, and 1 small one behind it.

L. 4 inches. Mississippi Valley and tributaries of Lake Michigan, south

to Louisiana; common in the Ohio Valley, {/leiovpog, curtailed.)

Noturus miurus, Jordan, Ann. Lye. Nat. Hist. N. Y., 1877, 371, White River, Indiana; Jon-

DAN, I. c, 100, 1877 ; JORDAN & GILBERT, Synopsis, 09, 1883.
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•232. SCHILBEODES Fl'RIOSUS, (Jordan & Meek).

Form of Schilbeodes miurus ; eyes rather large; barbels moderate, reach-
ing gill opening

; dorsal spine 2 J- in head
;
pectoral spine H in head, much

longer, stronger, more curved, and more heavily armed than in any other
North American catfish; anterior margin of spine with many small
antrorse teeth, the tip of spine without teeth; inner margin with 7 or 8

recurved hooks; adipose fin high, with a deep notch nearly to its base:
caudal long, much rounded in outline. Coloration much variegated, the
pattern as in S. miurus. Light brown, with black dots; a dusky area
between eyes; a black saddle across occiput; 1 before and 1 behind
dorsal, and 1 on adipose fin; a dusky bar at base of caudal; 3 dark
curved streaks across caudal and 2 cross dorsal and anal. Head 3$

;

depth oh A. 14. L. 5 inches. Eastern North Carolina, known from the
Neuse, Tar, and Little rivers. Very close to S. miurus, and probably a

geographical variety of that species, from which it differs only in the

larger spines. Its sting is more virulent than that of any other "Mad
Tom." (furiosus, furious.)

Notunu fitrioats, Jordan A- Meek, Proc. U. S. Nat. Mns., 1888, 351, Neuse River, N. C. (Typo,

39932.)

iu eleiithervs, Jordan & Gilbert, Synopsis 99, 1883, not type.

8i. RHAMDIA, Bleeker.

(Bagues de Rio.)

Pteronotus, SwAIHSOK, Nat. Hist. Fislios, ir, 309, 1839, (quinque-tentaculatus); preoccupied in

inolltuks.

Rhamdia, BUEKBB, Tchth. Arch. Ind. Silnri, 1858, 197, (quelen).

Pimelonohu, GlLL, Ann. Lye. Nat. Hist. N. Y., iv. 391, 1869, (rite/mi).

Notoglania, GOntheb, Cat., v, 136, 1864, {muitiradiatua).

BhamdeUo, Eioknmann & Eioenhann, Proc. Cal. Ac S«i., 2d series, i, 129, 1SS8, (eriare&a).

Fresh water catfishes with no teeth on the vomer; the adipose tin

more or less elongate ; snout rather broad, not produced; barbels terete

or somewhat flattened, not having a broad membranous border. Head
not especially widened; occipital process small or wanting, not reaching
to the dorsal plate ; the fontanelle variously developed, in typical sp<

short, not continued backward beyond the eye> except in the young, in

which there are usually 2 bony bridges across the fontanelle, the one
in-hind the eye, the other in front of the occiput : the depressions behind

these bridges persistent, in Borne old specimens the entire fontanelle

becomes obliterated. In the subgenus Rhamdella, the fontanelle is better

developed, extending to i>;ise of occipital process. Species numerous,
in Streams from Mexico southward to Western Peru and the Rio de la

Plata. This genus 1ms been divided by Eigenmann into two—Rhamdia
and Rhamdella —distinguished by the development of the fontanelle. as

'tin genua RAamde/Za contains those species hitherto referred t" Rhamdia or t

which the fontanelle it continued backward to the occipital process, "itii > hi - II

behind the eyea Central placed below or behind the doraal, orbit with a fru argin, Two North
American ttnetui* and parryi, are known to belong to RhamdeUa. it la probable that

"i the others here mentioned belong t<> Rhamdella rather than to Rhamdia. in RlgtA*
mann'i lat ue, oearlj alio! them are provisional!) placed in Rhamdella,
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but few of the following species have been examined as to this character,

we are forced to refer all to the single genus lihamdia. (Xhamdia or Bagre

da RiOf a Portuguese name, applied by Marcgrave to lihamdia sebie, and

written " Ehamdia" by Valenciennes, perhaps a misprint.)

Rhamdia:

o. Fonlanelle in the adult not continued behind the eye; maxillary band of teeth not widened

at tlie edge; occipital process present.

b, Sides n\ i 1 1 i a dark lateral band; maxillary barbels reaching little beyond front of adi-

pose fins; pectoral spine short. wagneri, 233.

an. Species with the fontanelle uudescribed, most of them probably belonging to BhamdeUa.

Anal rays 11 or 12.

d. Adipose fin moderately long, 7>\± to 3% in length.

c. Maxillary barbels very long, reaching tip of ventrals.

BARONIS-MVLLERI, 234.

ee. Maxillary barbels reaching end of dorsal.

/. Depth 634 " l length. motaguensis, 235.

ff. Depth 5% in length. brachyptera, 236.

dd. Adipose fin short, 4 in length; barbels short, not reaching tip of pectorals.

SALVINI, 237.

cc. Anal rays 13

;/. Adipose fin short, about 4 in length; barbels reaching end of dorsal.

HYP8EUJRUS, 238.

gg. Adipose fin moderate, 3 to 3}4 in length.

h. Occipital process rather short. laticauda, 239.

hh. Occipital process rather long. godmaki, 240.

ggg. Adipose fin long, more than % of length.

i. Barbels very long, the longest reaching middle of adipose fin.

GUATEMALENSJS, 241.

ii. Barbels moderate, the longest reaching front of adipose fin.

NICARAGPENSIS. 242.

Hi. Barbels shortish, the longest reaching end of dorsal. microptera, 243.

ccc. Anal rays 14 or 15.

j. Adipose fin long, more than }{^ of length. managuensis, 244.

jj. Adipose fin medium, 3% in length. polycatjlus, 245.

Rhamdet.la, (diminutive of lihamdia):

aaa. Fontanelle continued backward to the occipital process, with a bridge across it behind

the eye.

Jc. Upper jaw scarcely longer than lower; tail deep; pectoral spine about % the head.

PETENENSIS, 240.

Ick. Dpper jaw longer than lower; pectoral spine 2 to 2\ in head; dorsal spine very weak,

about 2} '_, in head; caudal fin about 5 in length. parryi, 247.

Subgenus RHAMDIA.

233. RHAMDIA WAGNERI, (Gunther).

(BARP.UD0.)

Head 4£; depth 5 \ to 7. D. I, 6; A. 9 to 11. Head flat above, with

vertical sides; occipital process narrow, reaching about halfway to dorsal

spine; maxillary barbel variable, never reaching to end of adipose tin,

sometimes little beyond base of dorsal
;

gill rakers 3+ 7; caudal deeply

divided; its lower lobe broad and rounded, the upper pointed. Color

brown, with many dark dots; a dark lateral band, darkest forward; base

of dorsal pale. Rivers of Central America, on both sides of the moun-

tains, very abundant. (Eigenmann.) (Named for Prof. Moritz Wagner,

an authority in zoogeography.)
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Pimelodm wayneri, Guntheb, Fishes Cent. Am., 474, 18G9, Atlantic and Pacific rivers of

Panama.
Jthamdia bransfordi, Gill, Proc. Ac. Nat. Sci. Phila., 1876, 337, Panama.
Rhamdia wayneri, Eigenmann, S. A. Nematognathi, 133, 1890.

Subgenus RHAMDELLA, Eigenmann <fe Eigenmann.

Besides the species ascertained by Dr. Eigenmann to belong to Rhamdia,

the following additional species have been described from within our

limits, but in none of these has the character of the fontanello been given,

so that it is impossible to say whether they belong properly to Rhamdia

or to Rhamdella; most likely the majority of them will be found to have

their places in the latter group:

234. RHAMDIA RARONIS-MULLERI, (Troschel).

Head 5 in total length. D. I, 6; A. 12; P. I, 9. Head flat, forehead

broadly rounded; upper jaw the longer; maxillary barbels reaching tip

of ventrals; outer mandibulary barbels to beyond base of pectorals,

nearly twice as long as inner. Eye high, before middle of head; snout

nearly twice length of eye; interorbital space 1-J times eye. Head covered

with soft, smooth skin, occipital process narrow, pointed, covered with

skin; humeral process reaching middle of pectoral spine. Body taper-

ing backward from head, much compressed behind. Pectorals reaching

to opposite third dorsal ray, the spine serrate within; ventrals shorter

than pectorals, falling far short of anal, reaching halfway to base of

third anal ray. Adipose fin 3^ times in the whole length. Caudal deeply

divided, the lobes rounded, the lower larger. Brown, paler below, the

lateral line a narrow black streak. "Pacific Ocean" in Mexico. (Tros-

chel.) (Named for J. W. von Muller, the title "Baron" distinguishing him

from the naturalist Johannes Muller.)

Pimelodusbaronis-Diiilleri, Tuoschel, in Miiller's Bcitriige zur Geschichte, Statistik and Zoiilogie

von Mexico, lit, G3G, 1805 ; no definite locality.

285. RHAMDIA MOTAGUENSIS, (Giinthcr).

Head 5£; depth 6J. D. 1,6; A. 12. Occipital process short; adiposo

fin 3J in length; maxillary barbels to end of dorsal; dorsal spine very

feeble; pectoral spine striated; its inner margin strongly serrated. Cau-

dal peduncle as high as long; caudal forked; the lower lobe rounded
j

the upper pointed and longer. Brownish, dorsal with a white band. Bio

Motagua, Guatemala. (Gunther.)

Phntlodm motagutntit, (H miikk, Vni.
t
v, 1^7, 1X»'4, Rio Motagua, Guatemala.

gat. mmun v BHACHTPTORA, (O

Head 5|; depth 5>. 1). E, 6; A. LI; P. [, 9. Ooeipital process short]

maxillary barbels reaching beyond dorsal; lower jaw a Little shorter;

dorsal longer than high, its spine verj weak) pectoral spine striate, flexi*

bleat top,strongly serrate on inner margin; adipose fin 3J in body; caudal

deeply emarginate; its lobes largely rounded. Blaokish, a pale shade on
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dorsal. Orizaba, Mexico; allied to B. motaguensis, but with smaller eye,

deeper body, and slight difference in fin rays. (Cope.) (j3paxi>c, short;

iTTepuv, fin.)

Pimelodus brachyptenis, Cope, Trans. Am. Phil. Soc, 1866, 404, Orizaba, Mexico.

237. RHAMDIA SALVINI, (Gunther).

Head 5: depth 6. A. 11. Occipital process short; adipose fin 4 in length;

maxillary barbels short, not reaching tip of pectoral; dorsal spine very

feeble; pectoral spine very short, not & head; caudal lobes subequal.

Coloration plain brown. Rio San Geronimo, Guatemala. (Gunther.)

(Named for Oscar Salvin, who collected largely in Central America.)

Pimelodus sah- ini, Gunther, Cat., v, 130, 1864, Rio San Geronimo, Guatemala.

238. RHAMDIA HTPSELTRUS, (Gunther).

Head 5; depth 6. D.I, 6; A. 13. Occipital process triangular; adipose

fin 4 in length; maxillary barbels reaching to the end of dorsal. Caudal

peduncle deeper than long ; caudal lobes both rounded. Uniform blackish.

Mexico. (Gunther.) (vfelug, high; oi'pd, tail.)

Pimelodus hijpsehnii?, Gunther, Cat., v, 120, 1804, Mexico.

239. RHAMDIA LATICAUDA, (Heckel).

D. I, 6; A. 13. Occipital process short; adipose fin 3£ in length,

maxillary barbels reaching ventral; tail about as deep as body; pectoral

spiue i as long as the rays; caudal subtruncate. Mexico. (Heckel.)

(hit us, broad ; cauda, tail.)

Pimelodus lalicaudus, Heckel, in Kner, Sitz. Wien, Ac, xxvi, 420, 1857, Mexico.

Pimelodus laticaudus, Gunther, Cat., v, 127, 1864.

240. RHAMRIA GORMAXI, (Gunther).

Head 4; depth 6. D. I, 6; A. 13. Occipital process triangular, much

longer than broad. Adipose fin 3 in length. Lower jaw little shorter

than upper. Pectoral spine not more than \ head, serrated. Caudal

lobes equal. Color brown; dorsal with the usual band. Valley of Rio

Usumacinta, Guatemala. (Named for Mr. P. Godman, associate of

Salvm.)

Pimelodus godmani, Gunther, Cat., v, 124, 1864, Rio Usumacinta, Guatemala.

241. RHAMDIA GUATEMALEXSIS, (Giinther).

Head 4; depth 6. A. 13. Adipose fin long, 2$ in length; maxillary

barbels about reaching middle of adipose fin. Dorsal spine very feeble;

pectoral short, i as long as head ; lower caudal lobe long. Blackish ;
dor-

sal with very light band. Huamuchal, Guatemala. (Gunther.
1

)

Pimelodus guatemalensis, Gunther, Cat., v, 122, 1864, Rio Huamuchal, Guatemala.

242. RHAMRIA XICARAGUEXSIS, (Giinther).

Head 4i; depth 7. D. I, 6 ; A. 13. Adipose fin 2i in length ; maxillary

barbels reaching its front
;
pectoral spine f head. Blackish: dorsal with

a faint pale band. Lake Nicaragua. (Gunther.)

Pimelodus >ticarague>isL% Gunther, Cat., v, 125, 1864, Lake Nicaragua, Nicaragua.
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243. RHAMDIA 3IICR0PTERA, (Giintbcr).

Head4i; depth 1\ ;
D.I, 6; A. 13. Occipital process slender, not reach-

ing base of dorsal ; adipose fin 2f in length ; maxillary barbels reaching
end of dorsal. Pectoral spine a little more than \ head. Ventral very
short, shorter than pectoral. Anal small; caudal short, the lower lobe 7

in body. Blackish; dorsal with a faint band. Rio San Geronimo.
(Giinther.) (//*/cp6c, small ; -rspbv, fin.)

Pimelodus microplerus, Guntiier, Cat., v, 124, 1864, Rio San Geronimo, Guatemala.

244. RHAMDIA MANAOUEXSIS, (Giinther).

Head 5; depth 6. D. I, 6; A. 14 or 15. Occipital process slender, not
reaching basal bone of dorsal; adipose fin more than £ length; maxillary

barbels short, reaching nearly to base of dorsal spine; dorsal spine short.

Color uniform brown ; dorsal with a pale cross-band. Lake Managua,
Nicaragua. (Giinther.)

Pimdodus mcmaguensu, Gvxther, Fishes Cent. Am., 474, 18G9, Lake Managua, Nicaragua.

245. RHAMDIA POLTCAULUS, (Giinther).

Head 5; depth 6. D. I, 7; A. 15. Occipital process short ; adipose fin

long, 3£ in length ; maxillary barbels to tip of pectoral; dorsal spine very
short; caudal lobes equal. Uniform blackish. Rio San Geronimo. (Giin-

ther.) (Tro?J<r, many ; navlot , stem ; the number of dorsal and anal rays

being greater than usual.)

Pimelodu8polycaul*u, GOnthbr, Cat., v, 131,1864, Rio San Geronimo.

246. RHAMDIA PETEXEXSIS, (Giinther).

Head 4|; depth C>. D.I, 6; A. 11. Adipose fin low but long, more than

i length, the maxillary barbels reaching to its front. Tail deep; its depth
more than .V the head. Lower jaw scarcely shorter. Dorsal spine yerj

feeble; pectoral spine not quite \ head. Ventral tin short, brownish, with
a dark lateral band ; dorsal with the usual band. Lake Peten, Yucatan.
(Giinther.)

liupetenmtu, GOmurn, Cat., v, 126, 1864, Lake Peten, Yucatan.

217. U1I VMM A PARRYI, (Eigenmann).

Head 4?; depth 4^- to 5. D.I,6; A. 12 to 14. Upper jaw longer than

lower. Occipital process moderate. Dorsal spine very low and weak
;
l\l

to 2{ in head
;
pectoral spine 2 to 2i in head ; caudal 1

|
to 5fr. Occipital

process very narrow ami short. Maxillary barbels short . extending little

boyond dorsal I'm ; caudal lobe short and broad. Adipose I'm ."> to SJ

in length. Brownish, a dark lateral hand. Rio Zanalcnco. Chiapas.

(Eigenmann.) (Named for Dr. C. C. Parry, a well-known botanist.)

Uh.,,,,. l.lhi parryi, BlQ i mi \\\, Proc. Cat. A. > i,l 1 ", R io Zanalcnco, Chia:

82. PIMELODELLA, Eigenmann a Eigemannn.

1, <nmil, 1, sit.imm' iiv ' rf SndUstL Bras., rn
a

1876, b fa)\ ool of

Bleaker, which ii Pinulothu.

PkntlodtUa, Eiqutmaitw A Eiocnxaitw, Proe 0»1 li ttaitu)
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Occipital process narrow, reaching the bony plate at base of dorsal

spine. Fontanelle continued to the base of the occipital process, with a

bridge across it above the posterior margin of the eye. Dorsal and pec-

toral spines pungent ; humeral process spine-like. Dorsal rays I, 6. This

genus is an ally of Pimelodus and Ehamdia. The numerous species are

confined chiedy to the Amazon region. (Diminutive of Pimelodus ; TUfieAr/r,

fat.)

a. Adipose fin less than % the length. D. I, G. Pectoral fins not reaching ventral, nor ven-

tral to anal. Pectoral spine moderate, with 8 to 15 recurved hooks.

1>. Sides with a dark lateral hand which continues forward on the head. Tip of pectoral

spine ]/2 diameter of the spine; spine very broad. chagresi, 248.

lb. Sides without dark lateral haud, the color plain. Maxillary barbels reaching front

of anal. modesta, 249.

248. PIMELODELLA CHAGRESI, (Steindachner).

Head 4£; depth 5£. D. I, 6; A. 11 or 12. Body elongate, slender. Eye
3j in head. Maxillary barbels reaching front of adipose fin. Dorsal

spine straight, scarcely roughened in front, except near the tip, l-£ in

head. Adipose fin 3^ in length ; caudal deeply forked, upper lobe much
the longer. Pectoral spine flat, H in head. Color brown, with a well-

defined band from tip of snout to middle of caudal; dorsal fin with a

dark bar on the membrane upon each pair of rays. Rio Chagres. (Eigen-

mann.)

Pimelodus chagresi, Steindachner, Ichth. Beitr., IV, 34, 1876, Rio Chagres, at Obispo.

Pimetodella chagresi, Eigenmann, I. c, 130, 1888.

249. PIMELODELLA MODESTA, (Gunther).

Adipose fin long ; nearly 3 in length. Maxillary barbels reaching front

of anal fin ; eye 4 in head. Dorsal spine slender, little more than -J the

head, somewhat shorter than pectoral spine ; caudal forked, the upper

lobe the longer. (Gunther.) (Esmeraldas, Ecuador; also recorded, per-

haps doubtfully, from Rio Chagres.) (modestus, modest.)

Pimelodus modeslns, Gunther, Proc. Zool. Soc. Lond., 18G0, 239, Esmeraldas, Ecuador. Gun-

ther, Cat., v, 117, 1864.

83. PIMELODUS, Lacepede.

(Congros Barbosos.)

Pimelodus, Lacepede, Hist. Nat. Poiss., v, 94, 1803, (gyadrimaculatus, etc.; includes various

genera).

Pimelodus, Cttvier, Regno Animal, Ed. I, 203, 1817, (quadrimaculatns, etc.; species with one band

of teeth above).

Pimelodus, Swainson, Class'n Fishes, etc., II, 305, 1839, (quadrimaculatns).

Pimelodus, Gill, LtJTKEN, etc., who take macidatus as type.

Pseudariodes, Bleeker, Nederl. Tijdschr. Dierkunde, 1863, 99, (clarias).

Pseudorhamdia, Bleeker, I. c.,101, 1863, (maculalus= clarias)

.

Teeth on the vomer in small patches or none ; no teeth on palatines;

pterygoid teeth sometimes present. Fontanelle not extending backward

beyond the eyes. Humeral process broad, not spine-like. Crown of

head granulose, or covered with thin skin. Dorsal and pectoral spines
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stout; adipose fin long, longer than high; dorsal rays I, 6. Species

chiefly Brazilian, about 10 recognized in the genus as now restricted.

(TTifieAJjc;, fat.)

250. PIMELODUS MACULATES, LacSpede.

(CONGRO BARBOSO.)

Head 3^ to 4^ ; depth 3| to 5. D. I, 6 ; A. 11. Head granulated, entirely

naked above. Vomerine teeth none or in very minute patches; teeth on
the pterygoids. Eye 5 in head ; interorbital space 3£. Maxillary barbels

extending beyond tip of dorsal. Dorsal spine with its dermal tip as lono-

as head, not quite reaching the short adipose fin, which is 31 to ">.', times

in body. Anal emarginate, some rays extending beyond tips of last rays.

No brown bars on caudal; a dark cross spot at base of first dorsal spine.

Rio Mamoni (Panama) and southeastward to Rio de la Plata; extremely
variable, generally abundant in Brazil. (Steindachner; Eigemnann.'i

(maculatus, spotted.)

Sihmis clanas, Linn.txs, x, 306, 1758, in part, not the type.

PimeloduB darias, Steindachner, Flnssfische Siidamer., n, 10, 1S79, and of rations authors.

Pimelodaa maculaim, Lackpkde, Hist. Nat. Poiss., v, 94, 107,1803, Rio de la Plata; (Ji
v nther.

Cat.,v, 115, 18G4, and many authors.

Ptramvtana blochii, Grvnir.it, Cat., v, 111, 18C4, Cayenne, Surinam.
Pimehtlmt rigidus, Sr-ix, in Agassiz, Pise. Brazil., 19, 1829, Brazil.

/• lodtu blochii, Civir.it 8l Valenciknnf.s, xv, 188, 1840, after Bloch.

Mi/ttua euctla, Gronow, Cat. Fishes, 156, 1854, no locality given.

Ptme&odiu macron* ma, Blbekes, Silnres de Snriname, 79, pi. 1 1, 18'H, Surinam.
P»eudariodeapanthervtua, LCtkex, Meddel. Nat. Hist. Forem., 1874, Noa 1, 'J, pp. 194, 198, Vene-

zuela.

Pumdorhamdia pucatrix, COPE, Proc. Am. Phil. Soc. Pliila., XT, .

r
>f>9, 1870, Pebas.

FfranmitHM maeroapUa, GiMiii'.n, Ann. and Mag. Nat. Hist., July, 1880, 10, pi. If, Rio de la

Plata.

Phnelodtu clarias, Eigenmann, s. \ Nematdgnathf, 171, 1890.

Family XXXV. LORICARIID.l .

« latfishes with sides and back covered with bony plates and with the

caudal vertebras compressed; the neural and lnemal spines expanded,
forming a continuous ridge above and below. Mouth wholly inferior,

provided with broad, disk-like lips. Maxillaries thin, with a terminal

barbell which is partly united with the disk .-it the month. No barbels

at the (dun or dos1 i ils. Teeth, if present, hooked and usually two-lobed
:ii the tip ; the functional ones in one series: premaxillaries separate

from each other, box-shaped, tilled with numerous relay teeth: dentaries

separate from eaeh other and formed like the premaxillaries ; no teeth on

palate: no frontal OT occipital tbntanello. Dorsal tin present, situated

on the abdominal pari of the vertebra] column, not connected with the

OOCipital process. Adipose tin, it present, composed of 8 spine with
thm membrane. Anal short. (Jill membrane joined to the isthmus; the

fill openings restricted to the sides, [ntestinal canal long and ooiled

upon itself. Nostrils olose together, a flap between them; placed a in

tie above and in front of the eyes; iris with a flap enoroaohing on and

sometimes dividing the pupil. An bladder cavity narron al the base;
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expanded beneath the temporal plate, usually communicating with the

outside air at a notch in the posterior margin of a temporal plate or

sometimes by many holes in the temporal plate; strong movable bones or

ribs extending from near the posterior end of the coalesced vertebra? out-

ward; these compressed and sometimes forked at base; these structures

form a more or less complicated arrangement which gives fixity to the

dorsal spine, but prevents a lateral motion of the head. A large family

of small and singularly armed catfishes, chiefly confined to the rivers of

South America; 24 genera and 247 species are described by Dr. Eigen-

mann, who is the most recent authority on this group. (Silurid.e Hyfos-
TOMATINA in part, Giinther, Cat., v, 221-260).

LORICARIIN.T. :

a. Tail long;, tapering posteriorly, with a single series of plates on the sides. Dorsal fin usu-

ally inserted behind the origin of the* ventrals; no adipose fin. Intestinal canal usu-

ally not longer than body. Upper caudal lobe sometimes produced.

b. Dorsal fin inserted above or slightly behind anal; 2 to 5 plates between it and occipital

process. Eyes superior. Tail with strong lateral keels. Snout not expanded at

tip nor margined with spines. Loricaria, 84.

Hypostomint. :

aa. Tail short, compressed or rounded. Lips entire. Adipose fin usually present; ventral sur-

face naked, or covered with minute granular plates. Intestine greatly elongate,

many times as long as the body; lower caudal lobe sometimes produced.

c. Temporal plate not perforate.

d. Margin of the snout granular, with sometimes a naked spot at tip. Scutes on

lower surface of tail exposed. Dorsal rays I, 7; or I, 8. Teeth fine and

numerous.

e. Interopercle with erectile spines borne on a movable plate. Dorsal and anal

distinct. Hemiancistkus, 85.

rr. Margin of the snout naked, without bristles, granules, or tentacles. Interopercle with

erectile spines. Oh.etostomxs, 86.

ccc. Margin of the snout with tentacles, or, in the female, sometimes naked. Ventral sur-

face naked. Interopercle with a bunch of spines inserted on a movable plate.

Ancistrus, 87.

84. LORICARIA, Linname.

Loricaria,\lil'SftKVS, Syst. Nat., Ed. x, 17">8, 307, (cataj)hracl(i).

Slurisoma, SWAINSON, Nat. Hist. Fishes, II, 304, 1839. (rostrata).

Hemoi'Ji i)i, Ksv.r, Panzerwelse, 89, 1S53, (depressus).

Loricariichthys, Bleeker, Nederl. Tijdschr. Dierk., 80, 1863, (dura — cataphracta).

Pseuth'loricari't, Bleeker, J. c, so, [Iseviuscula),

Parahemiodon, Bleeker, /. c, SO, (typus).

Uemioloricaria, Bleeker, /. c, 81, (caraeasensis).

Pgeudohemiodon, Bleeker, 1. c, 81, (platycephulus).

Bineloricaria, Bleeker, I. c, 81, [lima).

OxyJoriearia, Bleeker, /. c, 81, (barbaiu).

This genus, sufficiently characterized in the analytical key above, con-

tains a very large number of species, abounding in the rivers in the east-

ern part of South America. They are remarkable for their elongate form

and for the coat of mail which covers the body. A few of these extend

northward to the waters about Panama. There is considerable variation

in form among these fishes, but the different groups run into each other

and are best regarded as subgenera, (lorica, a cuirass, or coat of mail.)
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a. Snout long and narrow, its lower surface granular.

Ilr.MnniuN. (rjfj.1, half; oJov's, tooth):

b. Margin of head in hoth sexes granular. Teeth minute or wanting. Lateral keels

becoming parallel, not coalescing. No keels on head or scutes before dorsal.

c. Teeth minute, numerous in both jaws. Lower surface of head partly naked; up-

per aud lower caudal rays greatly produced. Scales 33. Panamas-

Stukisoma, (sturio, sturgeon; <rw/ua, body):

bb. Margin of head in males with numerous bristles. Teeth well developed in both jaws;

lateral keels coalescing.

d. Belly with 5 series of plates. Outer caudal rays produced. Scales 34.

KOSTRATA,202.

aa. Snout acute or rounded, not produced.

RlNELQBlCABIA, CptVif, rasp; Loricaria):

e. Margin of the head in males with numerous bristles. Teeth well developed. Upper cau-

dal ray greatly produced. Lips not greatly expanded aud without long cirri.

/. Orbit notched; head naked below.

;/. Anal plato rather large, with 3 smaller plates before it; lower lip 2-lobed:

nuchal plates each with 2 strong keels; mucous pores of anterior part of

body black; all the fins spotted. lima, 253.

</-/. Anal region with small scales like those on belly; nuchal ridges very low:

fin rays spotted. uuansfoudi, 251.

ee. Margin of the head in both sexes granular or hispid.

h. L'lates between ventrals large; more or less connected to form a buckler.

Pah tHCMIODON, (napd, near; Hemiodon):

i. Head longer than broad. Belly with 3 or moro longitudinal series of plates.

ppermost caudal ray spinous; lower lobe emargiuato with short cirri.

Each jaw with 8 or 10 teeth; no keel on caudal or nuchal plates.

dbacantha, 265.
Lobioaria:

lift, l'lates between ventrals, if present, small; no large anal plate.

/.-. Belly partly naked the middle line and sides armed; lower lip with numerous
cirri and marginal fringes; teeth few, small; an occipital keel; npper
surface with light and dark lines ; (ill fins, except anal, spotted with violet.

VAIUKliATA,256.

Subgenus' HEMIODON, Kner.

251. LOMCAKIA PAXAMENSIS, Eigenmann & Eigenmann.

Head 4$. D. 8; A.6; V. I, 5. Scales 33. Lower surface of head partly

naked
;
no keels <>n 1 li<' head 01 nape ; a large naked area about the mouth.

Orbit without notch, 4 in snout ; anterior profile concave. Belly with 5

series of plates. Upper caudal filament about as long as body ; first dor-

sal ray very high. Brownish, a blackish area in front of eye; dorsal

somewhat spotted; a stripe on each lobe of caudal. Panama. (Eigen-

mann I.

tori "iii panamenna, Eiqi nmanh,S. A. Nematognathi, 365, 1890, Panama.

Subgenus STURISOMA, Bwainson.

I6S. LOBICABIA BOSTBATA, Spli

Head i . D, s
; A. 6. Scales:;]. Body little depressed anteriorly;

head wit ho lit keelsoi i id^es j its mmfaces ami plates e\ enlv hispid ; nuchal

plates weakly bioarinate. Orbil without notch. I' in snout, 7 in head.

Anterior profile very concave; the snonl long and narrow ; apper lip

granular; lower lip entire and rounded, elongate, papillose; free pari «''
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barbel shorter than eye. Belly with 5 series of plates ; lateral keels

moderate, coalescing into one at the twentieth scale; breast and lower

surface with many irregular plates. First dorsal ray longer than head

;

outer caudal rays 3 in length. Brownish; fins mostly spotted. (Eigen-

mann.) Rivers of eastern South America from Panama to the Paraguay,

widely distributed and abundant, (rostratus, long-nosed.)

Loricaria rostrala, Srix, PiBC. Brazil, 5, 1829, Rio Branco; Guntiier, Cat., v, 256, 1804; Eigen-

mann, S. A. Nematognathi, 3G6, 1890.

Loricaria acuta, Cuvier a Valenciennes, xv, 472, pi. 452, 1840, Barra do Rio Negro.

Loricaria barbata, Knee, Panzerwelse, 87, 1853, Rio Cujaba.

Loricaria barbata, GOnther, Cat., v, 257, 1864.

Subgenus RINELORICARIA, Blecker.

253. LORICARIA LIMA, Kner.

Head 4| . D. 8 ; A. 6. Scales 27. Body depressed and elongate, the

depth i the width. Head long, tapering ; the cheeks in the male thickly

covered with fine bristles ; slightly rough in the female. Superciliary

margins raised ; nape with 2 ridges, which widen backward. Orbit with

a large notch behind; anterior profile convex. Teeth few; lips well de-

veloped, the surface covered with short cirri ; barbels about as long as

eye. Head naked below ; belly with 3 to 5 series of scutes ; lateral keels

coalescing at the sixteenth scute. Upper caudal ray 2£ in length ; ventral

short. Marbled above, with about 4 faint forked cross-bars. Vertical fins

more or less spotted. Coastwise streams of Brazil, from the Parahyba

northward to Panama, widely distributed and abundant in rocky brooks.

(Eigenmann.) (lima, a file.)

Loricaria lima, Kner, Panzerwelse, 89, 1853, Brazil; Gunther, Cat., v, 260, 1864; Eigenmann,

S. A. Nematognathi, 368, 1890.

Loricaria strUjilata, Hensel, Wiegm. Arch., 1868, 368, Santa Cruz.

254. LORICARIA BRANSFORDI, Gill.

Allied to L. lima. Scales 28. Eye small, i interorbital width, which is

flat, bounded by slight crests ; orbit with a slight notch (snout and jaws

lost in typical example); lower part of head naked; opercle and marginal

scutes of head with a broad dense band of erectile bristles. Scutes of neck

with 2 obsolete carina. Scutes of thorax polygonal, those of belly scale-

like ; lateral ridges coalescing on eighteenth shiold. Caudal fin slightly

emarginate, the upper spine swollen at its basal half, the lower lobe

truncated. Yellowish brown, the fin rays spotted. Isthmus of Panama.

(Gill.) (Named for Dr. J. F. Bransford, its discoverer.)

Loricaria bramfordi, Gill, Proc. Ac. Nat. Sci. Phila., 1876, 338, Empire Station, Isthmus
Railway.

Subgenus PARAHEMIODON, Bleeker.

255. LORICARIA URACANTHA, Knot & Steindachner.

D.8; A. 6. Uppermost caudal ray spinous ; vertical diameter of eye 2

in interorbital width ; belly with about 6 series of plates. No keels on

occipital or nuchal plates ; lower lip emarginate, fringed with short cirri

;

each jaw with 8 to 10 teeth. None of the caudal rays produced; barbels

very short. Rio Chagres. (Eigenmann.) (ovpd, tail J unav&a, spine.)

Loricaria uracantha, Kner & Steindachner, Abh. Bayr. Ac. Wiss., 56, 1865, Rio Chagres.
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Subgenus LORICARIA.

256. LORICARIA TARIEGATA, Sttindachner.

Head 5. D. I, 7 ; P. I, 6; V. I, 5 ; A. I, 5. Lat. line, 30. Body and
head strongly depressed, the head triangular, blunt forward; teeth very

few, 2 on each side above, 5 or 6 below; underside of head naked. Eye 9

in head, 5 in snout; upper lobe of caudal produced in a long filament.

Upper parts with many brownish streaks; fins all, except the anal,

spotted with violet. Rio Mamoni, Panama. (Steindachner.) (varic-

(jatus, variegated.)

Loricaria variegala, Steindachneb, Flussfische Siidamer., I. 15, 1879, Rio Mamoni.

85. HEMIANCISTRUS, Bleeker.

Hemiancistms, Bleeker, Tijdschr. Dierk., 1, 78, 1863, (medians).

Psetidocanthictts, Bleeker. I. c, 79, 186:5, (serralus).

Lips entire; tail short, compressed. Adipose fin entire ; remote from

the dorsal fin. Body covered with bony plates ; teeth small ; snout with

the margin granular ; temporal plate not perforate; interopercle erectile

and bearing spines. The numerous species are not well known and do

not seem to be abundant ; they are chiefly Brazilian. (^/zt-,half; uy/uarpoj,

Jncistru8, a related genus.)

<i. Interopercle with about 20 erectile spines; the longest% head. oxtachabotb, i

aa. Interopercle with very few sbort, setiform spines, tbe longest shorrer tban eye, not more

than
j'f,

head. aspidolepis, 268.

2.')7. HEMIANCISTRUS GUACHAROTE, (Cuvier & Valencienn

D. I, 7; A. I, 5; P. I, 6; V. I, 5. Interopercle with about 20 com-

pressed, erectile spines, the longest i head ; head depressed ; snout semi-

oval; bones of head rough, without keels; eye 5 in head; teeth very

fine, doubly curved. Pectoral spine reaching first fourth of ventral;

dorsal spine slender and rough. Caudal 4 in total length, forked, with

pointed lobes. Belly smooth to the anal. Brownish. L. 5 inches. Porto

Rico. (Cuvier & Valenciennes.) (guacharute, the Spanish name.)

Hgpodomm guocharote, Cl \ o.k A Vai.enciknnks, xv, 0U8, 1840, Porto Rico.

.1, mnis faaekorole, GCmthsb, Oat., v, 2-i~>, 1864.

268. IIKMIANC ISTIU S ASPIDOLEPIS, (Giinth .

Hoad3fc. D. 1,7; A.5; P. 1, 6. Lat. line, 25. Head depressed, a little

longer than broad; snout very broad, rounded in front: Lnterorbital

pace nearly flat, 3 times diameter of the sm;ill eye; Interopercle with

Yi-iv lew, short, BCtiform Spines, the longest ; eye. Thorax and belly

granulated, with naked patches. Seyen Boales between dorsals. Pectoral

spine si rong, longer than head, with setiform spinnlcs j
l- scutes between

anal and caudal. Soutes of body with prominent keel, each keel with

L to 7 short, setiform spines. Eacb scale variegated with dirtj yellow

and dark brown. Veragna. (Gunther.) (&<nrff, shield do*)

1 bet Oantral Amer., 47S, i- 1
'. Veragua.
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86. CH^TOSTOMUS, Kner.

Ghsetostomus, Kner, Hy.poatomiden, 272, 1853, (Joborhynchm).

This genus, as understood by Dr. Eigenmann, includes all the forms

allied to Hypostomm and Hemiancistrus in which the snout is naked. The

numerous species are chiefly confined to mountain brooks in South America.

(XaiT1h bristle; orbfia, mouth.)

a. Pectoral spine longer than head; eye 8)4 in head, 3 in smut; interopercular spines short

and stout, 1 or 2 on each side. FJSCUE&i, 259.

259. CHiETOSTOMUS FISCHERI, Steindachner.

(Coucnu.)

Head 3£; depth 5f. D. I, 8; A. I, 5; V.I, 5; P. I, 6. Interopercle

with 1 or 2 short but very strong curved teeth on each side. Mouth broad.

Eye 8£ in head, about 3 in snout. Pectoral spine very strong, longer

than head by 1 or 2 diameters of the eye; ventral spine 1-J to 2 diameters of

eye shorter than head; longest ray of caudal slightly longer than head.

Scales 23 or 24. Yellowish, with very many yellow dots ; fins with some

faint dark spots. Rio Mamoni, near Panama. (Steindachner. ) (Named

for W. Fischer, who collected the type.)

Chsetostomus fischeri, Steindachner, Flussfische Sudamer., i, 14, 1879, Rio Mamoni.

87. ANCISTRUS, Kner.

Ancisirus, Kner, Hypostomiden, 272, 1853, (cirrhosus).

This genu 8 includes numerous species of catfishes, allied to Hypostomus,

with the snout provided with tentacles. These tentacles are usually

present in both sexes, even in the very young. (uyKiarpog, a fishhook.)

260. ANCISTRUS CHAGBESI, Eigenmann & Eigenmann.

Eye 6 to 7£ in head. D. I, 7; A. 4 or 5. Scales 24. Margin of the

snout naked, provided with tentacles. Females with a narrow naked

margin and a series of simple tentacles ; male with a much wider naked

area and simple marginal tentacles ; thorax and belly naked; scutes of

the body not keeled ; region between eyes and gill openings partly naked.

Oporcle erectile ; head broad, depressed, with keels. Lower caudal lobe

scarcely longer than upper; margin of the caudal obliquely truncate.

Preopercular spines 11 to 15. Breast with a small granular patch of spines.

Rio Chagres. (Eigenmann.)

Antivirus ehagresi, Eigenmann, Proc. Cal. Ac. Sci., 1889,47, Rio Chagres, Panama.

Order N. PLECTOSPONDYLI.

(The Carp-like Fishes.)

Soft-rayed or physostomous fishes with the parietals broad, distinct

;

pterotic normal; symplectic present; opercular bones all present ; meso-

coracoid present; no interclavicles; the 4 anterior vertebra) much modified

and joined together, provided with the Weberian apparatus or ossicula
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auditus. Branchiostegals few, usually 3 or 4 ; shoulder girdle attached to

the skull. This group consists entirely of fresh-water fishes, and includes

ahout 8 families, to which belong the majority of all the fresh-water fishes

of the world. The essential character of the order lies ill the modification

of the anterior vertebrse, as in the Nematognathi, but without the

character of the rudimentary subopercle and maxillary and the scaleless

skin which distinguish the catfishes. Three strongly marked suborders

are included in it—each of which has "been sometimes regarded as a dis-

tinct order. There is no room for doubt that the Eventogxatiii and
HETEKOGNATHi,as well as the Gvmnoxoti, sprang from the same stock

as the catfishes, as it is not likely that the singular modification of the

vertebrie, producing the Weberian apparatus has separately developed

in the different groups. (irAe/crtf?, woven together ; a-6v6v?.o^, vertebra.)

Analysis of Suborders of Plectospondyli.

«. Lower pharyngeals falciform, parallel with the gill arches; jaws toothless; brain case pro-

duced between orbits; basis cranii simple; only 2 superior pharyngeal bones.

EVENTOCJNATIII.

M. Lower pharyngeals not falciform; 3 basal brauchihyals; teeth in jaws often present;

brain case not produced between orbits; basis cranii double, sometimes with muscular
canal; 1 to i superior pharyngeal bones.

b. Anus submedian ; body not eel-shaped; dorsal fin present; ventrals abdominal.

Herrosnathi.
bl>. Anus at throat; body elongate, more or less eel-shaped; dorsal obsolete; ventrals \s ant-

iug. Gymsonoti.

Suborder EYENTOGNATHI.

(The Carps.)

Plectospondylous fishes with the lower pharyngeals falciform, parallel

wit It the gill arches; 2 upper pharyngeal bones; brain case produced be-

tween oihits: jaws without teeth; dorsal fin present; no adipose fin; ven-

trals abdominal. Gill openings restricted, the gill membranes attached

to the isthmus. .Streams and lakes of northern regions, the species ex-

cessively numerous. (ev
f
well; tvror, within; yvuBoc, jaw.)

Analysis of Families of Evextognatiii.

a. Pharyngeal teeth numerous, pectinate; maxillaries forming part of the margin of the up
per jaw; basil hranehihvaU 2. OATOSTOMIDJB, \\\\l.

Pharyngeal teeth few; margin <>r npper jaw funned by premaxillariea alone; basal

branchihyals 3. Cvikimim, kxxtii.

Family XXXVI. CATOSTOMIDyE.

(The Suckers.)

Body oblong or elongate, usually more or less compressed. Head more
or less conical. Operoles normally developed. Nostrils double; no bar-

bels; month Large 01 small, usually protractile and with fleshy lips.

Margin of upper ja^ tunned in the middle by the small premaxillaries,

and on bheside by the mamillaries
; jaws toothless. Lower pharyngeal

in. ins faloiform, armed with a tingle row of numerous comb-like teeth.

i . n . \ . i J
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Branchiostegals 3 ;
gill membranes more or less united to the isthmus,

restricting the gill openings to the sides
;
gills 4, a slit behind the fourth

;

pseudobranchhe present. Scales cycloid, large or small. Lateral line

decurved, sometimes wanting. Head naked ; tins not scaly. Dorsal fin

comparatively long (of 10 to 50 rays), without true spine ; anal tin short;

caudal fin more or less forked; ventrals abdominal, with about 10

rays
;
pectoral fins placed low, without spine; no adipose fin; belly not

serrated. Alimentary canal long. Stomach simple ; no pyloric cu*ca.

Air bladder large, divided into 2 or 3 parts by transverse constrictions,

not surrounded by a bony capsule. Genera 14; species about 60; in-

habiting the fresh waters of North America : 2 species in Eastern Asia

;

ascending streams in large numbers in the spring. They are not much
valued as food fishes, the flesh being flavorless and full of small bones.

(Cyprinhxe, group Catostomixa, Giinther, Cat., vn, 12-24.)

a. Dorsal fin elongate, its developed rays 25 to 50 in number ; air bladder in 2 part6.

Ictiobin.*: :

b. Fontanelle present ; body ovate ; scales large.

c. Dorsal rays 24 to 33.

d. Mouth large, more or less terminal, protractile forward ; lips thin
;
pharyngeal

bones and teeth moderate ; large species, dark in color. ICTIOBUS, 88.

dd. Mouth smaller, inferior, protractile downward. Pharyngeal bones narrow,

with the teeth thin and weak; smaller species of pale coloration.

Cycleptin.t. : Cakpiodks, 89.

bb. Fontanelle obliterated by the union of the parietal bones ; body elongate.

e. Mouth small, iuferior, with thick, papillose lips ; 6cales rather small.

Catostominje: Cycleptus, 90.

aa. Dorsal fin short, with 10 to 18 developed rays.

/. Air bladder in 2 parts.

g. Lateral line complete and continuous ; scales small, 55 to 115 in the lateral line.

h. Fontanelle nearly or quite obliterated in the adult by the union of the parietal

bones
;
jaws with hard sheaths

;
posterior division of air bladder slender.

Pantostevs, 91.

hh. Fontanelle broad and evident at all stages of growth; posterior division of air

bladder broad.

i. Nuchal region without hump, the internenral spines normally developed.

j. Mouth inferior, small, with thick papillose lips. Catostojivs, 92.

jj. Mouth very large, terminal, oblique ; lips thin and nearly smooth;

pharyngeals weak, with numerous small teeth. Chas.mistes, 93.

it. Nuchal region with high sharp-edged hump, formed by the greatly en-

larged and expanded interneural spines. Xyk.uciien, 94.

gij. Lateral line interrupted or wanting ; scales largo (40 to 50 iu longitudinal series).

/.. Lateral line entirely wanting. Ekimyzon, 95.

Jck, Lateral line more or less developed, especially in the adult. Minytrema, 90.

ff. Air bladder in 3 parts ; fontanelle present ; Bcales large ; lateral line complete.

/. Mouth normal, the lower lip entire or merely lobed, the upper protractile.

n». Pharyngeal bones moderate, the teeth compressed, gradually larger down-

ward; mouth moderate or small, the lips usually plicate. Moxostoma, 97.

mm. Pharyngeal bones very strong, with the lower teeth much enlarged, sub-

cylindrical and truncate, the teeth of the upper part of the hone small

and compressed ; mouth large, somewhat oblique, with very thick lips.

Placopharynx, 98.

II. Mouth singular, the upper lip not protractile, greatly enlarged, the lower lip

developed as 2 separate lobes
;
pharyngeal hones aud teeth ordinary.

Lagochila, 99.
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88. ICTIOBUS, Rafinesque.

(Buffalo Fishes.)

Ictiobus, ItAFINE.sorK, Iclith. Oh., 55, 1820, (bnbalic).

SderofmaUme, OuviEaand Valenciennes, xvii, 477, 1844, (cgprinella).

Bnbalichlhi/s, AOASSIZ, Ainer. Jour. Sci. Arts, 192, 1855, (ttnu).

Ichthyobus, Agassiz, (corrected orthography).

Body robust; head very large and strong. Eye moderate, anterior.

Fontanelle large, well open. Opercular apparatus largely developed ; the

suboperculum broad ; the operculum strongly furrowed. Mouth large

for a sucker, terminal, protractile forward, or downward and forward.

Mandible strong, oblique. Lips little developed ; the upper narrow and
smooth ; the lower rather full on the sides, but reduced to a narrow rim

in front. Jaws without cartilaginous sheath. Muciferous system of head

well developed. Isthmus narrow. Pharyngeal bones rather weak
; the

teeth numerous, moderate or small ; tbe lower ones gradually larger than

the upper ones. Gill rakers long and slender above, becoming shorter

downward. Scales large, thick, nearly equal over the body ; lateral line

well developed, slightly decurved anteriorly. Dorsal tin elongate, its

rays 25 to 30; anterior rays somewhat elevated, their length about % that

of the base of the fin; caudal not much forked; anal I'm not much ele-

vated, its rays about 9; pectorals and ventrals moderate, the latter with

about 10 rays. Sexual differences slight. Coloration dark, not silvery.

Air bladder with 2 chambers. Fishes of very large size, inhabiting deep

rivers, chiefly in the Mississippi basin. (iX6vg
t
iish

; iJ<>f<;, bull.)

SCLEfeOOHATHTTS, (ctkAtjpos, hard; yi>a.6o<;, jaw)

:

a. Month large, terminal, protractile forward; lips very thin; lower pharyngeals and teeth

wreak. cyprivju la, 261

bob:

aa. Mouth smaller, more or less Inferior, protractile downward, and with thicker lips; lower

pharyngeal hones stronger; the teeth comparatively coarse and large, increasing in

downward.

b. Back scarcely elevated, the depth :5 t<> :p
,
in length.

Mouth rather htrge and obliqne, approaching that of L cypriaella, more oblique

than in the next. i in s, 262.

oc. Month small, inferior. hebidionalis, 263.

hi>. Mark eta ited and compressed, the depth 2% to _,' | in length; mouth small, inferior.

Ill BALI s, 284.

Subgenus SCLEROGNATHUS, Curler A Valenciennes,

161. ICTIOBUS CTPBINELLA, (Cuvier A Valenciennes)

Hi D Mm mi I'.riiAio Fisu; COMMON Bl l I a i li-u.)

Bead very Large and thick, :U in length; depth 1" t«» :;• in length.

Developed rays of the dorsal 27 to 29; anal rays 9; ventrals 10. Scales

7-157 to 11 -6. Body robust, moderately coin pressed, t he out line soraeM hat

elliptical, bnl the back rather mote ourved than the belly. Opercular

apparatus very strong, the operculum itselfforming nearly t the length

of the head. Coloration dull hrownish olive, QOl Bilveryj fins dusky.

Bizevei\ 1 . 1 1 lz
«

: reaehes a len^t h of neat 1 \
'.'• feel ;md a weight of 80 to

;{() pounds. Mississippi Valley
;
generally abundant in the largei streams

( 1 > 1 1 1 1 1 1 1 ii t ive of < yprinuSf oarp.)
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Sclerognathus cyprinella, Cuvier & Valenciennes, xvii, 477, 1844, Lake Pontchartrain.

TchthyobvLs bubalus, Agassiz, Amer. Jour. Sci. Arts, 1854, 19G, not of Rafincsquc.

Ichthyobus ajanellus, Nelson, Bull. 111. Mus. Nat. Hist., i, 49, 187G, Illinois River.

Ichlhyobus bubalus, Jordan, Bull. U. S. Nat. Mus., xn, 214, 1878.

Sclerognathus cyprinella, Guntiier, Cat., vn, 24, 18G8; Jordan & Gilbert, Synopsis, 883, 1883.

Subgenus ICTIOBUS.

262. ICTIOBUS tJBUS, (Agassiz).

(Mongrel Buffalo.)

Scales 8-41-7. D. 30; A. 10. Body much less elevated and less com-

pressed than in I. bubalus, the back not at all carinated ; axis of body

above ventrals about at the lateral line, and but very little farther from

the dorsal outline than from the ventral ; depth 3 to 3£ in length. Head
very stout, strongly transversely convex, thicker, larger, and less pointed

than in I. bubalus, about 4 in length. Eye about equal to snout, 5£ in head,

much smaller than in i". bubalus. Mouth large, considerably oblique,

opening well forward, approaching that of I. cyprinella. Mandible longer

than eye. Premaxillary somewhat below suborbital. Dorsal fin lower

and less rapidly depressed than in the next, the longest ray scarcely i the

length of the base of the fin. Anal fin rounded ; its rays not rapidly

shortened ; the middle ones not much shorter than the longest. Colors

very dark ; fins all black. Mississippi Valley ; in the larger streams,

less common than the others ; certainly distinct from I. bubalus, but we can

not always separate it from I. cyprinella
}
and perhaps it is not really dif-

ferent, (urus, a- wild bull.)

Garpiodes urns, Agassiz, Amer. Jour. Sci. Arts, 1854, 355, Tennessee River, Huntsville, Ala.

Bubalichthys urus, niger, Ohio River, and bottoms, Osage River, Agassiz, Amer. Jour. Sci. Arts,

1855, 193, 195.

Bubalichthys urus, Jordan, 7. c, 209; Jordan & Gilbert, Synopsis, 883, 1883.

263. ICTIOBUS MERIDIOXALIS, (Giinther).

Scales 7-38-7. D.29; A. 10. Mouth small, inferior, slightly corrugated.

Depth 3^ to 3£ in length. Head 4 to 4i, not much longer than high. Eye
rather small, £ of the length of the head and g that of the snout. Subor-

bitals narrow. Anterior dorsal rays not much produced, shorter than the

head; caudal forked; origin of ventral vertically below the fourth dorsal

ray
;
pectoral not extending to ventrals. Coloration uniform. Rio Usuma-

cinta, Guatemala. (Giinther.) (meridionalis, southern.)

Sclerognathus meridionalis, Gvnther, Cat., v'n, 23, 1868, Rio Usumacinta, Guatemala.

264. ICTIOBUS BUBALUS, (Rafinesque).

(Small-mouthed Buffalo ; Razor-backed Buffalo ; Sucker-mouthed Buffalo.)

Scales 8-39-6. D. 29; A. 10; V. 10. Body considerably elevated and

compressed above; the dorsal region subcarinate; belly thicker; depth

2£ to 2| in length ; axis of body above the ventrals, below the lateral line,

and nearly twice as far from the back as from the belly. Head moderate,

triangular in outline when viewed from tho side, 4 in length. Eye equal
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to snout, 4 to 5 iu length of head, much larger than in I. urns. Mouth
quite small, notably smaller and more inferior than in /. urus ; man-
dible about equal to eye. Dorsal fin elevated in front and rapidly

declined, the highest ray reaching much beyond the middle of the tin.

the seventh ray about | the length of the third or longest. Anal rays

rapidly shortened behind, the middle rays much shorter tban the first

long ones. Coloration paler; the lower fins slightly dusky. Mississippi

Valley and southward: generally abundant. (/fov/faAec, butralo.)

AmbJodon bvbahu, RAFINESQUE, Jour. Phys., 1818, 421, Ohio River.

Galoatomru bubahts, Kirtlaxd, Rep. ZoLil. Ohio, 1G8, 1838.

BubaUchlkys Intimitis, Agassiz, Am. Jour. Sci. Arts, 1855, 195, Ohio River.

Bubalichtky8bubalus, Jordan, I. c, 206, 1878.

nathus urus, Gcnther, Cat., vn, 22, 1868.

Bubalichthys alias, Nelson, in Jordan, Proc. Ac. Nat. Sci. Phila., 1S77, 73, Cairo, 111.; Jordan
& Gilbert, Synopsis, 883, 1883.

irpiodestaurus, Mobile River, and C. vituhts, Wabash River, Agassiz, Am. Jour. Sci. Arts-

1--.I. 355, 356.

Bubalichtltys bubalinus, Jordan, Bull. U. S. Nat. Mus., ix, 50, 1877, Ohio River.

89. CARPIODES, Rafinesque.

(Carp Suckers.)

iodes, Rafinesque, Ichth. Oh., 56, 1820, (cyprimis).

Head comparatively short and deep; its length 3£ to 5 times in thai of

the body; its upper surface always rounded. Eye moderate, median or

anterior. Suborbital bones well developed. Fontanelle always well de-

veloped. Mouth small, horizontal and inferior; the mandible less than

I length of head; lips thin, the upper protractile, narrow, the lower quite

narrow,
ft
-shaped behind; both lips feebly plicate or nearly smooth,

.laws without cartilaginous sheath. Muciferous system moderately de-

veloped. Opercular apparatus well developed ; the suboperclo broad.

1st limns moderate. Pharyngeal bones remarkably thin, laterally com-
pressed, with a shallow furrow along the anterior margin on the inside,

and another more central one on the outline of the enlarged surfaces;

teeth very small, compressed, nearly equally thin along the whole inner

edge of the hone, forming a line, comb-like crest of minute serratui.

their cutting edge rises above the inner margin into a prominent point.

(Jill lakers slender and stiff above, becoming reduced downward. Body
oblong; the dorsal outline more or less arched : the ventral out line nearly

straight; the depth from I to ^ the length; sides compressed, the back

notably so. Caudal peduncle short and deep. Scales large, about equal

over the body; Lateral line well developed, nearly straight, with 34 to

LI scales; L2 to 15 scales in a oross-row from dorsal to ventrals. Dorsal

tin beginning near middle of body, somewhat in advance of ventrals. fal-

cate; its anterior rays elevated, often filamentous, then- height ranging

from r to lj the length of the base of the fin; the number of developed

rays ranging from 23 to 30; caudal tin well forked, the lobes equal; anal

lin oomparat ively long and low, emarginate (in males), its number of de

veloped rays usually 8; ventrals shortish, with usually LOrays; pectorals
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short. Sexual peculiarities little marked; in some species, the males in

spring have the snout minutely tuberculate. Coloration always plain;

pale olivaceous above, white below, but hardly silvery, the fins plain.

Air bladder with two chambers. Size medium or rather large. This

genus is very close to Ictiobus and its species are even more difficult to

determine. Compared with Ictiobus, the Carpiodes are smaller in size

and paler in color, with weaker dentition, but no technical character of

importance separates the 2 groups. (Carpio, ehhc, carp-like.)

a. Body subfusiform, the depth about 3 in length ; lips thin, silvery white in life, the halves

of the lower lip meeting at a wide angle. carpio, 2G5.

aa. Body ovate oblong, the back elevated, the depth about 1]/2 in length.

b. Opercle strongly striate.

c. Lips thin, silver-white in life, the halves of the lower lip meeting in a wide angle,

as in C. carpio.

d. Head large, with blunt snout, the nostril near its tip ; eye large, Z]/, to 4 in

head. difformis, 2Gr>.

dd. Head small and pointed, the snout projecting ;
eye small, 5 to 5'^ in head.

tiiompsoni, 2C7.

cc. Lips full, thick, reddish in life, the halves of lower lip meeting in an acute angle;

first ray of dorsal usually very long. velifer, 2G8.

bb. Opercle nearly smooth ; otherwise essentially as in C. velifer. cyprinus, 200.

265. CARPIODES CARPIO, (Rafinesque).

(Carp Sucker.)

Head comparatively short, its length 4 to 5 times in length of body.

Body more fusiform than in the others, compressed, but not much arched,

the depth 2J to 3 times in length. Anterior rays of dorsal short, notably

thickened and osseous at base, especially in the adult; the first ray nearer

the end of the muzzle than the base of the caudal fin, the longest ray a

little more than | the base of the fin ; caudal moderately forked. Eye
medium, anterior, 4£ in head. Muzzle short but projecting beyond mouth.
D. 30. Lat. line 36. Size largest of the genus. Ohio Valley; southwest to

central Texas, generally abundant, apparently a valid species but varia-

ble, and its synonymy uncertain. Perhaps more than one species is here

included, (carpio, carp.)

fCalostomus carpio,* Rafinesque, Ichth. Oh., 56, 1820, Falls of Ohio River.

Oarpiodea nummifer, Cope, Proc. Am. Phil. Soc. Thila., 1870, 484, Wabash River.

Carpiodes carpio, Jordan & Gilbert; Synopsis, 118, 1883; Jordan 8t Gilbert, Proc. U. S. Nat.

Mus., 18S6, 20; Texas specimens.

fCarpiodes bison,-\[ Agassiz, Am. Jour. Sci. Arts, 1854, 350, Osage River.

266. CARPIODES DIFFORMIS, Cope.

Snout very blunt, the maxillary reaching to front of the pupil. Nostrils

very near tip of snout, above or below upper lip; lips thin, silvery colored

*The following is Rafinesque'e description: ''Diameter }/± of the length; olivaceous above,
pale beneath, chin white; abdomen 1 >1 ui>li ; Literal line straight: dorsal fin somewhat falcated
witli 36 rays; anal trapezoidal with l<> rays; head sloping, rounded. Seen at the Falls of the
Ohio, commonly called Carp. Length from 1 to - feet. Eyes very small and black; fins oliva-
ceous brown, the pectorals olivaceous, trapezoidal, short, and with 16 rays: tail with 24. Dorsal
beginning before the abdominal and reaching the end of the anal fin. Not so good to eat as the
BufFalo Bsh."

fThe following is A jrassiz's description: "More elongated than C. taunts. The head issmaller;
the opercle also smaller and the subopercle triangular. The dorsal lias its anterior rays longer,
hence its binder border is more deeply emarginate. Anal more lunate. Horizontal diameter of
scales greater."



Jordan and Evert?iann.—Fishes of North America. 1G7

in life, the lower f|-shaped. Head 4£ in length ; depth 2\ to 2f . Eye
quite large, 3£ to 4 in head. First ray of dorsal nearer muzzle than base
of caudal, the anterior rays of dorsal usually very high. Scales 6-35-4.

D. 24 ; A. 8; V. 9. Ohio Valley and westward, generally common, (dif-

formis, deformed.)

Carpiodes difformi?, Cope, Proc. Am. Phil. Soc. Phila., 1870, 480, Wabash River; Jordan /. c.

195; Jordan & Gilbert, Synopsis, 120, 1883.

Carpiodes aUisanserinus, Cope, I. c, 481, 1870, Kiskiminitas River, Pennsylvania.

267. CARPIODES THOMPSOM, Agassiz.

(Lake Carp.)

Body stout, short, the back much arched, the depth 2\ in length. Head
small, 4 to 4£ in length, the snout pointed; lips thin, white, meeting at a
wide angle. Dorsal rays considerably elevated, f as long as base of fin.

Eye small, 5 to 5} in head. Tip of lower jaw much in advance of nostrils;

maxillary reaching line of orbit. Origin of dorsal about midway of
body. Scales rather closely imbricated, 8-39 to 41-6. D. 27; A. 7; V. 10.

Great Lake region ; abundant ; our specimens from Lake Erie at Toledo,

Ohio. (Named for Rev. Zadock Thompson, who found the species in Lake
Champlain.)

Chrpiodet thompsoni, Agassiz, Am. Jour. Sci. Arts, 1855, 191, Lake Champlain, Jordan, /. c.

198; Jordan & Gilbert, Synopsis, 119, 1883.

tdene,* Cope, Proc. Am. Phil. Soc. 1870, 481, supposed to ho from Root River,
Michigan.

268. CARPIODES VELIFER, (Baflnesqne).

(Quillback; Spearfish; Sailfisii; Skim hack.)

Muzzle conic, projecting, obtusely pointed ; tip of the mandible reach-

ing to opposite nostrils; maxillary reaching to opposite front of orbit.

Lips full, thick, flesh-colored in life, the lower lip /^-shaped, the halves

meeting in an acute angle. Anterior suborbital as deep as long. Head
3f to 4 in length. Eye moderate or small, 4 to 5 in head. Body much
arched above, the depth 2\ to 3 in length. First ray of dorsal usually

nearer muzzle than base of caudal; anterior rays of dorsal always elevated

or filamentous, sometimes as long as base of fin. Caudal deeply forked,

its lobes slender, the upper the longer. Scales 7- 35-5. D. 26or27. Miss-

issippi Valley and southwestward to RioQrande and upper Missouri, gen-

erally abundant and very variable. Much of the following synonymy is

doubtful, Home of the names perhaps belonging to C. oarpio or C. difformi*,

(riliim, sail ; fern, I bear.)

Calottomui /-/,/.., EUtikuqi b, lohth. Oh., 66, 1820, Ohio River.

Oarpiodm •;!,/,,, Con, Proc. Am. Phil. Soc., 1870, L82; Jordan, /. «., 106, 1878

0arp4oie$ eyprinua and tumieku, Jobdam ft Gilbsbt, Synopsis, 11 '. i

Icliobut r.hfrr, Jobdav, Man. Vert., Ed. 6, 16, 1600.

tedobm r,i,hr, Jordan AQilbbrt, Proc, r. s. Nat Una., 1886, 18, description of var. tumidmt, from

Tszai i" cimi or

Chrptodm tumiebu, Baird * Gtrard, Proc Ac Nat. Bel. Phila., I Rio Grande :>t Port
Brown, Texas. (Type, V L78

to domottt, OlBARD, Proc io, Nat. Sci. Phila., 1666, 170, Milk River. Mom
Oa piodevgragi, Con, Pro< im Phil. Soc. Phila., 1870,482, Weetern st.it.

i rywhits. D. 26. This may b idsniical with (
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269. CARPIODES CYPRINI7S, (Le Sueur).

(Eastern Carp Sucker.)

Very similar to C. velifer, the mouth similar but the opercle nearly

smooth with scarcely any •wrinkles or furrows. Body rather elongate.

Eye quite small; dorsal fin high, color silvery, dorsal dusky; paired fins

edged with white. Streams about Chesapeake Bay, common in the Chesa-

peake and Potomac, rare in the Delaware, (cyprinus, carp.)

Catoslomus cyprinus, Le Sueur, Jour. Ac. Nat. Sci. Phila., i, 1817. 91, Elk River and other

tributaries of Chesapeake Bay; Gunther, Cat., vn, 19, 18G8.

Carpiodes racca, Agassiz, Am. Jour. Sci. Arts, 1854, 256, Susquehanna River.

90. CYCLEPTUS, Rafinesque.

(Black Horse.)

Cyclepbis, Rafinesque, Jour. Phys. Chymie. Hist. Nat. Paris, 1819, 421, (nigrescens).

Bhytidostomus', IIeckel, Russeggers Roiseu Syrien, 1023, 1842, (ehngatus).

Head very small, short and slender, 6 to 7 times in body ; its upper

surface rounded. Eye small, behind middle of head, not very high up.

Suborbital bones small and narrow. Fontanelle entirely obliterated by

the union of the parietal bones. Month small, entirely inferior, overlapped

by the projecting snout ; upper lip thick, pendent, covered with several

rows of tubercles ; lower lip moderate, formed somewhat as in Catostomus,

but less full, incised behind. Jaws with rudimentary cartilaginous sheath.

Muciferous system not greatly developed. Operculum smooth and narrow.

Isthmus moderate. Gill rakers moderate, soft. Pharyngeal bones strong

;

the teeth stout, increasing in size downward, rather wide apart. Body
elongate, moderately compressed, not much elevated ; the caudal peduncle

long ; scales moderate, about equal over the body, with wide, exposed

surfaces, the number in the lateral line from 55 to 60. Lateral line well

developed, nearly straight. Fins rather large; dorsal fin beginning in

front of ventrals and ending just before anal, of about 30 rays, strongly

falcate in front, the first and second developed rays in length more than

i length of base of fin, the rays rapidly shortened to about the eighth,

the remaining rays being all short ; caudal fin large, widely forked, the

lobes about equal. Anal fin quite small, low, of 7 or 8 developed rays,

scaly at base. Ventrals moderate, with 10 rays. Pectorals elongate,

somewhat falcate. Sexual peculiarities marked; the males in spring

with black pigment ; the head then covered with small tubercles. Air

bladder with 2 chambers, the anterior short, the posterior elongate.

One species known. (/ci/cAof, round ; Xe-rrrug, slender ; "the name means
small round mouth."

—

Rafinesque.)

270. CYCLEPTUS ELONGATUS, (Le Sueur).

(Black Horse ; Goup.d-seed Sucker ; Missouri Sucker ; Suckerel.)

Depth 4 to 5 in length ; head 6 to 8£ ; eye small, 6 to 7 in head. Dorsal

rays 30; anal 7 or 8; scales 9-56-7. Longest dorsal rays a little longer

than head; pectorals rather longer than head. Coloration very dark,
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the males in spring almost black. Size large. Length 2\ feet. Missis-

sippi Valley; rather common in large streams. A singular and interest-

ing fish, (elonyatus, elongate).

Catoslomns elongatus, Le Sceur, Jour. Ac. Nat. Sci. Phila., i, 1817, 103, Ohio River.

Sclerognathus elongatiis, GC nther, Oat., VII, 23, 186S.

Cydephu eUmgabu, Jordan & Gilbert, Synopsis, 121, 1883.

Cydeptns nigrescens, RAFINESQUE, Jour. Phys., 1819, 421, Ohio River.

Amblodon niger, Rafinesque, I. c, 421, (description insufficient; at second hand), Ohio River.

91. PANTOSTEUS, Cope.

(Mountain Suckers.)

Pantosleus, Cope, Lieut. Wheeler's Expl. W. 100th Mer., v, C.73, 187r>, (platyrhynchw).

Head rather small, 4 to 5 times in length of body, flattish and rather

broad above, anteriorly somewhat pointed. Eye rather small, usually

behind the middle of the head. Suborbital bones narrow. Bones of head

rather thick, the 2 parietal bones in the adult more or less united,

partly or wholly obliterating the fontanelle, which, however, is evident

in the young. Mouth rather large, entirely inferior; each jaw with a

more or less developed cartilaginous sheath. Upper lip broad, papillose,

with a rather broad free margin and 2 or more series of tubercles. Lower
lip largely developed, with a broad free margin deeply incised behind.

Pharyngeal bones and teeth essentially as in Catostomus. Isthmus broad.

Body elongate, subterete, little compressed. Scales quite small, 80 to 105

in the course of the lateral line, and 30 to 35 in a cross series between

dorsal and ventrals, usually more or less reduced in size and crowded for-

ward, as in Catostomus. Lateral line well developed, straightish. Fins

generally rather small. First ray of dorsal usually about midway of

body, its rays few, !» to 12 in number. Ventrals inserted under posterior

part of dorsal, the rays 10 or 9; anal short and high, with 7 developed

rays. Caudal rather shallow eniarginate. Pectorals well developed.

Air bladder with 2 chambers, the posterior chamber very slender. Size

rather small. Rocky Mountain region, mostly in rocky brooks in the

and district. The genus is close to Catostomus and may be inseparable

from it , as in :> Bpecies of Pantostat s the fontanelle never quite disappears,

retaining through life the characters of the young of other species of

PantosU us. This indicates the probability that Pantosteua is a modified

descendant of species of Catostomus. (wAvc, all; boreov, bone.)

a. Fontanelle entirely obliterated in the adult.

1>. Scales '>f back very much enlarged, there being leas than 20 between dorsal On and
nape, along the median line; aboul 75 scales In lateral line. Head verj broad, and

dattish above. Gila basin. ahkonjr, 271.

>>}<. Bcales of back nol notably enlarged, there l ><i n lc 30 t" 50 before dorsal.

<-. Bcales moderate, 80 to 80 ; month and lips moderate; dorsal rays uanallj

-/. Head short and small, nearly 5 In length
; body slender. (Jtah basin,

..l si i;.>v! >, 272.

</./. Head rather large, aboul 1} in length; bodystont. Bio Grande.

ii i

rr. Scales \ 'ty small, 90 to Mo in lateral line, usually aboul 96; mouth large, with rerj

full lips, in ad short; tail ilendi r; dorsal rays 9 to

oil 1
1 lerate, shallow-forked, its lobes shorter tban head ; One low. Colo*

rado 1 .-in. i.i 1 1 him
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ee. Caudal long, deeply forked, its lobes pointed, longer than head. Head short,

5 in length. Coahuila basin. gizmaniensis, 275.

aa. Fontanelle remaining partly open in the adult; scales small, crowded anteriorly; dorsal

short (transition species, approaching Catostomns).

f. Scales in lateral line 90 to 100 ; head 6hort, 4% to 5 in length. Upper Missouri and

Columbia basins. jordani, 276.

ff. Scales in lateral line about 70; lower lip more incised.

g. Scales before dorsal 42, the scales of the body being much crowded forward.

Nevada basin. AR.v.oprs, 277.

gg. Scales before dorsal 23, the scales of body little crowded forward. Gila basin.

clarki, 278.

271. PAISTOSTEPS ARIZONA, Gilbert, new species.

Head 4$; depth 4f. D. 12; A. 7. Scales 8-75-11 to 17; unusually large

scales before dorsal. Body rather robust, the caudal peduncle stoutish,

compressed. Head shortish, unusually broad and flat, the interorbital

very -wide, flattened or even slightly concave, the orbital rim being some-

what raised; eye moderate, posterior, the snout very long, considerably

longer than rest of head; eye 3 in snout, If in postorbital part of head,

5£ in head; mouth very wide, with wide papillose lips and well-developed

cartilaginous sheath to the jaws; fontanelle obliterated, the bone above

it very thin ; isthmus broad. Fins all comparatively large, the pectoral

lfa in head; caudal well forked, 1-fe in head, with numerous basal rudi-

mentary rays; edge of dorsal straight. Scales peculiar, those on back

very large, those along lateral line moderate, those on belly very small,

becoming minute below ; scales posteriorly along lateral line much larger

than anteriorly. Dark brown above, pale below. L. 9 inches. Gila basin.

PantosteiM arizonte, Gilbert, MS., Salt River, Tempe, Arizona.

272. PANTOSTEUS GEXEROSUS, (Girard).

(Mountain Sucker.)

Body moderately elongate, the depth 5 to 5§- in length. Head short

and small, 4§ to 5 in length. Dorsal rays 9 (rarely 10) ; ventral rays 10

(rarely 9); scales 15-81-14. Lower lip full, with 4 or 5 rows of tuber-

cles; upper with 2. Isthmus very broad. Head with conspicuous mucous

tubes. Lower fins large. Light brown above, with dusky spots and

clouds ; males with the chin and fins red, and a crimson lateral band. L. 8

inches. Great Basin of Utah ; very abundant in streams about Great Salt

Lake and southwest through the Sevier basin and the desert. (Geuerostts,

generous.)

Catoslommgeuerosiis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 174, Cottonwood Creek, Utah.

(Type, No. 256.)

Mmoraus jarrovii, Cope, Proc. Am. Phil. Soc. Phila., 1874, 129-139, Provo River, Utah . (Type,

No. 18008.)

PcmboSteai generosus, Jordan & Gilbert; Synopsis, 123, 1S83.

Mhomus platyrhynehus, Cope, Proc. Am. Phil. Soc. Phila., 1874, 134, Utah Lake at Provo.

(Type, No. 1 5703.)

Pardo8teu8 plaiyrhynchus, Jordan & Gilbert, Synopsis, 124, 1883.

273. PANTOSTEUS PLEBEIPS, (Baird & Girard).

Head comparatively large, 4} to 4$ in length; depth 4|; eye 5 in head.

Ventrals reaching nearly to vent. Scales moderate, scarcely crowded

anteriorly, 80 in the, lateral line, 25 to 30 in a cross series. Body rather
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stout, subfusiform. Dorsal inserted midway between snout and upper
caudal rays; caudal short, emarginate. Color dark brown, faintly

mottled, sides with orange in the males. L. 1 foot. Basin of the Kio
Grande, Colorado to Chihuahua ; very common, (plebeius, commonplace.

)

Catosfomns plebeius, Baird <fc Girarp, Proc. Ac. Nat. Sci. Phila., 1854, 28, Rio Mimbres, a

tributary of Lake Guzman, Chihuahua. (Type, No. 1G8.)

Catoatomtu plebeius, Gcntiier, Cat., vir. 15,1868; Pantostetu plebeius, Jordan, /. c, 1S4, 1878'

Jordan & Gilhert, Synopsis, 122, 1883.

Pantostevsjarrovii, Cope k Yarrow, but not Mtnomus jarrovii, Cope.

274. PAXTOSTEUS DELPHINUS, (Cope).

(Blceheaded Sucker.)

Head rather short, 4fto 4f in length; upper lip broad and pendant:
lower lip very broad, more deeply incised than in P. jordani, the lobes

pointed; tail very slender, the caudal long; mouth large, with very full

lips ; depth about 5 in length ; scales 16-96 to 105-14. D. 10. Color dusky
bluish above, males with sides more or less rosy, the snout and fins tnber-

culate. A curved yellowish streak extending from belly behind, and
above pectoral axil. L. 12 inches. Mountain streams tributary to the

Colorado River in Western Colorado and Wyoming; very abundant.
(detyhinus, dolphin.)

Wnonuu detpkinua, Cope, Hayden's Geol. Sur. Wyoming for 1870, 435, 1872, probably Henry
Fork of Green River, Wyoming.

Mnomtta tardus, Cope, /. c, 43G; locality not certain, but probably Henry Fork of Green
River, Wyoming.

Pmfinrtnu riresoetu, Cope, Wheeler Survey, Zobl., 675, 1876, wrongly ascribed to Arkansas
River at Pueblo; Jordan & Gilbert, Synopsis, 124, 1883. (Type, No. 16758.)

Panfostim» tlilj,hi,ms, Jobdan, Ball. D. S. Fish Coin., 1889, 19.

875. PANTOSTEIS GVZMAX1EXSIS, (Girard).

Head 5; depth 5. D. 9; A. 8. Scales 14-1)0-14. Body stout, little

compressed. Head nearly as broad as eye; eye small, about A snout:

mouth small; lips with considerable free margin. Dorsal inserted mid-

way between snout and caudal ; caudal deeply notched : anterior rays of

dorsal longest. (Garman, description of ('. nebuliferus.) Streams of

Coahnila and Chihuahua, tributary to the Kio Grande. Possibly iden-

tical with r. phbcius, but the small scales and shori head approach
nearer /'. delphinus, which is in a different river system.

Oaioatormu guzmanientit,* Gibabd, Proc. Ac Nat. Bci. Phila., 1856, 173; Rio Janos, a tribu-

tary of Lake Guzman, Chihuahua. (Type, No. 260.)

Oabrwtomut nebuity nu, ('• \i;m w. Ball. Bfus. Comp. Zool.. Mix, 80, 1881, Rio Nazas, Coahuila.

Oatodomiu nebvllfer, Jokdar A Gilbbbt, Synopsis, 883, 1883.

27*J. IHMOSTKIS .IDIiliWI. Evermann.

Head l^toSi; depth I
J to 5. Eye H to 5 in head. D.lOor 11 j

A. 7.

Scales 16 90 t<> 100 14, L8 before dorsal. Body rather Btout; Bubt<

head short . conic : in t ciorhital space luoad. little CODV6X ; Snout Ion-. 1' in

head; month large
|
lower lip broad, little incised, covered with moderate

•The tj I'- of ' >> -' >mut gu n [t has 1

in iv • I.. i -iii. the Bus high. Dorsal i aj - 1 1 . head 6 in lei itiiall; au
••nil I .» i !!. It it. probablj Identical with 0. tubulifi r, from tin
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tubercles: upper lip broad, extending well down on sides of mouth, its

tubercles in 3 or 4 rows: lower lip thin; more deeply incised than in P.

generosus, the lobes rounded; the cartilaginous sheath well developed;

caudal peduncle stout; scales small, much crowded forward; dorsal small,

its height 1 \ in head, a little more than base of fin
;
pectorals loug, as long

as head, reaching halfway to ventrals ; ventrals short, not to vent ; fon-

tauelle a very narrow slit, or quite obliterated in old individuals; air

bladder small, the posterior part very long and slender. Dark greenish.

finely speckled, males with an orange lateral band; peritoneum very black.

L. about a foot. Clear streams of upper Missouri and Columbia river

basins, Black Hills, and northwestward. (Named for David Stan-

Jordan.

)

Pantosteus jordani, Evermann, Bull. U. S. Fish Com., 1892 (Jan. 27, 1893), 51, with plate,

Whitewood Creek and other streams of the Black Hills, South Dakota; Red
Rock River. Red Rock, Montana, and numerous other localities. (Type, No. 43963.

|

Catostomus discobolus, Evermann, Bull. U. S. Fish Cora., 1891 (1892), 41, plate 18, fig. 1.

Panto&teus virescens, Jordan, Bull. 4, U. S. Nat. Mus., 18T8, 780.

Pantosteus columbianus*, Eigenmann & ElGENMANN, American Naturalist, February 4, 189;i, 151,

Boise River, Caldwell, Idaho. (Types in Indiana University and British Museum.)

Catostomus discobolus, Jordan & Gilbert, Synopsis, 125, 1883 ; not of Cope.

2 7 7. PAXTOSTEUS AREOPUS, (Jordan)

Fins moderate; dorsal higher than long, with 10, rarely 11, rays; ven-

tral rays 10. Scales small, crowded forward, 10 or 9-70-8. Body elon-

gate, fusiform, subterete, the greatest depth 4£ to 4| in length. Head
small, conical, 4f in length. Mouth quite large, with full, thick lips,

the upper very wide and pendant, with about 6 rows of very strong

papilla' ; lower lip two-lobed, similarly papillose. Interorbital space

wide, convex ; eye elevated, posterior, quite small. Color dark; scales

with dark punctulations. Kern River, California ; Carson River and

Reese River, Nevada, (apatbg, slender ; gj -//, aperture.)

Catostomus arseopus, Jordan, Bull. TJ. S. Nat. Mus., xn, 1878, 173, Kern River, California.

(Type, No. 31228.)

Oalostomus arseopus, Jordan & Henshaw, Rept. Chief Eugin., App. nn., 1878, 18S; Jordan it Gil-

bert, Synopsis, 127, 1883; Gilbert, Death Valley Expedition, 228, 1893.

278. PANTOSTEUS CLARKI, (Baird & Girard).

Closely related to P. arceopus, with restricted fontanelle and cartilagi-

nous sheath to jaws, but with the scales less crowded anteriorly, there

being but 23 before dorsal. D. 11. Scales 70; fins all small. Rio Gila

and tributaries in Arizona. (Named for .John II. Clark, who first col-

lected it.)

Catostomus clarki, Baird & GlRAED, Proe. Ac. Nat. Sci. Thila., 1854, 27, Rio Santa Cruz,

Gila Bas ; n, Arizona; Jordan & Gilbert, Synopsis, 130, 1883. (Type,No. 166.)

Head 45 to 4?. I). 11 or 12 ; A. 8. Scales lfi to 19^80 to 100^15. Eye 11 to 2 in Bnout, \\ to

If in interorbital, 3} to 4 in head. All the tins pointed, the caudal lobes considerably longer

than the head. Light brown with indistincl clouds of darker. Three specimens, 92 t>> 100 nun.

in Length. Boise River, Idaho, a tributary of the Columbia. Related to /'. generosus, the eye

larger, the caudal longer. (Eigenmann.) (Named for the Columbia River.) An examination
of numerous specimens, from tlie Columbia basin shows this to bo the young of P.jordani,
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92. CATOSTOMUS, Le Sueur.

(Fine-scaled Suckers.)
Colostomas, Le Sueur, Jour. Ac. Nat. Sci. Phila.,1,1817,89, (eatostomus).

Hi/penhliion, Rafinesqve, Jour. Ac. Nat. Sci. Phila., 1818, 421, (macropterum=zmgrica>is).
Eiinjslomus, Rafinesque, Ich.Oh., 59, 1820, [megastomus, based on an incorrect drawing).
Decactyhis, Rafinesque, Ich. Oh., GO, 18^0, (bostoynensis = commersonii).

Ibjlimijzon, Agassiz, Am. Jour. Sci. Arts, 1855, 205, {nigricans).

Hmomm, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 173, (insignis).

Acomus, Girard, I. c.,173, 185G, (forstei-iauus).

Head more or less elongate
; eye rather small, high up ; suborbital bones

narrow, fontanelle always present, widely open. Mouth rather laro-e

always inferior, upper lip thick, protractile, papillose ; lower lip greatly
developed, with a broad free margin, usually deeply incised behind, so
that it forms 2 lobes which are often more or less separated. Mandible
horizontal, short, not i the length of the head aDd not reaching to oppo-
site the eye. Opercles moderate. Pharyngeal bones moderate

; the teeth
shortish, vertically compressed, rapidly diminishing in size upward.
Body elongate, more or less fusiform, subterete. Scales comparatively
small, typically much smaller and crowded anteriorly, the number in the
lateral line from 50 to 115, the number in a transverse series between
dorsal and ventrals from 15 to 40. Lateral line well developed, straightish.

Dorsal with its first ray nearly midway of the body, with from 9 to 14

developed rays. Anal fin short and high, with 7 developed rays ; ventrals
inserted under the middle or posterior part of the dorsal, with 9 or 10

rays
;
caudal fin forked, the lobes nearly equal. Sexual peculiarities not

much marked
;
the fins higher in the male and the anal somewhat swollen

and tuberculate in the spring. Breeding males in most species with a

rosy or orange lateral band. Air bladder with 2 chambers, the poste-
rior chamber large. Vertebra} 45 to 47. Species very numerous, all

belonging to the United States, except the Siberian C. rostratus Tilesius.
Many of the western species are imperfectly known, and the following
key is far from complete, (/cdrw, inferior; aroua, mouth.)

i. Read transversely convex above, the orbital rim not elevated; scales in lateral line i

more.

OAT08TOMVB :

h. Bcalee very small, much reduced and crowded anteriorly, the Dumber in the lateral

line so to 116.

o. Upper Up very broad, with several (5 or 6) rows of papilla;.

./. Dorsal I'm <»f n t<> 13 rays, very high, especially in the male, the free edge "i

dorsal deeply incised; caudal very strong; the rudimentary rays at Its base
largelj developed in the adult, the caudal pedunole slender; these cbai

ten :'ii mosl Btrongly marked in adult males lips verj lull.

, i. \ riPiNKis, 279.

:ii. I>ur>;ii fin of io t<> 12 rays, moderately developed; caudal tin moderate, Its

rudimentary rays few, the pedunole rather stont; lips full; lower Up spill

to base. qhisi , „,

i pper lip thiok but narrow, with 3 rows of papillsB. D. 9 or 10. pooatkllo, i

ccc. Upper np comparatively thin and oarrow with 2 to I row- of papilla; doi m\ rayi

10 .., 1 1.

ales In lateral line 95 to 116; body slender, the bead long-conical; mouth
narrow

, lower lip split to baso, but the lobes short. catostomos,

In lateral line 88 to 87; body and bead stouter. rAUoamus,
iI'-m in latmal liu> s(); loWSI |au tl i;i \.
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Decactylus, (dena, ten; SaKTvAo?, toe, i. e., ventral rays):

bb. Scales small, but larger than in the preceding group, the number in the lateral line

56 to 75.

/. Scales in lateral line 70 to 75; lower lip broad.

</. Dorsal fin moderate, of 11 to 13 rays.

It. Dorsal fin short, higher than long; head rather bluntish, 4}^ in length.

LAMATUS, 285.

hit. Dorsal fin longer than high.

j*. Scales before dorsal about 40; head conical, small, 4]/^ in length.

0CCIOENTALIS, 280.

ii. Scales before dorsal 31; head larger, 4'
;

> in length.

ISERNARDINI, 287.

;/./. Dorsal tin long, of about 15 rays, head large, the lips very full.

MACROCHEILUS, 288.

fj. Scales in lateral line 58 to 70; lips with about 4 rows of papilla:.

j. "Nose" little developed, not projecting much beyond tho modorate mouth;

mandible nearly horizontal.

k. Dorsal moderate, scarcely higher than long, its base 1% to lg in head;

the rays 11 to 13.

/. Mandible 3% to 3% in head; upper lip narrow, with usually but 3 to 5

rows of papilla?, the number greater in western specimens (var.

sitcklii); scales 10-04 to 08-9, crowded anteriorly.

COMMERSONII, 289.

II. Mandible 3 to 3% in head; upper lip broader, with 4 to G rows of

papillae; scales 9-03 to 71-9, crowded anteriorly. akdens, 290.

kk. Dorsal short, distinctly higher than long, its base V
;s
in head, its rays 11 or

12; upper lip with 4 to rows of papillae.

nt. Scales small and crowded anteriorly, 59 in lateral line; fontauelle large.

GILA, 291.

mm. Scales larger, little crowded anteriorly, about 50 in the lateral line,

each with a dark spot at base; fontauelle small.

insignis, 292.

jj. " Nose " largely developed, slender and projecting at an angle beyond the

profile, its length 2% iu head; mouth small, inferior, the lips smoothish

;

D. 11 or 12; scales 04. (Approaches Cltasmistes.) fecundus, 293.

Hyr-ENTELIUM, (vno, below; nevre, five; labium, lip, "lower lip five-lobed"):

aa. Head broad, depressed, and transversely concave between orbits; scales nearly equal over

the body, not crowded anteriorly 48 to 55 in tho lateral line; lips very thick; lower

fins largo.

n. Head large, 4 to 4% in length; interorbital space concave. nigricans, 294.

nu. Head very small, 5 in length; interorbital space llattish. rhotiioscus, 295.

Subgenus CATOSTOMUS.

279. CATOSTOMUS LATIPINNIS, Baird & Girard.

(Flannel-mouthed Sucker.)

Depth 5J in the length. Head moderate, 4| in length, rather slender,

with prominent snout and rather contracted, inferior mouth ; outline of

the mouth triangular, the apex forward; lips very thick, greatly de-

veloped ; lower lip incised to the base ; its posterior margin extending

backward to opposite the eye; tubercles on lower lip smaller behind;

jaws with a slight cartilaginous pellicle. Eye small, high iip; the head

llattish above. Scales long and low; posteriorly rounded, their horizontal

diameter greater than the vertical, 17-D8 to 105-17. Body slender and

elongate; the caudal peduncle long and slender. Fins excessively
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developed, especially in the old males ; the free border of the dorsal deeply
incised. Height of each of the 3 vertical fins in the males greater than
the length of the head. Dorsal usually 11, sometimes 12 or 13, inserted
nearer snout than base of caudal. Caudal very strong, the rudimentary
rays at its base unusually developed ; least depth of tail less than i the
head in males, stouter in females. Dark olive, abruptly paler below

;

sides and fins largely orange in both sexes, the anal and lower lobe of
caudal tuberculate in males. Herbivorous. L. 2 feet. Rio Colorado and
Rio Gila and their tributaries, very abundant, ascending the rivers in

spring. Variable, (latus, broad
;
pinna, fin.)

Caioabotmu latipinms, Baikd & Girakd, Proc. Ac. Nat. Sci. Phila., 1853, 388, Rio San Pedro Gila
Basin; Gi.nther, Cat., vn, 14, 18G8; Jordan, I. c, 178, 1878; Jordan St Gilbert, Synopsir
125,1883. (Typo, No. 20078.)

Catostomus discobolus, Cope, Hayden's Geol. Surv. Wyo., 435, 1870, (young), Green River
Wyoming.

280. CATOSTOMUS GRISEUS, (Girard).

Body long and slender, subterete, compressed behind, the form essen-

tially that of C. catostomus, the depth contained 5§ times in the length.

Head large, 4 in length of body ; the interorbital space broad and flat, 21

in length of head. Scales 16-90 to 110-11. Eye small, high up, and rather

posterior. Mouth large, about as in C. latipinnis, the upper lip pendant,
very large, with 5 to 8 series of tubercles ; lower lip incised to base,

lobes long; sheath pretty well developed. Dorsal fin not elongated, nor
especially elevated, its rays 10 to 12, usually 11, the begins ing of the dorsal

rather nearer base of caudal than snout, much nearer in type of C.

retropinnis. Caudal fin long and strongly forked ; anal fin long and
high, reaching base of caudal; ventrals not reaching vent. Caudal
peduncle stout and deep, its least depth more than £ length of head; its

length about | that of head. Scales quite small, about as in C. catostomus,

the exposed portion not notably lengthened. Coloration dusky brown,
sometimes with a dusky lateral band, sometimes irregularly mottled or

barred. Snout quite dark. Size large. Platte River and upper Missouri

regions, very similar to C. catostomus, and perhaps not separated from it,

apparently differing chiefly in the larger mouth and broader upper lip.

Specimens from Gardiner River (Yellowstone Park) have larger seales. B8

to 90, representing a possible var. lactariu*. (griseus, gray.)

Atomm priftMU, GlBABn, Proc. Ac. Nat. Sci. Phila., 1866,174, Sweetwater Fork of Platte

River; GCvtheb, Cat., vn, 11, 1868. (Type, No. 20267.)

f i btottomut lactariua, Gibabd, Proc Ac. Nat. Sci. Phila., is,™, 174, Milk River, Montana; maj
!"• i '. . ototlomut,

tomut retropimnU,* Jordan, Ball, l . 8. Nat. Hub., hi, its, 1878, Milk River, Montana;
in:i> possJblj i •" s distinct peciM, distinguished by the fuller lips and more backward di

it Is probably an adall yiami. (Type, No. 81197.)

981. CAT08TOMU8 POCATELLO, Gilbert ,\ Brermann.

Head l; depth 5 t<> •">,',; eye I to 5 (about 1 in young); snoul 2 bo 2

(2\ iu young); Interorbita] width 2f. D. L0 (rarely B); \ 7. Bealea

*Tii«' typi "i 0, nbvpitmk bai rely macb larger lips than In snyotber specimens we I

examined, and the i sailer it maj be a good
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about 96 (90 to 108 in 8 examples counted), very much reduced in size and

crowded anteriorly, about 46 before the dorsal. Lateral line imperfect,

often undeveloped for as much as \ its length.

Body moderately slender; head heavy: snout not very pointed; eye

rather large, high up. middle of pupil a little nearer posterior edge of

opercle than tip of snout. Upper lip thick and narrow, but not pendant,

3 rows of papilla' : lower lip incised to base, the two lobes short and

rounded, with about 6 rows of strong papilhe. Cartilaginous sheath of

jaws not much developed. Origin of dorsal about midway between tip of

snout and base of middle caudal rays: greatest height of dorsal fin 1?

in head, its free edge straight. Anal fin pointed, its height usually greater

than that of dorsal, reaching base of caudal. \\ in head: pectorals about

equal to anal in length ; ventrals shorter, 1* in head. Least depth of

caudal peduncle 2\ to 3 in head. Peritoneum pale, with dark punctula-

tions. Air bladder large. This species is related to C. griseus (Girard),

from which it may be distinguished by its heavier head
;
larger eye, rather

narrower mouth, shorter lobes of lower lip, and the less development of

the cartilaginous sheaths of the jaws. L. 8 inches. Snake River basin;

the types from near Pocatello, Idaho.

Colostomas pocatello, Gilbert & Evermaxn, Bull. U. S. Fish Com., 1894, 159, with plate, Ross

Fork of Snake River, near Pocatello, Idaho. (Type,No. 453S5.)

282. CATOSTOUrs CATOSTOMUS, (Forster).

(Loxg-xosed Svcker; Northern" Suckek; Bed Sucker.)

Body elongate, subterete, the depth 4^ to 4f in length. Head quite

long and slender, 4i to 4f in length, depressed and ilattened above, broad

at base, but tapering into a long snout, which considerably overhangs the

large mouth. Lips thick, coarsely tuberculate, the upper lip narrow,

with 2 or 3, rarely 4, rows of tubercles : lower lip deeply incised, the lobes

shorter than in C. griseus, and the mouth narrower. Lower jaw with a

slight cartilaginous sheath. Eye rather small, behind the middle of the

head. Scales very small, much crowded forward, 95 to 114 in the lateral

line, and about 29 (26 to 31) in a crossrow from dorsal to venti'als. Dorsal

rays 10 to 11. Males in spring with the head and anal fin profusely tuber-

culate, the tubercles on the head small ; the sides at that season with a

broad rosy band. Size large. L. 24 feet. Great Lakes, upper Missouri

River, upper Columbia, and northwestward to Alaska ; very abundant

northward, but not coming south of lat. 40°. The most widely distributed

species, (/carw, below j OToua, mouth.)

Cyprmus catostomus, Forster, Phil. Trans., 1773, 155, Streams about Hudson Bay.

Catostomus longhostnun, and htdsenius, after Forster, Lr. Steve, Jour. Ac. Nat. Sci. Phila., 1817,

102, 107, Vermont.
Catostomusforsterianus, Richardson, Franklin's Journal, 1823, 720, Lake Huron: Great Slave

Lake.

Oatottomu8 aurora, A.0A8SIZ, Lake Superior, 360,1850, Lake Superior.

Catostomus hudsonius, Gunther, <";it., vn, 13,1868; Joedan, /. c, 175,1878.

Oatoetomus loiigirostris, Jordan & Gilbert, Synopsis, L26,18£
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Calostomus nanomyzon,* Mather, Twelfth Rept. N. Y. Fisli Com., Survey Adirondack Region,

1884, 3G, Big Moose Lake, northern New York. (Type, No. 33917.)

283. CATOSTOMUS TAHOEXSIS, Gill & Jordan.

(Tahoe Svckeb.)

Rather stouter than C. catostomus, the depth 4£ to 5 in length. Head
very large and long acuminate, the muzzle nearly £ its length, overhang-

ing the rather largo mouth. Lips moderate, the upper pendant, with

about 3 rows of small papilhe; the lower rather full, similarly papillose.

Eye nearly median, rather small, 8£ in head. Scales small and crowded
forward, closely imbricated, 85 to 90 in the course of the lateral line,

and about 28 in a cross series from dorsal to ventrals. Dorsal short, but

longer than high, its rays 10. Coloration very dark ; fins dusky ; scales

everywhere finely punctate. Breeding males profusely tuberculate. Size

large. Lake Tahoe, very abundant. We have specimens also from Hum-
boldt River, at Winnemucca, Nevada.

Calostomus tahoensis, Jordan, /. c, 173, 1878, Lake Tahoe, California (Typo, No. 3122G) ; Jordan
& Henshaw, Rept. Chief Engin., app. nn, 1878, 188 ; Jordan & Gilbert, Synopsis, 127,1883.

284. CATOSTOMUS REX, R. S. Eigenmann.

Head 4; depth 4. D. 11; A. 6. Scales 13-80-8, 35 before dorsal.

Head broad, flattish, the cheeks very long. Mouth small ; lower jaw-

strong, the premaxillaries forming a hump on the snout ; 2 rows of

papillae on upper lip; eye 8 in head, little behind the middle; snout 2J

in head. Scales peculiar, covered with skin at base. Ventrals not reach-

ing halfway to vent. Dorsal as high as long, its last rays almost as

long as the first
;
pectorals reaching halfway to ventrals. Caudal peduncle

long, terete. Lateral line interrupted behind. Teeth moderate. Black-

ish above, paler below ; scales of belly dark-dotted ; tins dark. Length of

type 32 inches. Lost River, Tule Lake, Oregon. (Eigenmann.) (rex,

king.)

Calostomus rex, Rosa Smith Eigenmann, American Naturalist, July, 1891, Gti7, Lost River,

Oregon.

Subgenus DECACTYLUS, Rafincsquo.

285. CATOSTOMUS LABIATUS, Ayns.

Head U in length, rather bluntish ; mouth moderate, t he labial papilla

largely developed; the upper lip full, with about 5 rows of large luit

rather sparse papilla. Scales 12-71-10. Dorsal tin short, higher than

Long, of about 11 rays. Color dark above ; sides clouded with blaok and

yellow. Klamath Lako, Oregon; only one specimen yet known, {la-

hiatus, large-lipped.)

Oatotlomui labiatut, AtKU, Proc. <'ul. Ae. Sol., 1806, 89, Klamath Lake, Oregon; JOBDAN,/. c,

173; JOBDAM A GltBBBT, Synopsis, 188, 1888.

I .
N. A. 13
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286. CATOSTOMUS OCCIDENTALS, Ayres.

(Sacramento Sucker.)

Body rather slender, little elevated. Mouth comparatively au.a,U,

smaller than in C. commcrsonii ; the upper lip with 5 or 6 rows of smallish

papillae ; lips rather thin. Head quite small, rounded above, 4£ in length,

the profile steeper than in C. commersonii ; the snout more pointed, the

two sides of the head more convergent forward. Eye small. Dorsal fin

longer than high, its rays 12 to 14; caudal well forked, the upper lobe the

longer. Scale 13-75-10, 40 before dorsal. Dark above, gradually paler

below. Streams of California ; abundant in the Sacramento and San

Joaquin rivers, (occidentalis, western.;

Catostomus occidenUdia, Ayres, Proc. Cal. Ac. Sci.,1854, 18, San Francisco ; Aoarsiz, Am. Jour.

Sci. Arts, 1855, 209, San Francisco ; Jordan, I. c, 172, 1878 ; Gunther, Cat., vn, 17, 1868
;

Jordan & Gilbert, Synopsis, 128, 1883.

287. CATOSTOMUS RERNARDINI, Girard.

Closely allied to C. occidentalis, but with the head less conic and the

lower fins larger. Scales much crowded forward, 31 before dorsal, 75*in

lateral line; fontanelle large; lips broad, without sheath, formed as in

C. occidentalis, the lower deeply incised ; fins high, the dorsal longer than

high, with 12 rays ; caudal lobes equal ; head 4^- in length. San Bernar-

dino Creek, a tributary of Rio Yaqui, on the boundary of Arizona and

Sonora.

Catostomus bernardini, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 175, San Bernardino Creek;

Jordan & Gilbert, Synopsis, 128,1883; Jordan, Cat., 18, 1885. (Type, No. 174.)

288. CATOSTOMUS MACROCHEILUS, Girard.

(Columbia River Sucker.)

Head 4 in length, depth 5. Scales 12-72 to 75-10, 40 before dorsal. Body
heavy forward ; snout blunt, much overlapping the horizontal mouth;

mouth quite large, with very large lips, the upper full and pendant, with

6 to 8 rows of moderate papilla1
. Head large, 4£ in length, rather narrow,

quadrangular, the snout projecting. Eye large, 6 in head. Dorsal fin

much longer than high, its rays about 15; pectorals long and narrow;

caudal well forked. Coloration rather dark; a dusky lateral stripe ; below

abruptly pale. Columbia River as far as Flathead Lake, Montana ; not

rare, (fiaitpbc, large
;
#eZAof, lip.)

Catostomus macrocheilus, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 175, Astoria, Oregon ; Jordan,

J. c, 171,1878; Jordan & Gilbert, Synopsis, 128,1883; Evermann, Bull. U. S. Fish Com.,

1891, (1892), 40, plate 18, fig. 2. (Type, No. 240.)

289. CATOSTOMUS COMMERSONII, (Lacepode).

(Common Sucker; White Sucker; Brook Sucker; Fine-scaled Sucker.)

Body moderately stout, varying with age, subterete, heavy at the

shoulders, the depth 4 to 4| in length. Head rather large and stout,

conical, flattish above, its length 4 to 4| in body (3£ to 4£ in young). Snout

moderately prominent, scarcely overpassing the mouth. Mouth rather

large; the lips strongly papillose
?
the upper moderate, with 2 or 3 rows
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of papillae; 4 to 6 in specimens from eastern Colorado, (var. sucklii).

Scales crowded anteriorly, much larger on the sides than below
; scales

10-64 to 70-9. Coloration olivaceous ; males in spring with a faint rosy

lateral band
;
young brownish, more or less mottled, often with confluent

blackish lateral blotches or a lateral band. Lateral line imperfect in the
very young. D. usually 12. L. 18 inches. Streams and ponds from
Quebec and the Great Lakes to Montana, Colorado, and southward to

Missouri and Georgia; the commonest of the suckers, excessively abund-
ant from Massachusetts west to Kansas. Variable; western specimens
{sucldii) have broader lips and approach C. Ardens. (To Philebert Com-
merson, an able early French naturalist and traveler, whose collections

were studied by Lacepede.)

Qjprinus commersonii * Lac£pede, Hist. Nat. Poiss., v, 502, 1803, locality unknown.
Cyprinns teres, Mitciiill, Trans. Lit. and Phil. Soc. N. Y. 1815, 458, New York.
Catostomus teres, GCnther, Cat., vn, 15, 18G8 ; Jordan, I.e., 166,1878.

Catostomus communis, Delaware River, and bostonensis, Boston, Le Sueur, Jour. Ac. Nat. Sci.

Phila., i, 1817, 95, 106, etc.

Catostomus commersonii, Jordan & Gilbert, Synopsis, 129, 1883.

Catostomus flexuos us, Rafinesque, Ich. Oh., 59, 1820, Ohio River.
Catostomus reticulata?, Richardson, Fauna Bor. Am : Fishes, 303, 1836, Albany River (Scales 70

to 77).

Catostomus gracilis, Kiktlanp, Rept. Zobl. Ohio, 168, 183S, Cleveland, Ohio, etc.

Catostomuspallidas, De Kay, New York Fauna: Fishes, 200, 1842, New York.
Catostomus sucklii, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 175, Milk River, Montana.
Catostomus chloropteron, Abbott, Proc. Ac. Nat. Sci. Phila., 1860,473, Kansas.
Catostomus alticolus, Cope& Yarrow, Wheeler Survey, Zool.,v, 677, 1S76, Twin Lakes Colorado

(Type, Nos. 15777 and 12915.)

Moxostoma trisignatum, Cope, I. c, 679, 1876, Arkansas River, Pueblo, Colorado.
Colostomas utawemarf Mather, Twelfth Report N. Y. Fish. Com., Surrey of Adirondack^, 1884.

36, a dwarf form from Blue Mountain Lakes, New York. (Type, No. 3391S.)

290. CATOSTOMUS ARDENS, Jordan & Gilbert.

(Mullet of Utah Lake.)

Head 3£j depth 4|. D. 12 or 13. A. 7. Scales 12-70 to 72-12. Body
rather elongate, little compressed, the hack broad. Head broad, conical.

Month entirely inferior, the mandible nearly horizontal; upper lip very

•The Oyprinua eommeraonii ot Lacepede is a Pucker and probably this species rather than C
eatoatomuB. The description is, however, very imperfect and the type said to have been observed
byCommerson In the East tndiee; a statement apparently derived from a confusion of manu-
scripts and specimens of Commerson with those of Bosc, who collected at Charleston. Lacepede
wan indebted to Pom; for the next species he mentions, Oyprinua eucetta. Laclpede'a description
Isae follows: ,(Onze rayons ;i la dorsale; septa lanageoire de I'anus; neuf a chaque ventrale-
hint a neuf a'chaque pectorale; la nageoire da dos et celle de I'anus quadriUteres" I'anale
ftroite; I'angle de I'extreniite de cette derniere nageoire tresaigu; lacaudaleen croissant; la
ligne laterale droite; la machoire supe'rieure, an pea plus avanoee que celle d'en bas- lea .'. ail lee
arrondiesel tree petites, Le Commersonnien dont noos publions lea premiers la description
si que le aavanl C merson a observe^ presente an doable orifice pour , baque narine; Ba tete
ssl denomje de pi titesi cailles; sea ventralea el sea pectorales son! arrondiea a leur extremiti
doraale s Sieve rera le milieu de la longuear totale da poisson."

fThe small "June sucker" of the Adirondack^ thua described by Blather : "Olivact oua whits
below; males without red In the breeding season; body slender; head not small, flattened

i
snoul little prominent; upper lip with 2 rows of papilla ; eye A In I ad, _ in biiouI

tlae long as high; pectorala nearly reaching fronl of dorsal; head 1. D.I, II ; \

length of adult I'. Inchea. Blue Mountain Lakea, Adirondack region. This
Hjnall ii-h i w.is at first dispo d to consider as a dwarfed mountain form of O. tent, but the fa I

inat the latter Bah is found In watera Inhabited bj tins spei lee, and while ll

ol 12 or more inches there, Huh little sucker barely reaches 5. added to thia the ract that
the larger apociea had Rniahed apawnlng in the Inleta In May, while thia Bah was found In

[iiuiintuiii Btreama which tumble rapid!) over rocka in tbo latter part of
Jane, depositing their eggs, thereby showing thai they are adull Bah."
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wide, full, pendant, with 4 to 8 rows of coarse, irregular papilhe, lower
lip very broad, coarsely papillose, cut to the base by a sharp incision.

Eye small, 7 in head, 3^ in interorbital width ; snout 2£ in head. Dorsal
tin long and low, its anterior rays £ longer than the last rays

;
pectorals

and ventrals short; caudal short; anal long. Pharyngeal bones rather

weak, with smallish teeth. Blackish above; males with the sides rosy;

tins dark. L. 18 inches. Close to C. commersonii, differing chiefly in the

rather larger mouth and lips. Lakes and streams of great basin of Utah,
swarming in myriads in Utah Lake. Also abundant in upper waters of

Snake River in Idaho. In Heart Lake, in the Yellowstone Park, it is

infested by a very large parasitic worm (Ligula catostomi, Linton), larger

than its own viscera, (ardem, burning, from the red shades of the male.)

Catostomus aniens, Jordan & Gilbert, Proc. U.S. Nat. Mus.,1880, 404, Utah Lake, Provo; Joe-

dan & Gilbert, Synopsis, 128; Jordan, Bull. U. S. Fish Com., 1889, 65, 77, etc; LlNTON,

Bull. U. S. Fish Com., 1889, 6G. (Type, No. 27363.)

291. CATOSTOMUS GILA, Kirsch.

Head 4*; depth 4£. D. 11 or 12. Scales 11-58 to 60-10. Close to C.

ardenSj but the nape lower, the tail shorter. Dorsal shorter and higher,

its longest ray nearly twice the last, and longer than base of fin; free

margin incised. Snout 2£ in head; eye small ; lips large, the upper with

4 rows of papilhe, the lower split nearly to base. L. 14 inches. Dark
brown, scales darker at base. Rio Gila.

Catosiomus yila, Kirsch, Proc. U. S. Nat. Mus., 1888, 555, Rio Gila, Fort Thomas, Arizona.

292. CATOSTOMUS INSIGNIS, Baird & Girard.

Body rather elongate, subterete, heavy at the shoulders, tapering back-

ward, the depth about 5 in length. Head moderate, about 4£ in length.

Fontanelle rather small; mouth comparatively small; lips moderate, the

upper narrow, with several rows of large tubercles; no sheaths on jaws.

Scales subequal, about 56 in the lateral line, 19 in a cross series, 27 before

dorsal; scales on back large, thoso on belly small. A series of dusky spots

along each row of scales; the spots often obscure. D. 11. Very close to

C. commersonii, the scales less crowded, the upper lip broader, the color

somewhat different. Gila basin ; not rare, (inslgnis, notable.)

Catosiomus insignis, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, '28, Rio San Pedro,

Arizona; Cope & Yarrow, Wheeler Survey, Zool., v, 676, 1876; Jordan, /. c, 165,1878;

Jordan & Gilbkrt, Synopsis, 130,1883. (Type, No. 169.)

293. CATOSTOMUS FECUNDUS, Cope & Yarrow.

(Webuo Sucker.)

Head 4; depth 4*. D. 11 or 12; A. 7; V. 9. Scales 8-64-8. Body mod-

erately stout, little compressed, the tail slender. Head subconic, the

profile decurved from the nape to the base of the premaxillary spines,

which abruptly protrude, forming a distinct "nose," as in Chasmistes

liorus; premaxillaries in front scarcely below the preorbital. Mandible

large, oblique, placed at an angle of 30° when the mouth is closed, its

length 2| in head. Upper lip full, pendant, smoothish, with about 4 rows
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of papillae; lower lip moderate, divided by a broad notch, each lobe with
about 6 rows of papillae Eye a little behind middle of head. Dorsal
shorter and higher than in C. aniens. First ray of dorsal twice height of
the last, its length greater than that of the base of the fin; caudal forked,

the lower lobe longest; pectorals long; anal high. Dusky above, pale

below. L. a foot. Utah lake, rather scarce, and not yet seen elsewhere.

This species resembles Chasmistes lions, (fecundus, fertile, in allusion to

its supposed abundance, but the "fecund" species which has made Utah
Lake the "greatest sucker pond in the world" is really C. ardcns.)

Cutostomwfeauidus, Cope & Yarrow, Zobl. Wheeler Survey, v, 678, 1S7G, Utah Lake ; Jordan
& Gilbert, Proc. U.S. Nat. Mus., 1880, 463; Jordan & Gilbert, Synopsis, 129,1883 ; Jordan,
Bull. U. S. Fish Com., 1889, 31. (.Type, No. 16930.)

Subgenus HYPENTELIUM, Rafinesque.

294. CATOSTOMUS NIGRICANS, Lo Sueur.

(Hog Sitker; Stone Roller; Toter; Crawl-a-bottom; Hammer Head; Stone Lfgoer;
Hog Molly.)

D. 10 or 11; V. 9. Lat. line 48 to 55, 12 to 15 scales in a cross series.

Deph -U to 5 in length; head 4 to 4$. Eye rather small, 44- to 5 in head.

Head flattened above, transversely concave between orbits, the frontal

bone thick, broad, and short, the physiognomy being therefore peculiar.

Upper lip very thick, strongly papillose, with a broad free margin, which
has upward of 8 to 10 series of papilla) upon it; lower lip greatly devel-

oped, strongly papillose, considerably incised behind, but less so than in

Catostomus proper. Fontanelle shorter and smaller than in C. commnsonii.

Pectoral fins unusually larger. Color olivaceous; sides with brassy
luster; belly white; back brown, with several dark cross blotches, irregu-

larly arranged, these becoming obsolete in old individuals; lower (ins

dull red, with some dusky shading; young considerably variegated, the

sides spotted. Size large; length about 2 feet. New York to Minnesota

and Kansas, Arkansas, and the Carolinas; abundant in swift or rocky
streams, which it ascends to spawn; never found in nuuldy or warm
waters; less tenacious of life than the other species of Catostomus.

(nigricans, blackish.)

hi nigrioam, Lr, Si-F.ru, Jour. Ac. Nat. Sri. Phila., 1817, 102, Lake Erie; CiMm k.

Cat., vii, 17, 1808; Jordan, /. r\, 102,1878; Jordan & Gilbert, Synopsis, 130,

Hylomyzon nigricai I, AQAS8IZ, Am. Jour. Sci. Arts, 1855, 205.

OatotiomuM maculonu, T.e Stetr, /. c, 103,1817, Pipe Creek, Maryland.
ropterum, R.\u\ i ->.i E, Jour. Ac. Nat. Bci. Phil a., t. 1 > 1 7 , 420, Ohio River.

Oatogtomuaxanlhoput, RA1TOB8QUX, Ich. Ob., 57, 1820, Ohio River.

Oatottonuta planicept, Ctjvtbh A V u i:\<-ik.\ni:s, \vn, 460, 1844, Wabash River.

Oatottomiu nigricans etowanua, JOBPAK, Ann. Lye Nat. Hist. N. V., 1-77. MS. Etowah River,
Rome, Ga.; a brightly colored variety from the Alabama basin.

nu* megaatarmu, Ratinksqi i, [ch. Oh., 60, 1890; based on an ineorrecl drawing; I

here If anvu i

2«c. CATOSTOMUS RHOTHffiCUS, Thobnrn.

Head 5; depths. I). 11; A. 8or9. Scales 7- is.:.. 19 rows in fironl of

dorsal. Allied t<> Catostotnus nigrioant lmt with much smaller head) which
li leti dcproBsod between syes. Head very small , flattened above i»m not
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concave between the orbits ; somewhat pointed in front, the snont pro-

jecting beyond the mouth. Width of head equal to its depth. Mouth
large, its width 2f in head, its opening nearly a straight line. Each jaw
with a strong cartilaginous sheath. Upper lip thin, with about 20 lines

of minute papilla-. Lower lip broad, each lobe with 8 or 9 broken plica1

,

each with minute papilla- on edges. Lobes of lower lip separated by a

notch from which a strong frenum reaches to the chin. Fontanelle short,

its length about J eye. Eye 4 in head. Pectorals large, li length of head

and reaching to the sixteenth line of scales. Dorsal inserted slightly in

front of middle of body. Anal reaching beyond base of caudal. Caudal

forked. Air bladder very small, with 2 chambers. Color dark olivaceous

above : a darker narrow lateral band from snout below eye straight to base

of caudal ; the upper edge of the band obscure, the belly below the band
abruptly silvery : 5 or 6 obscure dark cross bars on back and side, most

distinct on the dark longitudinal stripe ; base of caudal with a light band,

edged behind with brown. Six specimens, 3^ to 5 inches in length, col-

lected by Dr. Charles H. Gilbert, at some point in eastern Tennessee or

southwestern Virginia, thought to be from French Broad River at Wolf
Creek, Tennessee. It closely resembles Moxostoma cervinum, but the mouth
is different, (potior, torrent; oIksu, to inhabit.)

Cotostomus rhoOwecus, Thobukn, Proc. U. S. Nat. Mus., 1S04; supposed to be from French
Broad River. (Type, No. 44S46.)

93. CHASMISTES, Jordan.

Chasmisles, Jordan, Bull. Hayden's Geol. Surv. Terr., it, No. 2, 417, 1878, (Bonis).

Lipomyzon, Cope, American Naturalist, January, 1S81, 59, (brevirostris).

Head large, broad and fiattish above, the sides vertical. Eyes small.

high up. rather posterior. Mouth extremely large, terminal, the lower

jaw in the closed mouth being very oblique, placed at an angle of about

l.",°: lower jaw very long and strong, its length more than $ length of

head, its tip, when the mouth is closed, about on a level with the eye:

upper jaw very protractile : upper lip thin and nearly smooth. Snout

usually elevated above the rest of head, the premaxillary spines gen-

erally forming a conspicuous rose. Lower lip moderate, consisting of a

broad flap on each side of the mandible, in front reduced to a narrow rim,

the surface of the lip nearly smooth, without papillae ; nostrils large.

Suborbital bones narrow, but rather broader than in Catostomus ; pie-

orbital large: mucous channels moderately developed; fontanelle well

developed. Pharyngeal bones weaker than usual in Catostomus, the teeth

generally smaller. Fins moderate; pectorals rather long: dorsal rays 11

or 12; anal 7; anal fin high, reaching caudal : caudal fin rather long, its

lobes equal. Scales moderate, large on caudal peduncle, smaller and

crowded anteriorly, 60 to 80 in lateral line. Sexual peculiarities not

marked. Coloration as in Catostomus. Air bladder in 2 parts. Size

rather large. Species confined to the Great Basin, (\aauau, to yawn :

one who yawns.)

a. Scaler moderate, 60 to 65 in the lateral line.

b. Scales 9-63-8; dorsal rays usually 11; nose prominent. moris, 29G

bb. Scales 13-65-11; dorsal rays 12. ctjus, 2.
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aa. Scales small, 70 to 80 in the Lateral line.

c. Snoot short, the premaxillary spines not forming a distinct projecting nose; dorsal ravs

11; Scales 12-74-11. brevirostbis, 298.

cc. Snout long, the premaxillary spines forming a distinct projecting nose, as in C. Hants.

Scales 12-80-9. luxatvs, ^9 .».

296. CHASMISTES LIORUS, Jordan.

(June Sucker of Utah Lake.)

Head large, 3j in length ; depth about 5. Scales 9-63-8. Interorbital

space broad, 2£ in head; eye 6 to 7 in head; width of the open mouth

3i in head. D. 11, the fin elevated in front, its longest ray twice the

height of the last and about equal to the base of the fin. A. 7. Caudal

deeply forked, the lower lobe long; lower fins small. Color dusky
above, pale below ; the scales of the back and sides profusely covered

with dark punctulations. L. 18 inches. Utah Lake ; very abundant.

(Xeiog, smooth; bpogj margin, referring to the lips.)

Chaemistea Korea, Jordan, Bull. U. S. Nat. Mus., xn, 219, 1878; Utah Lake at Provo, Utah;
Jordan & Gilbert, Synopsis, 132, 1883. (Type, No. 273G1.)

297. CHASMISTES CUJUS, Cope.

(Couia.)

Head broad and flat ; upper lip very thin ; lower lip represented by folds

on each side, which do not connect around the symphysis; eye 8£ in head ;

interorbital space 4£. D. 12; A. 8. Scales 13-65-11. Color pale olive.

Pyramid Lake, Nevada, in deep water. (Cope.) (couia, the Indian name.)

ChaBtnittea cujiw, Cope,* Proc. Ac. Nat. Sci. Phila., 1883, 149, Pyramid Lake, Nevada.

298. CHASMISTES BREVIROSTRIS, Cope.

Scales 12-74-11. D. 11; A. 9. Shorter than C. luxatua, especially t lie

muzzle, and the latter is without the hump produced by the protuberant

premaxillary spines. Parietal fontanello small. Lower lip fold present

only on the sides of the mandible. Body nearly cylindric. Color dusky
above, silvery below; fins colorless. (Cope.) L. 16 inches. Klamath
Lake, Oregon, (brevis, short ; rostrum, snout.)

Ckasmitfes brmbvttris, Cope, American Naturalist, 1879, 785, Klamath Lake, Oregon ; JORDAN
& Gilbert, Synopsis, 132,1883.

299. CHASMISTES LUXATU8, Cope.

Scales 12-80-9. D. 11; A. 9. Form elongate. Head long, tlat above
with a largo fontanello. Mouth terminal, the spines of the premaxillary

projecting so as to form a hump on the top of the snout. Lower lip a

very thin dermal fold, extending entirely around the chin. Color clouded

ahove, with black punct ulat ions, below paler, with red shades in some
specimens; fins nncolored. (Cope.) L. 3 feet. Klamath Lake and River,

Oregon, (luxatus, put out of joint, referring to th«' nos<

Oops, American Naturalist, 1879,1 i. Klamath Lake, Oregon ; Jordan!
<;n

paper "On the Fishes ot the Recent and Pliocene Lakes of the Western Part of the
il Basin and "1 the idaho Pliocene Lake" contains an Important di* ussion "i t i »

-
- i

» — l • fauns
ni Nerada, Oregon, and Idaho, with description <>t' numerous fossil t"ims not lon^- extinct and
closely allied to recent I iprinuu and OatodomiiU
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94. XYRAUCHEN, Eigenmann & Kirseh.

(Razor-back Sucker.)

Xyrauchen, Eigenmann & Kirscii, Proc. U. S. Nat. Mus., 1888, 556, (cypho).

Characters of the genus Catostomus in all respects except that behind

the occiput is a sharp-edged hump produced by the singularly developed

interneural bones. The anterior portion of the hump is supported by a

large interneural formed by a thick central pillar with anterior and pos-

terior wings, the former coming to a point on the medial projecting plate

of the supraoccipital, forming a large opening beneath it; the latter wing

is somewhat smaller and articulates with the second interneural. This

interneural is a thin, flat, subrectangular plate ; the next is an irregular,

flat plate about $ as large as the second, while the next 3 are small,

flat plates above and bent forward. Other bones of the anterior part of

the skeleton are somewhat modified in form, but the essential character

of the genus is in the great development of the bones at the nape, show-

ing externally as a sharp-edged hump. Two species known ; large suckers

of the Colorado basin, (l-vpbc, razor* avxqv, nape.)

a. Scales about 13-73-13 ; dorsal rays 13 or 14. Body deep, the back high, the hump com-

mencing at the nape with no scales before it or on its edge. cypho, 300.

aa. Scales 1G-81-13 ; dorsal rays 12 ; body more 6leuder, the hump much lower ; scales present

before it and on its edge. i ncompaiigre, 301.

300. XYRAUCHEN CYPHO, (Loekington).

(Razor-back Sucker ; Hump-backed Sucker.)

Head 4 ; depth 4. D. 13 or 14 ; A. 7. Scales 13 to 15-72 to 77-13. Body
stout, compressed, the head low, the profile ascending to the prominent

hump, which is largest in adult specimens and usually begins at the nape

with no scales before it, its anterior edge straight, sharp, and scaleless;

mouth wide, inferior ; upper lip with 2 rows of papilla? ; lower lip deeply

divided, with 8 rows. Dorsal long and low, with concave edge; caudal

broad and strong, with numerous rudimentary rays ; pectorals moderate.

Scales loosely imbricated. Pharyngeal teeth small, numerous
;
peritoneum

black. Coloration plain olivaceous. Basin of the Colorado and Gila

rivers ; very abundant where the water is not too cold ; reaching a weight

of 8 to 10 pounds, (cypho, hunchback.)

Catostonnis cypho, Lockington, Troc. Ac. Nat. Sci. Phila., 1880, 237, Colorado River at mouth
of Gila, Arizona.

Cnlostomns cypho, Jordan & Gilbekt, Synopsis, 129,1883.

Xyrcmchen cypho, Kiksch, Proc. U. S. Nat. Mus., 1888, 556; Jordan, Bull. U. S. Fish Com., 18S9, 20.

301. XYRVUCHKX UNCOMPAHGEE. Jordan & Bvermann.

Head 4 ; depth 4£. D. 12; A. 7. Scales 16-81-13. Body more elongate

than in X. cypho of the same size, the form resembling that of a Gila;

head flatter, narrower, and less depressed than in X. cypho, the small lips

rather larger and more coarsely tuberculate. Nuchal hump much lower

than in A', cypho, but forming a sharp keel which does not extend for-

ward to the nape, there being 13 scales before it, its surface also scaly.
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Snout 2\ in head: breast naked; caudal peduncle much slenderer than

in X. cyplio, dorsal fin lower; caudal large. Coloration plain olivaceous.

Known from a single specimen, 7 inches long, taken in Uncompahgre
River (Colorado basin)

;
possibly a variation of X. cypho, but quite unlike

all known examples of the latter.

Xyrauchen uncompahgre, Jordan & Evermann, Bull. U. S. Fish Com., 1889, 26, published 1891,

Uncompahgre River, Delta, Colorado.

95. ERIMYZON, Jordan.

(Chub Suckers.)

Moxostoma, Agassiz, Am. Jour. Sci. Arts, 1854, 200, (pblongua), not of Rafinesque.

Erimyzon, Jordan, Bull. Buffalo Soc. Nat. Hist., 187G, 95, (oblongus).

Body oblong, compressed. Head moderate. Mouth moderate, some-

what inferior; the upper lip well developed, freely protractile; the lower

moderate, infolded, /^-shaped in outline, plicate, with 12 to 20 folds on

each side. Lower jaw without cartilaginous sheath, rather stronger than

usual, and oblique when the mouth is closed. Eye moderate. Suborbital

bones well developed, not much narrower than the fleshy portion of the

cheek below them; opercular bones moderately developed, not rugose.

Fontanelle rather large. Gill rakers rather long. Pharyngeal bones

weak; the teeth quite small, slender, and weak, rapidly diminishing in

length upward, each tooth narrowly compressed, with a cusp on the

inner margin of the cutting surface. Scales rather large, more or less

crowded forward. Lateral line entirely wanting at all ages. Dorsal tin

rather short and high, rays usually 11 or 12. Pectoral fins moderate.

Anal fin high and short, more or less emarginateor bilobed in adult males.

Caudal fin moderately forked or merely lunate, its 2 lobes about equal.

Aii bladder with 2 chambers. One species ; widely distributed. (//><-. an

intensive particle; uv^iu, to suck.)

302. ERIMYZON SI CETTA, (LacfipMe).

(Creek Fish; Chub Sucker.)

Body oblong, compressed, becoming gibbons with age, the aatedors*]

regiou more or less elevated in the adults, the depthabout 3 in length, rang-

ing from 2\ in adults to 4 in young. Head stout, short, about 1] in length,

the interorbital space wide. Eye rather large, 1 \ head. Scales usually

Closely imbricated and more or less crowded forward, hut often showing

various irregularit ies in arrangenien t , t he usual number 36-15. I>. usu-

ally Vl
; A. 7; V. 9. Coloration varying with age; usually showing pale

streaks along the rows of scales
;
young with a broad black lateral band,

bordered above by paler ; in some specimens from clear water this hand

is of a jet black color and very distinct ; in others i1 is duller: later this

band becomes broken into a series of blotches, which often assume the

form of broad transverse bars; In adult specimens these bars disappear,

and the color is nearly uniform brown, dusky above, paler below, every-

where with a eoppery or brassy, never silvery, luster; the fins dusky or

smoky brown, often reddish tinged. Sexual difference strong; males

in ipfiBg usually with 8 large tuhereh-s on each .side of the snout
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with the anal fin more or less swollen and emarginate. Length about 10

inches. Great Lakes, Mississippi Valley, and eastward in lakes-and low-

land streams ; very abundant; the typical form, sucetta, occurring coast-

wise from Virginia to Texas. (French sucet, sucker.)

Oyprmus sucetta, Lac£pede, Hist. Nat. Poiss., v, 606, 1803, South Carolina.

Moxostoma h nru rlyi, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 171, Dry Creek, Victoria, Texas.

(Type, No. 161.)

Moxostoma campbeUi, Girard, I. c, 172.1856, Live Oak Creek and Devil River, Texas.

Moxostoma tenne, Agassiz, Am. Jour. Sci. Arts, 1855, 203, Mobile, Alabama.

Erimyzon goodei, Jordan, Bull. U. S. Nat. Mus., xn, 1-18, 1878, St. Johns River, Florida.

Erimyzon goodei, Jordan & Gilbert, Synopsis, 134, 1883.

Represented northward by

302a. ERDITZOX SUCETTA OBLON'GIS, (Mitchill).

Body more elongate and less compressed than in typical sucetta, the

greatest depth being contained about 3£ times in the length. Nape more

gibbous than in E sucetta. Head quite small and short, the eye smaller,

about 4f in head, being almost exactly midway in its length, which is 4£

in that of the body. Scales smaller and less uniform in their imbrication

than in E. sucetta, the usual number 43-15. Color dark olivaceous above;

the adult nearly plain, the young with a distinct black lateral band
which breaks up into bars with age. Great Lake region to Maine and the

Dakotas, south to Virginia and Indian Territory, everywhere abundant in

northern upland streams, gradually passing southward into the typical

sucetta. (oblougus, oblong.)

Qyprinus oblongus, Mitchill, Trans. Lit. and Phil. Soc. N. Y., 1815, 1, 459, New York.

Moxostoma oblongum, Guxther, Cat.,vn, 21, 1868.

Catostomus gibbosus, Connecticut River, Northampton; tuberculatum, Germantown, Pa.;

and villains, Wissahickon River, Pennsylvania, Le Sueur, Jour. Ac. Nat. Sci. Phila.,

i, 1817, 92, 93, 104.

Catostomus fasciolaris, Rafinesque, Ichth. Oh., 58, 1820. Ohio River.

Labeo elegans, New York; esopns, New York; and etongatus, Mohawk River, De Kay, N. Y.

Fauna: Fishes, 1842, 192, 195, 394.

Moxostoma claciformis, Girard, Proc. A". Nat. Sci. Phila., 1856, 171, Coal Creek, Canadian

River, Indian Territory. (Type, No. 165.)

Erimyzon sucetta, Jordan & Gilbert, Synopsis, 134,1883.

96. MINYTREMA, Jordan.

(Spotted Suckers.)

Minytremit, Jordan, Man. Ycrt. E. U. S., Ed. 2,318, 1878, (melanops).

Head moderate, rather broad above ; mouth moderate, inferior, hori-

zontal ; the upper lip well developed, freely protractile ; the lower rather

small, infolded, /^-shaped in outline, plicate. Lower jaw without carti-

laginous sheath. Eye moderate, rather high, placed about midway of the

head. Suborbital bones well developed. Opercular bones well developed,

not much rugose. Fontanelle rather large. Gill rakers rather long.

Isthmus moderate. Pharyngeal bones essentially as in Moxostoma. Body
rather elongate, subterete, becoming deep and rather compressed with

age. Scales rather large, nearly equal over the body. Lateral line in-

terrupted in the adult, but with perfect tubes, imperfect in partly grown

specimens, entirely obsolete in the young. Scales in a longitudinal series,
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44 to 47 in number, 12 to 14 in a transverse series. Dorsal fin rather short

and high, with about 12 rays beginning rather nearer snout than base of

caudal. Pectoral fins moderate. Anal high and short, more or less emar-
ginate in males. Caudal fin moderately forked, the lobes about equal.

Air bladder with 2 chambers. Males in spring with the head covered
with many small tubercles. This genus is intermediate between Erimyzon
and Moxostoma, differing from the latter mainly in the structure of its

air bladder, {hlv'vc, reduced; rpF/fxa, aperture ; in allusion to the imper-

fections of the lateral line.)

a. Dark streaks along rows of scales evident; scales 7-46-G. melanoi'S :;<i3.

303. MINTTBEMA MELANOPS, (Rafinesque).

(Winter Sucker ; Spotted Sucker.)

Body oblong, little compressed, the young nearly terete, the adults

deeper ; depth about 4 in length, varying from about 3 in adults to 4^ in

the young. Head not very large, 4£ in length of body (4£ to 4A), not

specially depressed. Mucous pores rather strong. Eye small, 5 to 6 in

head. Scales large, firm, regularly and smoothly imbricated, in 4(5 (44 to

47) longitudinal series, and 13 (12 to 14) transverse series, the scales not

crowded forward. Fin rays usually, D. 12 ; A. 7: V. 9. Coloration

dusky above, with usually a black blotch behind the dorsal fin ; each

scale along the sides with a small, more or less distinct blackish spot at

its base, these spots forming interrupted longitudinal lines along the rows
of scales ; these lines are usually very distinct, especially in the adult,

but young specimens often show them faintly; sides and belly silvery,

with a coppery luster. Sexual peculiarities moderately marked
;

very

old males with the head covered with small tubercles in spring : no great

change with age, either in form or coloration. Size large; maximum
length about 18 inches. Great Lake region to North Carolina (Cape Fear

River) and west to Texas; rather common westward, (fifoag, black

appearance.)

Oatotiomua mefanops, Rafinesqve, Ichth. Oh., 57, 1820, Ohio River.

Gatodofiuufaaciatua Li Sn-.tu, in CuvierA Valenciennes, zvn, 449, 1 s4!, Mississippi River.

Octfoatomuafasciatiu, GOnthxr, Cat., vii, 19, 1868; Jordan, Bnll. V. 8. Nat. Mob. xn. 138,1878.

JBnytrema ntsZonopa, .Jordan & Gilbert, Synopsis, 186, IS

Mbxodoma viclorise, Girakd, Troc. Ac. Nat. Sri. Phila., 1856, 171, Dry Creek, Victoria, Texas.

VtychtMtonwt haydeni, GlBABD, I. c, 1856, 172, Yellowstone River; Missouri River at Kurt

Pierre, Nebraska. (Type, No. 20

97. MOXOSTOMA, Rafinesque.

| Bed House.)

i/ Emm '•' > i
. Ichth. Oh., 64, 1820, (emttunu).

U n tuhm, ELativksqux, /. <., 67, 1820, (ouraoi

Ptycho$Umvu»
i

Am. Jour. Bel, . 208, (eun

Body more or less elongate, sometimes nearly terete, nsuall] more or

impressed. I [ead variously long or short, Its length :
;: t" ."'

'
in that

of t lie body. Eye usually rather large, from :; t<« 6 times In the length of

the head. Suborbital hones very narrow. Fontanelle always well open.

Mouth varying mnoh In sisot always inferior in position, the mandible
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being horizontal or nearly so. Lips usually well developed, the form of

the lower varying, usually with a slight median fissure, but never deeply

incised; the lips with transverse plica;, the folds rarely so broken up as

to form papilla 1

. Jaws without cartilaginous sheath, zinciferous system

considerably developed. Opercular bones moderately developed, nearly

smooth. Isthmus broad. Gill rakers weak, moderately long. Pharyn-

geal bones rather weak, much as in Erimyzon and Catostomus, the teeth

rather coarser, strongly compressed, the lower 5 or 6 stronger than the

others, which rapidly diminish in size upward, each with a prominent

internal cusp. Scales large, more or less quadrate in form, nearly equal

in size over the body, and not specially crowded anywhere, usually

about 44 in the lateral line and about 12 series between dorsal and ven-

trals. Lateral line well developed, straight or anteriorly curved. Fins

well developed, the dorsal inserted about midway of body, its first rays

usually rather nearer snout than caudal, the number of developed rays

usually about 13, but varying from 11 to 17. Anal fin short and high,

usually emarginate in the male, with 7 developed rays. Caudal tin

deeply forked. Air bladder with 3 chambers. Skeleton essentially as in

Catostomus, the vertebrae (in M. anisurum) 27 + 14 =41. Sexual peculiar-

ities little marked, the males in the spawning season with the lower fins

-eddened, and the anal rays swollen and somewhat tuberculate. Species

very numerous in the United States east of the Rocky Mountains. They

spawn in spring, running up from the rivers into the smaller streams for

that purpose. They are difficult to distinguish and have been unduly

multiplied by authors. They are less tenacious of life than the species

of Catostomus. (/iv^du, to suck; arafia, mouth; hence, more properly

Myzostoma.)

a. Lips full, the folds broken up into evident papillae; mouth very small, tho snout project-

ing. D. 12 to 14. papillosum, 304.

na. Lips plicate, tho folds not forming distinct papilla-.

b. Dorsal fin large, of 15 to 18 rays; lower lip V-8l'aP e(l> somewhat papillose.

c. Mouth moderate ; lower fin pale. ANISURUM, 305.

cc. M<mth quite small ; lower fin reddish. C0LLAPSUM, 306

bb. Dorsal fin smaller, of 10 to 14 rays.

<1. Lower lip narrow, infolded, V"snaP (,(l when seen from below, with a distinct

median crease in which the halves meet, forming an acute angle,

e. Body stout, with broad, bluntish head, which is flattened above; dorsal rays 12.

bucco, :s<>7.

ee. Body elongate, subcylindrical, littlo compressed, snout truncate.

PIDIENSE, 308.

eee. Body compressed, the back elevated; muzzle projecting beyond the very

small mouth, C0REG0NUS, 309.

dd. Lower lip thin, forming a narrow, crescent-shaped border around the mandible.

/. Head small, 5 in length; snout prominent; dorsal rays 12 to 14. aliwm, 310.

.//'. Head stout, 4 in length; snout not projecting; dorsal rays 14 or 15.

THALASSINUM, 311.

ddd. Lower lip full, truncate behind, not evidently V-shaped or U-shaped.

g. Dorsal fin moderate, its rays 12 to 14, usually V.\ in number; body more or less

compressed.

h. Caudal fin normal, tho 2 lobes similarly colored.

i. Caudal fin with the upper lobe not conspicuously longer than the

lower.
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j. Head rather large, stoat, broad above, 4 to nearly 5 in body; snout
little projecting beyond the mouth.

k. Dorsal fin low and small, its first ray when depressed reaching
middle of last, the number of rays 12; mouth small.

Bsrrm, .'312.

He. Dorsal fin rather high and pointed, its first ray about reach-
ing tip of last, its rays but 11 ; mouth rather small.

AUSTK1XLM,313.
AAA-. Dorsal fiu larger and longer, its rays usually 13.

J. Dorsal lin with its free margin nearly straight; lower fin-

always red in life.

/«. Body obloug or rather elongate, the hack little eh

-

a*ed- auABOLUM, 314.

mm. Body stout, the hack much elevated.

ELOBUSTT H, ill"..

II. Dorsai fin with its tie- margin always more or less in-

cised or concave; lower fins pale.

n. Head moderate, 43 in body; hack not elevated.

KACaOLKTIDOTTTM, 31ti.

tut. Head very short and blunt, 5 in body; back elevated.

ckassii.ai:i:k, :;it.

j. Head short, low and small, conic, 5 to $% iu body; mouth very
small, the snout much projecting beyond it: caudal lobes

apparently equal.
, IM Kl ,.,_ 318

it. Caudal fin with tin; upper lobe more or less produced and falcate;

snout much projecting beyond the small mouth; head small and
conic, about 5}.^ in length; dorsal fin with the free border incised,

the first rays produced.

a. Lower fins red in life; eye small, •"> in head. BRSV1CKPB, 31'.).

00. bower tins pale; eye larger. com B, 320.

hit. Caudal with the lower lobe distinctly longer than the upper, and jet Mark.
the' 2 lower rays abruptly pale; upper I. die red; body elongate;

mouth m. .derate. KKCILUB1 M, 321,

ij<j. Dorsal fin small, its rays into 12 in number; body elongate, subterete, or

Blightly compressed; bead shortish; mouth moderate.

p. BcaleB 6-50-6, 18 before dorsal; dorsal with its free edge concave; color

nearly plain brownish, tips of dorsal and caudal somewhat dusky.

Kl N80AS IK-.

/-;/. Scale- 6-43-6, 15 before dorsal; series of pale Btreaks along r..\

tips of dorsal and caudal inky I. lack. ck.i:\ im y

804. OXOSTOMi PAPH&OSUM, (Oope).

i Win ri }li i.i i i .

)

Body comparatively stoat, the dorsal region somewhal elevated and
roanded, the depth I toll in length, the head about the same. Eye rather

large, high up and well hack, the preorbital space being longer than in

mosl species; bop of head flat. Dorsal rays 12 to 11. Scales rather large,

6-42-5. Lips moderate, deeply incised, the folds more broken up than in

other species. Caudal lobes equal. Color Bilvery; baofc with Bmokj
shading; lower fins more or Less reddish. Size moderate, length i to

l' feet. Coastwise streams from the Dismal Swamp iu Virginia to the

Oomnlgee River, Georgia ; common,
i Papillosum

f
beai ing papill

I Cope, Proc. \m. Phil. Sot . Phi la, .1 Yadkin
rivers, North Cat olm.i.

' /"/..//. • s, Bull. Is. Nut. Mu-., v ii, I

I



190 Bulletin 77, United States National Museum.

305. MOXOSTOMA AMSUKUM, (RafineBque).

(White-nosed Sucker.)

Body stout, deep, compressed, the back elevated, the depth 3 to 4 in

length. Head short, heavy, flattish ami broad above, 3| to \\ in length

;

depth of cheeks \ length of head. Eye rather large, midway in head, 4 to

5 in its length. Muzzle rather prominent, bluntish, overhanging the

rather large mouth; upper lip thin, lower strongly V-shaped; fins very

large. Dorsal long and high, its height % the length of head, its free border

straight, the first ray about as long as fin. Pectorals nearly reaching

ventrals; upper lobe of caudal narrow, longer than lower. D. 15 to 18.

Color very pale and silvery; smoky above; lower fins white or pale red.

Size large. Ohio River and Great Lake region; not very common, but

widely distributed, (uvioor, unequal; ovpd tail .)

Catostomus anisurus, Rafinesque, Ichtb. Oh., 54, 1820, Ohio River.

Catostomus carpio, Cuvier & Valenciennes, xvii, 457, 1844, Lake Ontario, not of lhifiuesque.

Calostomus carpio, Gunther, Cat., VII, 20,1868.

Moxostoma carpio, Jordan & Gilbert, Synopsis, 139, 1883.

Ftychostomas velatus, Cope, Froc. Am. Phil. Soc. Phila., 1870, 471, Youghiogheny River,

Pennsylvania.

Moxostoma velatum, Jordan & Gilbert, Synopsis, 138, 1883.

Moxostoma valenciennesi, Jordan, Proc. U. S. Nat. Mus., 1885, 73, substitute for carpio, preoccupied.

Moxostoma animrum, Jordan, Man. Vert., Ed. 5, 47,1890.

306. MOXOSTOMA COLLAPSUM, (Cope).

Head 4 ; depth 3^. D. 15. Scales G-42-5. Body rather stout, compressed,

the back elevated. Head short, small, conic, broad and flat above. Mouth
small, the lips plicate, the lower lip /^-shaped. Muzzle truncate, over-

hanging the mouth. Eye in middle of side of head, 4 in its length (in

specimen of 8 inches), | in snout, 1£ in interorbital. Depth of cheek,

\ length of head back to preopercle. Dorsal long, its free edge straight,

its first ray as long as its base, f length of head. Caudal lobes subequal.

Silvery, dusky above, without dark spots on bases of scales ; dorsal and

caudal membranes blackish; other fins plain, said to be orange in life.

(H. M. Smith.) Lowland streams of North Carolina (Neuse, Catawba,

Yadkin, and Roanoke); said to bo very abundant. Apparently very close

to M. anisurum, but with the mouth smaller; perhaps not distinct, (col-

lapaus, flattened sidewise.)

Ptyckostomns collapsus, Cope, Proc. Am. Phil. Soc, 1870, 471, Neuse, Yadkin, and Catawba
rivers, North Carolina.

Moxostoma collapsum, Smith, Bull. U. S. Fish Com., 1891, 198.

307. MOXOSTOMA BUCCO, (Cope).

Head short and very wide through the opercles ; front and vertex flat.

Body stout, the back somewhat elevated ; depth 4 in length. Muzzle sub-

truncate, slightly projecting. Lips thin, the lower with lateral lobes

inclosing a yy-shaped interval. Eye large, 3^ in head, width of head behind

orbits If in its length. Scales 6-40-5. D. 12; A. 7; V. 9. Olivaceous,
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silvery below ; dorsal fin dusky. (Cope.) Missouri River at St. Joseph.

Type about 4 inches long ; a doubtful species said to be allied to Moxos-

toma collapsum, but the dorsal has fewer rays. It is possible that this is

a valid species between anisurum and pidiense, but no species with the

/y-shaped lips of anisurum have been found in the Missouri River by other

collectors. It will not unlikely prove to be a young red horse or possibly

the young of Minyirema melanops. (bucco, thick cheeks, from the interoper-

cular width of the head.)

Ptychostomus bucco, Cope, Hayden's Geol. Surv. Wyoming, 1872, 437, St. Joseph, Missouri.

Moxostoma bucco, Jordan & Gilbert, Synopsis, 138, 1883.

308. MOXOSTOMA PIDIENSE, (Cope).

Head rather long, 4| in length, flattish above. Body elongate, more
nearly cylindrical, little compressed. Muzzle truncate. Olivaceous,

sometimes with rows of faint spots along the series of scales ; dorsal and

caudal fins black-edged. Size quite small. Resembles M. cervinum but

the mouth entirely different. Great Pedee Basin. (Cope.) (Name from

Pedee.)

Ptychostomus pidiensis, Cope, Proc. Am. Phil. Soc. Phila., 1870, 471, Yadkin River, North

Carolina.

Moxostoma pidiense, Jordan, Bull. U.S.Nat. Mus., xn, 133,1878 ; Jordan & Gilbert, Synopsis,

138, 1883.

309. MOXOSTOMA COREGONUS, (Cope).

(Blue Mullet.)

Muzzle conic, much projecting beyond the very small mouth ; body
much compressed, broadly fusiform, the back elevated and arched. Dor-

sal rays 14. Color silvery, with plumbeous shades above ; lower fins white.

Size small. Catawba and Yadkin rivers, North Corolina. (Cope.) (oor-

egonus, the white fish, from the form.)

P/ijrh<,sl(»tiHscoregonus, Cope, Proc. Am. Phil. Soc. Phila., 1870, 472, Catawba and Yadkin rivers.

Moxosto>ii<i coregomu, Jordan, Bull. U.S. Nat. Mus., xu, 134, 1878; Jordan A Gilhkkt, Synopsis,

139, 1883.

810. MOXOSTOMA ALBUM, (Cope).

Head small, 5 in length. Muzzle prominent, but less so than in M

.

corcgonus. Mouth moderate. Back a little elevated. Depth about

!

length. Dorsal rays 12 to 14, its free border often incised. Scales 6 15-5.

Coloration very pale; lower fins white. Size large; reaches a weight of

1 pounds or more. Catawba and other rivers of North Carolina, {alhus,

white.)

Eoswi aXbtu, Oops, Proo.Am. Phil. 800. Phila,, 1870, 472, Catawba River, North Caro-

lina.

RM nihil ,n, Jordan, Hull. I'. S. Nut. Mus., \u, 180, 1878 j JOBDAM I QlLBBBT, BynODSjs, 1 :'.:»,

Ill, IOXOSTOMJ THAIiASSINl 1, (Cope).

Bead stout, an In M. onfoumm, rather long, 1 in length, flattish ftboye,

inu//it> truncate, not very prominent. Mouth moderate. Back elei
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Dorsal tin long, of 14 or 15 rays. Green above, white below ; lower tins

white. Yadkin River. (Cope.) (thulassinas, sea green.)

Ptychostomus thalassinus, Cope, Proc. Am. Phil. Sue. Phila., 1870, 472, Yadkin River, North

Carolina.

Moxosloma tiudassinus, Jokdan, Bull. U. S. Nat. Mus., xn, 131, 1878; Jordan & Gilbert, Synopsis,

139,1883.

312. MOXOSTOMA CONGESTUM, (Baird & Girard).

(Texas Bed House.)

Head U to 4|; depth 4. D. 12. Scales 6-45-5. General form of M.

aureolum, rather robust, moderately compressed, the back somewhat ele-

vated. Head comparatively short, rather broad above and pointed anter-

iorly ; the snout a little projecting, mouth rather small, the lower lip full,

formed as in M. aureolum; eye small, about 5 in head; dorsal tin unusu-

ally low and small, little elevated in front, its first ray, when depressed,

reaching about to middle of last ray; caudal not deeply forked, the lobes

equal; lower tins moderate. Smoky yellowish brown above, yellowish

silvery below ; lower fins whitish; none of the tins red in life; the mem-
branes of the dorsal always dusky. Teeth as in M. aureolum. Streams of

Texas (our specimens from Lampasas River), said to have been taken in

Ash Creek, Arizona, but this is doubtful. The types of congestum and albi-

dum belong to this species, which is close to macrolepidotum. (congestus,

swollen.)

Catostomu8 congestm, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 27, Rio Salado, Texas.

Ptychostomus albidus,* Girard, Proc. Ac. Nat. Sci. Phila., 1856, 172, Rio San Juan, Mon-
terey, New Leon. (Type, No. 170.)

MoQcostomaalbidum, Jordan & Gilbert, Synopsis, 141, 1883; Jordan, Proc. U. S. Nat. Mus., 1886,18.

Catostomus lexanus, Abbott, Proc. Ac. Nat. Sci. Phila., 1860, 473, Colorado and New rivers,

Texas.

313. MOXOSTOMA AUSTKIXUM, Bean.

Head 4£; depth 4. D. 11: A. 6. Scales 6-44-6. Body rather stout;

lips plicate, truncate behind. Fontanelle very small. Eye small, nearly 6in

head. Dorsal rather high, its margin concave, its first ray when depressed

nearly reaching end of last ray. Air bladder in 3 parts. Light brown
above, yellowish below, some scales brownish at base; paired tins with

dark blotches in the adult, these markings wanting in the young which is

nearly plain silvery. Basin of Rio de Santiago, Michoacan, Mexico (west

of Sierra Madre). Our specimen from Rio Lerma, at Salamanca, {aus-

(tHnu8
}
southern.)

Myxostoma austrina, Bean, Proc. U. S. Nat. Mus., 1879, 302, Piedad in Morelia, (Michoacan),

Mexico. (Type, Nob. 23120 and 23121.)

Minytrema austrinum, Jordan & Gilbert, Synopsis, 136,1883.

314. MOXOSTOMA AUREOLUM, (Le Sueur).

(Common Bed Horse; Mullet; White Sucker; Large-scaled Sucker.)

Head comparatively elongate, bluntish, rather broad and flattened

above, 4 to 5 in length, its size somewhat variable. Body stoutish, vary-

*The typo specimen of Ptychostomus albidus h;is 11 .-rales in the lateral line, instead of 56,

as represented in Girard's tigure.
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ing to moderately elongate. Lips rather full, the bluntish muzzle pro-

jecting beyond the large mouth
;
greatest depth of cheeks more than i

distance from snout to preopercle. Eye rather large. Dorsal fin medium,
its developed rays 12 to 14, usually 13 in number, its free edge nearly

straight, its longest ray shorter than head. Scales large, about 45 in the

lateral line. Olivaceous; sides silvery; lower fins in the adult red or

orange. Lake Ontario and Lake Michigan to the Missouri River, south

to Arkansas and Georgia; everywhere abundant west of the Allegheny
mountains. This perhaps may vary into M. macrolepidotum, of which it

has been considered a variety, but for the present at least we think it

best to regard it as distinct, (aureolus, gilded.)

Catosiomus aureolus* Le Sueur, Jour. Ac. Nat. Sci. Phila., i, 95. 1817, Lake Erie, near Buffalo.

Catostomus erythrurus, Rafinesque, Am. Month. Mag., 1818,354, Ohio River.

Colostomas duquesni, GCxther, Cat.,vn, 18, 1868.

Catostomus oneida,f De Kay, N. T. Fauna: Fishes, 198, 1842, Oneida Lake.

Rutilus mclammts, Kafinesque, Ich. Oh., 51, 1820, Ohio River.

Ptychostomus dnqaesnei,l erythrurus, oneida, etc., Cope, Proc. Am. Phil. Soc. Phila, 1870.

Myxostoma euryops, Jordan, Ann. Lye. Nat. Hist. N. T., 1876, 348, Oostanaula River, Rome,
Georgia, is probably a monstrosity of this species.

315. M0X0ST0MA ROBUSTUM, (Cope).

Body stout, the back elevated. Head short and deep ; the snout not

prominent, truncate in profile. Eye 4 to 5 in head. Dorsal short, its

upper margin straight. D. 12. Head 4 to 4-J in length. Color smoky or

clouded above,with golden reflections, yellowish below; dorsal, anal, and
caudal dark crimson. Size large, weight 6 pounds or more. Yadkin River,

North Carolina. (Cope). A doubtful species, apparently resembling M.
aureolum,3bU& perhaps identical with it. (robustus. robust.)

Ptychostomus ro&asfus, Cope, Proc. Am. Phil. Soc. Phila., 1870, 473, Yadkin River, North Caro-
lina.

316. MOXOSTOMA MACROLEPIDOTUM, (Le Sueur).

Head moderate, rather stout, its length 43 in body, eye If in snout

;

dorsal fin with its free edge concave. Scales usually with dusky shade at

base; lower fins pale. Streams about Chesapeake and Delaware bays,

tureohu,—"Anal fin long, pointed and passing considerably beyond the base of the caudal
fin, which is forked, with pointed lobes, the inferior <>r' which is <h<> largest , abdominal I'm

truncated. Body snbcylindric, elevated at the nape; head quadrangular, gibbous above the
almost as high as long; ths rays of the anal tin are very strong and large; scales

rnomboidal. equal ; body of a beautiful orange color, w hich is deepest on ths back, the bases of
the scales dars red; the sides arc heightened with golden reflections; pectoral, ventral and
analflnsofs fins red orange, caudal fin ofadeep carmine color—the dorsal fin Ispalei than
the rest; the lateral line is Dearly straight, and commences in a line with the eye. Length of
Individual described 16 inches, |(g depth :J Inches and its thickness - 1

.. inches. P, 18 D it.

A. h. 0.18. This beautiful species I discovered near Buffalo on Lake Eri<
'

'

-/ Sueur.

There is do reason for supposing this to be anything other than ths common Red I

The name Mooeo$toma aureolum has been applied byus U> short-headed specimens of Red n
butwehavs never felt sure that these were specifically distinct from the ordinary sort. Boms

Imens thui earned probably belong lomabrtvieeA

\M ' • n> De Kay), .. pedes with the back muoh arched, the head small, nearly A
in total length \\ith caudal; eye small, 6 in head; mouth Inferior. Bluish above, paler below.
I Oneida Lake (De Kay). This is probably identical with v htm.

10. dumiemei, Lo Suenr has been usually Identified \\ith thi ;
it seems, however,

llkelj to havs been what has usually been called Flaoopharpm oarfeataa

i . \. \ II
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and southward to North Carolina. It seems in some respects interme-

diate between M. aureolum and M. crassilabre, but we can not at present

identify it with either. (/ua/cpoA£7n(5or6r , large-scaled.)

Oatostotmu macrolepidotus,* Le Sueur, Jour. Ac. Nat. Sci. Phila., 1,94, 1817, Delaware River.

Ptychostomus lachrymalis,f Cope, Proc.Am.Phil. Soc.Phlia., 1870,474, Neuse River, at Newbern,
N.C.

317. MOXOSTOMA CRASSILABRE, (Cope).

Body robust, the back elevated and compressed. Head short, broad,

flattish above, mouth moderate, the lips full ; lower, truncate behind

;

snout short, little projecting. Scales large, 5-44-5. Dorsal rays usually

13. Head 5 ; depth 3i; dorsal fin elevated in front, its edge much incised

;

its first soft ray longer than the base of the fin and about as long as head.

Caudal lobes equal. Color silvery, with smoky shading above, some of

the scales blackish at their bases ; anal and caudal with some red ; top of

head, humeral bar, and a broad shade across dorsal fin, dusky. Streams

of eastern North Carolina, our specimens from Little River at Goldsboro,

a tributary of the Neuse. (wassus, thick ; labrum, lip.)

Pti/rhostomus crassilabris, Cope, Proc. Am. Phil. Soc. Phila., 1870, 477, Neuse River, Raleigh.

Moxostoma crassilabre, Jort>an & Gilbert, Synopsis, 140, 1883.

Moxosloma crassilabre, Jordan, Bull. U. S. Fish Com. for 1888, 128.

318. MOXOSTOMA LESUEIRI, (Richardson).

( PlCCONOV.)

A species from the far north, allied to M. brevicejys, with short head

and small mouth. As it is unknown to us, we copy from Richardson the

following u description of recent specimens at Cumberland House, April,

1820:

" Color: Back, sides, and gill covers wood brown, reflecting when
opposed to the light many brilliant tints, in which emerald green and

gold yellow predominate; bases of the scales bluish gray, producing an

appearance of reticulation ; belly reddish white. The dorsal has the hue

of the back with a reddish margin, the other fins are almost entirely red.

" Scales large, quadrangular with parallel sides and irregularly curved

ends; their length and breadth nearly equal. Except in the pectoral

region, where they are small, their size when in situ appears nearly the

* C. macrolepidotus. "Dorsal fin short, greatly hollowed, upper lohe elevated and pointed,

lower lobe rounded. Body a little compressed and fusiform, elevated on its anterior part,

rounded near the nape; head Bomewhat declivous and longer than deep ; anal fin straight, long,

and passing the base of the caudal; pectoral and abdominal fins small ; caudal fin forked, with

pointed lobes, and of a gray color; dorsal, anal, and ventral fins tinted with blue and yellow
;

BcaleB large and disposed in a lozenge form ; color of the back dark blue, base of the scales

brown ; sides whitish, with yellow reflections ; opercula yellowish ; head reddish brown ; the

lateral line rises at the nape of the ne*k, descends along the gill cover, and thence to the tail

in a line with the center of the eye. Found in the river Delaware. P. 18. D. 16. V. 9. A. 9.

C. 18 £ rays.'"

—

Le Sueur.

f M. lachrymale is Baid to resemble the common Red Ilorse. The cranium, with oblique

superopercular region and elevated vertex, with a ridge on each side as in M. macroUpidottJun.

Premaxillary spines forming a distinct projecting nose ; mouth inferior, but large, the lips large

and thick. Eve small, 2 in interorbital space. Back gently arched. Depth 3% in length.

D. 12 or 13. Olivaceous, scales pale or smoky at base; lower fins white. Neuse River. (Cope.) It

is probably identical with M. macrolepidolum.
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same over the whole body
; the vertical height of their uncovered portion

considerably exceeds its length. A linear inch measured longitudinally

on the sides includes 3 scales, but vertically only 2. There are 47 scales

on the lateral line, and about 10 in a vertical lino under the dorsal. A
scale detached from near the lateral line above the ventals measures 8*

lines in length, and 7§ in width. The lateral line turns up decidedly at

the anal as in C. hudsonius (Catostomus catostomus).

"Form more compressed than in the preceding species, (forsterianus).

Profile oblong, having the greatest height (which is about I of the total

length, including the caudal) at the beginning of the dorsal. The head
is smaller than in either of the preceding species, forming scarcely i of

the total length. The very small mouth is farther back than in C. hud-

sonius, being, when the jaws are retracted, an inch behind the tip of the

rather narrow snout, and just even with it when they are protruded. The
lips, instead of being papillated, are furrowed vertically in a very regular

and beautiful manner. The palate and gullet resemble the same parts in

C. hndsonius, but are smaller, the comminuting apparatus being more deli-

cate, and the oesophagus remarkably contracted at its origin.

" Fins. Br. 3-3. P. 16. D. 14. V. 9 or 10. A. 9. C. 18 §.

" The dorsal fin is larger than in the foregoing 2 species, and is nearly
in the middle of the fish. The pectorals measure rather less than 1 of the

distance between the gill openings and caudal fin. The ventrals are

under the middle of the dorsal. The tip of the anal, when turned back.

rather overlaps the base of the caudal; its last ray is very small, and its

first one short and applied to the base of the second. The caudal is more
forked than in the preceding species. The rays of all the fins are thick,

particularly those of the anal.

"Intestines: Lining of the abdomen white. There is no distinction

between the stomach and rest of the gut. The alimentary canal makes 4

convolutions between the gullet and anus, and bears a proportion to the

total length of the fish, excluding the caudal, of 41 to 16. The lining of

the intestines has the same minute longitudinal ruga 1 as that of the pre-

ceding 2 species. The air bladder is divided into 3 portions, the centra]

one being the largest, and communicating with the esophagus. The
upper one alone has a thick shining capsule.

"This handsome species was observed by us only in Pine [aland Lake,

lat. 64°, long. 110°; but it is not unknown in other parte <>t" the for

countries, though much more rare than the 2 preceding species."

Elsewhere (p. 303), Richardson gives measurements of a specimen

from Albany River, From t hese w e take the following, reducing t he dimen-

sions to proportions of the length: Total length l'.
,; inches. Head 5^ in

length; eye li in head: oaudal Lobes Li timee length of head; caudal fork

1? in head. Height of dorsal equal to length of head. (Named for

Charles A. Le Sueur, artist and naturalist, the first t<> Mud\ the fishes of

the Great Lakes and author of the first review of the Catostomida,)

"I-, RioHABDfON, Franklin*! Jouri i Ine [aland Laka, British

America.
•ini, Biorasmov, Fauna Bor, Am., m, 1830, L19,
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319. MOXOSTOMA BREVICEPS, (Cope).

Form of a Coregonus, with deep compressed body, small head and sharp-

ly conic snout, which overhangs the very small mouth. Caudal fin with

the upper lobe falcate, much longer than the lower, at least in the adult,

the lobes similarly colored. Dorsal fin short and high, falcate, the an-

terior rays H to 1| times base of fin, the free border much concave.

Depth 3^ in length. Head 5 to 5J in length. Eye small, 5 in bead. D.

12 or 13; anal long falcate, reaching beyond front of caudal. Scales

6-45-5. Lower fins bright red. Ohio Valley and Great Lake region,

abundant in Lake Erie; our specimens from Toledo, Sandusky, and Cin-

cinnati. This may prove identical with M. lesueuri, but the species of the

far north has never been critically examined. (Iwevis, short ; -ceps, head.)

Ptychostomus breviceps, Cope, Proc. Am. Phil. Soc. Phila., 1870, 478, Youghiogheny River,

Pennsylvania.

Moxostoma anisurum, Jordan & Gilbert, Synopsis, 141, 1883, not of Rafmesque.

Moxostoma crassilabre, Jordan, Man. Vert., Ed. v., 48, 1800, not of Cope.

Coioslomus aureolus, De Kay, and probably of Cope also, not of Le Sueur.

320. MOXOSTOMA CONES, (Cope).

Body flattish, the dorsal outline elevated, the form like that of M.

coregonus. Head small and conic; mouth exceedingly small, the snout

far overpassing it, the muzzle being much longer than in M. aureolum.

Dorsal rays 14, the fin high, its free border concave. Caudal deeply

forked, the upper lobe the longer. Eye large. Coloration smoky above,

some scales dusky at their bases ; sides pale ; lower fins white. Neuse

and Yadkin rivers, North Carolina. Perhaps inseparable from M. brvri-

ceps. (conus, cone, from the form of the snout.)

Ptychoslomu8 conus, CorE, Proc. Am. Phil. Soc. Phila., 1870, 478, Yadkin River, North, Carolina.

Moxostoma coitus, Jordan, Bull. U. S. Nat. Mus. xn, 126, 1878 ; Jordan & Gilbert, Synopsis, 141,

1883.

321. MOXOSTOMA PffiCILURUM, (Jordan).

Body elongate, moderately compressed, somewhat elevated forward.

Depth 4i in length; head 4£. Mouth medium, the lips full. Dorsal

rays 13. Scales large, 5-44-4. Coloration usual, except that caudal fin is

red, the lower lobe jet black, the lower margin abruptly white ; other fins

all red, with blackish shadings. Size small. Southern Mississippi to

Eastern Texas (Pearl, Tangipahoa, aud Sabino rivers) ; not rare in sandy

streams of the pine woods, (irouuloq, variegated; o'vpa tail.)

Myxostoma pcecilura, Jordan, Bull. U.S. Nat. Mus., x, 06,1877, Tangipahoa River, Louisiana.

(Type, No. 21096.)

Moxostoma pcecilurum, Jordan, Bull. U.S. Nat. Mus., xii,129, 1878; Jordan & Gilbert, Synopsis,

141, 1883.

322. MOXOSTOMA RUPISCARTES, Jordan & Jenkins.

(Jump-rocks.)

Body long and low, subterete ; head very short, broad, flat above ; snout

bluntish, projecting beyond mouth, 2£ in head; eye moderate, 4^ in head.

Lips full, the folds somewhat broken into papillae. Scales smaller than

in related species, 6-50-6, 18 before dorsal. Dorsal low and small, its free

edge concave, its first ray 1£ in head. Caudal short, lunate, its lobes
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bluntish and equal, pectorals long, ventrals short. Dark olive brown
gradually paler below, young with pale streaks along the rows of scales

a faint dark spot above pectoral : tips of dorsal and caudal more or less

dusky. Head 4f ; depth 5| to 6. D. 11; A. 8. L. 12 inches. Rivers of
Carolina and Georgia from the Catawba to the Chattahoochee; abundant
about rocks and rapids, representing the next species from the Catawba
southward, (rupiscartes, rtcpfe, rock; onapTTjq, jumper, a word used by
Swainson for a blenny which jumps on rocks like a lizard.)

Minodoma rupiscartes, Jordan & Jenkins, Proc. l\ S. Nat. Mus., 1888, 353, Catawba River, at
Morganton, N. C; Buck's Creek, at Pleasant Garden, N. C; Pacollet River, at

Clifton, S. C; Tiger River, near Spartanburg, S. C; Saluda River; Chatta-
hoochee River; Ocmulgee River. (Type, No. 39927.)

323. MOXOSTOMA CEBVINUM, (Cope).

(Jumping Mullet.)

Head very short, roundish above, rather pointed forward, about 5 in

length. Cheeks subvertical, their depth less than J the distance from
snout to preopercle. Mouth rather large, with thick lips, which are

strongly plicate, the folds somewhat broken up. Eye small. Fins very
small; the dorsal rays 10 to 12; free edge of dorsal straight, its longest

raj less than head. Scales rather large, 6-13-5, 13 before dorsal. Color
greenish brown; a pale blotch on each scale, these forming continuous
streaks along the rows of scales, back with more or less distinct brownish
cross blotches ; fins brownish, not much red, the dorsal and caudal inky
black at tip. Size smallest in the genus, length 8 to 10 inches. Rivers

of the South Atlantic States from the James to the Neuse, abundant in

rapids and pools among rocks, (cervinus, fawn color.)

Tsretuhu ocrvimt, Cope, Jour. Ac. Nat. Sci. Tliila., 1868, 236, headwaters of Roanoke and
James rivers, Virginia. (Type, No, 14994.)

Ptychostonuu cert-inns, Cope, Proc. Am. Phil. Soc. Phila., 1870, 478.

rvinum, Jordan, Bull. U. S. Nat. Mas., xn, 129, 1878; Jordan A (1ii.hv.ht, Synopsis,

142, 1883, where specimens of M. rupiscartes arc included with it.

98. PLACOPHARYNX, Cope.

. P \m. Phil. Soc. Phila., 1870, 467, (coHmAm).

Backers like Moxostoma in all respects, except that the pharyngeal
bon< b are much more developed and the teeth reduced in number, those

on the lover half of the bone very large, <i to 10 in number, nearly oylin-

drio in form, being bul little compressed and with a broad, rounded, or

flattened grinding surface/ Mouth larger and more oblique than usual

in Moxottoma, the lips thicker. Si/o large. | broad Burface;

. pharynx.
|

forma and position of these enlarged teeth \ir\ congiderablj
;

In ;i ip lm<
the tii-

1 tooth 1- the highest and must compressed, its summit being ruundt>d and then abruptly
truncate

J

the second tooth Isnotablj hotter and thicker, mod mil r i><i ^ » top, the
body «'i the tooth servl duncle for the swollen grindin the third tooth 1- -till

ihorter and similar in form ;
the fourth tooth Is similar to the Hi 1 than the

second and third, and flat on top ; the othen seem to be Irregularlj alternated 01 ni ran
• 1 Ion "ii" and ii short , thi to In all 1

1

lad i" "ii in • >»t won oft
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324. PLACOPHARYNX DFQUESNII, (Le Sueur).

Head 4; depth 3*. Scales 6-45-6. Dorsal rays 12 or 13; ventral 9.

Body oblong, moderately compressed, heavy at the shoulders. Head

large, broad, and flattish above, its upper surface somewhat uneven. Eye
small, behind the middle of the head. Mouth large, the lower jaw oblique

when the mouth is closed, the mouth, therefore, protractile forward as well

as downward. Lips very thick, coarsely plicate, the lower lip full and

heavy, truncate behind. Free edge of dorsal concave, the longest ray

longer than base of fin, 1£ in head; upper lobe of caudal narrower than

lower and somewhat longer. Color dark olive green, the sides brassy,

not silvery; lower fins and caudal orange red, L. 30 inches. Michigan

(Detroit) to Tennessee, Georgia, and Arkansas; abundant in the larger

streams, especially in the French Broad and in the Ozark region. (Named
for Fort Dunuesne, now Pittsburg.)

Caiostomus duquesnii* Le Sueur, Jour. Ac. Nat. Sci. Phila., i, 1817, 105, Ohio River at Pitts-

burg, Pennsylvania.

Placopharynx carinatus, Cope, Proc. Am. Phil. Soc. Phila., 1870, 467, 'Wabash River.

Placopharynx carinatus, Jordan, Bull. U. S. Nat. Mus., xn, 108, 1878.

Placopharynx carinatus, Jordan & Gilbert, Synopsis, 142, 1883.

99. LAGOCHILA,t Jordan &, Brayton.

(Rabbit-mouth Sucker.)

Lagochila, Jordan & Brayton, Proc. Ac. Nat. Sci. Phila., 1877, 280, (lacera); name similar to

Lagocheilus, a genus of mollusks.

Quassilabia, Jordan & Brayton, Man. Vert. E. U. S., Ed. 2,1878,401, (lacera); substitute for

Lagochila, regarded as preoccupied.

Suckers like Moxostoma in every respect excepting the structure of the

mouth. Head shortish, conical, with lengthened snout; the opercular

region short, so that the eye is well backward. Suborbital bones nar-

row. Fontanelle large, widely open. Mouth large, singular in structure,

inferior, the upper lip not protractile, greatly prolonged, closely plicate;

lower lip much reduced, divided into 2 distinct elongate lobes, which

are weakly papillose ; the split between these lobes extends backward to

the edge of the dentary bones, which are provided with a rather hard,

horny plate; the lower lip is entirely separated from the upper at the

angles by a deep fissure ; the skin of the cheeks forms a sort of cloak over

this fissure, the crease separating this skin from the mouth extending up

* C. Duquesnii.—"Head large and long; mouth wide; scales large, subtrilobate ; dorsal fin quad-
rangular ; the anal fin extends as far as l he base of the caudal fin, which is greatly forked ; lateral

line arched at the center ofthe body. Body lone-

, a little compressed ; snout sfrong; the mouth
is furnished with thick, plicated, and very large lips; pectoral fins pretty large; the scales ate
strong, greatly radiated, and as wide again as long—they are of nearly an equal size on the whole
body ; the lateral line formsa long curvature toward the back ; lobes of the caudal fin pointed, the
upper lobe somewhat the largest; length from the snout to the extremity of the caudal fin 19
inches; depth V ', indies; thickness 2 inches; the head measures about \ part of the whole fish.

P. 17. D. 14. V. 10. A. 9. C. 18| rays. This new species is so strongly marked that it will
be easily distinguished from the foregoing. It inhabits the Ohio, and was discovered at Pittsburg,
the ancient Fort Duquesne, by Mr. Thomas Say."

—

Le Sueur.
The name duquesnii has been usually applied to the common red horse, but the description

applies much better to the species 0/ Placopharynx.

f P»y the rules of the American Ornithologists1 Union. Quassilabia would be preferred to Lago-
chila, on account of the similarity of the latter to Lagocheilus. As the two words are spelled
differently, we regard them as distinct.
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on the sides of the muzzle ; the crease between the lips extends down on
the under side of the head. System of muciferoue tubes well developed.

Pharyngeal bones about as in Moxostoma, rather weak, with numerous
small teeth. Body elongate, not much compressed, not elevated. Fins

moderate, formed as in Moxostoma. Scales large, as in Moxostoma, the

lateral line well developed and nearly straight, with about 45 scales in

its course. Air bladder in 3 parts. Sexual peculiarities little marked.
(kayuxeiloc, hare-lipped.)

325. LAGOCHILA LACERA, Jordan & Brayton.

(Hake-lip Sucker; Cut-lips; Split-mouth Sucker; May Sucker; Eabbit-moutii Sucker;

Pea-lip Sucker.)

Head short, conical, with lengthened snout, the region between the

eyes flattened and with prominent mucous ridges. Cheeks and lower

part of head rather swollen. Opercle much reduced, its greatest length

scarcely greater than the diameter of the eye- Head about 4 J in length.

Eye 4£ in length of head, about 2 in length of the snout, its situation

thus quite posterior. Length of the top of the head 2| in the distance

from the snout to the base of the dorsal. Body rather slender, the form

much as in Moxostoma cervinum, the depth 4| in the length. Dorsal fin

rather low, its rays 12. A. 7; V. 9. Scales 5-45-5. Color olive or bluish,

brown above; sides and belly silvery ; lower fins faintly orange. Clear

streams of the Mississippi Valley, abundant only in the Ozark Mountains,

thus far known from the Scioto, Wabash, Clinch, Cumberland and Chick-

amauga rivers, and the White River of Arkansas, (lacer, torn.)

Lagochila laeera, Jordan & Brayton, Proc. Ac. Nat. Sci. Phila., 1877, 280, Chickamauga
River, Ringgold, Georgia. (Type, No. 311^0. Coll. Jordan A. Brayton.)

Quassilabia laeera, Jordan, Man. Vert., Ed. 2, 406, 1878; Jordan ft Gilbert., Synopsis, 144, 1883.

Supplemental Note on Catostomii> i .

Chasmistes lu'cvirostris, Cope, should apparently be transferred to the

genus Catostomus, standing next to Catostomus fecundus. Cope* and Yar-

row. The two seem to constitute a distinct section, or subgenus (Lip-

omyzon, Cope), intermediate between Catostomus and Chasmi*!'*.

Family XXXVII. CYPRINID.E.

(The Cari

Cyprinoid fishes with the margin of the upper jaw formed by the pre

maxillaries alone and the lower pharyngeal hones well developed, falei

form, nearly parallel with the gill arches, each pro\ ided with l to 3 series

of teeth in Bmall Dumber, i to 7 in the main row. and a leas auinbei in the

others, if more in- present. Head naked; bodj soalj (exoepl in Afedaand

Plagopterm, of North America, Phoxinellut and Aulopyge, of Europe, and
a few others). Barbell! 2 or I ; absenl in most of out genera, and not large

m any, Bellj usually rounded, rarely compressed, nevei serrated. QUI
openings moderate, the membranes broadly joined t«» the isthmus. Bran

ohiostegali always 8. Wills l, a sht behind the fourth. PseudobranohisB
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usually present. No adipose fin. Dorsal fin short in all the American

species, elongate in many Old World forms. Ventral fins abdominal. Air

bladder usually large, commonly divided into an anterior and a posterior

lobe, not inclosed in a bony capsule, rarely wanting. Stomach with-

out appendages, appearing as a simple enlargement of the intestines.

Fishes mostly of moderate or small size, inhabiting the fresh waters of

the Old World and of North America. Genera about 200; species nearly

1,000: excessively abundant where found, both in individuals and species,

and, from their great uniformity in size, form, and coloration, constituting

one of the most difficult groups in natural history in which to distinguish

genera and species. Our genera are mostly very closely related, and are

separated by characters which, although reasonably constant, are often

of slight structural importance. The spring, or breeding dress, of the male

fishes is often peculiar. The top of the head, and often the fins or various

portions of the body, are covered with email tubercles, outgrowths from

the epidermis. The fins and lower parts of the body in the spring males

are often charged with bright pigment, the prevailing color of which is

red, although in some genera it is satin-white, yellowish, or black.

It is not easy to arrange the genera of Cyprinidh; in accordance with

possible lines of descent. The herbivorous species with straight teeth in

one series (as Orthodon), are doubtless nearest the primitive type, which

has degenerated into weak forms like Hyboynatluis. In like manner

Xotropis seems to have degenerated from Leuciscus, and perhaps Hybopsis

from Gobio. Such forms as Mylocheilus and Ptycliocheilus doubtless

approach the original line of descent. The Old World CypHnidce are at once

more primitive and more highly organized than American forms. The

Pacific Coast species approach the European types. (Cyprinid.e, part,

Giinther, Cat., VII, 25-339.)

Note.—Young CypHnidce are usually more slender than adults of the

same species, and the eye is always much larger; they also frequently

show a black lateral stripe and caudal spot, which the adults may not

possess. In the following descriptions the rudimentary rays of dorsal

and anal are not counted. The fiDS and scales, are often, especially in

specimens living in small brooks, covered with round black specks, imma-
ture trematodcs. These should not be mistaken for true.color markings.

No progress can be made in the study of these fishes without careful

attention to the teeth, "as the genera are largely based on dental charac-

ters. The pharyngeal bones in the smaller species can be removed by
inserting a pin (or, better, a small hook) through the gill opening, under
the shoulder girdle. The teeth should be carefully cleaned with a tooth-

brush, or, better, a jet of water, and when dry may be examined by any
small lens. In most cases a principal row of 4 or 5 larger teeth will be

found, in front of which is a set .of 1 or 2 smaller ones. The two sides are

usually, but not always, symmetrical. Thus, "teeth 2, 4-5, 1," indicates

two rows of teeth on each side, on the one side 4 in the principal row and
2 in the lesser; on the other side 5 in the main row and 1 in the other.
" Teeth 4-4" indicates a single row of 4 on each pharyngeal bone, and so

on.

In the Leuciscine genera, these teeth, or the principal ones, are "rap-
tatorial," that is, hooked inward at the tips. A grinding or masticatory

surface is an excavated space or groove, usually at the base of the hook.

Sometimes the grinding surface is very narrow and confined to one or two
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teeth. Sometimes a beveled or flattened edge looks so much like a grind-
ing surface as to mislead a superficial observer. In some cases the edo-e
of the tooth is crenate or serrate.

Besides the native species here mentioned, representatives of several
other genera have been introduced from Europe, and two of these have
become common inhabitants of many streams, east and west. These are
Cyprinu8*, LinnsBUS, and Carassius, Nilsson. The first is distinguished by
the very long dorsal, which, like the anal, is preceded by a strong spine
serrated behind. About the mouth are 4 long barbels, and the teeth are
molar, 1, 3-3, 1. This genus is represented by the carp (Cyjn'inus carpio,
Li.). The carp is normally covered with large scales. In domestication,
however, variations have arisen,- prominent ones being the " Leather
Carp," naked, and the " Mirror Carp/' with a few series of very large
scales.

Carassius, Nilsson, differs from Cyprinus chiefly in the absence of barbels
and in having the teeth compressed, 4-4. The goldfish (Carassius auratus,
Linmeus), is originally olivaceous, but only the orange-red variety is

valued for aquaria. Both Carassius and Cyjjrinus are native in China.

*Cyprinhipe. Dorsal fin elongate; dorsal and anal fins each preceded by a serrated spine; teeth
molar. Species introduced from Europe and Asia.

a. Barbels 4; teeth 1, 1, 3-3, 1, 1. . Cyprixus.
aa. Barbels none ; teeth 4-4. Carassius.

Cyprinus (Artedi) Linnanis. The Carps.

Oyprimu, (Artedi), Linn;ei-s, Syst. Nat., Ed. x, 1758, 320, {carpio).

Body robust, compressed, resembling tbat of tbo buffalo-fish. Mouth moderate, anterior,
with 4 long barbels. Snout blunt, rounded. Teeth molar, broad and truncate, 1, 1, 3-3, 1, 1.

Scales large. Lateral line continuous. Dorsal fin very lon£, with a stout spine, serrated
behind; anal fin short, also with a spine. Large fishes of the fresh waters) of Asia ; intro-
duced into Europe and America as food-fishes. It has been generally introduced into private
ponds In nearly all parts of the United States; from there it has escaped into the streams
and lakes, and i- now an abundant li>h in most of our larger, warmer rivers and in the
pond> and bayoufi of the Mississippi Valley. On the south shore of Lake Erie it has become
well established and is of considerable commercial importance. (/cvn-pTyos, the ancient
name of the carp.)

Cvpri.vvs Caepio, Linnssus. Gasp.

Dorsal IIT, 20; A. ITT, 5; scales ,

r>-3S-5; teeth 1, 1, 3-3, 1, 1. Body stout, more or loss com-
pressed, heavy anteriorly. L. 18 inches or more. Fresh waters of Central Asia; Introduced
as a food-Ash into Europe and America. In domestication it has run into many varieties,

distinguished by differences in form, squamatiou, and development of fins. (Carpio, carp.)

Oypriww carpio, Linn.kus, Syst. Nat., Ed. x, 1758, 320 ; GUMTHIB, Cat., vn, 25.

Carassius, Nilsson. The Crucian Carps.

im, Nilsson, Prodromus, Ichthy. Scand., 1832, (caretuitu).

Body oblong, compressed, and elevated. Mouth terminal, without barbels. Teeth I I.

molar, but c pressed. Scales large. Lateral line continuous, Dorsal tins very long, with
the third ray developed into a stout spine, which is serrated behind; anal short with a simi-
lai ipine. Ventrals well forward. Large species of the fresh waters of Europe and !

often domesticated. < I 'arasritut, a Latinization of die vernacular names Karase or Karansi lie,

applied to th<' European Crucian carp, 0. carasmis.)

Oabasstds auratus (LinnsBus). Goldfish.

D. Tl, 18-, A. IT. 7; Lat. 1, 26; teeth, 1-1. Body stout, covered with large scales, Dorsal
and anal tins with the spines strong, coarsely serrated. Coloration olivaceous, usually
orange, or variegated In domestication. Length, 12 Inches. Chinaand Japan; introduced
everywhere as an aquarium fish, and now naturalized in many of our eastern streams. Ths

itionsare Innumerable, (auratu*, glided.)

Oyprimu aurahu, LlNM n
I ., Ed. \, 1768, 323.

rahu, < ii mmi u. Oat., \ n, '<-.

Other European i the Tench ( Tim " tinea (Linnssus)) and the Ide
(
TtUu idu* (Linn

have been Introduced Into ami rica, but none "t these are jrel well established anywb
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A. Dorsal fin short, without developed spine ; no anal spine.

Campostomin.e :

a. Air bladder surrounded by many convolutions of the very long alimentary canal ; herbiv-

orous.

b. Teeth 4-4, or 1, 4-4, 0, with oblique grinding surface and slight hook
;
peritoneum

black. Campostoma, 100.

an. Air bladder above the alimentary canal, as usual in fishes.

Chondrostom ix i :.
'

c. Intestinal canal elongate, usually more than twice the length of the body; teeth 1-rowed,

with grinding surface well developed; peritoneum usually black; herbivorous.

<1. Teeth 6-6, strongly compressed, knife-shaped
;
pseudobranchia) none ; rudimentary

caudal rays greatly developed ; scales very small. Orthodox, 101.

dd. Teeth 5-5 or 4-5 ; dorsal fin inserted posteriorly ; scales small.

e. Pseudobranchise none ; lower jaw thin, with hard, sharp edge ; upper jaw pro-

tractile, with fleshy covering; body elongate, subterete. Oxygeneum, 102.

ee. Pseudobranchiaa present.

/. Jaws each with a conspicuous, broad, straight-edged, horny plate ; teeth

4-5, stout, bluntish, hooked, and short. Acrocheilus, 103.

ff. Jaws without horny plate.

g. Lateral line complete ; rudimentary caudal rays numerous ; anal basis

elongate. Lavinia, 104.

gg. Lateral line incomplete ; anal basis short ; scales minute.

Chrosomus, 105.

ddd. Teeth 4-4 ; dorsal fin nearly median
;
jaws without horny plate.

h. First (rudimentary) ray of dorsal slender, firmly attached to the first developed

ray, as usual among fishes.

i. Scales very small, 55 to 72 in the lateral line, which is complete.

Algansea, 106.

ii. Scales larger, 35 to 45 in the lateral line. Hybognathtjs, 107.

hh. First (rudimentary) ray of dorsal somewhat enlarged and blunt, connected by

membrane with the first developed ray.

Pimephales, 108.

cc. Intestinal canal short, less than twice the length of the body
;
peritoneum usually

pale ; teeth 1 or 2-rowed ; carnivorous or partly so.

MylopharodoxtinvE :

/. Teeth scarcely hooked, 6ome or all of them molar, blunt, or stump-shaped, much
enlarged and obtusely truncate ; large, coarse fishes.

Jc. Teeth 2, 4-5 or 5-5, 2.

I. Upper jaw not protractile ; no barbels. Mylopharodon, 109.

//. Upper jaw protractile ; maxillary with a barbel. Mylocheilus, 110.

Jck. Teeth 3-3; upper jaw protractile. Stypodon, 111.

jj. Teeth hooked, slender, none of them molar, the grinding surface, if present, nar-

row or rudimentary.

Leuciscin/e :

m. Lower jaw normally formed, the dentary bones curved, free from each other,

except at the symphysis.

n. Teeth in the main row, 5-5 or 4-5.

o. Abdomen behind ventral fins transversely rounded, the scales passing

over it ; the edge not forming a scaleless ridge ; anal base gener-

ally, but not always, short.

p. Maxillary with a barbel ;
premaxillaries protractile.

q. Barbel minute, not (prite terminal; teeth without grinding

surface ; caudal fin symmetrical, its rudimentary basal

rays not greatly developed. Semotii/ts, 112.

*This subfamily, as here recognized, is extremely heterogeneous. Some of the American
genera of herbivorous minnows and chubs, as Orthodon, Acrocheilus, and perhaps Oxygeneum and
Lavinia, are allied to the European Chondroatoma. The others may lie descended from Leucisciue
types, or they may bave degenerated from other herbivorous forms.
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qq. Barbel terminal ; teeth with grinding surface ; caudal fin

unsymmetrieal ; the upper lobe much the longer in the

adult, the basal caudal rays greatly developed.

POGOXICHTHTS, 113.

pp. Maxillary without barbel.

r. Teeth 2-iowed; usually 2 teeth in the lesser row.

s. Teeth subconical, scarcely hooked, sharp-edged, wide apart,

the long limb of the pharyngeal bone elongate ; body

elongate ; mouth large ; lateral line complete.

Ptychocheilis, 114.

«s. Teeth compressed, close-set, strongly hooked ; the pharyn-

geal bone of the usual form.

t. Caudal peduncle slender and elongate, the caudal fin

widely forked, its basal rudiments much devel-

oped ; scales very small ; head depressed in the

adult. Gila, 115.

U. Caudal peduncle stout ; basal rudiments of caudal

little developed. LETJCISCUS, 116.

rr. Teeth 1 -rowed, 4-5 or 5-5.

n. Mouth of moderate 6ize ; teeth entire.

v. Gill rakers short and small ; body not much com-

pressed ; anal fin short in American spe

IUtilis, 117.

vv. Gill rakers slender; body much compressed
; anal fin

rather long. Luxii.iws. 118.

uu. Mouth extremely small ; teeth serrate.

OPSOPOODVS, 119.

oo. Abdomen behind ventral fins CQUipiOMud to a sharp edge over which
the scalee do not pan; abdomen in front of ventrals, rounded;

anal basis elongate ; dorsal posterior ; teeth 6-5, serrate or entire.

AniiAMis, 180,

tin. Teeth in the main row, 4-4, the lesser row often absent ; anal hasis usually

short.

m. Maxillary without barbels.

x. Upper jaw distinctly protractile.

y. Scales comparatively large, 30 to 00 in lateral line.

z. Jaws each with a hardened bony sheath ;
tirst ray of dorsal

Bpine like, connected by membrane h itli the first devel-

oped ray; teetb Cochloonathub, 121.

-
. JaWB without bonj sheath.

of. Lower jaw with the lip thin or Obsolete, not devel-

oped a~ a fleshy lobe on each side at base
;

scales

large, 30 to 50.

/<'. Kandible, (nteropercle, and subopercle not >-.iv-

ernone.

>'. I'n-t (rudimentary) raj of dorsal simple,

detached from the flrsl developed ray, to

which it is connected by membrane
cisely M in Pimephali a and

a conspicnous black spot on front of

dorsal and on base >>f caudal.
Cl 1«>I V. |

rr'. Firnt simple raj of dorsal rudimentarj and

close]] adnata t" the first brain hi .

ia> usual in the familj
| N

l>l''. Mandible, Intoropercle, and with

conspli uous, cxternallj v i it i 1 rnouii

chamben ; teeth 1, 4-4,

M l \. 1 I
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aa'. Lower jaw with the lip developed as a fleshy lobe on

each side ; teeth 4-4 ; dorsal anterior ; scales

rather small, 40 to 60. PHENACOBITJS, 125.

yy. Scales very small, 85 to 90 in lateral line : body long and low,

Bubterete ; month small, the upper jaw little protractile ;

teeth 4-4. Evarra, 126.

xx. Upper jaw not protractile; lips fleshy; body elongate, covered

with minute scales; teeth small, 1, 4-4, 1. XlAKOGA, 127.

wxo. Maxillary with a small barbel at or near its extremity.

d'. Premaxillaries not protractile ; the frenum very broad ; teeth 2,

4-4, 2; scales small, dorsal posterior. Rhinichthys, 128.

ihl'. Premaxillaries protractile (randy joined to the forehead by a

narrow frenum).

e'. Scales very small, (50 to 00 in lateral line ; lateral line often

incomplete ; dorsal posterior. Agosia, 129.

ee'. Scales large, 35 to 55 ; dorsal median
; lateral line complete.

/'. Teeth 4-4, or 1, 4-4, 1 or 0, the lesser row with never

more than 1. Hybopsis, 130.

ff'. Teeth usually 2, 4-4, 2, the lesser row rarely with less

than 2.

g'. Head convex above ; teeth without grinding surface
;

barbel not quite terminal. Covf.shs, 131.

gg'. Head more or less flattened above
;
teeth with grind-

ing surface ; barbel terminal. Platygobio, 132.

Exoglossin/e :

mm. Lower jaw singularly formed, the dentary bones parallel, united for their

whole length.

It'. Premaxillaries not protractile; mandible with a conspicuous fleshy lobe on

each side at the base; teeth 1, 4-4, or 1; no barbel; scales moderate.

Exoglossvm, 13:5.

Plagopterin-k :

AA. Dorsal fin short, posterior, with a strong spine, composed of 2, the posterior received into

a longitudinal groove of the anterior; inner border of the ventral fins adherent to the

body; teeth hooked, without grinding surface, in 2 rows.

i'. Body with small scales; teeth 2, 4-4, 2; no barbels. Lepibomei>a, 134.

it'. Body scaleless; teeth 2, 4-5, 2.

j'. Maxillary without barbel. Meda, 135.

jj'. Maxillary with a barbel. Plagoptf.rus, 13G.

ioo. CAMPOSTOMA, Agassiz.

(Stoxe Rollers.)

Campostoma, Agassiz, Amer. Journ. Sci. Arts, 1855, 218, (anomplum).

Body moderately elongate, little compressed. Month normal, the jaws

with thick lips and rudiment of a hard sheath. Premaxillaries protractile;

no barbel. Teeth 4-4, or 1, 4-4, 0, with oblique grinding surface, and a

slight hook on 1 or 2 teeth. Air bladder suspended in the abdominal

cavity, and entirely surrounded by many convolutions of the long aUmen-

tary canal, which is 6 to 9 times the total length of the body; ovaries

similarly inclosed by the alimentary canal. Peritoneum black. Pseudo-

branchiae present. Scales moderate. Lateral line present. Dorsal nearly

over ventrals. Anal short. No spines. Herbivorous. Sexual differences

very great, the males being covered with large tubercles in spring. The

singular arrangement of the intestines in relation to the air bladder is

peculiar to Campostoma among all known fishes. Size moderate, (/ca/z-/;,

curve; aru/ua, mouth)
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a. Scales in lateral line about 73.

b. Length of top of head § distance to origin of dorsal fin; mouth rather large, maxillary

not quite reaching the eye. ornatim :;2C.

bb. Length of top of head y, distance to origin of dorsal fin; mouth smaller, maxillary

reacbing vertical from anterior nostril. pricei, 327.

am. Scales in lateral line 49 to 55. anomalum, 328.

una. Scales larger, 45 to 47 in lateral line. formosulum, 329.

326. CAMPOSTOMA OBNATUM, Girard.

Kead 3f; depth 4; eye 4. D. 8; A. 8: lateral line 72; 41 before dorsal.

Body rather stout; head moderate, the snout projecting and somewhat
acute; mouth small, the maxillary not reaching to front of eye. Colora-

tion of male, brilliant, precisely as in C. anomalum, the scales of back
mottled. Like C. anomalum in all respects except the much smaller scales.

Chihuahua River, Mexico. Our specimens obtained recently by A. J.

Woolman. (ornaius, adorned.)

' bmpottoma ornatum, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 176, Chihuahua River, Mexico.
(Type, No. 77. Coll. J. Potts.) Gi.ntiif.r, Cat., vn, 183, 1868 ; Jordan & Gilbert, Synopsis, 149,

1883.

327. CAMPOSTOMA PRICEI, Jordan & Thoburn, new species.

Head 3| iu adult male; depth 4; eye 5|; D. 8; A. 8; scales 10-75-9, 32

before dorsal; teeth 4-4. Body stout, moderately compressed; head large,

conical, with large tubercles, each with a central spine; mouth small,

maxillary reaching vertical from anterior nostril, | distance to eye, or 3£

in head. Dorsal fin opposite ventrals, its first ray \ distance from snout to

base of caudal ; anal basis short, 3 in head. Length of top of head nearly

half distance from tip of snout to origin of dorsal (\ in ornatum). Scales

rather small, deep, somewhat crowded anteriorly. Color as in C. anoma-
lum; brownish, with brassy luster on back and sides; scales above pro-

fusely speckled with black, the color arranged in longitudinal bands,

quite evident back of the dorsal; less- black below ; a vertical black band
behind opercle; a distinct black spot at base of caudal; a broad band of
black across dorsal fin, and traces of a similar baud on anal; fins all

flashed with red (in spring males). Very close to C. ornatum of the Chi-

huahua River; the head longer, the snout longer, and the mouth and eye
smaller. Springs in the Chiricahua Mountains in Southern Arizona, trib-

utary to the Rio Yaqui, locally very abundant. The waters of these

BpringS arc lost on t he desert , very rarely overflowing into the river. The
type a single specimen, .'U inches long, taken by Mr. \V. \Y. Price, in

Etuoker Canon. Ch ii ic;i hua Mountains, in southern Arizona. (Named for

William Wightman Price.) (Type, No. 1552, L. S. Jr. Univ. Mus.)

:{_'s. CAMPOSTOHi .won 1 1. I'M Raflnewrue).

B :
mm '-n OOXB ; BtXKL-BACKXS OhTTB ; Hammy; I>"i i;ii nil i

Head I
; depth i-. D. 8; A. 7; seal.- 7 53 Bj teeth i-i,or l, 1-4,0. Body

•toutish, moderately compressed, the antedorsal region beooming swollen
and prominenl inthe adult. Snout moderatelydecurved. Scalesdeep,rather
small, and crowded anteriorly

;
maxillary ao\ reaohing to opposite the

tioni of the eye. Color brownish, with a brass) Luster above, the soa
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more or less mottled with dark ; a dusky vertical bar behind the opercle

;

dorsal and anal fins each with a dusky crossbar about half way up, the

rest of the fin olivaceous in females, fiery red in the males in the spring;

iris orange in males. Males in the spring with the head and often the

whole body covered with large rounded tubercles. In no other Cyprinoid

are these nuptial appendages so extensively developed. Extremely var-

iable, the young very different in appearance from the old males.

Length 6 to 8 inches. Central New York to Tennessee, Wyoming, and

Texas; everywhere abundant in deep or still places in small streams, run-

ning up small brooks to spawn in spring. Herbivorous. One of the most

interesting and curious of our fishes, (anomalus, extraordinary.)

Butilus anomalus, Rafinesqie, Ichth. Oh., 52, 1820, Licking River, Kentucky.

Catostomns melanotus, Rafinesque, Ic th. Oh., 58, 1820, Ohio River.

Exoglossum spinicephalum, Cuvier & Valenciennes, xvii, 489, 1844, Wabash River.

Leuciscus prolixus, Stoker, Proc. Bost. Soc. Nat. Hist., July, 1845, Alabama.

Exoglossum dubium, Kirtland, Journ. Bost. Soc. Nat. Hist., v, 1845, 272, Yellow Creek, Ohio.

Chondrostoma pullum, Agassiz, Amor. Journ. Sci. Arts, 1854, 357, Burlington, Iowa. (Coll.

Br. J. H. Rauseh.)

Campostoma nasutum, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 170, Cadereita, and near Mon-
terey, New Leon. (Type, No. 75. Coll. Lieut. Couch.)

Oampostoma callipteryx, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 284, Flint River, Michigan.

(Coll. Prof. Manly Miles.)

Oampostoma mormyrus, Cope, 1. c, 284, Bruce, Michigan. (Coll. Miles.)

Campostoma gobionium, Cope, 1. c, 284, Bruce and Grosse Isle, Michigan. (Coll. Miles.)

Campostoma hippops; Cope, /. c, 284, Platte River, Nebraska. (Coll. Br. W. A. Hammond.)

Oampostoma anomalum, Agassiz, Araer. Journ. Sci. Arts, 1855, 218; Jordan & Gilbert, Synopsis,

149, 1883.

Campostoma dubium, Guntiier, Cat., vn, 183, 1868.

Campostoma prolixum, Jordan & Gilbert, Syuopsis, 150, 1883; this name applied to southern

specimens in which the teeth are usually 1, 4-4, 0.

329. CAMPOSTOMA FORMOSULUM, Girard.

Head 4; depth 4£. D. 8; A. 7; scales 46. Head short and blunt, with

broad, projecting snout. Grayish above, whitish below ; sides more or less

marmorate ; a black patch at base of caudal fin and one on the dorsal. San

Antonio River to the Rio Grande, (formosalum, diminutive of formosus,

pretty.)

Campostoma formosalum, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 176, Rio Sabinal, near San

Antonio, Texas. (Typo, No. 76. Coll. Br. Keunerly.) Girard, U. S. & Mex. Bound.

Surv., Zool., 41, pi. xxv, figs. 5-8, 1859 ; Jordan «fc Gilbert, Synopsis, 150, 1883.

ioi. ORTHODON, Girard.

Orthodon, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 182, (microlepidota).

Body elongate. Jaws normal, the upper protractile, the lower sharp-

edged, with a knob at the symphysis; no barbel. Teeth 6-6 or 6-5, much
compressed, lancet-shaped, erect, nearly straight. Upper limb of the

pharyngeal bone very broad and concave, separated by a deep notch from

the dentigerous portion, the bone thin and brittle. Intestinal canal elon-

gate, about 7 times the length of the fish; peritoneum black; scales small;

lateral line present. Dorsal fin opposite ventrals. Basal rays of caudal

largely developed. Anal basis short. Pseudobranchhe none. Gill rakers

moderate, clavate, the inner edge fringed. Size large. This genus is
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related to the European genus, Chondroatoma, differing chiefly in the
absence of pseudobranchiae and of the horny mandibular plate, (optfoc,

straight; bdoig, tooth.)

330. ORTHODOX MICROLEPIDOTUS (Ayres).

(Black-fish.)

Head 4; depth 4£. D. 9; A. 8 ; scales 21-105-12; Vert. 24+20. Teeth
6-6 or 6-5, very long. Body elongate, not much compressed. Head mod-
erate, rlattish above, with two bony ridges ; snout very broad ; eye small,

about half length of snout. Mouth terminal, somewhat oblique, broad,

the maxillary not extending to the eye. Fins rather large ; the caudal

strong. Lateral line decurved. Coloration plain olivaceous, paler below.

Size large. Length 12 to 16 inches. Lower Sacramento and San Joaquin
rivers and neighboring streams; locally abundant in quiet waters.

(tuKpoXeTuAoTog, small-scaled.)

Gila microtepidota, Ayres, Proc. Cal. Ac. Nat. Sci., i, 21, 1855, Sacramento and San Joaquin
rivers, California. (Coll. W. 0. Ayres.)

Orthodon min-olepidotiis, Girard, Pac. R. R. Surv., Fish., 237, pi, liii, fig. 1-4, 1858 ; Gcxthek,

Cat., vii, 275, 1868 ; Jordan & Gilbert, Synopsis, 152, 1883.

102. OXYGENEUM, Forbes.

Oxygeneum, Forbes, Bull. 111. Lab. Nat. Hist., 1855, 136, (pulverulentmn).

Body elongate, subterete; head small, conical ; mouth large, terminal;

upper jaw protractile, with fleshy lips; lower jaw thin, with sharp, hard

edge; no pseudobranchiie ; scales rather small; lateral line complete.

Alimentary canal elongate, more than twice length of body; teeth 4-5 or

5-5, in one row, not strongly hooked; peritoneum black. Herbivorous

species of small size, (.btjvg, sharp; yews, chin.)

331. OXYGENEUM PULYERULEXTUM, Forbes.

Head 4£; depth 5; eye 4. D. 8; A. 7. Lateral line 63; 31 scales before

the dorsal. Form of Moxostoma; head small, conical; mouth large,

terminal
;

gill rakers slender. Breast scaly. Dorsal fin high. Color

pale, the back and sides dusted with dark specks. Length 2£ inches.

Illinois River. (Forbes.) (pulverulentus, dusted.)

Qatygmemm prdvmUmtma, Fo&BKS, Bull. 111. Lab. Nat. Hist., 1885, 136, Illinois River. (Coll.

Forbes.) Joruan, Man. Vertebrates, Ed, v, 52, 1890.

103. ACROCHEILUS, Agassiz.

(Chisel-mouths.)

Acrochtiku, Auassiz, Aincr. Journ. Sci. Arts, 1855, 211, (alnlmrus).

Body elongate, little compressed. Each jaw with a targe, straight,

horny plate, Sharp externally and very conspicuous. Upper jaw pro-

traotile; no barbel. Teeth -i-.">, stout, hooked, with broad maatioatory

surface. Intestinal oanal elongate; peritoneum blaok. Paendobranobiaa

present. Scales small, loosely imbricated. Lateral line present. Doxtal

An slightly behind ventrals. Anal basis moderate Caudal iin broad, its

rudimentary rays recurrent <>n tha caudal peduncle. Bias rather large.

A single sixties, American. («*,«» , sharp
j

Lip.)



208 Bulletin 4J, United States National Museum.

332. ACKO( HEILIS ALl'TACEl S, Agassiz ft Pickering.

(Chisel-mouth; Squabs-mouth; Hard-mouth.)

Head 4}: depth 4: eye ro\. D. 10; A. 9: scales 20-85-16. Teeth 4-5,

hooked, somewhat club-shaped, with a broad grinding surface. Body

elongate, not much compressed; caudal peduncle very long and slender,

nearly Terete. Head moderate, bluntish, the profile rounded, the inter-

orbital space strongly convex. Mouth horizontal, subinferior, overlapped

by the broad, blunt snout, its breadth considerable, but the maxillary

not extending far back, to opposite the front of the eye. Upper jaw pro-

tractile, covered with a fleshy lip, inside of which is a small, straight,

cartilaginous plate, similar to that on the lower jaw, but much smaller

and not evident externally; lower lip covered with a firm cartilaginous

plate, sharp externally, the upper surface being formed by its beveled

edge. The transverse width of this plate is between 4 and 5 times its

(longitudinal) breadth; the plate extends in nearly a straight line from

one angle of the mouth to the other; its transverse width is contained

2f times in length of head. Eye rather large, If in snout, its position

anterior and not high up, 2£ in interorbital space. Dorsal long, rather

low, its first ray just behind first ray of ventrals, midway between snout

and middle of base of caudal : caudal fin very long, the lobes about equal,

longer than head, widely forked, the accessory rays at its base very

numerous and recurrent on the caudal peduncle; about 8 of these may
be -distinguished on each side of the fin. Anal fin rather large; ventrals

broad, reaching vent. Pectorals moderate, not reaching two-thirds of

the distance to the ventrals. Scales quite small, somewhat embedded in

the skin, very loosely imbricated, the exposed surfaces longer than high

profusely punctate; squamation quite irregular. The scales smaller on

back and belly than on sides, most exposed on caudal peduncle. Lateral

line much decurved. Coloration very dark; belly paler, but nearly all

parts of the body studded with minute dark points. Peritoneum black;

intestines much elongate, usually filled with vegetable substance. Length

12 inches. Lower Columbia River and tributaries, as far up as Spokane

and Shoshone Falls; locally abundant, (alutaceus, leathery.)

Acrocheilvs aiutaceug, A.GASSI2 and l'i< khring, Araer. Journ. Sei. Arts, xix, 214, 1855, Willamette

Falls and Walla Walla River; GCnther, Cat., vn, 276 ; Jordan, Proc. U. S. Nat. Mus.,

1878, 83 ; Jordan & Gilbert, Synopsis, 150, 1883.

104. LAVINIA, Girard.

Lavinia, Girard, Prjc. Ac. Nat. Sci. Phila., 1854, 137, (exQicauda).

Body elliptical, elevated, moderately compressed, rapidly contracted

to the slender caudal peduncle. Head small, conical. Mouth moderate,

terminal, oblique; the lower jaw included. Scales moderate, not closely

imbricated, the exposed surfaces somewhat hexagonal. Lateral line

decurved, complete. Belly behind ventrals entirely scaled. Dorsal fin

well behind ventrals, its last ray just in front of beginning of anal,

which is rather elongate. Caudal fin little forked, its rudimentary basal

rays much increased in number and very strong. Intestinal canal elon-

gate, 3 times the total length of the fish
;
peritoneum dark. Teeth 4-5 or
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5-5, scarcely hooked, cultriform, with rather broad hut shallow grinding

surface, the largest standing up well above the surface of the bone. Gill

raisers rather long and slender; pseudobrauchire large. Size large One
species. American. (Lavinia, a classical name, without special applica-

tion to these fishes.)

333. LAVINIA EXILICAUDA, Baird & Girard.

(Hitch; Chi or Chigh.)

Head 4f; depth 3£; eye 4. U. 10; A. 12; scales 13-61-8; teeth 4-5 or
.")-."). Body deep, compressed, tapering to the caudal peduncle, which is

very slender. Upper lip on the level of the lower part of the pupil, the

maxillary falling short of the eye. Preorbital short and deep; suborbital

moderate. Eye rather large, anterior. Scales rather large, 42 in front of

dorsal. Dorsal fin rather small; pectorals short; anal high and long;

caudal well forked, its rudimentary rays strong, about ten in number.

Color dark above, sides somewhat silvery; scales with dark specks.

Length 12 inches. Streams of the Coast Range about San Francisco and
Monterey, locally common as far north as Clear Lake, (exilis, slender

;

cauda, tail.)

Lavinia cxilicauda, Baird and Girard, Proc. Ac. Nat. Sci. Phila., 18">4, 137, Sacramento River,

California. (Type, Nos. 207 and 209. Coll. Heermann.) Girard, Pac. B. It. Surv., x, 211,

1858. Jordan* & Gilbert, Synopsis, 153, 1S83.

Luiinin Itareityit*, Girard, Proc. Ac. Nat. Sci. Phila., 185C, 184, Monterey, California. (Type,

No. 210. Coll. A. S Taylor.)

Leuciscus exUicauda, Gunther, Cat., vn, 248, 1868.

105. CHROSOMUS, Rafinesque.

Ckroaotmu, Rafinesque, Icbth. Oh., 47, 1820, (erythrogaster).

Body moderately elongate, little compressed. Jaws normal ; no barbel

:

teeth 5-5 or 4-5, moderately hooked, with well-marked grinding surface.

Alimentary canal elongate, about twice as long as body; peritoneum
black. Scales very small. Lateral line short or wanting. Dorsal behind
vent nils; anal basis short. Size small. Colors in spring brilliant, the

pigment blight red. This genus is of somewhat doubtful relationship,

•nd shows many analogies with the subgenus Phoxinu* under Lcuciacus.

(xi><-><: }
color: ao)/ia

t
body.)

(i. Lower black lateral band extending backward to base of caudal.

'-. Lower black band ending in a black spot. . ertthroqabtbi
hi. Lower black band broader, and nut ending in a black spot dakoti n- 1

Lower black lateral band extending downward and backward, ending above base "t anal,

the npper band forming the Muck caudal spot. ori 1

184. < HKOSOMI s EBYTHROGASTEB, Ranneeque.

(BSD-Bl 1 1 ill' l> \cv.)

Head I; depth I. D. 7; A. 8j soalea 16-85-10; teeth usually 5-5 Body
oblong, little compressed, tapering each \\a\ from the middle. Head
moderate, rather pointed. Mouth moderate, terminal, oblique, the jaws
aboul equal. Fins rather small; the dorsal and anal high ami short

;

r, \. a. — is
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caudal long. Scales quite small, firmly attached, but not much imbri-

cated. Lateral Hue developed less thau half the length of the body.

Color brownish olive, with a dusky dorsal line and often some blackish

spots: two black lateral bands nearly parallel, the one from the upper
angle of the opercle straight to the caudal, sometimes broken into spots

behind, the lower broader, extending from snout through eye, curved

downward along the belly and extending to the caudal, where it ends in

a black spot: between these bands a bright, silvery area; belly below

the lower band abruptly silvery ; females obscurely marked. Males in

spring with the belly and the interspace between the lateral bands bright

scarlet; bases of the vertical fins also scarlet; in high coloration the

body is everywhere minutely tuberculate and the fins are bright yellow.

Length 2 to 3 inches. Ohio and Michigan to Iowa and Northern Ala-

bama ; also common at Freeport, Maine, (Kendall and Smith.) Abundant
in small clear streams; one of the most beautiful of our fishes, especially

attractive in aquaria, {tpvdpbc, red; yaarr/p, belly.)

LuxUus or Chrosomus ert/tkrogaster, Rapinesqtte, Ichth. Oh., 47, 1820, Ohio River.

Chrosomus }>yn-ho<jaster, Jordan, Muu. Vert., Ed. 1, 284, 1876, White River, Indiana. (Coll.

Jordan.)

LuxUus eryfhrogaster, Kirti,ani>, Jk>st. Journ. Nat. Hist., iv, 23, 1844.

Leuciscus eryOirogaster, <;i'ntiier. Cat., vn, 247, 1868.

Chrosomus eryihrogaster, Jordan & Gilbert, Synopsis, 153, 1S83; Cope, Cypr. Penn., 391, 1808.

Represented in the Susquehanna River by

334a. CHBOSOMUS ERYTHROGASTER EOS (Cope).

Head 4; depth 5. D. 8 ; A. 8. Lateral line 77; teeth 5-5. Body slen-

derer than the preceding; the lateral line less distinct, often entirely

wanting. Male with the two black lateral bands uniting on the caudal

peduncle, the lower broader and decurved, the upper narrow and
straight. Length 2£ inches. Susquehanna River, (//^f, sunrise.)

Chrosomus eos, Cope, Proc. Ac. Nat. Sci. Phila., 1SC1, 523, Meshoppen Creek, Susquehanna
County, Pennsylvania ; Cope, Cypr. Penn., 391, 1S68 ; Jordan v.v Gilbert, Synopsis, 154,

1883. (Coll. Cope.)

335. CHROSOMUS DAKOTEXSIS, Evermann & Cox.

Head 3f : depth 44 : eye 3£ ; snout 4£. D. 8; A. 8; scales about 80, 24

in a cross series ; teeth 4-4, with slight grinding surface. Body moder-

ately stout, head heavy, caudal peduncle shorter than in related species.

Eye moderate; interorbital width 3 in head. Mouth small and oblique;

maxillary short, not nearly reaching vertical at front of eye, its length

1^ in eye: lower jaw projecting; fins moderate; height of dorsal 14 in

head, its origin behind the base of ventrals a distance greater than

Length of snout ; anal similar to dorsal; pectorals short, 14 in head;

ventrals very short, not reaching anal. Color as in C. eryihrogaster
t

except that the back is darker and the upper dark line is continuous and

not at all broken up into spots; the lower black line is more distinct,

broader, and does not end in a black spot. Length 2 inches. Missouri

River basin, in Nebraska and South Dakota.

tmus dakotensis, Everhann A Cox, Kept. I". 8. Fish Comm., xix, 1895, Crow Creek,

Chamberlain, South Dakota. (Type, No. 45680. Coll. Evermann, Kutter, dc Cox.)
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336. CHBOSOMUS OBKAS, Cope.

Head 4 ;
depth 4£. D. 8; A. 8. Lateral line 67 ; teeth 5-5. Snout, pre-

orbital, and maxillary a little longer than in C. erythrogaster. Coloration
similar to that of Chrosomus erythrogaster, except for the difference in pat-

tern, the upper hand beginning opposite the vent and extending hack-
ward to middle of caudal, ending in a black spot; lower hand extending
from snout through eye downward and backward, ceasing at base of
anai ; back clear olive-green, with dark spots and crossbars; belly,

interspace between the- lateral bands, and bases of vertical fins bright
crimson; fins otherwise yellow. Length 2| inches. Head waters of

Roanoke River. The most brilliant of the genus, locally abundant in

mountain streams. Specimens of erythrogaster approaching oreas in

coloration are also found in clear tributaries of the Tennessee River, in

Alabama, (oreas, bpeiug, a mountain nymph.)

Chrosomus oreas, Cope, Journ. Ac. Nat. Sci. Phila., 18GS, 233. Head of Roanoke River,
Montgomery County, Virginia; (Coll. Cope) ; Joiidax k Gxlbekt, Synopsis, 154, 1883

;

Jordan, Bull. U. S. Fish Comm., vm, 1888, 121.

106. ALGANSEA, Girard.

Algansea, Girard, Proc. Ac. Nat. Sci. Phila., 1S50, 184, (tincella).

This genus is very closely related to -Hybognathus, differing chiefly in

the small size of the scales, there being 55 to 70 in the course of the

lateral line; preorbital bones very wide, as in Hybognathus; teeth 4—4,

scarcely hooked, with rather broad grinding surface; intestinal canal

elongate; peritoneum black. Mountains of Mexico. (A coined name.)

a. Scales very small, about 70 in the lateral line; body and brad robust.

b. Dorsal inserted over ventrals; maxillary not reaching eye. tincella, 337.

bb. Domil inserted rather before ventrals; maxillary reaching front of eye. D! QESJ

mi. Scales moderate, 55 to 60 in the lateral line; eye small. - u.L.ia, 339.

:J37. ALGANSEA TINCELLA (Cuvier & Valenciennes).

Head 3f ; depth 3?; scales 17-70-9; teeth 4-4. Body 8toutish, the head
heavy. Mouth moderate, oblique, the maxillary not reaching to the e\ e :

jaws about equal; eye rather small; tins small, the caudal short.

Dorsal inserted just over ventrals. Scales quite small, firmly attached
and not closely imbricated, as in Mylocheilus and Oila. Coloration dark,
plain; fins unspotted. Length 6 inches. Lakes about the Cit\ of
Mexico, (diminutive of tinea, a tench.)

LeucMOiM tincella, Cr/visa A Valenciennes, xvir, 323, 1844, City of Mexico; GOrthir, Cat.,

vm, z\\, i-i B. (Specimens, No. 2753, U. S. N. M.; original type In Museum of Paris. Coll.

M ii.Wih. Rich.)

• //.<, Joiu'an & Gilbert, Synopsis, 246, 1883.

8S8. ALGANSEA DUGISI, Bean.

Head I; depth 1; eye 6|. D. 7; A. 6; Males L8-69 to 72-13. Teeth
i I. slightly hooked, with well-developed grinding surface. Gill rakers:

4-(-ir>. Body robust. Lower jaw slightly included, with a small knob at

the symphysis; maxillary reaching opposite front of eye. Dorsal

Inserted somewhat before ventrals al a point midway between snout and
base of oandal ; lower fins short; caudal large. Scales ver) small and
crowded anteriorly, larger behind; lateral Line aharplj deourved over
pectoral. Dnskj brown; tides of head silvery , a ver^ faint dnskj spot al
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base of caudal; upper fins dusky, unmarked. Length (>.} inches. Cen-
tral Mexico, in streams tributary to Rio de Lerma ; our specimens col-

lected by Mr. Woolman, at Salamanca. Very close to A. Micella, but
probably distinct. (Named for Professor Alfredo Duges, who collected

the types.

)

Algansea dugesi, Bean, Proc. V. S. Nat. Mus., 1892, 283, Guanajuato, Lake Yuriria. (Type,

Nos. 41818 and 43764.)

339. ALGANSEA SALL/KI (Gunther).

Head 4; depth 3£; eye 5. D. 7; A. 6. Lateral line 54; teeth 4-4, long,

curved, with grinding surface. Caudal peduncle not quite twice as long

as deep. No barbels. Snout obtusely conical, longer than the eye.

Upper jaw slightly overlapping the lower. Maxillary not extending to

the eye. Dorsal immediately behind ventrals. Fins short. Intestinal

canal with few convolutions. Brownish, green above, minutely dotted

with black along the sides. Length 3£ inches. Streams of central Mexico.

(Gunther.) (Named for M. Salle, a collector in Mexico, who obtained

the types.

)

Ceratichthys sallsei, Gunther, Cat.,vir, 484, 18G8, Cuernavaca, Mexico.
Zophendum australe,* Jordan, Proc. U.S. Nat. Mus., 1870, 300, Lake Tupataro. (Type, Nos.

23130 and 23131. Coll. Prof. A. Duges.) Jordan & Gilbert, Synopsis, 154, 1883.

Hudsonius sallmi, Jordan, Proc. U. S. Nat. Mus., 1879, 226.

Cliola sallsei, Jordan & Gilbert, Synopsis, 1C4, 1883.

107. HYBOGNATHUS, Agassiz

Hybognalhns, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 223, (nuchedis).

Dionda, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 177, (e/nscopa).

Algoma, Girard, /. a, 180, (amara).

Body elongate, somewhat compressed. Mouth horizontal, the jaws
normal, sharp-edged; lower jaw with a slight, hard protuberance in front;

no barbel; upper jaw protractile. Teeth 4-4, cultriform, with oblique

grinding surface and little if any.hook. Alimentary canal elongate, 3 to

10 times the length of the body. Peritoneum black. Scales large ; lateral

line continuous. Dorsal inserted before* ventrals. Anal basis short.

Size moderate. Sexual changes very slight, no red or black pigment dis-

tinguishing the males in spring. Species numerous ; mostly southwestern,
and not well known, (vfiu 1

;, gibbous
;

yviWoc;, jaw.)

Hyboonatiu's :

a. Teeth comparatively long and scarcely hooked ; silvery species, usually more than 3%
inches in length when adult ; scales about 38.

b. Suborbitals broad, the anterior not more than twice as long as deep.

C Mouth narrow, its cleft not reaching nearly to eye ; lower jaw shorter than upper,

obtuse at tip. NUCHALIS, 340.

cc. Mouth wide, its cleft about reaching eye
;
jaws subeipial, the lower acutish at tip.

ARGYR1TIS, 311.

bb. Suborbitals narrow, the anterior about 3 times as long as deep ; mouth rather small.

hayi, 342.

* Algansea australis, (Jordan). Head 4; depth 4%£. D. S;A. 7. Scales 10-56-8. Teeth 4-4.

Body rather elongate, formed as in Campostoma anomedum, Bomewhal compressed, the back
omewhat elevated and rounded anteriorly. Head rather large, slightly depressed above. Mouth

1. .-..*., 1^.,.,. *u~ 1,,,. .... ;„,,. oiirri.ti.f ;',,..i,..i,.,j . (i... .,-...,,....: iio .-.- >,..i..i.- !,.. i...<>i ,.t" 41.,, .......
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Dioxba (a coined name) :

aa. Teeth comparatively short, distinctly hooked
; suborbitals moderate

; plumbeous species,

usually with dark lateral band, the adult less than 3 inches long.

d. Scales in lateral line 32 to 43.

e. Body rather slender, the depth 4 to 4% in length.

/. Scales large, 32 to 34 in lateral line. sehena, 343.

ff. Scales smaller, usually 37 to 40 in the lateral line.

g. Sides with a dark lateral band, ending in a more or less distinct dark spot

at base of caudal.

h. Cleft of mouth about 5 in head ; snout bluntish. kpiscopa, 344.

hh. Cleft of mouth about 4 in head, the snout more acute. NUBILA, 345.

gg. Sides without distinct dark lateral band or caudal spot ; body elliptical in

outline ; eye 3% in head, rather longer than snout. amara, 346.

ee. Body rather stout, the depth 3% to 3% in length ; scales about 37 ; sides with

dusky band and caudal spot. mklanops, 347.

(hi. Scales in lateral line 50 to 00 ; body rather slender, the depth 4% in length.

• PLUMBEA, 348.

Subgenus HYBOGNATHUS.

340. HYBOGXATHUS XUCHALIS, Agassiz.

(Silvery Minnow.)

Head 4£ to 5; depth 4i; eye 4. D.8; A. 7. Teeth 4-4; scales 5-38-4.

Bod}' elongate, comparatively slender. Head moderate, rather short, the

profile evenly curved ; suborbitals broad, the anterior about twice as long

as deep. Eye moderate, rather longer than muzzle. Upper jaw heavy
;

lower jaw thin. Scales large and silvery. Lateral line decurved ; 12 to

14 large scales in front of dorsal. Intestines very long, 7 to 10 times

length of body. Olivaceous green above, translucent in life ; sides clear

silvery, with bright reflections; fins unspotted, coloration becoming

dusky in specimens living in dark waters. Length 4 to 7 inches. A
graceful minnow, abundant in clear streams from the Delaware and Nense

to theUppei Missouri and southward to Georgia and Texas ; common in

or near largo rivers. Variable; tangible varieties are : subspecies placita,

| (ii rani), from the Arkansas and Missouri rivers, the eye smaller, 5 in

head; the snout depressed and blunt, with very small mouth ; subspecies

rct/ia, (Girard), Potomac River, more than (5 inches long (western forms

are usually less), with deeper bodj and larger eye, 3J in head: the form

called 09merinu8
f
from Delaware River, is not evidently differenl from

nuchalis, which is the common form of the Missouri Valley. (nuchalis,

pei taining to the nape.)

athtu nuchalis, AqaRSIZ, Amer. Journ, Sci. Art-. I, Quincy, Illinois. (<'.>!!. Dr.

on.) GM \ i m. u, Cat., w, 184, L868 ; Jordan >t Gilbert, Sj noptla, L66, 1883,

HybognaOmt ptacflat, Girard, Proc, Ac. Nat Sci. Phil*., of the Ark

Kiver, Fort Makce, Arkansas. (I'm Coll. Dr. Buckley.)

Hpbognathiu evatui, Girard, Proc Ac Wat Bel. Phlla., 1856, L82, Fort Pierre, Neb-.

(Coll. Dr. Evane.)

. Girard, Ptoi \ Nat Bel. Phlla,, 1866, 809, Potomac River. (Coll.

in ii, t'..l
, m, 1

M, OoPRj Pro©, RDMr, Phil. BOO, Phlla., 1870, 166, Karitan River, New
Jersey. (OolL 0. 0. kl\
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341. HXBOGNATHUS ARGYRITIS, Girard.

Month wider than in //. nuchalis, its cleft reaching to opposite front of

eye; jaws subeqaal, the lower acntish at tip; suborbitals broad, the

anterior about twice as long as deep. Silvery. Length 4 inches. Very
close to If. nuchalis into which it may intergrade. Upper Missouri region

and Red River of the North, (argyritis, apyyplric., silvery.)

Hybogncdhus argyritis, GiRARD, Froc. Ac. Nat. Sri. Pliila., 185G, 182, Milk River.

842. HYBOGNATHUS HAYI, Jordan.

Head 4| ; depth 4$; eye3f; snout 4^. D. 8; A. 8; scales 5-36-3 ; teeth

4-4. Body rather slenderer than in H. nuchalis, the profile more rapidly

declined. Head small and low ; snout short, less obtuse than in nuchalis)

eye large; maxillary 5£ in head, not quite reaching eye ; suborbital bones

very narrow, the anterior 3 times as long as deep. Scales and fins essen-

tially as in II. nuchalis', color the same; intestine shorter, 4| to 7£ times

body. Length 4 inches. Lower Mississippi and neighboring rivers,

known from Pearl River, from Memphis, Tennessee, and from streams in

Mississippi. Perhaps a variety of II. nuchalis. (Named for Dr. Oliver

P. Hay, discoverer of the species.)

Huh, gnathus argyritis, Hay, Bull. D. S. Fish Comiu., n, 1882, f>8, not of Girard ; Jordan & Git-

bert, Synopsis, 968, 1883.

Eybognathus hayi, Jordan, Proc. V. S. Nat. Mas., 1884, 548, Pearl River, Jackson, Missis-

sippi. (Type, No. 3230G. Coll. Hay.)

Subgenus DIONDA, Girard.

343. HYBOGNATHlJS SERENA (Girard).

Head 4f : depth 4+ : eye 3£. D. 8 : A. 8 ; scales 5-32 to 34-3. Eye large,

a little less than interorbital width. Ventral fin nearly reaching vent.

Color dusky, with a black lateral band ; fins plain. Length 2V inches.

Rivers of Western Texas ; with the next, from which it may be known by
the larger scales, {screnus, serene.)

hi,.)i, hi serena, Girard, Proc. Ac. Nat. Sci. Pliila., 1856, 177, Sabinal River, Texas. (Tjipe,

No. 43. Coll. Kennedy.)

Dionda papalis, Girard, Proc. Ac. Nat Sci. Pliila., 1856, 17S, Delaware Creek, a tributary

of Pecos River, Texas. (Coll. Capt. Pope.)

Dionda chrysiiis, Girard, Proc. Ac. Nat. Sci. Pliila., 185G, 178, Live Oak Creek, a tributary

of Pecos River. (Coll. Clark.)

Hybognathusnigrotseniata, Cope, Bull. T". S. Nat. Mas., xvn, :;7, 1881, Wallace Creek, a tribu-

tary of Medina River, Texas; Jordan & Gilbert, Synopsis, 15G, 18S3.

344. HYBOGNATHTJS EPISCOPA (Girard).

Head 44; depth 4^ to 4£; eye large, 2f to 3h D. 8; A. 8; scales 9-37 to 41-4.

Slender, fusiform in profile, and compressed, with the back slightly

arched. Head large, the snout decurved to the small, terminal mouth, the

maxillary reaching about half way to the eye. Dusky above, a, blackish

hand along the sides, ending in a dusky blotch at base of caudal; fins

yellowish, unmarked; scales with fine black dots. Length 3 inches.

Rivers of Western Texas and Northeastern Mexico from Rio Comal to Rio
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Grande ; abundant. (i-Lanutroq, bishop or pope, a remote allusion to Cap-

tain, afterwards General, John Pope, in charge of the party by which the

species was collected.)

Diomda episcopa, Girard, Proc. Ac. Nat. Sci. Phila., 185G, 177, headwaters of Pecos River,

and Comanche Spring, tributary to Rio Grande. (Type, No. 45. Coll. dipt. Pope.)

Dionda texenau, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 177, Nueces River, Texas. (Typo,

No. 44. Coll. Clark.)

? Dionda argentosa 1

, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 178, San Felipe Creek and Devil

River, tributaries of the Rio Grande, in Texas. (Typo, No. :)2. Coll. Clark.)

Hybognaihtu flamputnig, Cope, Bull. U. S. Nat. Mus., xvn, 36, 1880, Johnson's Fork of Llano

River, in Kimble County, Texas; Jordan & Gilbert, Synopsis, 156, 1883.

? Hybognathus (Dionda) punctifer 2, Garhan, Bull. Mus. Conip. Zoiil., vm, 89, 1881, Parras, and

spring near Saltillo, Coahuila, Mexico; Jordan & Gii.kf.ht, Synopsis, 884, 1883.

nj/bognaOtus civilis 9, Cope, Trans. Anier. Philo. Soc, 1884, 1G7, Monterey, New Leon.

Hybognalkus episcopus, Jordan & Gilbert, Synopsis, 15 (J, 1883.

Dionda punctifer and episcopa, EvERMANH <fc Kendall, Bull TJ. S. Fish Comni., xir, 1892j 99.

345. HYBOGNATHUS NUBELA (Forbes).

Head 44; depth 4; eye 3. D. 8; A. 9 ; scales 5-37-3; teeth 4-4, little

hooked. Head narrow ; mouth inferior and horizontal. Lateral line

anteriorly detlexed. Eye large, rather longer than muzzle. 14 scales

before dorsal. Color very dark; a dark lateral band from muzzle to base

of caudal; fins all plain. Length 21 inches. Western Illinois, west to

Wyoming, and southwest to the Ozark region, abundant. Close to //.

episcopa, but differing in the more pointed snout and larger mouth, the

cleft 4 in. head, not 5 as in H. episcopa. (luibihts, dusky.)

ABntmops nubilus, Forres, Bull. 111. Lab. Nat. Hist., n, 50, 1878, Rock River, Ogle County,
Illinois. (Type, No. 28410. Coll. Forbes.)

Cliola nubila, Jordan & Gilbert, Synopsis, 107, 1883.

346. HYBOGNATHUS AMARA (Girard).

Head 4; depth 4; eye 3^. Dorsal 8; A. 7; lateral line 35 to 38; teeth 4-1.

Body elliptical, rather chubby. Head short and blunt; front convex.

Suborbital bones rather narrow. Eye moderate, about as long as snout.

Scales moderate, 16 in front of the dorsal. Silvery ; no dark lateral hand,

nor caudal spot. Rio Grande. Possibly the young of IF. nuchalia or .some

similar species; perhaps identical with II. argentosa. (amarus, bitter, the

type being found in brackish water.)

Ahj>, )lia amara, GIRARD, Proc. Ac. Nat. Sci. Phila., 1866, 180, Lagoon near Fort Brown,
Texas. (Type, No. 149. Coll. Clark.)

AlgomafluviatUU, Girard, Proc. Ac Nat. S<i. Phila., 1866, 181, near Monterey, New Leon:
u>, i . B. .v Hex. Bound. Burr., ZoUl., 46, pi. xxvii, figs. 17-20, 1869. (Coll. Couch.)

Hybognaihutfluviatilu, Jordan & Gilbert, Synopsis, 1">7. In Girard's Bgure, fluvialM* has smaller

lea than amara, abonl 40 In lateral line, but the plates of the Mexican Boundary Surrey

untrustworthy.
Hybognathtu atnartu, Jordan & Gilbi b,t, Synopsis, 166, 1S83.

''On. of the types of D. argentoaa, recently examined, gives Hi id |; depth :''
:

,; oj

ami Is heavier and stoutei than typical epitcopa ; the dorsal la less anterior. Possibly a distinct

sHybognathus puncH/tr, Carman, from Laguns del Muerto, Coahuila Is not evidently different.

: " :;. Head I; deptb 1; the form stouter than In // epiacopa.

ffffboguaikut iiiii-, Coii, from Monterey, v n Leon, Is also nol approciablj different.

i I htripe lain i or obsolete; depth •>( bod] equal to length of head, 5'
, in total with •

in Lead; pectoi trals,

AIM! irgentom, nuncttfer, civilu) may belong to s distinct Npecii

dlled to U r rop«, but stouter, with smaller eye, and the lateral band faint or obsolete,

the "tldeasllvi rj > II painted with quicksilver."
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347. HYBOGNATHUS MELANOPS (Girard).

Head 4 to 4± ; depth 3i to 3|. D. 8 ; A. 7 ; scales 7-36 to 38-4
; teeth 4-4.

Body deeper than in related species ; snout rounded ; eye medium. Black-
ish above, sides smoky, with black dots ; a black spot at base of caudal.

Length 2\ inches. Streams of Coahuila, Chihuahua, and Nuevo Leon.
Two specimens collected by Mr. Woolman in Chihuahua River agree with
//. cpiscopa in all respects except that the depth is 3f and the scales 42 or

43. It is doubtful whether the two species are really distinct. (//t/lac,

black ; wi//, eye.)

Dionda melanops, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 178, Buena Vista, Coahuila.
(Type, No. 41. Coll. Couch.)

Dionda coueJii,Girard, Proc. Ac. Nat. Sci. Phila., 1856, 178, Guajuco, Monterey, and Cadereita,
New Leon. (Type, No. 103, (20227). Coll. Miillhausen.)

Hybognathus melanops, Jordan, Bull. U. S. Geol. Surv., iv, No. 2, 402, 1878.

348. HYBOGNATHUS PLUMBEA* (Girard).

Head 4£; depth 4£. D. 8; A. 7 ; lateral line 53 to 58. Body rather slen-

der. Head moderate, rounded in front. Lower jaw included. Dorsal

inserted before ventrals. Color uniform, sometimes a black spot at the

base of the caudal. Tributaries of Arkansas River in Indian Territory.

(Girard.) (plumbeus, lead-colored.)

Dionda plumbea, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 178, Canadian River. (Coll.

Mollhausen*

Dionda spaclicea, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 178, Fort Smith, Arkansas. (Coll.

Mbllhausen.)

Dionda grisea, Girard, Pacific B. B. Surv., x, 230, pi. lii, figs. 6-10, 1858, 20 miles west of

Choctaw Agency. (Coll. Miillhausen.)

Zophendum plumbeum, Jordan & Gilbert, Synopsis, 155, 18S3.

108. PIMEPHALES, Rafinesque.

(Fat-heads.)

Pimephales, Bafinesqxtk, Ichth. Oh., 52, 1S20, (promelas).

Hyborhynchus, Agassiz, Amer. Journ. Sci. Arts, 1855, 22, (notafm).

Coliscus, Cope, Hayden's Bept. Geol. Surv. of Wyoming, 1872,437, (parietalis= young of promelas).

Body rather robust, little compressed. Head short and rounded. Mouth
small, inferior ; upper jaw protractile; no barbel. Teeth 4-4, with oblique

grinding surface, usually but one of the teeth hooked. Dorsal over ven-

trals, its first (rudimentary) ray separated from the rest by membrane,

not adnate to it, as usual in minnows ; this character is most distinct in

adult males, in which the skin of the first ray is thickened. Anal basis

short. Intestinal canal elongate. Peritoneum black. Pseudobranchia*

present. Scales rather small. - Lateral line complete or variously incom-

plete. Size small. Breeding males with much black pigment and with

large warts on the head. (7ri/ne/S/g, fat ; ne<paM/, head.)

a. Lateral line more or less incomplete
; body very short and stout. promelas, 349.

aa. Lateral liue complete ; body moderately elongate. notatus, 350.

*The nominal species here united as Hybognathus plumbea are all unknown to us. Girard

figures all of them as having small scales, some 53 to 58 iu the lateral line. In general appear-

ance these figures 6eem to agree, and* except for the scales, they seem to be close to the other

species called Dionda. It is possible that their relations are with Algamea rather than Dionda.

It may also be that the scales are erroneously figured by Girard.
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319. PIMEPHALES PROMELAS, Rafinesque.

(Fat-head; Black-head Minnow.)

Head 4; depth 4; D. I, 7; A. 7; scales 7-43 to 47-6; teeth 4-4. Body
very short and deep. Head short, everywhere convex, almost gobular
in adult males. Mouth small, inferior, horizontal. Scales deep, closely

imbricated. Lateral line extremely variable, sometimes nearly complete
{conferius), sometimes almost wanting, (typical promelas). Olivaceous, the

dorsal with a large black bar across it, nearly half way up, most distinct

anteriorly, appearing as a simple dusky shade in the young. Male
fish dusky, the head jet-black, with several large tubercles on the snout
in spring ; a dusky shade along sides of caudal peduncle. Length 2\ inches.

Lake Champlain to Kentucky, Dakota, and the Rio Grande ; abundant in

sluggish brooks, especially in the Missouri Basin. Varies greatly with
age, sex, and season, (7rpo, before; /urJac, black.)

Pimephales promelas, Rafinesque, Ichth. Oh., 53, 1820, pond near Lexington, Kentucky;
(Coll. Wm. M. Clifford); Gunther, Cat., vn, 181, 1868 ; Jordan ft Gilbert, Synopsis, 158,

1883.

Pimephales faadahu, Giraud, Proc. Ac. Nat. Sci. Phila., 1856, 180, Yellowstone River. (Coll.

Hayden.)
Plargyrus melanocephalw, Abbott, Proc. Ac. Nat. Sci. Phila., 1860, 325, Lake Whittlesey, Min-

nesota. (Type, No. 3374. Coll. Abbott.)

Pimephales „>ih.-i,* Cope, Proc. Ac. Nat. Sci. Phila., 1864, 282, Grosse Isle, Detroit River,

Michigan. (Coll. Miles.) GrxTiiF.R, Cat., vn, 181, 1868.

Ptmephnhs agaagizii, Cope, <Vpr. Penn., 394, 1S66, Miami River, tributary near Rich-
mond, Indiana.

Coliscn* parielatU, Cope, Hayden'a Report for 1870, Geolog. Surv. of Wyoming, 437, 1871, Saint

Joseph, Missouri. (Coll. Hayden.) Jordan & Gilbert, Synopsis, 158, 1883.

Represented in Arkansas and Indian Territory by the closely related

349a. PIMEPHALES PROMELAS MACULOSl'S (Girard).

Differs only in having the lateral line better developed; the pores want-

ing on less than half the scales. Coloration, so far as known, as in /'.

promelas. Arkansas River, locally abundant, probably in other streams

from Kansas to Texas, (maculosus, spotted.)

Phnephala macuhmu, Gi&abd, Proc. Ac. Nat. Sci. Phila., 1866, 180, Sluices of Arkansas River,

Fort Makee, Arkansas; (Typo, No. 153, (2729). Coll. Beckwith.) Girard, Pac. B. It.

Burr., s, 234, I

Hyborkynckui mgdius, Cope, Zobl. Wheeler Surv., v, 671, lS7f>, (1876), Arkansas River, Pueblo,

Colorado. (Type, Nos. 15793 and 15784. Cull. Aiken.)

HyborhynctttMconfert.ua, Jobdae & Gilbebt, in part, Synopsis, 159, L883.

Represented in the \lu> Grande basin by

849b. PIMEPHALES PROMELAS OONFEBTUS (Girard).

Similar to the variety maculosue, bnl more chubby, and the male appar-

ently differently colored. An adull male from theChihnahna River, col-

lected bj Mr. Woolman, is black, with two broad white cross bands, the

one aoroaa the ^ill opening, including edge of opercle and shoulder

girdle; the other under iVont of dorsal. Another band, less distinot,

'.
| may be a tangible rariety; th< 10, with only 3 eeriei

!.• twi 'ii the lateral line and the rentrala, whifi oanall] 6 i«> 7 In /'
|
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across base of caudal; pectoral fins white, except the black outer edge,

which is followed by a narrow, sharply-defined streak of bright silvery;

other fins white, the middle portions black ; head all black. Lateral line

complete, (confertus, compact.)

Hyborhynchus confertus, (Iikarh, Proc. Ac Nat. Sci. Phila., 185C, 179, (9), Hurrah Creek, a

tributary of Pecos River, Texas. (Coll. Mbllhausen.) Jordan & Gilbert, in part,

Synopsis, 159, 1883.

:{.->(). PIMEPEALES XOTATIIS* (Rafinesque).

(Blunt-Noskd Minnow.
)

Head 4i ; depth 5; D. I, 8 ; A. 7 ; scales 6-45-4
; teeth 4-4. Body rather

elongate, not elevated, moderately compressed. Head moderate; the muz-

zle blunt and convex ; top of the head depressed. Cheeks vertical. Mouth
small, inferior, horizontal. Fins small; the dorsal moderate, the first ray

distinct and spine-like in the male, slender in the female; anal small,

caudal fin short. Scales moderate, deep, closely imbricated ; scales in

front of dorsal small and crowded, in 23 rows. Eye moderate. Color oli-

vaceous, little silvery ; sides bluish ; a black spot on the dorsal fin in front,

near the base, less distinct than in CJiola viyilax ; a dusky shade at base

of caudal ; fins often reddish ; males in spring with the black on the dorsal

more extended and the head wholly black ; snout with about 14 dispro-

portionately large tubercles. Length 4 inches. Quebec to Delaware,

Kentucky, Alabama, Arkansas, and northward to the Dakotas
;
generally

very abundant in small streams west of the Alleghanies. (notatus, noted

or spotted.)

MinnUus iiotatus, Rafinesque, Ichth. Oh., 47, 1820, Ohio River.

Catostomus melanotus, Rafinesque, Ichth. Oh., 58, 1820, Ohio River.

Hyborhynchus perspicuus, Girard, Proc. Ac. Nat. Sci. Phila., 185G, 185, Arkansas River, Fort

Smith. (Type, No. 144. Coll. Shumard.)

Hyborhynchus tenellus, Girard, /. <•., 179, Choctaw Agency. (Coll. Mollhausen.)

Hyborhynchus puniceus, Girard, /. c, 179, Antelope Creek, Canadian River. (Coll.

Kennerly.)

Hybopsis heematurus, Cope, Cypr. Penn., 382, 1866, St. Joseph River, Michigan ; Michigan

City, Indiana.

Hyborhynchus mperciliosus, Cope, Journ. Ac. Nat. Sci. Phila., 18G8, 234 ; Kanawha River. (Breed-

ing males With the lips thickened). (Type, No. 205152. Coll. Cope.) Jordan & Gilbert,

Synopsis, 160, 1883.

Hyborhynchus notatus, GCntiier, Cat,, vn, 182, 1868; Jordan & Gilbert, Synopsis, 159, 1883.

Hybognathus perspicuus, GCnther, Cat., vn, 185, 18G8.

Leuciscus hsemalurus, Gt'vniKii, Cat., vn, 259, 1868.

Cliola hamatura, Jordan & Gilbert, Synopsis, 166, 1883.

109. MYLOPHARODON, Ayres.

Mylopharodon, Ayres, Proc. Cal. Ac. Nat. Sci., 1855, 33, (robusius).

Body elongate; head large, pike-like, the upper jaw not protractile;

no barbel. Teeth 2,4-5,2; 2 or 3 of the teeth in the main row molar,

* The following nominal species is probably the young of Pimephales notatus: Hybopsis htema-

foirus, Cope. Head 4 ; depth 4f;
eye 3%. D. 8; A. 7'; scales 7-44-4; teeth 4-4, littlehooked. Head

moderate, the muzzle little obtuse. Mouth moderate, terminal, oblique, the maxillary reaching

orbit; temporal region rounded. Scales rather small, 21 rows in front of dorsal. Lateral line

slightly decurved. Plumbeous above ; head blackish ; a faint dusky lateral hand, ending ina

dusky spot at root of caudal ftn ; caudal fin dull red; fins otherwise plain. Length 3 inches.

Streams about the head of Lake Michigan. Said to be abundant. (Cope.) (oU/ua, blood ; ovpd.tail.)
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truncate or bluntly rounded at the apex, much enlarged. Mouth terminal,

rather large, with thickened lips. Scales rather small ; lateral line con-

tinuous. Dorsal fin inserted behind the ventrals. Anal basis short. Size

very large. Pacific slope. This genus resembles Mylocheilus, from which
it differs in the nonprotractility of the upper jaw. "Both represent a
comparatively primitive type of Cyprinidce, allied to Asiatic forms. (Short-

ened from Mylopharyngodon—u'rXoc, grinder ; odpvy^, pharynx; bdovc, tooth.)

351. MYLOPHARODOX (ONOCEPHAUS (Baird & Gilard).

Head3i; depth 4|; eye 7. D.8; A. 8; ecales 17-74-7. Body elongate,

subfusiform, compressed. Head broad and depressed, the snout tapering.

Mouth horizontal, the jaws about equal, the maxillary extending to eye.

Eye small, 2£ in snout
;
preorbital elongate. Interorbital space as long as

maxillary, 3 in head. Scales rather small, loosely imbricated. Dorsal fin

a little behind ventrals. Caudal fin 1^ in head, the lower lobe very long,

longer than upper; caudal peduncle very long, 4| in length. Color dark,

paler below, no red. Length 2 to 3 feet. Sacramento and San Joaquin
rivers; not very common ; next to the species of PtychochcUus, the largest

of our Cyprinidce. (kuvoc, cone; Keoa?J/, head.)

GUa omoeephala, Baird A (Jirard, Proc. Ac. Nat. Sci. Phila., 1854, 1.34, San Joaquin River.

(Coll. Heermann.)

Mylopharo&tm rebuttal, Atbbs, Proc. Cal. Ac. Nat. Sci., 1855, 33, San Francisco. (Coll. Ayres.)

Mylopharodon conocephalua and robuthta, Girard, Par. P. R. Surv., x, 'ili;, lsf>8.

Mijhtpharodon conocej)hahn, G0NTHEK, Cat., vn, 262 ; Jordan & Gilbert, Synopsis, 225,

1

no. MYLOCHEILUS, Agassiz.

MylocheGw, Aqabsiz, Amer. Journ. Sci. Arts., 1855, 229, (lateralu).

Body elongate, not elevated, little compressed. Head rather short,

conic, somewhat pointed. Mouth rather small, little oblique, the lower

jaw included; maxillary with a small barbel at its end ; upper jaw pro-

tractile. Scales moderate, not closely imbricated. Lateral line decurved.

Dorsal fin beginning nearly opposite ventrals. Caudal fin with the rudi-

mentary rays little developed. Anal basis short. Intestinal canal about

as long as body. Teeth 2,5-5,2, or 2,5-4,2, those in the main row hooked
in the young; 2 or 3 of these becoming molar with age, much enlarged,

blunt and truncate above. (A third deciduous row sometimes present,

according to Girard, in this genus and in Mylopharodon] we have seen

nothing of the kind.) Size large. Pacific Slope. (ft6Xosf
grinder

;
|.-/

Up.)

862. KYLOCHEILUS CAUBINUS (BIchaniaon).

(i lOLUlIBl \ < 'inn.)

Ilc;i<l I : depth 'U ; eye 5; snout .'!'.. D.8j A..8; BOales 1 2-77-7 : teetli

l,oi 2,5 5, 2orl. [nterorbital space broad, convex. Month horizontal

or nearly s<>. the maxillary not reaching the front <>f the eye; suborbital

bones wide; preorbital elongate. Teeth hooked in the young, some of

them becoming stnmp Like vrith nuc Color dark above; Bides sib ry, i

dark lateral band; i>« i<.u this a pale stripe, under which is ;i dark strip*,

winch extendi about t<» the vent j fins plain
; bellj and pale >mi|><- red in
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spring males. Length 12 inches. Streams of Oregon and Washington,
from Frazer River, southward, ascendiug Clark's Fork of the Columbia
as far as Flathead Lake, (Evermann), and Snake River to Shoshone Falls.

(Gilbert & Evermann); often entering the sea; abundant northward;
frequents the spawning beds of the salmon where it devours their eggs.

Specimens from Nanaimo seut us by Mr. Ashdown H. Green, who says
that this is the only CypHnoid found in Vancouver Island, (caurus, the
northwest wind, hence caurinus, north western.)

Cyprinus {Leuciscus) caurinus, Richardson, Fauna Boreali Amer., in, 304, 1830, Columbia River
at Fort Vancouver.

Mylocfo Uus fi-aterculus* Girard, Proc. Ac. Nat. Sci. Phila., 1850, 15S, said to l.<> from Monterey,
California, probably erroneously. (Type, No. 211 (2768). Coll. Trowbridge.)

Mylocheilus lateralis, Agassiz & Pickering, Amer. Journ. Sci. Arts, 1855, 299, Columbia River at

Fort Vancouver. (Type, No. 212. Coll. Suckley.)

Leucosomus caurinus, GCnther, Cat., vn, 270,1868.

Mylocheilus caurinus, Jordan & Gilbert, Synopsis, 224, 1883 ;
Evermann, Bull. 1'. S. Fish Comra.,

xi, 1891, 43, pi. 19, fig. 2.

in. STYPODON, Garman.

Slypodon, Garman, Bull. Mus. Comp. Zool., vm, 90,1881, (signifer).

Body oblong, compressed, covered with large, deciduous scales. Lateral
line complete, decurved. Dorsal and anal fins short. Mouth small,

anterior; premaxillaries protractile; fold of lower lip not crossing the
symphysis ; lower jaw trenchant, without horny covering ; no barbels.

Gill rakers short. Pharyngeals strong. Teeth 3-3, of the Mylocheilus

type, more or less cylindrical, with rounded grinding surfaces
;
posterior,

more slender and subconical. (otwoc, stump ; 66uig, tooth.)

353. STYPODON SIGMFER, Garmau.

Head 3;}; depth 3|. D. 8 ; A. 8. Scales 6-35-2. " Teeth 3-3, stout, stump-
like, with convex summits." Dorsal and ventral outlines similar; eye large,

longer than snout. Mouth oblique, the maxillary not reaching front of

eye; lower jaw the longer. Pectorals not reaching ventrals, the latter to

anal. Brown; silvery below; a broad, brown lateral band, bordered
above by a narrow silvery line. Lago de Parras, an isolated lagoon in

Coahuila, Mexico. (Garman.) A singular fish o r uncertain relations,

known only from the original type, (signum, sign
;
fero, I bear.)

Stypodon signifer, Garman, Bull. Mus. Comp. Zool., vm, 90, 1881, Lago de Parras, Coahuila,
Mexico ; Jordan & <;ili;ert, Synopsis, 221.1883.

ii2. SEMOTILUS, Rafiuesque.

(Fall-fishes.)

SemotUus, Raftnf.sqt-e, Ichth. Oh., 49, 1820, (dorsalis=alromaeulatus).

Leucosomus, Heckel, Russeggers Eteisen, i, 1843, 1012, (

tt chrysoleucus
,i ==corporaUs).

CheUonemus, Baird, in Storer's Hist. Fishes Mass., 285, 1855, [pulchellus= corporahs).

Body robust; head large: mouth terminal, wide, the upper jaw pro-

tractile ; a small barbel on the maxillary just above its extremity, not at

its tip as in most other American minnows. (In young examples the bar-

bel cannot always be found.) Intestinal canal short; teeth 2, 5—4, 2,

*Mylocheilusfraterculus, Girard, According to Girard's description and figure thisspeciesis

Blenderer than Mylocheilus caurinus, with shorter head and smaller scales. Head 4' in length;
Bcales in lateral line about 85. I). 8 ; A. 9. Monterey, California, (Girard). No recent collector

has found any Mylocheilus in California and this locality needs confirmation, (fraterculus, a little

brother.)
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hooked, without grinding surface. Scales moderate. Lateral line con-
tinuous. Dorsal more or less posterior to ventrals. Anal basis short.

Vertebra? 22-f20 = 42. Species of large size, the largest of the chubs found
in Eastern America, differing from Leucisciis in the presence of a maxillary
barbel, (of/fia, banner, i. e., dorsal fin ; the second part of the word was
elsewhere used by Rafinescjue to mean "spotted.")

Leucosomi'S : (AevKo?, white
;

o-ui/ua, body):

a. Origin of dorsal midway between nostril and base of caudal, between 13th and 14th ver-

tebra' ;
scales not much crowded anteriorly.

b. Dorsal without black spot ; scales large, silvery, about 45 in lateral line.

corpokalis, :;.">4.

Semotius :

ua. Origin of dorsal midway between middle of orbit and base of caudal, between 15th and
16th vertebrae. Scales crowded anteriorly.

c. Dorsal with a black spot at base of its anterior rays ; scales smaller, little silvery, 45

to 05 in lateral line. A.TB0BLA.CTJLAT08, 355.

Subgenus LEUCOSOMUS, Heckel.

354. SEMOTILUS CORPOKALIS (Mitchill).

(Fall-fish ; Silver Chub ; "Wind-fish ; Corporal.)

Head 4; depth 4; eye 11. D. 8; A. 8; scales 8-45-4; teeth 2, 5-4,2.

Body oblong, robust, little compressed. Head large, convex, the snout
bluntly conic ; mouth large, terminal, somewhat oblique, the lower jaw
included; premaxillary below the level, of the eye, the maxillary barely
reaching front of orbit. Eye moderate, rather high up and anterior.

Barbelshorterthan pupil, not evident in young specimens. Scales large,

22 in front of dorsal, not much crowded anteriorly. Dorsal fin slightly

behind middle ofbody, just behind ventrals, insertedbehind 13th vertebra.
Fins moderate. Coloration brilliant ; steel-blue above ; sides and belly sil-

very; males in spring with the belly and lower fins rosy or crimson : no spots

on the fins. Length 18 inches. Abundant from the St. Lawrence to the

James, east of the Alleghanies, in cleai , swift streams, rock pools, below
cataracts, and in clear lakes; not found west of tho Alleghanies. It is

much the largest of the eastern Cyprinidce, ranking with the western and
some European forms. "The chub is a soft fish and tastes like brown
paper, salted.- 7 (Thoreau.) (corporalis, pertaining to the body; Mitchill
calls the fish Corporal or Corporaalen.)

Oywimu corporalit* Mitchill, Amer. Monthly Mag., i, duly, 1817, 289, preliminary notice,

• Wallkill River; Mitchill, /. c, ii, February, 1818, 324, detailed description.

i bvllaris, Rafinssqi i. Amer. Monthly Mag., i, December, 1817, 120, Hudson River
and Wood Creek.

/ Btorbb, Fishes Mass., 90, 1839, Worcester County, Mass.
/ ptdchelhu, Storks, Fishes Mass., 90, 1839, Walpolc, Mass.

tunUidtu, I >i. K iy, N. ,

i . Fauna : Fishes, 209, 1842, Lake Champlain.
/ lenu, DkKay, N. Y. Fauna : Fishes, 211, 1842, N. Y. Harbor.
/

,
I .mi a \ \ m:n' 1

1 n m -, w ii, :;18, lsl I, Carolina.
I , Synopsis, 112, 1846, Massachusetts.
/ rmu cataractturf Bajbd Id Iconog, Encycl., n, '_:i<'>, and in Cops, Proc. ae. Nat B< i, Phila.,

1
- I. I .

', Susquehanna River.

* As t'i the priority of the names of Mitchill and Baflnesqne, see note < rnutut,

I
i~ evidently Mitchill's Gyprim -. and the transfer of the nam

oorporalii totheni b) Abbott, Putnam, and Cope, has been an unfortunateand confusing

f Aocordin to Copo, the nominal species, cataractu$ and rhothi us, differ from the northern form,
pulcht Ihu (or corportUin), in the smaller scales, these having 17 In 1 1 1

.

* lateral lino, while pulchelttu

Miis difference has no! been verified by latei writers, \n I > •
» pis

under one head. QUnther i 18 in specimeus mostlj from Blaine and Cant
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Leucosomusrhotheus, Cope, Proc. Ac. Nat Sci. Phila., 1861,523, Brandywine Creek and Ran-

cocos Creek, tributaries of the Delaware River.

Squalius hyalope, Cope, Proc. Ac. Nat. Sci. Phila., 1864,280, Conestoga River, Pa.; young.

Cheilonemus pulchellus, Stobeb, Fishes Mass., 286, 18G7.

Leueosomus pulchellus, Gunther, Cat., vir, 2(')8, 1868.

SemotUus Indians, Jordan & Gilbebt, Synopsis, 222, I

Subgenus SEMOTILUS.

3.-).-). SEMOTILUS ATBOMACULATUS (Mitchill).

(HORNED-DACE ; CbEEK-CHTJB.)

Head3f; depth 4; eye about 5. D. 7; A. 8: scales 9-55-6, those in

lateral lino varying from 50 to 60 or even more, the number greatest in

northern examples ; teeth 2, 5-4, 2. Body stout, the dorsal outline arched

in front of the dorsal, the body tapering backwards from a point consider-

ably in advance of the dorsal, so that the base of that fin is oblique.

Head large and heavy, broad and rounded above; snout broad; mouth

broad, oblique, lower jaw slightly included, the upper lip just below

level of pupil ; maxillary barely reaching front of pupil ; maxillary bar-

bel small, not evident in specimens of less than 2 or 3 inches in length.

Eye rather small. Scales small, considerably crowded, and reduced

anteriorly; about 30 series in front of the dorsal fin. Lateral line consider-

ably decurved. Fins small ; the dorsal well behind ventrals, inserted

behind fifteenth vertebra, its last ray well in advance of base of anal.

Color dusky bluish above; sides with a vague, dusky band, black in the

young, disappearing in the adult ; belly creamy, rosy-tinted in males

in spring ; dorsal fin always with a conspicuous black spot at the base in

front, which is bordered with red in the male; a dark vertebral line;

scales everywhere edged with dark punctulations ; a dusky bar behind

opercle ; males with snout coarsely tuberculate in spring. Young with a

small black caudal spot. Length 10 inches. Maine (Freeport; Kendall

Smith) and western Massachusetts (Housatonic River, Jordan), to

southern Missouri, Wyoming, and Canada; everywhere abundant;

chiefly in small brooks, Avhere it is often the largest and most voracious

inhabitant, (ater, black ; macula, spot.)

Oyprinus atromaculatus, Mitchill, Amor. Monthly Mag., n, 1818, 324, Wallkill River.
Semotilusdorsalis, Kafinesque, Ichth. Oh., 49, 1820, Kentucky River.

SemotUus cephalus, Rafinesque, Ichth. Oh., 49, 1820, Ohio River.
SemotUus diplemius, Rafinesque, Ichth. Oh., 49, 1820, Ohio River.
Leuciscm iris, CuviEB A; A alenciennes, Hist. Nat. Poiss., xvn, 255, 1844, New York and Caro-

lina.

Leuci8cu8 8toreri, Ctjvieb & Valenciennes, xvii, 255, 1844, New York.
LeacUcu8pulchelloid.es, Ayres, Proc. Bost. Soc. Nat. Hist., 1849, 157, Connecticut.
Leucosomus pallidus, GlBABD, Proc. Ac. Nat. Sci. Phila., 1850, 190, (lateral Hue 52), Antelope

Creek, Arkansas. (Coll. Kennerly.)

LeucO80mu8 incrassatus, GlBABD, /. c, 185G, 190, (lateral line 64), Choctaw Agency. (Coll.

Btollhausen.)

SemotUus macrocephdlus, Girari>, /. c, 1850, 204, Fort Pierre, Nebraska. (Coll. Evans.)

SemotUus specioms, GlBABD, /. <., 1856, 204, Sweetwater River, Nebraska. (Coll. Bowman.)
SemotUus hammondi, Abbott, Proc. Ac Nat. Sci. Phila., 1860, 474, Kansas. (Coll. Hammond.)
Semotilua corporqlis, Jobdan & Gilbert, Synopsis, 221, 1883; Cope, Gyp. Pe-nn., 303, 1866 ; not

Oyprinus corporalis, M [TCHILL.

Leucosomus corporalis, GUNTHEB, Cat., vil, 209, 1868.

Semotilits atromaculatus, Bicknell & Pressear, Proc. Ac. Nat. Sci. Phila., 1885, 16.

-
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Represented south of Virginia and Tennessee by

355 a. SEMOTILUS ATROMACULATTS THOREAl'IAM S (Jordan).

Head 4; depth 4. D. 8; A. 7; scales 9-46*-5 ; teeth 2, 5-4, 2. Rather

stouter, with larger scales, less crowded forwards, 45 to 48 in lateral line;

the head short and thick, almost round. Barbel well developed. Color-

ation of S. atromaculatus, the black dorsal spot distinct. Length 7 inches.

Streams ofGeorgia and Alabama ; the extremes quite unlike atromaculaius
;

intermediate specimens with scales 48 to 50 occurring in Cape Fear River

and elsewhere. (Named for Henry David Thoreau, t naturalist and poet.)

Seiuotilus thoreauianus, Jordan, Bull. U. S. Xat. Mus., x, 63, 1877, Flint River, Georgia.
(Type, No. 9296. Coll. Hugh M. Neisler.)

113. POGONICHTHYS, Girard.

Pogonichthys, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 130, (infeqnilobus).

Symmetniras, Jordan, Bull. Hayden Geol. Surv. Terr., iv, 788, 1878, (argyreiosus— young).

Body elongate ; head small, conical ; mouth moderate, terminal, normal

;

maxillary with a well-developed barbel at its end
;
premaxillaries protrac-

tile. Teeth 2, 4-5, 2, or 2, 5-5, 2, hooked, with well-marked grinding sur-

face. Scales rather large ; lateral line continuous, decurved. Dorsal tin

beginning rather in advanceof ventrals ; anal basis short. Caudal lin with

its rudimentary rays numerous and greatly developed, supported by strong

apophyses of the caudal vertebra:*, the upper lobe of the fin considerably

longer than the lower, this character not evident in the young, appearing

by degrees. Intestinal canal short ; skeleton not peculiar, except in the

great development of the apophyses of last caudal vertebra'. Chubs of

large size, replacing on the Pacific Slope, the eastern Sanotilus. (irtiyuv,

beard; Ix^'i', fish.)

356. POUONHHTHYS MA( UOLKPIDOTUS (Ayres).

(Split-tail.)

Head 4J-J depth 3|; eye large, 4£ in head. D. 9; A. 8; scales 10-66-6;

vertebra* 26-f 15; teeth 2, 5-5, 2, rarely 2, 6-5, 2. Body elongate, somewhat
compressed, back a little elevated. Head short, slender. Mouth mod-
erate, nearly horizontal, maxillary reaching orbit; lower jaw included;

preorbital longer than deep. Interorbital space convex. Dorsal lin mid-

way of body, rather in front of ventrals. Scales rather largo, moder-
ate ly imbricated. Lateral line decurved. Fins rather large; upper lobe

of caudal ball" longer than head in adult, the lobes subequal in young.
Coloration uniform; sides bright silvery, especially in young: no red.

Length 12 inches. Lowland streams of central California; very oommon
in the Sacramento and San Joaquin. Singularly distinguished from our

-!• to 48 in the types from flint Elver ; 61 in specimen from An
one 1

1
"in Bhv 1 \\ arrior Eth ei

.

I
" 'i '!" in -1 to saj a good word for the stud] "f <'\ prinidaa." " I am the wiser in reaped to

all knowledge and tin- better qualified for all fortunes for knowing that there isa minnow in th«<

brook. Hethinlu I bays Deed even "i bis sympathy an. I to be ins fellow iu a dogi I would
knMW aren the number ot their Bnrayi and ii-^ manj -airs , pose the lateral line."
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other Cyjprinidce by the great development of the upper lobe of the caudal

and its rudimentary rays. (fiaicpofanidoTde, large-scaled.)

Leuciscus macrolepidotus, \\ i;i>. Placer Times and Transcript, 1854, May 30, San Francisco.

Pogonichthys insequilobus, Baird & Girard, Proc. Ac. Nat. Sri. Phila., 1854, 136, (Augu6t), San

Joaquin River, California ; and GlRARD, Par. R. R. Sun., x, 245, 1858.

Pogonichthys argyreiosus, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 153, Presidio, California.

Leucosomus argyreiosus, Gunther, Gat., vn, 267, 186S.

Leucosomus auequUobus, Gf ntiikk. Cat., vn, 271, 1868.

Pogonichthys macrolepidotm, Jordan, Proc. U. S. Nat. Mus., 1SS0, 326; Jordan & Gilbert,

Synopsis, 223, 1883.

Symmetrurus argyreiosus, Jordan & Gilbert, Synopsis, 222, 1883; young specimens, 4 inches lung.

114. PTYCHOCHEILUS, Agassiz.

Ptychocheilus, Agassiz, Amer. Journ. Sci. Arts, 1855, 221), (gracilis).

Body elongate, little elevated, the caudal peduncle not [contracted.

Head long, slender, pike-like; mouth nearly horizontal, widely cleft, the

maxillary extending to below the eye, the upper lip rather below the

level of the eye ; lower jaw included, both anteriorly and laterally; no

barbel; lips thick. Scales small, little imbricated, mostly longer than

deep. Lateral line decurved. Gill rakers very short. Dorsal fin well

back, somewhat behind ventrals. Anal basis short. Caudal fin strong,

its rudimentary rays not greatly developed. Intestinal canal short.

Teeth 2, 5-4, 2; the straight limb of the pharyngeal bone extremely long

and slender, its teeth wide apart, subcorneal, scarcely compressed, and

but slightly curved at tip, the hook being turned in the direction of tbe

angle of the bone ; no trace of grinding surface. Fishes of very large

size, reaching a length of more than 4 feet, the largest of the Leuciscine

Cyprinidce. With a general resemblance to Leuciscus and Gila, this genus

differs strongly in the form of the pharyngeal bones and teeth. In this

genus, as in Gila, the vertebra; are more numerous than usual in Leuciscus,

45 or 46 instead of 42 to 45. (~"'5, fold; xeihog, lip; the skin of the

mouth behind the jaws being folded.)

«. Scales of the lateral line 73 to 86, those before dorsal about 55. oregonensis, 357.

««. Scales in the lateral line about 90.

b. Head 4 in length; cleft of mouth 3% in head. haufordi, 358.

bb. Head 3% in length; cleft of mouth 35 in head. LUCIUS, 359.

357. PTYCHOCHEILl S OBEGONENSIS (Richardson).

(Squaw-fish ; Ghappaul; Sacramento Pike.)

Head 31; depth 4| to 5; eye small, 1\ in head, 21 in snout; snout 3. D.10;

A. 8; scales D-73 to 86-7, 42 to 60 before the dorsal; teeth 2, 4-5, 2. Body

comparatively robust, with stout caudal peduncle. Mouth large, the maxil-

lary reaching front of pupil. Eye small, in young specimens proportion-

ately much larger. Lateral line strongly decurved, much nearer belly

than back. Coloration muddy greenish, with a few silvery scales; belly

silvery ; the fins, in spring, with red or orange; scales dusted with dark

dots; young with black caudal spot. Length 2 to 1 feet. Rivers Iron;

Vancouver Island south to the San Joaquin ; abundant in Columbia
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River, Fraser River, etc. ; ascending the Columbia and tributaries as far

as Missoula, Montana, and the Great Shoshone Falls in the Snake, (Ever-

mann), also everywhere in the Sacramento, San Joaquin, Salinas, and
other lowland rivers of California. Common ; used as food.

Cyprinus (Leuciscm) oregonensis, Richardson, Fauna Bor.-Amer., in, 305, 1836, Columbia River.

Gila grandis, Ayres, Proc. Ac. Nat. Sci. Cal., 1854, 18, San Francisco.

PtychocheiUumajor, Agassiz, Amer. Journ. Sci. Arts, 1855, 229, San Francisco.

Ptychocheilus gracilis, Agassiz, Amer. Journ. Sci. Arts, 1S55, 229, Willamette Falls.

Ptychocheilus oregonensis, Girard, Pac. R. R. Surv., 298, 1858 ; Jordan & Gilbert, Synopsis, 23G,

1883 ; Evermann, Bull. U S. Fish Comm., xi, 1891, 43, pi. 19, fig. 3.

Ptychocheilus rapax, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 209, Monterey, California. (Coll.

Trowbridge.) Large specimens with deep body (depth 4%) and scales before dorsal crowded,

49 in number Girard, Pac. R. R. Surv., x, 300, 1858; Jordan & Gilbert, Synopsis, 226,

1883.

Leuciscus oregonensis, Gunther, Cat., vn, 239, 1868.

Ptychocheilus grandis, Gtrard, Pac. R. R. Surv., x, 300, 1858.

Leuciscus grandi*, Ginther, Cat., vn, 239, 1868; in part; perhaps mixed with P. harfordi.

358. PTYCHOCHEILUS HARFORDI, Jordan- & Gilbert.

Head 4 ; depth 5f. D. 8; A. 7; scales 17-90 to 95-9; teeth 2, 5-4, 2. Form
of P. oregonensis, but more slender, the lateral line similarly much decurved,

but scales smaller. Caudal less deeply forked
;
pectoral longer, reaching §

distance to ventrals. Maxillary 2f in head, reaching just past front of

eye. Length 18 inches or more. Lower Sacramento River, with P. ore-

gonensis, but much less common in the markets; possibly only the extreme
variation of that species. (Named for W. G. W. Harford, curator of the

museum of the California Academy of Sciences, now of the University of

California.)

Ftychockilua harfordi, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 72, Sacramento River.

(Type, No. 27246. Coll. Jordan & Gilbert.) Jordan & Gilbert, Synopsis, 226, 1883.

359. PTYCHOCHEILUS LUCIUS, Girard.

("White Salmon" of the Colorado.)

Head 3^; depth 5^; eye small, 2\ in snout, 7 in head. D.9; A. 9; lateral

line 83 to 87; teeth 2, 4-5, 2. Vertebra) 45 or 46. Body slender, elongate,

with long, slender, depressed head; the form and general appearance

being that of J\ oregonensis. Maxillary reaching past anterior margin of

the eye, 2$ in head. Lateral line very strongly decurved. Fins moderate.

Scales very small. Coloration plain, darker above, the young always
with a black caudal spot and with a faint pale lateral band below a

darker one.' Length 5 feet. Colorado basin, very abundant in the river

Channels as far north as the base of the Rocky Mountains in Colorado.

(Unoompabgre Biverat Delta.) The largest of the American Cyprinida,

reaching a weight of xo pounds, and having considerable value as a food-

fish. Known locally as "Salmon." (lucins, pike.)

r hoekeihulw to, Gibabd, Proc. ie. Nat. Sci. Phil., 1856, 209, Rio Colorado. (Coll. a Bohott)

Bound, surv., Ichth., 66, 1869 j Jo&daii a Qxlbibt, Sjrnopfia, 221

i n. a. i<;
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115. GILA/ Baird & Girarrt.

Gila, Baird .c Gibabd, Proc. Ac. Nat. Sci. Phila., 1853, 368, (robitsta).

Body elongate, little compressed, the back arched, especially in the

adult ; the caudal peduncle typically extremely long, slender, contracted,

much narrower than the base of the caudal fin, which is widely forked,

with its basal fulcra very much developed. Head in typical species

broad, depressed, its profile concave. Mouth large, horizontal, and over-

lapped by the broad snout. Dorsal fin behind the middle of the body,

slightly behind ventrals. Anal basis short. Intestinal canal short.

Scales very small, little imbricated, sometimes scarcely imbricate at all,

longer than deep, especially posteriorly. No barbel. Pseudobranchiae

present. Teeth 2, 5-4, 2, close set, compressed and hooked, without

grinding surface. Vertebrae 42 to 46. Peritoneum dusky. Species of

large size, the typical form remarkably unlike the usual Cyprinoid type,

but varying through a series of intermediate forms directly into Leuciscus,

so that the genus has no very satisfactory technical character. (Gila, the

name of the river where the typical species was first obtained.)

<(. Belly more or less fully scaled.

b. Caudal peduncle very slender, its least depth \-/A in maxillary ; scales of back and belly

much reduced. elegans, 3G0.

bb. Caudal peduncle not very slender, its least depth 1% in maxillary ; scales of back and

belljT moderately reduced. kobusta, 361.

aa. Belly naked ; caudal peduncle slender ; anterior profile scarcely concave.

beminuda, 362.

360. GILA ELEGAyS, Baird & Girard.

(B<>ny-tail; "Gila Troi't.")

Head 5 ; depth 5 ; eye 5. D. 9 ; A. 10 ; scales 23-85-10
; teeth 2, 4-5, 2.

The extreme species of this type. Body elongate, somewhat compressed,

the region before the dorsal elevated, forming a sort of hump, the dorsal

fin inserted on the downward slope of the back, so that its base is quite

oblique. Caudal peduncle extremely long and slender, as broad as deep,

and nearly terete, its length (from end of anal to middle of base of

caudal) 1\ times the length of the head, its least depth If in maxillary;

its extremity dilated and compressed. Head short, broad, the snout

depressed and broadly rouuded ; the anterior part of the head from

behind the eyes broad and depressed ; the posterior part high so that the

profile forms a concave arc. All these traits of form more marked in old

examples
;
young specimens (emorii) having the anterior profile scarcely

concave. Month rather larger than in G. robusta, nearly horizontal, the

upper lip on the level of the lower part of orbit, the maxillary extend-

ing to the front of orbit, the lower jaw on all sides included ; skin

*"The food of Gila elegavA consists almost entirely of Gasteropods and caddis worms, which

they crush with their powerful pharyngeal. The youug differ greatly from the old, the cra-

nium probably not becoming depressed until the second year. Tbey are very tenacious of life.

They have revived after being several hours out of the water and having become perfectly dry

and stiff. They take the hook freely." (W. L. Carpenter, in Kirscb, Proc. U. S. Nat. Mus.,

1888, 558.)
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of the lower jaw hard. Eye small, anterior, placed low. Isthmus nar-

row. Gill rakers rather weak. Fins all long and falcate, larger than in

G. robusta. Pectorals reaching ventrals ; caudal fin deeply forked, its

lobes long and pointed, the upper somewhat the longer; the rudimental

basal rays strong, about 12 in number on each side. Scales scarcely

imbricated at all, those on the caudal peduncle hardly touching each
other, on the sides of the body much longer than deep ; their texture

thin and membranaceous; scales on back aud belly much smaller than

on sides and smaller than in other species, those on middle line of back
obsolete or nearly so. Coloration bluish above, pale below. Length 12

inches. Colorado and Gila rivers, abundant in the channels, but not
ascending so far as G. robusta. (elegans, elegant.)

Gila cIcji'ds, BAIRD & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 3G9, Zuni, Colorado, and Gila
rivers. (Type, Nos. 935 and 20265. Coll. Maj. "Thomas.) Girabd, Pac. K. It. Surv., x,

286, 1858 ; Jordan & GILBERT, Synopsis, 227, 1883 ; Jordan, Bull. U. S. Fish Comm., i.\

1889, 27; Kirsch, Proc. TJ. S. Nat. Mus.,'1888, 558.

Gila emoryi, Baird & Girard, Proc. Ac Nat. Sci. Phil., 1853, 388, Gila River. (Typo, No. 247.

. Coll. John Le Conte.) Jordan & Gilbert, synopsis, 229, 1883.

Leucucut elegaru, G0OTHER, Cat., vn, 241, 1808.

Leuciscm emerH, Guntuer, Cat., vn, 242, 1868.

S61. GILA BOBUSTA, Baird A Girard.

(Round-tail.)

Head 4; depth 5; eye 5 to 8. D. 9 ; A. 9 ; scales 17-80-10 ; teeth 2, 5-4,

2. Body elongate, the back elevated and the head depressed as in Gila

elegans, but the caudal peduncle notably stouter, its least depth abont
one-third its length, 3f in length of head and 1£ in maxillary; young
with the head less depressed and the profile scarcely concave. Mouth
large, the upper lip on the level of lower part of orbit. Fins ratlin

lower than in G. elegans, the pectorals in the male reaching'ventrals, but
falling short in the female. Eye small, low, anterior. Lateralline much
decurved. Coloration plain

; males in life with lower fins and lower tside

ot head red, and a vertical red dash on cheeks. Length 16* inches. Trib-

utaries of the Kio Colorado and Rio Gila, very common up to tin- toot

of the mountains in Colorado (Uncompahgre"River at Delta); tin- flesh

full of small bones and nearly worthless as food, (robustus, stout.)

GQarobiuia, Baird A Girard, Pnx A< . Nat. Sci, Phlla., 1883, 868, Zuni River. (Ty|

276 and 277. Coll. Woodhouae.) Girard, Pac. l:. K. Burr., x, 286, 1868; Jordan a Gil-

i i rr, Byii Jordan, "Bull. U. 8. Fleb Comm., i\. 1889, n.

OUagrooQk, Baird 4 Girard, Proc. Ac. Nat. Bel. Phlla., l ^"-:*., :;<'.:», Zuni River. (Tyi

Coll. Capt. Sit Girard, Pi B k. Burr., \, 28T, 1868; Jordan a Gii

ly»
.

Giin grahami, Baird i Gib ird, Pro* , Ac. Nat. B i. Phila., 1863, 389, Rio San Pedro, tributary

to Rio Gila. (Type, No. 262. Coll. Clark.) Girard, U. B. d Hex. Bound. Bnrv., Ichth.,

81, !- a. Jordan & Gilbert, Synopsis, 228, 1888.

Phjri,,,, i„,i„. yoroc, Girard, Pros. Ac Nat. Boi, Phila., 1866,209, and Pan. B B Bun . x, 301,

,
locality unknown Tin- fcyj I "t« mined by Bl li a tm.- Qila. (OolL

BSfeld.)

I
•

.
i Oat., m, 241, 1868, Zttfii River; Bubetltnfc

pied in /
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Gila affinis, Akbott, Proo. Ac. Nat. Sci. Phila., I860, 474; typo erroneously ascribed to Kansas
River. (Type, No. 21088, Coll. Abbott.) Jordan & Gilbert, Syno] sis, 229, 1883.

Gila nacrea, Cove, Hayden's Geol. Snrv. Wyom. for 1870, 441, 1872; tributary of Green
River, Fort Bridger, Wyoming; young, perhaps, of G. degans; Jordan. & Gilbert, Syn-

opsis, 230, 1S83.

- usrobushis, Guntheb, Cat., VII, 241, 186S.

usgrahami, Guntheb, Cat., vn, 242, 1868.

362. GILA SEMINUDA, Cope & Yarrow.

Head 5 ; depth 5f ; eye 4. D. 10 ; A. 10 ; scales 21-98-12 ; teeth 2. 5-4. 2.

Body moderately deep, with slender and tapering caudal peduncle, the

least depth of which is about one-third its length. Back little elevated,

not arched in front of dorsal. Head small, transversely convex, its pro-

file continuous with that of the hack and not concave. Mouth rather

small, oblique, terminal, upper lip opposite the middle of orbit, the max-
illary not reaching line of orbit. Eye large, rather anterior, but not

very low. Fins moderate. Dorsal slightly behind ventrals. Brownish

above, lower fins pink. Length 6 inches. Rio Virgen, in Utah, (Cope).

Not seen by us. This species forms a transition to Leuciscus and other

normally formed Cyprinidce. (seminudus, half naked.)
GUa seminuda, Cope & Yarrow, Zobl. Wheeler's Expl. W. 100th Mer., v, 666, 1875, (1876),

Rio Virgen. (Type, No. 1G975. Coll. Y'arrow.) Jordan & Gilbert, Synopsis, 230, 1883.

n6. LEUCISCUS, Cuvier.

(Dace.)

Leuciscus, (Klein) Cuvier, Regne Animal, Ed. i, 194, 1817, (dobula, rutiZus, leuciscus, aHwrutts, and

phoxinus).

Phoxinus, Rafinesque, Ioh.Oh.,45, 1820. (No type stated
;
phoxinus understood.)

Dobula, Rafinesque, Ich.Oh.,45, 1820. (Xo type mentioned; dobula understood.)

L' uciscus, Rafinesque, I. c. 45. (So type mentioned ; leuciscus understood, i

Phoxinus, Agassiz, Mem. Soc. Sci. 2\at. Nenfchatel, 1835, 37, (phoxin

Leuciscus, Agassiz, Mem. Soc. Sci. Nat. Nenfchatel, 1835, 38, (leuciscus), (not .Leuciscus, IIeckel,

and of Guntheb, which is Butilus of Rafinesque, the type being rutUus).

Squalius, Bonaparte, Fauna Italica, 1S37, r
6, (tyberinus).

I us, Bonaparte, I.e., (argenteus=leucii

T> It stes, Bonaparte, I. c, (muliceJlus).

Gephalus, Bonaparte, Catol. Metod., 1846, 39, (cephabu; no diagnosis).

Microlepis, Bonaparte, /. c, (turskyi; no diagnosis).

Bichardsoniu8,* Girard, Proc. Ac. Nat. Sci. Phila., 1856,201, (balteatus).

Tigoma, Gibaed, Proc. Ac. Nat. Sci. Phila., 1856, 205, (puleheUa).

Cheonda, Giraed, /.<., 207, (cooperi).

Siboma, Girard, /. a, 208, (crassicauda).

Clinoslomus, Girard, I. c, 211, (elongatus).

Henttiremia, Cope, Proc. Ainer. Pliilos. Soc, 1870, 462, (vittala).

Protoporus, Cope, Hayden's Geol.Surv. Montana for 1871,473,1872, (dortminus).

IoOchthys, Jordan & Kvermann. new subgenus (phlegethontis).

Body oblong, compressed or robust, covered with moderate or small scales.

Lateral line decurved, complete, or variously imperfect. Mouth usually

large and terminal, the lips normal, without barbel. Teeth mostly 2, 5-4, 2
}

(in American species sometimes 1, 5-4, 2, or even by atrophy, 1, -1-4,1),

*The ventral carination, used in the Synopsis as the distinctive character of Bichardt

has no real existence except in specimens shrunken by alcohol; the narrow belly is rounded in

CTQS3 section, fully scaled over, aud without keel.
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usually 2, 5-5, 2 in the European type ; hooked, with rather narrow grind-

ing surface or none. Anal basis short or more or less elongate. Dorsal fin

posterior, usually behind ventrals. Intestinal canal short. Size generally

large, some species very small. A very large group, one of the largest

current genera in ichthyology, represented by numerous species in the

rivers of Europe, Asia, and North America. Most of our species have been

poorly defined. As the species are extremely variable in form, the number
of nominal ones has been very greatly multiplied. Much larger series of

each form are necessary before the species can be properly discriminated.

Individual irregularities in dentition are common in this genus.

The typical species of the genus, Leuciscus leuciscus, is the common Dace
or Yandoise of Europe, and differs greatly from any of the American
forms. The presence of various intermediate species, however, makes
it impossible for us to draw any satisfactory line between the Dace
(Leuciscus) on the one hand, and such extreme forms as the long-mouthed

minnows (Clinostomus) on the other.

In the subgenus Leuciscus the pharyngeal teeth are 2, 5-5, 2, rarely vary-

ing to 3,5-6, 2, and the scales are rather large (about 50 in lateral line),

closely imbricated and along the sides distinctly silvery. The anal fin is

also long, of 11 to 12 rays, and the lateral line complete. The genus

8qualiu8,as understood by us, is strictly synonymous with Leuciscus. In

southeastern Europe and western Asia Leuciscus is replaced by the sub-

genus Telestes, which has the teeth 2, 5-4, 2, the scales much smaller (70 to

80), and not silvery, the anal fin still remaining long, and the lateral line

complete. The American species ca>led Tigoma and Cheonda are very close

to Telestes, from which they differ only in the less closely imbricated

scales, most of them, but not all, having the short anal fin generally char-

acteristic of American CyprinidcB. Tigoma can not be generically separated

from Telestes, though it may be a question whether either should be united

to Leuciscus. Cheonda differs from Tigoma in having the long anal fin of

Leuciscus. Lichardsonius is simply an extreme form of Cheonda. Siboma is

founded on a Tigoma with very deep body and the scales less loosely imbri-

cated than usual. Clinostomus is a peculiar group of small, fine-scaled

minnows, with the gape of the mouth larger than in any other Cyprinidce

whatever. Tho relationship of the species to those called Richardsoniua is,

however, very close. The type of Phoxiniis differs from Leuciscus in its

incomplete lateral lino and very small scales. In the latter respect the

subgenus Hemitremia forms a complete transition to Leuciscus, and some of

its species (as Margarita) have the lateral line scarcely defective. Con-
sidering all the known specios, Phoxinus can not be separated from
L< iicisens. It may even ho necessary to merge Rutilua and its American rep-

resentatives, Leuous and Mylolencus, in the same great group. (Leuciscue,

old name of the Daoe, from }.evkoc, white.)

I. Lateral line complete in ihe adult.

Houth moderate, terminal, or subinferior, the lower jaw Included, or scarce]] projecting;

teeth normally 2, •!-•">, 'i ; scales rather small.

b. Anal basis short, its rays 7 or 8, rarely 9 Bns low ; males nol brilliantly coloi

ma, (a coined nam.' without iih-anil- ,^*):

i o many other ol Qirard's generic names ; drawn oetensiblj from "words taken from the
i Indians u r< i uphonic than any I might have (ramed from the Qreek."
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c. Caudal peduncle very deep and compressed, its least depth nearly equal to depth of

head; dorsal inserted above veutrals; scales comparatively large and veil imbricated,

about 56. 'RAssicavda, 363.

Tigoma, (a coined name):

cc. Caudal peduncle not very stout, its least depth not 73 depth of head ; scales ^mall,

not closely imbricated : dorsal usually inserted behind ventrala

d. Scales of medium size, 50 to 75 in the lateral line
;
young with the head more

or lees conical ; adults with the head flattened and the back elevated.

e. Species from the Sacrameuto Basin ; scales large, about 52.

I "XFORMIS, 364.

ee. Species from the great basins of Utah, Nevada, Idaho, and Oregon; scales

rather large, 53 to G3.

/. Sides of body abruptly silvery from a line just above lateral line; scales

13-60-7. bicolob, 3G5.

ff. Sides of body scarcely silvery, the scales everywhere much dotted; head

subcorneal; eye small; form extremely variable. i.ixextis, 366.

eee. Species from the basin of the Rio Grande; mouth large; head large; teeth

extremely variable; scales 60 to 07. NIGRESCRNS, 367.

eeee. Species from the basin of Rio Yaqui ; scales 62 ; body robust.

PTJBPTJREUS, 3GS.

eeeee. Species from the Gila basin ; head more blunt ; scales 73 to 75 ; body

rather elongate. intermedium, 369.

dd. Scales very small, 80 in the lateral line.

g. Head depressed above; back elevated with age; species of large size;

from the Gila Basin. NIGER, 370.

gg. Head not depressed ; the back not elevated ; 6pecies of small size, from

the Great Basin of Utah. ai.ki.e. 371.

bb. Anal basis long, of 9 to 22 rays, the tins all high: body more or less compressed;

head hluntish, with large eye ; scales moderate, not closely imbricated, 55 to 65 in

lateral line.

Cheoxtia, (a coined name):

h. Anal rays 9 to 13, usually 11.

i. Coloration plain ; body not much compressed. cooperi, 372.

ii. Coloration not plain; sides witb a dark lateral band, or with two dark bands; tbe

interspace and the belly bright red in spring males.

j. Body very deep, the depth 3 in length. htmbolpti, 373.

jj. Body moderately elongate, the depth i to 4 1
., in length : cheek with a silvery or

golden crescent ; a pale streak from ^ i 11 opening above eye.

/.-. Anal rays usually 9 or Id; two dark lateral stripes. F.GREGICS, 374.

Ik. Anal rays usually 11 or 12 ; one dark lateral stripe, forking anteriorly.

iiydrophlox, 375.

Richardson irs, (named for Sir John Richardson):

hh. Anal rays 11 to 22, usually 1G ; body much compressed; a dark lateral stripe ; crescent

on cheek very distinct. balteatts, 376.

Clinostomi -. ;<Atroj, to incline ;
cro^a, mouth):

(m. Mouth very wide, the lower jaw much projecting beyond upper; upper lip on the level of

the middle of the pupil ; maxillary reaching to below tbe pupil : body elongate, com-

pressed : dorsal well hark
; males with red pigment, often brilliantly colored.

J. Scales moderate, 50 10 55 in lateral line. vanpoisvus, 377.

II. Scales minute. 63to 70 in lateral line. ELONOATCB, 37S.

II. Lateral line more or leas incomplete; small species, the males usually brilliantly colored,

the sides and belly I'd in Bpring.

PHOXINUS, ((Jjofiyos, minnow; from <.'>o£ds, tapering; the (dd name of the European "minnow,"

Leucisciu phoxinus)'.

m. Scales minute, 80 to 100 in ;. longitudinal series ; lateral line very short ; snout blunt.

NEOCMBU8, 379.

Hemitremia, irjiui-, half; rprtixa, aperture = lateral line):

mm. Scales moderate or large, 4<> to 60 in a longitudinal series; lateral line variously devel-

oped, sometimes almost complete.



Jordan and Evermann.—Fishes of North America. 231

»». Scales in a longitudinal series 52 to fiO; lateral line well developed, nearly complete.

o. Snout short and very blunt ; mouth small, not reaching orbit. Margarita, 380.

oo. Snout subcorneal ; maxillary about reaching front of eye. orcvtti, 381.

ti». Scales in a longitudinal series 40 to 45 ; lateral line more or less developed.

p. Caudal with a distinct black spot. milneriaxcs, 382.

pp. Caudal without distinct black spot. flammecs, 383.

Iotichthys,, (i(I>T<z, the smallest letter ; ixQvs, fish ; from the small size.)

mmm. Scales in a longitudinal series about 36 ; no caudal spot ; no trace of lateral line.

PHLEGETHONTIS, 384.

Subgenus SIBOMA, Girard.

363. LEUCISCUS CRASSICALDA (Baird & Girard).

(Sacramento Chub.)

Head 4i ; depth 3 ; eye 5. D . 8 ; A. 8 ; scales 9-56-7 ; teeth 2, 5-4, 2, usually

without grinding surface. Body short, deep, compressed, the antedorsal

region arched, the caudal peduncle nearly as deep as long, about as deep

as the head. Head conic, the profile steep, the muzzle short and rather

pointed. Mouth small, oblique, the jaws nearly equal ; upper lip on the

level of lower part of pupil ; maxillary scarcely reaching front of eye;

isthmus very narrow
;
preorbital nearly as deep as long. Eye small, ante-

rior. Fins low. Dorsal fin opposite ventrals, nearer caudal than snout

;

caudal fin short, little forked, scarcely broader than the very deep caudal

peduncle, the spines of the caudal vertebrae very strong. Scales large,

rather closely imbricated, their exposed surfaces rather deeper than long;

26 scales before dorsal. Lateral line decurved. Color brownish; sides

white
;
young spotted above ; scales everywhere with dark dots ; fins plain.

Length 12 inches. Rivers of California
;
generally abundant in the Sac-

ramento and San Joaquin, (crassus, fat; cauda, tail.)

Leuciactu aibbostix, Ayres, Daily Placer Times and Transcript, May 30, 1854, San Francisco, not

of Storer, 1845.

Lavinia crassicaitdu, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 137, San Joaquin River.

Tigoma crassa,* Girard, Proc. Ac. Nat. Sci. Phila., 1856, 207, Sacramento River.

Siboma crmsicaiula, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 208, and Pac. P. R. Surv., x, 206

1858.

Leucisrnsrfiis<;. ,ni.l, j, (Ji'NTiiER, Cat., vii, 243, 1868.

BqvaHui gibboeus, Jordan & Gilbert, Synopsis, 239, 1883.

SquaUut aramu, Jordan & Gilbert, Synopsis, 241, 1883.

Subgenus TIGOMA, Girard.

364. LETJCISCUS CONFORMS (Baird & Girard).

Head 3£; depth 3£ ; eye 5. D. 8; A. 8: scales 9-52-5. Body robust, rather

•levated. Head moderate, the mouth rather small, obliquo; maxillai \ not

quite reaching eye. Eye modi rate. Dorsal fin considerably behind ren-

trals. Scales lar<;e; lateral line decurved. Purplish brown above, yel

towish belowt Length 1 inches. Tulare Valley, California; only the

types known; apparently close to l. crassicauda, but with larger scales;

perhaps the y<>nn<; of the same species, (con form is, uniform.)

- mis, 1
*. a 1 1 : i > a (luiAitii, I'roc. At . Nil. BoL Phila*, LS54, 1^7 ; Poso Creek, Tulare

County, California. (Coll. Heannann.)

, Girard, Pm , B Et, Bun ., k, 289, I

Sqwaluu eon/ormU, Joruan i Qilrbrt, Bynopaia, 237, 1888.

i ill with nan ding mrft head 4 ; depth 3J£, in Girard'a tj pa,

which wai LOinohea long. (Ooll. Dr. .1 B. Nawbarry.)
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. 365. LEUCISCUS BICOLOR* (Girard).

Head 3f ; depth 3f; eye small, 6. D. 8; A. 8; scales 13-60-7; teeth 2, 5-5, 2.

Body robust, heavy anteriorly, tapering backward. Head long, mouth

large, the maxillary reaching eye. Lateral line decurved. Dorsal fin

inserted almost directly over ventrals; fins rather small. Dusky above,

sides and below silvery, the color contrasting with that of the back.

Length 12 inches. Klamath Lake, Oregon, (tricolor, two-colored.)

Tigoma bicolor, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 206, Klamath Lake, Oregon; and

Pac. It. R. Surv., x,289, 1858. (Type, No. 234. Coll. J. S. Newberry.)

Cheonda cierulea, t Girard, I. c, 1856, 207, Lost River, Oregon. (Type, No. 237 (2790). Coll.

J. S. Newberry.)

Bqualius csendeus, Coi-e, Proc. Ac. Nat. Sci. Phila., 1883, 146 ; Jordan & Gilber, Synopsis, 241,

1883.

Squalius bicolor, Jordan & Gilbert, Synopsis, 237, 1883.

366. LEUCISCUS LINEATUS (Girard).

(Great Chub. Chub of Utah Lake.)

Head 3i; depth 3*; eye 7. D. 9; A. 8; scales 10-55 to 63-5; i teeth 2,5-4,2,

short and stout, one of them with grinding surface. Body robust, elevated

anteriorly, the sides compressed, although the back is very broad. Head
broad, the interorbital space flattish. Adult with the profile concave, the

young with profile straight or convex. Snout broad, elevated at tip; pre-

maxillary on level of pupil. Mouth very oblique, the mandible project-

ing; maxillary reaching front of eye. Eye small, anterior, If in snout.

Isthmus very narrow. Scales large, subequal, broadly exposed, firm.

Lateral line decurved. Dorsal nearly median, inserted directly over ven-

trals; caudal evenly forked, the peduncle long and deep. Pectorals short,

extending three-fifths the distance to ventrals ; ventrals about to vent.

Lower fins short. Color blackish ; everywhere dark ; the scales much dotted

and with darker edges, which often form lines along the rows of scales;

males without red. Length 12 to 15 inches. One of the largest and most

widely distributed species, found everywhere in the Great Basin of Utah,

and also abundant in the Snake River Basin above the Shoshone

Falls as far as the Yellowstone Park. Extremely destructive to other

*Mr. Barton A. Bean, who has kindly reexamined the types of Tigoma bicolor, writes to as:
"The types of Tigoma bicolor and Siboma atraria differ greatly in form, color, and somewhat in

size of scales. Atraria is more robust than bicolor, its scales are larger, and its color quite dis-

tinct. The silvery color on the sides of T. bicolor, extends from considerably above the lateral

line to all the lower parts. The scales of bicolor count 13-60-7, while in S. atraiia of the same
size they are but 11-52-53. In younger examples there arise a larger number of scales, the type
of liraria having 11-55."

fLeuciscus caruleus, (Girard). Head 3%; depth 4%. D. 9; A. 7; scales 13-61-7 in typo;
teeth 2, 5-5 2, with narrow grinding surface. Body slender, subfusiform. Head slender, the
snout long, conical, rather flattened above, .laws equal, the maxillary reaching to orbit.

Dorsal fin inserted behind ventrals; anal fin quite small. Lateral lino decurved. Dusky bluish
above, pale below; scales even where with fine punctulations. Lost River, Oregon; certainly
identical with L. bicolor. The original type has the head longer, the snout much longer and
pointed, the mouth larger, the maxillary longer and less oblique, the eye somewhat larger, and
the top of the head more flat than in Lenciscits linealus.

I Scales 12-63-7 is the most usual number in the Snake River Basin. Tho number seems to

vary from 53 to 63.
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fishes, especially to young trout. Varies greatly with age and surround-

ings. The present description is taken primarily from Utah Lake speci-

mens, typical of L. atrarius. We have examined specimens from Utah
Lake, Provo River, Bear River, Jordan River, Sevier River, Heart Lake,

and Jackson Lake, Wyoming, and other streams tributary to Snake River.*

(lincdtu*, streaked, a character usually not conspicuous, and produced by

the paler centers of the scales contrasting with the dotted edges.)

TUjoma liucnta, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 200 ; locality unknown, type lost.

(Coll. Beekwith.)

J%goma obesa, Girard, Proc. Ac. Nat Sci. Phila., 1856, 206, Salt Lake Valley; and Pac. R. R.

Surv., x, 290, 185S ; the name obesus preoccupied in Leuciscus. (Type, No. 2773. Coll. Bow-

man.)

Siboma atraria, Girard, Proc. Ac. Nat. Sci. Pkila., 1856, 208, Utah District near the Desert,

(Coll. Beckwith) ; and Pac. R. R. Surv., x, 297, 1858.

Tigoma squamata, Gn.i-, Proc. Bost. Soc. Nat. Hist., 1861, 42; and Ichth. Capt. Simpson's Kxpl.,

1876, 405, Salt Lake Basin ; a very deep-bodied example; scales 10-50-3. (Type, Nc. S

Coll. C. S. McCarthy.)

Protopoms domitmtu, COPE, Hayden's Geol. Surv. Mont, for 1S71, 473, 1872, Snake River, Fort

Hall, Idaho, (Coll. Carrington); a very young example with incomplete lateral line and

teeth 2,4-4, 1; scales 9-56-6; Jordan ft Gilbert, Synopsis, 203, 1883.

IlybopsislnrUlatii*, Cope, Hayden's Geol. Surv. Mont, for 1871, 1872, 474, Warm Springs, Utah,

(Coll. Carrington); young with teeth 2, 4-4, 2 ; scales 12-53-11.

Bjyoopsia Umpanogeutu, Cope, Proc. Amer. Philos. Soc. Phila., 1874, 134, Timpanogos, Utah;

young with incomplete lateral line ; scales 13-52-2, and teeth 2, 4-4, 2. (Type, No. 15769.

Coll. F. Klett); COPK & Yarrow, Zoiil. Wheeler Surv., 654, 1875.

BBtoma atraria, and variety longicepe,f Cope, Zool. Wheeler Surv., 667, 1875, (1876), Snake Creek

Valley, Nevada, near the Utah line, and near the Sevier Basin, belonging to

the drainage of Lake Bonneville. (Type, Nos. 12910, 15770, 15782. Coll. Yarrow;

C. G. Newberry.)

Sijiialms rhontaleiis, Jordan & Gilbert, Proc. U. S. Nat. Mus., 18S0, 461, very old ; scales 10-55-5,

Utah Lake. (Coll. Jordan.)

SowoImu aruorau, Jordan ft Gilbert, I. c, 400, 1SS0, Provo River; scales 11-56-6
;
young.

(Type, No. 30806. Coll. Madsen.)

Mbmihu bwittattu, Jordan ft Gilbert, Synopsis, 195, 1883.

Miniiihm timpanogetuis, Jordan ft Gilbert, Synopsis, 196, 1883.

at crvcrexu and rhomaleus, Jordan ft Gilbert, Synopsis, 234, 240, 1883.

Sqvalau lineahu, Jordan a: Gilbert, Synopsis, 236, 1883.

SquaiimB obeatcs, Jordan ft Gilbert, Synopsis, 237, 1883.

Bqualiw i >ki>wa Gilbert, Synopsis, 241, 1883 ; Jordan, Bull. U.S. Fish Comm., 1889, 33.

BquaHua tquamatua, Jordan A Gilbert, Synopsis, 241,

367. LEUCISCUS MUltKSCKNS (Girard).

(Pescadito; Cm b o? the Bio Grande.)

Bead T: depth I ; eye about 6. D. 8; A. 8; scales L5-67 (60 to 67)-10;

teeth I. l-l, L,oi l, t-5, 2, usually without grinding surface. Body rather

lender, Little compressed. Head rather Long and pointed. Month moder-

ate, oblique, terminal, the jaws aboul eqnal, the maxillary about reaoh-

ing front of eye. Eye rather small. Scales moderate. Lateral hue

deenrved. Fins Large; dorsal behind ventrals, us tip when depn
reaching the posterior base of the anal; pectorals nearly reach mil: \ ent rals.

Bn attributed to Lake Tahoe, apparent!) byerror, /.

iblj been mistaken for It

I
Tin* rarietj ii laid to differ from the typical rorm In baring tin> head longer and th<
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Coloration dusky above; silvery below; males with the axil red; sides

with a vague dusky band; young with a black caudal spot. Length 6 to

12 inches. Rio Grande Basin, from San Luis Park to Mexico, everywhere
abundant in eddies and deep places in the river. Variable, the dentition

especially so. The present description from specimens taken in the Rio
Grande at Alamosa, corresponding to L. pandora; further south the species

grows larger with the back higher, the head more depressed. Probably all

are the same species, (nigrescens, blackish.)

GUa pulchella, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 29, Rio Mimbres, Lake Guz-
man, Chihuahua; scales C6; teeth 2, 5-4, 2; not Lenciscus pulchellus, Storer. (Type, No.

233. Coll. Clark.)

Tigoma nigrescens, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 207, Boca Grande and Rio janos,
Chihuahua. (Type, No. 219. Coll. Kennerly.)

Tigpma pulchra, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 207, Chihuahua River: teeth 1, 4-4,

1, without grinding surface; scales 13-67-7; color bright. (Type, Nos. 227 and 228 (2782).

Coll. Potts); Girard, U. S. Mex. Bound. Surv., Ichth., G5, 1859.

Olinostomm pandora, Cope, Hayden's Geol. Surv. Mont, for 1871,475, 1872, Tributaries Rio
Grande, Sangre de Cristo Pass; scales 17-59-10 to 18-65-11; teeth 1, 4-4, 1 to 2, 4-5,2,

with or without grinding surface. (Type, Nos. 15761, 159S4, 15985, 15987, and 18000. Coll.

Cope, Aiken, Yarrow.)

Gila gnla, Cope, Zobl. Wheeler's Expl. W. 100th Mer., v, 661, 1875, (1876), Rio de Acama, and
near Fort Wingate, New Mexico; large specimens with the scaleB 16-60-11, and the

mouth large; the teeth 2, 5-4, 2. (Type, No. 16979. Coll. Henshaw.)

Cheonda modesta, Garman, Bull. Mus. Comp. Zobl., vm, 92, 1881, Rio Salinas, Saltillo,

Coahuila; scales 14-65-9; head Z]/2 ; depth 3%.
Tigoma conspersa* Garman, Bull. Mus. Comp. Zool., vm, 92, 1881, Rio Nazas, Coahuila.
Squalius pandora, Jordan & Gilbert, Synopsis, 235, 1883.

Squaliiis gida, Jordan & Gilbert, Synopsis, 236, 1883.

Squalius pulcher and pulchellus, Jordan & Gilbert, Synopsis, 236, 238, 1883.

Squalius conspersus, Jordan & Gilbert, Synopsis, 239, 1883.

Squalius nigrescens, Jordan & Gilbert, Synopsis, 242, 1883; scales 16-70-10; teeth 2,4, with grind-

ing surface.

Squalius modestus, Jordan & Gilbert, Synopsis, 242, 1883.

368. LEUCISCUS PIJRPUREUS (Girard).

Head 3£; depth 3f. A. 8; scales 13-62-8; teeth 1, 4-?, ?. Stout and com-

pressed; head long. Lateral line decurved. Dorsal fin slightly behind

ventrals. Fins all small. Blackish above, pale below. San Bernardino

Creek in southern Arizona, a tributary of Rio Yaqui. Only known from

Girard's type. It is not impossible that both intermedins and nigrescens may
prove indistinguishable from purpureus, and very likely niger also may be

the same. In view, however, of the general difference in the fauna? of

the Rio Grande, Yaqui, and Gila, we admit the three species as distinct.

(pitrpureus, purple.)

Tigoma purpurea, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 206, San Bernardino Creek, Ari-

zona. (Coll. Kennerly.)

Squalius purpurem, Jordan & Gilbert, Synopsis, 238, 1883.

* Tigoma conspersa. Form of Leucwcus niger.—Head 3%; depth 3%. D. 8 ; A. 8; "teeth 4, 1-1,

4, clawed;" scales 13-69-9. Profile of head concave, maxillary reaching front of orbit. Pector-
als extending three-fourths distance to ventrals, which reach rent. Brown above; scales of

back and sides speckled with darker; an obscure dusky lateral shade. Rio Nazas, Coahuila, a
tributary of Laguna del Muerte.
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369. LEUCISCTS INTERMEDIl S (Guard).

Head 3|; depth 4. D. 8; A. 9: scales 15-73-9. Allied to L. nigrescent,
but from a different river basin. Body elongate, heavy forward, the
caudal peduncle slender. Head long, rather pointed, broad above,
depressed over the eye; mouth large, oblique, the jaws equal, the maxil-
lary just reaching eye. Fins moderate, the dorsal behind ventrals; pec-
torals long, nearly reaching ventrals. Color dusky everywhere, with
dark dots, the sides soiled silvery; a plumbeous lateral streak; fins plain.
Scales 75 in lateral line, in our specimen from Rio Santa Cruz at Tucson.
Gila Basin. Very close to L. purpureas, but that species has apparently
larger scales, and belongs to another river basin, (intermedins, interme-
diate—between L. pulchellus and L. purpureus.)

Tujoma intermedia, GlEARD, Proc. Ac. Nat. Sci. Pbila., 1856, 20G, Rio San Pedro of the Gila.
Coloration silvery with dark dots; scales 15-73-9. (Type, No. 232. Coll. (lark.)

Stjualivslemmom* Rosa Smith, Proc. Cal. Ac. Sci., 1884, 3, Rillito Creek, near Tucson, Ari-
zona. (Coll. J. G. Lemmon.)

Squuliw, intermedins, Jordan tfc Gilbert, Synopsis, 238, 1883.

370. LEUCISCUS NIGER (Cope).

Head,3|; depth, 3f; eye rather large, 5 in head. D. 8 : A, 8 ; lateral
line 80; teeth 2, 4-5, 2, said by Girard to have a developed grinding sur-
face, which, however, we are unable to find. Body robust, the back ele-

vated anteriorly, the caudal peduncle shortened and not very stout.
Occiput depressed. Head large. Mouth large, moderately oblique, the
lower jaw included, the maxillary extending to pupil. Fins small.
the dorsal well backward. Scales small, posteriorly smaller and more
crowded. Lateral line little decurved. Color dusky, the scales with
black dots. Rio Gila. A large species, perhaps not distinct from L.
intermedins, the scales apparently a little smaller, the differences in form
no doubt due to age. ( niger, black.)
Cibi gibbom, Baird a GiBARn, Proc. Ac. Nat. Sci. Phila., 1854, 28, Rio Santa Cruz, Arizona:

(the nameegptbooM is twice preoccupied in Leuciteus). (Type, No. 222(2775). (Coll. Clark;
Heermann.)

ttfmmn gtbboaa, Girard, Pror. Ac. Nat. Sci. Phila., 1856, 207, and V. S. Mex. Pound. Surv
Ichth.,64, 1859.

Cda nigra, Cope, Zoo]. Wheeler's Expl. W. 108ft Mer., v, 663, 1875, (1876), Ash Creek and San
Carlos, Arizona; scales 78 to 87. (Type, No. 16972. Coll. Henahaw.)

Stpniiiii* niger, Jordan k Gilbert, Synopsis, 239, 1883.

The following is the description published by Miss Smith
| I mann):

8qualiut lemnumi: Head 3% (l'
:
.,); depth 3{ (4f); length 5'.. inches; 1). 8; A. 8. Body not

in ut )i compressed, but rather slender; the dorsal and ventral outlines about equally arched.
Head subconical, little compressed, nearly as wide as deep, and Hat oo top; maxillary oblique,
reaching fin otoi eye, lower jaw barely included; diameter of eye Dot quite equal to snout, I

1 .'.

Inch interorbitaJ space, l
1

... in head. Teeth 2, 5-4, 2, with evident grinding Burface on three In
the greater row

. FseudobranchhB present Isthmus narrow. Scales 68. Lateral line decurved,
but not strongly. Scales largest on sides anteriorly; much smaller on dorsal and ventral sur-

qoI verv linn, a few rubbed off from each of the tour examples studied. Insertion
ofdorsal fin very slightly behind ventrals, nearer snoul than base of caudal. Pectorals i in

i
.
ventrals 2 in head, very nearly reaching vent. Depth of caudal peduncle 2 In its length.

Color general!] smutty. Top of head, from tip of snoul to occiput, evenly bluish black, shai
irating the bead from the trunk; median blackish streak from occiput to base of caudal,

paler behind dorsal. A leaden hand about as wide as eye from upper an cle to base of
caudal, running higher than the lateral line except at Its posterior fourth, w hers it Is upon the
lateral Id head and body dusky from numerousdark pun* dn white
from <inn to Insertion or anal. Pins all dusky. Peritoneum blackish. D um four

lmens(th<
j inches long) collected in Arizona by If l ' G Lemmon, foi whom

ftp ep i named These specimens have been donated b) tl to the California
my ol B< lences Hi Li tnmon states thai be found these nahes iu Rillito l tall

:n ol the Santa Catallna Mountains, seven miles nortb •
I rucson, Ariaona, and thai the

i .hi< -: lit w< re about ten ln< hes In length.
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371. LEUCISCCS ALKI.K (Jouy).

(Leather-sided Minnow, i

Head 4J ; depth 3| ; eye 3i to 4. D. 8 ; A. 8 ; scales about 19-80-12

;

teeth 2, 5-4, 2, typically without grinding surface, hut subject to au

unusual amount of irregularity, occasionally 2, 4-4, 1 or 2, and some-

times with grinding surface. Body comparatively elongate and com-

pressed, the caudal peduncle long and rather slender. Head short, rather

broad and tlattish above, the interorbital space convex and broader than

the eye. Eye moderate, as long as snout. Mouth rather small, low,

terminal, oblique, the premaxillary just below level of pupil, the maxil-

lary reaching to just beyond front of eye. Dorsal fin inserted somewhat

behind ventrals. Pectorals short, not reaching nearly to ventrals, the

latter not to vent. Scales very small. Lateral line somewhat decurved.

Bluish olive above, with dark points ; sides silvery, a dusky lateral

shade; fins nearly plain ; axils red in the males; coloration in spirits very

pale, largely silvery. Length 6 inches. Great Basin of Utah; very

abundant in the Bear, Provo, Jordan, and Sevier rivers ; not known out-

side the limits of the old Lake Bonneville, except from Little Wood
River, Idaho, where it has recently been found by Gilbert and Evermann,

who found that the fauna of the Upper Snake River in Idaho is practically

identical with that of Lake Bonneville. (Named for Mrs. Alice Jouy.)

Tigoma gracilis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 20G, locality unknown, (Coll. Beck-

with); the type lost ; the name gracilis preoccupied in Leucis< us,

Sgualius copei, Jordan & Gilbert, Proc. U.S. Nat. Mus., 1S80, 461, Bear River, Evanston,

Wyoming ; Jordan & Gilbert. Synopsis, 238, 1S83 ; not Leuciscus copii, Gunther.

Squalius alicise, Jouy, Proc. TJ. S. Nat. Mus., 1881, 19, Provo River near Utah Lake. (Type,

No. 27412. Coll. Jordan); Jordan & Gilbert. Synopsis, 238, 1883.

Subgenus CHEONDA, Girard.

372. LEUCISCUS COOPERI (Girard).

Head 4t ; depth 4£ ; eye large, 4£ in head. D. 8 ; A. 11 or 12 ; lateral

line 63. Body rather elongate, subfusiform, much compressed. Head
moderate, the snout thickish, subconical, slightly projecting. Mouth
oblique, the maxillary not quite reaching to eye. Fins large, the anal

notably so. Dorsal somewhat behind ventrals. Coloration reddish gray;

sides and belly silvery. Lower Columbia River. Known only from the

original type, above described. (Named for Dr. John G. Cooper, of Oak-

land, one of the pioneer naturalists of California.)

Cheonda cooperi, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 207, Fort Vancouver ; and Pac. R.

R. Surv., x, 294, 1858. (Type, No. 238. Coll. Dr. J. G. Cooper.)

Leuciscus cooperi, Gunther, Cat., vn, 243, 1868.

S<iualius cooperi, Jordan & Gilbert, Synopsis, 242, 1883.

H7:$. LEUCISCUS RUMBOLDTI (Girard).

Head 4; depth 3; eye large, 4. D. 8; A. 12; scales 12-56-8; teeth 2,

4-."), 1. Body short and deep ; head moderate ; mouth terminal, oblique,

the cleft rather short, the maxillary reaching front of eye. Lateral line

moderately decurved. Dorsal fin rather behind ventrals ;
anal tin

elongate. Color bluish ; sides with two dusky lateral bands. Humboldt
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River, Nevada : perhaps identical with /.. egregius, but the type specimen

is much deeper than any egregius we have seen. (Named for Alexander

von Humboldt.)

Tigoma hiimboldU, Girard, Proc. Ac. Nat. Sci. Phila., 185G, 206, Humboldt River, Nevada;

and Pac. R. R. Surv., x, 291, 1858. (Type, Nob. 225, 226. Coll. Bowman; Beokwith.)

Squalius humboldti, Jordan & Gilbert, Synopsis, 234, 1883.

374. LEUCISCrS EGREGIUS (Girard).

Head 3f- to 4J; depth 3| to 4i; eye 4J. D. 8; A. 9; scales 12 or 13-52 to 56-6

to 8. Teeth 2, 4-5, 2, without grinding surface. Eye large. Body rather

robust, compressed. Mouth oblique, the jaws equal, the maxillary about

reaching front of eye. Fins all high, the anal shorter than in L. hydro-

l)hlox. Back blackish, with a broad blackish vertebral streak ; usually

two parallel dark bands along anterior third of sides, separated by a light

streak one-half width of pupil. In life this light interspace is Hushed

with red. Posteriorly the two dark bands merge into a single median one

on caudal peduncle and the lower is sometimes wanting ; belly golden, with

some red in males. A broad red streak nearly as wide as orbit bordering

the dark lateral streak and extending to opposite front of anal. Top of

head, snout, chin, and an irregular band behind eye blackish ; axil scar-

let; a golden crescent on cheek; fins unmarked. Length 3^ inches.

Nevada to northern California, known from the Humboldt and Truckee

basins and from Napa Valley ; extremely common in Lake Tahoe and

Truckee River. Here described from specimens from the Humboldt River

at Winnemucca, sent by Frank Germain. These have been compared

with the type of L. clevelandi, which seems to be identical with them.

This species may ultimately stand as Leueisci'.s humboldti. (egregius, sur-

prising.)

Tigoma egregia, GrnARr>, Pac. R. R. Surv., x, 201, 1858, locality unknown, but probably Great
Basin of Nevada, the drainage of Lake Lahontan. (Coll. Kreuzfeld.)

Qua ardesiaca,* COPE, Zoiil. Wheeler Surv., v, 660, pi. xxx, figs. 1, la, 1876, (18TG), locality un-

known, probably Nevada. (Type, No. 16974. Coll. Yarrow & Henshaw.)
Equaltiu galtise,^ Cope, Proc. Ac. Nat..Sci. Phila., 1883, 148, Pyramid Lake, Nevada.
Phoxinus clevelandi,\ C. II. and B. S. Eioenmann, West American Scientist, 1889, 149, JEtna

Springs, Napa County, California.

8gualiuB ardesiacue, Jordan A: Gilbert, Synopsis, -!:'>.">,1883.

Squaliiu egregius, Jordan & Gilbert, Synopsis, 236, l

-

i ardesiaca, Cope. Bead 3%; depth 4J ; eye 4. D.8; A. 8. Scales 17-63-8. Teeth 2, 6-4, 2.

Body rather stout, compressed ; head heavy, muzzle Bhort ; mouth Bhort, very oblique, the jawa
about equal, the maxillary reaching past front of the large eve. Pectoral fin long, nearly

reaching ventrals. Olivaceous above, a narrow plumbeous lateral band concurrent with the back.

\Sqitalius gcitue, Cope. Ile ;i .| i ; depth I
1

,: eye ;; in head. 1>. 8j A. (probably) 8. Scales

Teeth 1,1 5,1, without grinding Burface. Dorsal inserted a little behind front of

ventrals; muzzle short; mouth oblique, without prominenl chin, the end of the maxillary
reach in": a little beyond front of orbit. Interorbital region gently and regularly convex, as w Ida

aseye, Olive above, as far as a plumbeous band, which extends from the operculum to baseof
caudal; below thi^ line, sides and belly silvery, excepts broad band of crimson from the eju
open in- to front of anal ; side of bead with a dusky band. Pyramid Lake, Nevada; abuudant.

Itvelandiy Bioenmanh A EiaENMAKN, Bead 4J£; depth 4J£; eye 4\£. r 10.

6. Teeth 2,4 6.2. Mouth oblique ; jaws equal ; maxillary r< icUlng front of i

ilightl) beyond
;
eye l ' .. in interorbital space; pectorals reaching ventrals in males, shorter In

femali brown above, bordered by a darker stripe ; a black band from tip of snout to

I caudal, s pale band between this and dark of back; tm-^ raostlj dusky. Length 1

Inches. Bl unty, California. i the types ruceived from l>r. i

maim • roe fully with /.. rgregius. In general, however, the fauna of the Sacramento
Valley ha- i itf. • i n .

. .uniioii w it h that ol the Lake Lahontan drainage to which the Humboltd
and Trucrii
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375. LEUCISCUS HYDROPHLOX (Cope).

mi \ kr-sidei) Minnow; "I'o-he-wa.")

Head 4;V
; depth 1 ; eye large, 3^ to 3i in head, equal to interorbital space.

D.9 ; A. 10 to 13, usually 10 or 11. Scales 12-58-5. Body rather elongate,

but deej) and compressed, formed as in the section Clinostomus. Head

rather small, short, compressed, but broad above, the jaws equal. Mouth
oblique, short, the maxillary reaching front of orbit, the upper lip oppo-

site middle of orbit. Snout decurved and rather obtuse. Lateral line

decurved; 33 scales in front of dorsal fin. Coloration greenish silvery;

the back dusky ; a dark blue or blackish lateral band between 2 silvery

stripes ; the lateral band and below bright orange-red in the males, the

red usually ceasing at front of anal ; a bright silvery or golden crescent

on cheeks ; a golden streak from snout above eye to gill opening ; speci-

mens in alkaline waters are very pale. Length 3 to 5 inches. Salt Lake

Basin ; excessively abundant in Provo River, Jordan River, and other

clear streams ; also recorded from the Snake Kiver at Idaho Falls and else-

where in its upper waters as far as Heart Lake, Wyoming ; the fish fauna

of this region being mostly identical with that ot Lake Bonneville, which

was once tributary to Snake River. The species bears some resemblance

to Xotrojjis coccogenis in form, color, and habits. Our description is drawn

primarily from specimens from Provo River, typical of L. tcenia. L.

monianus is exactly the same, but L. hydroph lox may prove to have slen-

dereT head and smaller eye. (idcji>, water ; o/.^c, flame.)

Clinostomus hydrophlox, COPE, Hayden's Geol. Surv. Mont, for 1871, 475, 1872, Blackfoot

Creek, Idaho.

Clinostomus monianus, Cope, 1. e.,47G, Grass Creek, Idaho; Cope, Proc. Ac. Nat. Sci. Phila.,

1-74,136. (Type, Nos. 15771, 15772, and 12908. Coll. Yarrow.)

Clinostomus taenia, Cote, Proc. Ainer. Pliilos. Soc. Phila., 1874, 133, Utah Lake, Provo, Utah.

(Type, No. 10935. Coll. Yarrow.)

Gil<i montana, Cope, Zool. Wheeler Surv., v, 657, 1875, (1876).

Sgualim hydrophlox, tsenia, and monianus, Jordan Sl Gilhert, Synopsis, 234, 1883.

Leuciscus montanus, Jobdax, Bull. U.S. Fish Comm., ix, 1889, 32.

Leuciscus hydrophlox, Jordan, 7. c, 48.

Subgenus RICH ARDSONIUS, Girard.

376. LEUCISCUS BALTEATI'S (Richardson).

Head U; depth 3±; eye 3-J. D. 10; A. 11 to 22, usually 16; vertebra 40.

Scales 13-55 to 63-6; teeth 2, 5-4, 2, without grinding surface. Body

strongly compressed and somewhat elevated. Head small, the snout

rather short and conical. Mouth terminal, oblique, the lower jaw slightly

projecting. Gill rakers very small. Eye large. Anal and caudal large.

Dorsal low, much behind ventrals. Base of anal 4£ in length. Colora-

tion plain, the sides bright silvery, usually with a dark lateral band;

sides and belly silvery ; cheek with a silvery crescent ; a pale streak above

eye and opercle, crimson in males in spring. Length 4 to 6 inches.

Columbia River and streams about Puget Sound; generally abundant

everywhere in the Columbia Basin, and very variable; the specimens
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from aiiy single locality usually alike but different localities showing
large variations. Also recorded (as L. fjilli) from the headwaters of Clark's

Fork of the Columbia, (balteatus, girdled.)

Cijprinus (Abramis) balteatus, Richardson, Fauna Bor.-Anier., in, 301. 1836, Columbia River.
Iiichardsotiius laterals* Girard, Proc. Ac. Nat. Sci. Phila., 1856, 202, Fort Steilacoom, Wash-

ington, (Type, No. 64. Coll. Suckley); and Pac. E. R. Surv., x, 279, 1858; Jordan & Gil-

bert, Synopsis, 2.">1, 1883.

Leuciscusgilli,j- Evermann, Bull. U. S. Fish Comm., xi, 1891, 44, Browns Gulch Creek, Silver

Bow, Montana. (Type No. 43953. Coll. Evermann & Jenkins.)

Richardsonius balteatus, Girard, Pac. R. R. Surv., x, 278, 1858; Jordan & Gilbert, Synopsis, 251,

1883.

Abramis balteatus, GCnther, Cat., vn, 309, 1868.

Abraiuis lateralis, GC'NTHER, Cat., VII, 309, 1868.

Leuciscus balteatus and Leuciscus balteatus lateralis, Eiqenmann, Bull. U. S. Fish Comm., xiv, 1894,

112 & 113.

Leuciscus balteatus, Gilbert k Evermann, Investigations Columbia River Basin, 46, 1891.

Subgenus CLINOSTOMUS, Girard.

377. LEUCISCUS YANDOISULUS, Cuvier & Valenciennes.

Head 3|; depth 3f to 4£, the largest specimens most elongate, the

females deeper; eye moderate, 3^. D. 9; A. 8; lateral line 48 to 53; teeth

2, 5-5, or 4, 2. Body oblong, deep, and compressed. Head rather large.

Mouth large, oblique, the lower jaw projecting, the mandible extending

to the pupil. Lateral line decurved. Color bluish green ; some of the

scales of the back irregularly darker, producing a mottled appearance;

a dark lateral band with a pale streak above it in the adult
;
young

nearly plain ; males in spring with the region behind the head and above

the pectorals as far back as the anal of a bright rose-red, brightest anteri-

orily. Length 5 inches. Streams about Chesapeake bay to Georgia;

abundant in the clear, swift brooks east of the Alleghany Mountains;

also (as L. estor) in tributaries of the Tennessee and Cumberland, west of

the mountains, (vandoise, French name of the Dace, Leuciscus leuciscus.)

Lmuitau oandoimdut, Cuvier <fc Valenciennes, Hist. Nat. Poiss., xvn, 317, 1844, South Carolina;

Ci ntiieh, Cat., vn, 256, 1868.

Cliuostoniu8 ajliuis, Girard, Proc. Ac. Nat. Sci. Thila., 1856, 212, James River, Virginia; (Coll.

Baird); Cop«, Journ. Ac. Nat. Sci. Phila., 1868, 228.

CMnodoimu fundvloidet, (Potomac River at Washington) and carofjaua, (Salem, N. C.)

GtaUBD, I'"" • A.-. Nat. Sri. Phila., 1856, 212; Cope, Cypr. Penn., 378, 1866.

*The following characters are assigned to the form called laUratu : Body slendererand lees corn-

ed than in //. baiUatut. Mouth moderate, terminal, oblique: jaws equal. Anal base 6% in

length. Blackiah a hove; a dark lateral hand; the Interspace and belly pale, crimaoD in males In
Hiiriiinir. Head i' .,: depth :;

;

| to 4. l». 10; A. 14: scales 13-66-6; teeth 2, 5 >, 2. Columbia
Riverand streams about Paget Bound, it apparently fully intergradee with the preceding, the

anal rays ranging from 1 1 to 22. The name Leucitcut lalenuii lapreoccupied, and this form, If dis-

tinct, Should stand as l,i m ,-rns ijilli.

fThe types of L< • Bribed as follows: Bead 4; depth 3% to 3%. D. 10; \ it

(la to 16). Tilth j, l 5, 2. Bcales 11-66 7, 82 before dorsal. Body deep, compressed, much
per than in L. montanut, the top of head broader, the eye and mouth smaller; cyo 3J j

to 1 In

head, 1
' ._.

in Interorbital space; maxillary not quite to fron4 of orbit; snout short and blunt,
,

in load; lower Jaw scarce!]) i
mouth oblique; caudal peduncle long. Dorsal small,

anal
I ndai large; dark above, a dark lateral band \\ 1th a \ sllowish band aboi • it

; belly

reddish or orange; < l u with a bright yellow crest ent; body and fins with black specks; a yel-

low blotch at bast 'i pectoral I th i

1

,
inches. Browns Gulch, Silver \\><\\, M ontana, and

Swan Lake, near I'lutin nd Lake, (Columbia Basin). Apparently not distlnol from /
. MbsJua
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Gila estor
t
* Jordan A. Bkaytox, Bull. I". S. Nat. Mus., xn, 66, 1878, Elk River, Estill Springs,

Tennessee; Stone River, Murfreesboro, Tennessee.

Leuciscus affinis, GCnthkk, Cat., vn, 2.VT, 1868.

Gila vandoisula, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 24, 1878.

Leuciscus fimdulcides, GtlNTHER, Cat., vn, 256,1868.

Squalius vandoimlua and funduloides, Jordan & Gilbert, Synopsis, 232, 23:3, 1883.

Squalius estor, Jordan & Gilbert, Synopsis, 232, 1883.

:*7S. LEUCISCUS ELONGATUS (Kirtland).

(Red-sided Shiner.)

Head 4; depth 5 ; eye about 4. D. 8; A. 9; scales 10-70-5; teeth 2,

4-5, 2. Body elongate, compressed ; head long, rather pointed. Mouth
very large, oblique ; the lower jaw notably projecting, with a small knob

at the symphysis beyond tip of upper jaw ; upper lip on level of pupil;

maxillary extending to middle of orbit
;
posterio'r angle of opercle acute.

Eye moderate. Scales very small. Fins short and high, the dorsal some-

what behind ventrals. Lateral line decurved. Color dark bluish; the

scales mottled with paler ; sides with a broad black band ; belly more or

less silvery; the front half of the lateral band bright crimson in spring

males ; belly and lower fins more or less reddened; a dark vertebral band.

Length 5 inches. Great Lakes and Upper Mississippi Valley, chiefly from

Pennsylvania to Minnesota; common in clear streams northward only.

(elongatus, lengthened.)

Luxttus elongates, Kirtland, Rcpt. Zoiil. Ohio, 1836, 169, and iu Bost. Journ. Nat. Hist., m, 339,

1841, Mahoning River, Trumbull County, Ohio, and Lake Erie, near Cleveland.

Leuciscus prodnclus, Storer, Synopsis, Fishes N. A., 416, 1846, Wabash River.

Squalius proriger, Cope, Proc. Ac. Nat. Sci. Thila., 1864, 280, Michigan.

Leuciscus elongatus, Cvvier & Valenciennes, xvii, 494, 1844 ; Gintiier, Cat., vn, 245.

Clinostomus elongatus, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 212.

Clinostomus proriger, Cope, Cypr. Penn., 375, 1866.

Leucisi us proriger, Gintiier, Cat., vn, 245; sides more compressed and more silvery; lateral line

63 ; teeth 2, 4-5, 1.

Squalius elongatus, Jordan & Gilbert, Synopsis, 232, 1883.

Subgenus PHOXINUS, Rafinesque.

379. LEUCISCUS NEOGvEUS (Cope).

Head 4; depth 4J; eye moderate, 3£ in head. D. 8; A. 8; scales 18-80-

10; teeth 2, 4-5,2. Body short and thick, little compressed, the back

little elevated. Head very large and broad, the muzzle blunt, 3 in head.

Mouth small, quite oblique, the lower jaw scarcely projecting ; maxillary

*Leuciscus estor, (Jordan & Brayton): Head 3%; depth 4%; eye 4. D. 8; A. 8; scales 8-50-5

teeth 2, 5-4, 2. Body elongate, compressed, the caudal peduncle rather long, but nut so long as

head. 'Head very long and large, flattish, but not broad above. Month larger than in any
other of our Cypiinidae, very oblique, the upper jaw on the level of the pupil, the mamillaries

extending to opposite middle of orbit; length of gape a little more than half length of head;

lower jaw considerably the longer. Eye rather largo, less than snout. Scales moderate.

Lateral line strongly decurveu: 23 scale's in front of dorsal fin; fins high. Color dark olive

above, many scales irregularly darker; sides silvery; no dark lateral band; a broad shade of

deep rose color along the sides in spring males, below which most of the belly is bright crimson,

these red colors brightest anteriorly; a narrow dark lateral streak like a pencil mark, from

head to tail, overlaid by the scales. ' Length 1 inches. Cumberland and Tennessee rivers; in

clear brooks; not verv common. Perhaps a distinct species, but we are unable to find constant

characters for distinction. (Type, No. 31147. Coll. Jordan & Brayton.)
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reaching to beyond front of orbit, 2f in head ; upper lip on level of mid-
dle of pupil. Fins moderate ; dorsal well backward, much nearer caudal
than snout, somewhat behind ventrals

;
pectorals long, 1^- in head. Scales

very small, almost embedded in the skin, covering the body evenly. Lat-

eral line decurved, very short, not extending to ventrals. Back and belly

scaly. Color pale or dark ; back plain dusky ; a black band through snout
and eye to caudal ; above this a pale band ; below this abruptly white;

belly and lower fins crimson in spring males
;
pectorals dusky ; no caudal

spot. Length 3 inches. Mississippi Valley and neighboring waters ; not
common; the few specimens known, from Livingston County, Michigan;
Baraboo River, Wisconsin; White River, Arkansas; and the Black Hills

of South Dakota, (Cox Lake, Chicken Creek, etc), (vioc, new; yy, world;

the species is closely allied to the European Leuciscus phoxinus.)

Phoxinus neogmts, Cote, Cypr. Term., 375, 18GG, New Hudson, Livingston County, Mich-
igan; Jordan <fc Gilbert, Synopsis, 243, 1883.

Leuciscus neogsms, Gunther, Cat., Vll, 247, 1868; Evremann & Cox, Bull. U. S. Fish Comm., xv,

1895.

380. LEUCISCUS MARGARITA (Cope).

Head 4; depth 4J. D. 8; A. 9; scales 11-52 to 58-8; teeth 2,5-4,2.

Body stout and thick, little compressed, the back somewhat elevated.

Caudal peduncle thick. Head blunt, thick, and rounded. Mouth small,

terminal, oblique, the upper lip below the orbit ; eye rather large; scales

rather small. Lateral line decurved, more or less incomplete, the pores

usually ceasing behind middle of body. Fins rather large. Dorsal fin

posterior. Coloration above dusky olive, dusted with dark specks; sides

plumbeous silvery, forming a narrow streak on tail; belly white, crimson
in spring males ; snout dusky ; fins plain ; scales punctate. Length 3

inches. Susquehanna River to James River; not common; also taken
in the head waters of the Kanawha. A handsome little fish, quite unlike

most other American species, resembling most Leuciscus neotjaus. (mar-

(jarlta, napyapirw;, a pearl.)

dinoetomus margarita, Coi*e, Cypr. Perm., 377, 18GG, Conestoga River, Lancaster, Penn-
sylvania.

Pkoadmu mergariku,* var., Jordan, Bull. U. S. Fish Comm., vm, 1888, 141, Reed Creek,

Wytheville, Virginia. (Coll. Jordan, Evermaim & Jeukius.)

Leuciecua margarita, GOmthkb, Cat., vn, 24G, 1808.

Bqualitu margaritus, Jordan & Gilbert, Syuop6is, 235, 1883.

:isi. LEUCISCUS OBCUTTI (Sigenmann A Bigenmena).

Bead 34 to 4; depth 3£ to4i; eye moderate, 1
.', in adult, 1} in Lnterorb-

ital \\ i«lt !i. D. 8; A. 7 ; scales 58 ; teeth 2, 5-4, 1 ; hooked, their t ips black

in the adult. Body moderately compressed j head subcorneal ; maxillary

scarcely reaching front of eye. Lateral line little decun ed, more or Less

•'Mi' ipecituene eem to belong to /.. margarita^ bul they have the scales larger, 52 to 64 In

lateral line, 28 before doreal. Mouth Ten small, anterior; dorsal quite low, inserted behind
ventrals. Color dark ; rery distinct caudal spot, and a well-defined black lateral band. I

1

i'
i
'tii i

' . Length - inches. Seed Greek, bead wat< rsof ELanaw bs River, Wythei Ilia, Vir-

ginia.

, . N . A . 17
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incomplete, usually extending to caudal peduncle. Dorsal inserted

slightly behind ventrals. Peritoneum black ; intestine a little longer

than body. Dark gray, often a faint plumbeous lateral band. Rivers of

Southern California tributary to the Pacific, abundant ; described from

Temecula River ; also found in the Rio San Luis Rey and Rio San

Jacinto, (Edward Hyatt), and Santa Ana River, (Gilbert). (Named for

Charles Russell Orcutt, the well known botanical collector who first

obtained it.)

Fhoximu orcutti, Eigenmann & Eigenmann, Proc. Ac. Sci. Cal., 2d series, in, 1890, 2, Temecula
River, Riverside County, California. (Type, No. 41925.)

Subgenus HEMITREMIA, Cope.

382. LEUCISCUS HILNEBIANUS (Cope).

Head 4; depth 5^; eye 3^. D.8; A. 8; scales 8-40 to 45-7; teeth 2, 5-4, 2.

Body elongate ; chin slightly projecting. Scales in 15 longitudinal rows

between dorsal and ventral. Orbit equal to length of muzzle. Dorsal

inserted behind the entire base of ventrals. Mouth very large, maxillary

extending nearly to pupil ; head rather flat above. Length of lateral

line unknown, the scales posteriorly having been lost in the type.

Brownish olive above, below silvery ; a black band, not well defined on

the borders, extending from the end of the muzzle to the base of the caudal

fin, where it ends in a black spot ; a reddish spot at base of anterior dorsal

rays; muzzle dark. Length 2\ inches. Upper Missouri River. (Cope.)

Not seen by us. (Named for James W. Milner, then Asst. U. S. Fish Com-
missioner, author of important contributions to Economic Ichthyology.)

fhoximu milnerianus, Cope, Amer. Nat., July, 1879, 440, upper Missouri River, probably

Battle Creek, Montana; (Coll. Cope); Jordan & Gilbert, Synopsis, 243, 1883.

383. LEUCISCUS FLAMMEUS (Jordan & Gilbert).

Head 4; depth 4; eye large, 3^ in head. D.8; A. 8 ; scales 7-43-5;

teeth 2, 4-5, 2. Body moderately stout, slenderer and more compressed

than in L. neogceus. Head rather short and deep, the upper outline

rounded, the muzzle rather blunt. Mouth small, oblique, the jaws about

equal, the upper lip on level of pupil ; maxillary extending to front of

orbit. Scales much larger and more loosely imbricated than in L. neogaus;

back and belly scaled. Lateral line short, decurved, on 14 scales, not

reaching base of ventrals. Fins small, the dorsal well backward. Back
dark ; a black lateral band, formed of dark specks ; above this a pale band;

the belly below this pale ; bright scarlet red in the males in spring; a

small black spot at base of caudal. Length 2£ inches. In tributaries of

Tennessee River, common iu clear streams in northern Alabama, (flam-

meus, flaming.)

Hemitremia villain, Cope, Proc. Am. Philos. Soc. Phila., 1870, 462, Holston River, Knoxville,

Tennessee;. Jordan & Gilbert, Synopsis, 162, 1883; the name vittatua is preoccupied in

/.' uciacua,

Phoxiu)is flommeua, Jordan &, Gilbert, in Jordan, Man. Vert. E. U. S., ed. 2, 303, 1878, Elk>

River, Estill Springs, Tennessee; Jordan &l Bkayton, Bull. U. S. Nat. Mub., xh, 66

1878; Jordan & Gilbert Synopsis, 243, 1883.
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Subgenus IOTICHTHYS, Jordan & Evermarm.

384. LEUCISCUS PHLEGETHOXTIS (Cope).

Head 3£; depth 3J-. D. 7; A. 8; scales 6-36-4, 17 before dorsal; teeth

1, 5-4, 2. Body short, deep, compressed. Mouth short, very oblique, the

lower jaw projecting, the maxillary reaching front of eye, which is rather

large. Dorsal behind ventrals
;

pectorals about reaching ventrals.

Lateral line entirely wanting, not a pore developed in the many specimens

examined. Olivaceous ; a broad plumbeous lateral band; a dusky dorsal

line; belly golden, probably red in spring males. Length 1+ inches.

Tributaries of Great Salt Lake, and Sevier Lake (Basin of Lake Bonne-
ville) ; excessively common in ponds and warm pools. One of the smallest

of our fishes, and the most aberrant of those here referred to Leucincus.

(<pAeye6to, to flame.)

Clinostomus phlegethontis, Cope, Proc. Amer. Fhilos. Soc. Phila., 1874, 137, Beaver River, Utah.
(Type, No. 16983. Coll. Yarrow & Henshaw.)

GUaphlegethontis, Cope, Zoiil. Wheeler's Expl. W. 100th Mer., v, 057, 1875, (1876).

FkoxvKUS phlegethontu, Jordan & Gilbert, Sj'nopsis, 214, 1883 ; Jordan, Bull. U. 8. Fish Comm.,
ix, 1889, 34.

117. RUTILUS, Rafinesque.

(Roaches.)

Rittilits, Rafinesque, Ich. Oh., 48, 50, 1820. (rutUvs : no type indicated on page 48
; on page 50,

rutitus* mentioned.)

IIi.ckel, Russegger's Reisen, 1, 1038, 1843, (ctso^puuw). (Not Leucw, Kaup, a genus of

Gulls.)

Cenisojihut.s, Bonaparte, Catologo Metodico Pesci Eur., 184G, 29, (paupemm ; no diagnosis).

Gardonns, Bonaparte, I. c, (dect2)iens ; no diagni

Pigus, Bonapartk, /. c, (pigus ; no diagnoE

Puudophoxmus^ Bleeker, Prodronius (,'yprin., 1800, (zeregi).

'lAnckybopsU, Cope, Proc. Amer. Philos. Soc. Phila., 1870, 543, (latua, a fossil species).

Myloleucua, Cope, Bull. Hayden's Geol. Surv. Montana for 1871, 475, 1872, (puloendentus),

Sijihutrlcs, Cope, Proc. Ac. Nat. Sci. Phila., 1883, 140, (vittatus), young with lateral line imperfect

Body stout, compressed. Mouth normal, oblique ; no barbel. Teeth 4-5,

or 5-5, or6-5, hooked, with moderate grinding surface. Scales moderate or
small. Lateral line continuous or incomplete, decurved. Anal basis short
or rather long. Abdomen not compressed. Intestinal canal not elongate.
Species numerous in Europe, Asia, and America. The American speoies
are certainly closely allied to the European type of RutHus, Rafinesque,
(including Leucos, Heckel), differing in the presenco of teeth 5-5or5-4,
instead of 6-5 or 5-5, as most of the species of Jtutilus have. The anal tin

is long in ButiluSf of 10 to 14 rays as in Leuciscua proper, and as in Euro-
pean minnows generally, while in these American Roaches (Myloleuous)
there are but 8 anal rays, lint as this character Inns not generic
value mi Leuciaeus and Kotropis, it can not bo admitted here.

Ah in the case of Leuoi8cua
t
the American forms are confined to the

weHtern waters. They are dusky m color, and have small, Loosely-

embedded soales which give an appearance unlike that of their relatives
in Europe. As in the other c.-iso, Austrian and Asiatic species (subgenus
Pm udophoxinu8, Bleeker I

seem to form connect ing Links. Rutilua :< /"//' has
teeth 5-6, anal rays 9, and scales aboul 63. We are therefore unable to

*" I call thii genua liutihu, In the supposition thai the I feprfatu mtih^ maj be tho type of It."
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draw any satisfactory line between Rutilus on the one extreme and Mylo-

leucus&t the other. The American species of this genus are very imperfectly

known, and some of them are subject to large variations, (rutilus, ruddy,

the ancient name of the European Roach or Rothauge, Hut Hits rutilus.)

Lkucos, (Kcvkos, white.):

a. Teeth 5-5, never 4-5, nor 5-C>
;
anal fin short, of about 8 rays; scales small, sexual differ-

ences slight, males with little or no red pigment.

I'. Scales about 58 to 65 in the lateral line. Body slender, the depth 4 in length; color

olive, the lully silvery. OLIVACEUS, 385.

MvxOLEUCUS, (mvAo5, grinder ; Leucos)

:

aa. Teeth !-">, with grinding surface ; anal fin short, of about 8 rays; scales small. Dusky
species, the scales sprinkled with dark dots. Sexual differences moderate, usually some

red pigment in spring.

c. Scales in lateral line 45 to f>7.

d. Scales 8-46 to 50-5 ; coloration paler and less dotted with black.

bicolor, 3SG.

dd. Scales 10 to 14-50 to 67-5 to 7 ; coloration dusky, much dusted with dark specks.

SYMMETRIES, 387.

cc. Scales rather large, 39 in lateral line ; about seven rows between lateral line and dor-

sal ; sides with a plumbeous band and a black caudal spot. boucakih, 388.

Subgenus LEUCOS, Heckel.

385. RUTILUS OLIVACEUS (Cope).

Head 4 ; depth 4| to 4£. D. 8 ; A. 8 ; scales 11-56-6
; teeth always 5-5,

with grinding surface. Body fusiform, compressed; head narrowed to the

muzzle, the mouth opening very obliquely forwards and upwards; maxil-

lary concealed in the closed mouth, its tip scarcely reaching front of eye.

Eye 1^ in snout, If in interorbital space, 5 in head ; middle of front flat,

its edges sloping to the superciliary border; pectoral long, reaching $ dis-

tance to veiitrals. Dusky olive, with brassy luster, the belly silvery

;

body and fins much dotted ; no red or yellow ; no lateral band ; young
with lateral line incomplete. Length 1 foot or more. Lake Tahoe, Pyra-
mid Lake, and neighboring waters ; excessively abundant ; much resem-

bles Leuciscus lincatus in appearance and habits ; a greedy fish, destruc-

tive to young trout. (olivaceu8
f
olive-colored.)

Leucus olivaceus, Cope, Proc. Ac. Nat. Sci. Phila., 1883, 145, Pyramid Lake, Nevada.
Leucus d&midiatus,* Cope, /. c, 145, Pyramid Lake, Nevada.
Siphateles viUutiw,\ Cope, Proc. Ac. Nat. Sci. Phila., 1883, 146, Pyramid Lake, Nevada.

Subgenus MYLOLEUCUS, Cope.

386. RUTILUS BICOLOR (Girard).

Head 4; depth 4^; eye 4 1
. D. 8; A. 7; scales 9-48-6; teeth 4-5. Body

moderately stout. Head rather heavy, the muzzle short and conical.

Mouth moderate, very oblique, the jaws equal, the maxillary reaching

line of eye. Scales rather large. Lateral line decurved. Eye rather large.

Color transparent olivaceous; a distinct plumbeous lateral band; tins

*Eye equal to interorbital width, V/, in head, a little more than length of muzzle. Mouth
oblique, the maxillary reaching front of eye. Ventral a little behind front of dorsal. Light
brown above, becoming plumbeous lower, the belly pure silver white. Head 4 ; depth 4)^. A.8.
Scales 14-65-S. Teeth 6-6, with grinding surface. Length 4 inches. Pyramid Lake, Nevada;
very abundant. (Cope.) Evidently the half-grown of 11. olivaceus.

f Head 4; depth 4% '• ove 3 ^- 8; A. 8; scales 11-55-5; teeth 5-5, with well-developed

grinding surface. Lateral line very imperfect. Lye a little lessthan interorbital width. Mouth
oblique, the maxillary not quite reaching front of eye. Ventral fins beneath anterior part of

dorsal. Brownish above, belly and Bides silvery; a straight lateral hand of lead color, inter-

rupted at base of caudal by a vertical baud of straw yellow, which has a dark posterior edge.

Length 3 inches. Pyramid Lake, Nevada, evidently the young of 11. olivaceus. (Cope.) (vittatus,

striped.)
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dusky shaded; scales with some brown dots, but not profusely dusted

with black specks as in the preceding species. Length 8 inches. Lakes

of southeastern Oregon (Klamath, Warner, Goose, etc.), the old Lake
Idaho; locally abundant ; not found in Lake Lahontan, Lake Bonneville,

nor in the Sacramento Valley. Very distinct from JR. symmetriexs, the

scales larger, the color less opaque. It is, however, close to Eutilus oliva-

(<><*, in appearance, but is more slender and has larger scales, besides the

difference in the teeth, (bicolor, two-colored.)

Algamen bicolor* Girard, Proc. Ac. Nat. Sci. Phila., 1856, 183, Klamath Lake. (Type, No.
2750. Coll. Dr. J. 8. Newberry.)

? Algansea antica,-\ Cope, Proc. Ac. Nat. Sci. Phila., 18G4, 282, "Texas ;
" Jordan, Proc. U. S.

Nat. Ma-.. 1885,121.

Myloleucus tiiala88inu8,'l Cope, Proc. Ac. Nat. Sci. Phila., 1883, 143, Goose Lake, Oregon.
Leuciacus btcoZor, Gi'ntiier, Cat., vir, 245,1808.

Leucos bioolor, Jordan t\; Henshaw, /. c, l'J3, 1878.

Leucus bicolor, Jordan & Gilbert, Synopsis, 246, 1883.

Leucua unticus, Jordan & Gilbert, Synopsis, 246, 1883.

387. RUTILl'S SYMMETRICTJS (Baird & Girard).

Head 3|; depth 4£ ; eye 3 to 4. D.8; A. 8; scales 10 to 14-52 to 67-5,

extremely variable, usually 53 to 56; teeth 5-4. Body rather elongate,

moderately compressed, not elevated. Head short, rather slender ; mouth
small, little oblique, the lower jaw included. Eye large, anterior ; snout
usually a little convex, a little longer than eye ; mouth not quite terminal.

Lateral line strongly decurved. Dorsal distinctly behiud ventrals. Col-

oration, dusky above, sides pale, scales more or less dotted with black;

bright-colored specimens have a dark lateral band from snout to middle
of caudal, a second dark band or series of spots below lateral line ceasing
at vent ; axils orange ; cheeks silvery. Color much brighter in specimens
from clear brooks (as Tres Pinos Creek, San Benito Count}', California').

Length 5 inches. Rivers of California and Nevada, probably generally

distributed. Originally known from the San Joaquin and Merced
rivers and Kern Lake. It is also very common in streams of the coast

ranges from San Francisco to Salinas Kiver, being in the brooks of Santa
Clara Valley the most abundant fish. Other specimens corresponding

rathei to obesus occur in streams tributary to Owen Lake, Moha\o River,

Washoe Lake, Tnickee Kiver, Humboldt River, etc., (the basin of tho

Quaternary Lake Lahontan.). Still other records aro from western and
northern Utah, in the Lake Bonneville basin. If three species are con-

founded under the name symmetrieus, they are likely to be symmetrxous

( = fonitosus), from streams west of the Sierra Nevada, obesus from the basin

folio* ing liuies have been made on tin- types of Algmuea bicclor : Length 7 Inches ; head
I, iiijitii P ,. eye 1% in head. Bye shorter than Bnout; snout pointed; maxillary not reaching
eye. Lowei jaw little projecting. 1). '.)

; A. «; scales 9-48-6. Scales larger than in types of
"/"-<(, from which It is distinct.

pecimen from unknown locality lias been described as Algtauea anti <<, Cops: Head acute,

rabconic; snout rather pointed ; insertion of dorsal midway between pnpll and base of caudal.
Mouth small, the jaws equal; maxillary 1 in head, not reaching orbit. Lateral line decurved.
Caudal short, little forked; pectoral short, Dot reaching ventrals. Eye 6 in bead. Purplish
slate above, yellow below; sides of head and edges of scales punctulate. Bead 3|; depth •','..

i ales l" 19-6; teeth !-">, little I ked, with a very broad grinding surface. Length
6 inches. '^Texae;'

1 here described from the original type, its exact origin unknown, forj

likely not from Texas. It i- probably identical with /'. bioolot or /.'. symmetrica*,

\liulilns thnliissiiiiis Jin following characters : Slenderer than R, paroraiiN*, the color
i m • • 1 1 1 green, quite unlike the heavy olivaceous of the latter. 1 1 id •

, d< pth l
1

..;

I I
i i th 6 inches, One specimen knowDt from Qooss Lake, Oi

iblj Identical with B, bU
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ofNevada (LakeLahontan,) andpulverulentus ( =parovanus) , from the basin

of Utah (Lake Bonneville). In general the fish faunas of the basins of

Nevada and Utah are entirely distinct. But we know of no constant char-

acters on which a division of this species can be maintained, (symmetri-

cus, symmetrical; it being supposed to differ from Pogoniclithys macrolepi-

dotus in the symmetrical tail.)

Pogonichthys symmetricus,* Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 13G, Fort Miller,

San Joaquin Valley. (434 inches l°n g)-

Algansea formosa, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 183, Merced and Mohave rivers.

(5% inches). (Type, Nos. 2754 and 2755. Coll. A. L. Heermann.)

Algansea obesa,^ Girard, Proc. Ac. Nat. Sci. Phila., 1856, 183, Humboldt River; Girard, Pac.

R. R.Surv., x,239, 1858. (Type, No. 2752. Coll. Lieut. Beckwith.)

Myloleueus pulverulentus,% Cope, Hayden's Geol. Surv. Montana for 1871, 475, 1872, Warm
Springs, Utah. (Scales 13-58-9.)

Myloleueus parovanus, Cope, Proc. Amer. Philos. Soc. Phila., 1874,136, Beaver River, Utah;
Cope, Zool. Wheeler Surv., v, 669, 1875, (1876); Cope, Proc. Ac. Nat. Sci. Phila., 1883, 143.

Leucosomus symmetricus, Gunther, Cat., vii, 267, 1868.

Ceratichthys symmetricus, Jordan & Gilbert, Synopsis, 213, 1883.

Leuciscus formosns, Gunther, Cat., vii, 245, 1868.

Leucos formosa, Jordan & Henshaw, Report Chief Engineers, App. NN, 193, 1878.

Leucus formosus, Jordan & Gilbert, Synopsis, 244, 1883.

Leuciscus obesus, Gunther, Cat., vii, 244, 1868.

Leucos obesus, Jordan & Henshaw, Report Chief Engineers, App. NN, 192, 1878.

Leucus obesxs, Jordan & Gilbert, Synopsis, 245, 1883.

* The type of Pogoniclithys symmetricus has no barbel; the teeth 4-5; the head 4 in length; the
depth 4%; scales 9-53-6. It seems to be the same species as Algansea formosa, which has scales

10-57-7. The type specimen of Algansea formosa (No. 196), from Merced River, is 5% inches long.

Head 3^; depth (eviscerated) 4%. Eye 5, \yA in snout. Snout 4 in head. Mouth terminal,
oblique, about as in No. 193, but the lower jaw slightly included. Maxillary not reaching eye.

D. 8; A. 8. Scales 10-57-7. Another of these specimens has the snout shorter and a little more
pointed. Scales 11-57-7. The type from Mojave River (No. 197), 4% inches long, has head 3%;
depth 4. Eye 4%, shorter than snout, which is pointed, 4 in head. Mouth oblique; lower jaw
slightly projecting. D. 8; A. 8. Scales 11-51-7. This form from Mojave River seems to cor-

respond with specimens from tributaries of Owen Lake, Iuyo County, California. These differ

from typical symmetricus in the form of the head, agreeing in this respect with the types of obesus

and parovanus. The Bnout in the Inyo County specimens is shorter, barely equal to the eye and
not convex as in symmetricus; mouth very oblique; dorsal over ventrals. Scales 10-55-6. These
may be the same as //. parovanus, the figure of which 6ho\vs this form of mouth. Butilus parovanus
is thus described: Body rather stout; muzzle short, conical; mouth very broad, the maxillary
reaching front of orbit; profile gently arched; eye large, 3 in head, equal to interorbital width;
pectorals reaching little more than half way to ventrals; the latter just to vent. Translucent,
with a plumbeous lateral baud. Ventrals and pectorals dusky; dorsal and caudal shaded with
dark. Head 3%; depth 4%. D. 9; A. 8. Scales 10-48-5; teeth 4-5. Length 12 inches. (Cope.)
Beaver River, Utah, a tributary of Sevier River.

f It. obesus is apparently identical with Butilus symmetricus. Body stout ; head short; snout
4 in head, moderately pointed, not much convex. Mouth oblique, lower jaw not projecting;
maxillary not reaching eye. Head 3%; depth 3%; eye 5, 1% in snout. Scales 12-57-8. Length
6% inches. Here described from notes on Girard's type (No. 194, U. S. Nat. Mus.) from Hum-
boldt Kiver.
Another of Girard's specimens (No. 193, U. S. Nat. Mus.) from Humboldt River is G% inches

long. Head 3%; depth 3%. Eye 5 in head, 1% in snout, which is 3§ in head. Mouth terminal,
oblique, the lower jaw scarcely projecting; maxillary not reaching eye; 6nout pointed. Scales
14-58-8. D. 9; A. 8.

Another* specimen from Nevada, 5 inches long, has snout a little longer than eye; scales 11-

56-6; depth 4. Still another, S% inches long, from "Camp 21, Nevada," has scales 12-54-6;

snout not decurved; eye 1% in snout. Of specimens from Truckce River, one has aconvex snout
very pronounced; another the snout slightly convex, the two others not convex at all.

I ]\r>ilnlencus pulverulentus is thus described: Form sfout; head short, muzzle not decurved;
mouth terminal, slightly descending, the maxillary bone nearly attaining the anterior line of

the orbit. Head 3.75 times in length, exclusive of caudal; depth 3% times. Eye 4.2 in head,
1 in muzzle. Preorbital bone deeper than long. Scales 13-58-9. Radii: D. I, 9; A. II, 7. Caudal
well forked. Length '2> x/2 inches. A dark plumbeous band extends from the origin of the lateral

line above to the caudal peduncle and on it to the caudal fin; below this the color is silvery,

thickly dusted with black dots; above it is an olive-yellow band, thou a dark dorsal region, all

dusted; sides of head silvery, dusted; fins unspotted. Numerous specimens from the Warm
Springs, Utah.
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388. RLTILUS BOUCARDI (Giinther).

Head 4; depth 4; eye moderate, il. D.8; A. 9 or 10; scales 7-39-5;

teeth 5-4, hooked. Body moderately elongate. Head thick, obtuse;

mouth broad, its cleft not extending to the eye ; snout convex, the lower

jaw included. Caudal fin moderately forked. Origin of dorsal fin close

behind that of the ventrals. Pectorals not reaching nearly to ventrals.

Brownish ; a bluish lateral band, forming a faint caudal spot. Length 34-

inches. Cuernavaca, Mexico. (Giinther.) (Named for Alphonse Boucard,

an ornithologist who collected largely in Mexico.)

Leuciaau boucardi, Gvnther, Cat., vn, 485, 1868, Cuernavaca, Mexico. (Coll. Boucard.)

Leucus boucardi, Jordan & Gilbert, Synopsis, 246, 1883.

n8. LUXILINUS, Jordan.

Luxilinus, Jordan, Catalogue Fishes N. A., 1885, 33, (occidentalis).

Body oblong, strongly compressed. Ventral edge of moderate width;

scaled over and not at all carinated; otherwise much as in Abramis. No
barbels. Gill rakers slender, of moderate length. Teeth 5-5, with entire

edges and well-developed grinding surface, their tips little hooked. Intes-

tines of the short type, but longer than in most related genera; anal basis

elongate. This genus seems nearest related to Abramis or to its section

Notemigonus, but in its technical characters it stands near Butilus. One
species known. (Name, a diminutive of Luxilus', from lux, light.)

389. LUXILINUS OCCIDENTALIS (Baird ft Girard).

Dorsal 10; A. 11; eye large, 4. Body moderately elongate; snout sub-

conical, rather tapering. Mouth oblique, the maxillary not reaching

orbit. Brownish above ; sides silvery ; more or less speckled with gray.

San Joaquin Valley, California; not rare about Fresno, (occidentalis,

western.)

/.. * MOinm oeeidentedu, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 137, Poso Creek; Four
Creeks, tributaries of Tulare Lake, California. (Type, No. 57. Coll. Ileermaun.)

Ijixthis occidentalis, Girard, Pac. R. It. Surv., x, 280, 1858.

Abramu occidentaUa, Q0CTHBB, Cat., vn, 305, 1868.

Notemigonus occidentalis, Jordan & Gilkert, Synopsis, 250, 1883.

• 119. OPSOPCEODUS, Hay.

OptopaeoduM, Hay, Proc. U. S. Nat. Mus., 1880, 507, (rmili.i).

Drgckerodon, Forbes, in Jordan A: Gilbert, Synopsis, 247, 1883, (megalops).

Optopoea, .I'iKi'AN a Kvermann, new subgenus {boUmani).

Mouth very small, terminal. Body fusiform. Upper jaw protractile;

no barbels. Teeth 5-5 or 4-5, with little or no grinding surface and with

serrated edges, the tip strongly hooked. Abdomen not oompressed. Dor-

sal nearly over ventrals. Anal basis short. Lateral line complete, 01

more or less imperfect. Intestinal canal short. Peritoneum white. Sin-

gular fishes, of small size, con lined to Eastern America, (ogoiroili . to feed

dainl il.v ; doi < , toot h.)

a. Month \ <i y oblique, terminal, Iti cleft almost rerti< al ; bo dlstini I oandal
i'. Lateral line complete, or vvty nearly n<>.

c Dorsal in 1 plain, without distinct dark markings; head rery slender. oacctoa,
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cc. Dorsal with black blotch on its anterior rays, usually none posteriorly ; head

deeper. EMILIA, 391.

bb. Lateral line always incomplete ; dorsal usually with a conspicuous black blotch on its

posterior portion. megalops, 392.

Opsopo:a, (btyonotiio, to feed daintily):

aa. Mouth scarcely oblique, its cleft almost horizontal ; a black caudal spot nearly as large as

eye ; lateral line imperfect. bollmani, 393.

Subgenus OPSOPGEODUS.

390. OPSOP(EOI>rS OSCI'LUS, Evermann.

Head 4|; depth 4£to 5; eye 3. D. 10; A. 8; scales 7-38 to 41-3; teeth

4-5 or 4-4, serrate and hooked. Body slender; head subconic, its depth

at eye but half its length ; snout blunt, shorter than eye. Mouth very

small, almost vertical. Breast naked ; scales before dorsal small. Lateral

line complete. Pale, with brown specks along edges of scales above ; a

narrow plumbeous lateral band ; sometimes two rows of specks above and
one below it-

; no black caudal spot and no black blotch on dorsal. Peri-

toneum silvery. Rio Neches, and other streams about Palestine and Hous-

ton, Texas. Very close to 0. emilice, but quite different in color markings,

possibly a subspecies of 0. emilice. (osculus, a small mouth.)

Opsopceodus osculus, Evermann, TJ. S. Fish Comm. Expl. in Texas, 82, 1892, Neches River,

near Palestine, Texas. (Type, No. 45560. Coll. Evermann, Bcovell & Gurley.)

391. OPSOPCEODUS EMILI2E, Hay.

Head about 4 A-
; depth 4| ; eye 3. D. 9 ; A. 8 ; scales 5-40-3

; teeth 5-5,

very slender, strongly hooked, and deeply serrate. Body rather elongate,

moderately compressed, not elevated. Head short, slender. Muzzle blunt

and rounded. Mouth very small and very oblique, smaller than in any
other of our Gyprinidae/with scarcely any lateral cleft; its size, when
opened wide, less than that of the eye. Mandible short and deep, strongly

curved; jaws equal. Eye longer than snout. Dorsal beginning over

posterior rays of ventrals, nearer snout than base of caudal. Pectoral

small, not reaching ventrals, the latter to anal. Caudal peduncle long

and slender, the caudal long and deeply forked. Anal short and deep.

Breast naked ; 16 large scales before dorsal. Lateral line complete or

very nearly so. Yellowish; sides silvery; scales above dark-edged;

usually a dark lateral band from snout to caudal, above and below which

are series of black dots ; no distinct caudal spot ; anterior rays of dorsal

dark; no black spot on the posterior rays. Sandy lowland streams, Lake
Erie and southern Indiana (New Harmony) to Georgia and Mississippi.

Rather scarce, but widely distributed. (Named for Mrs. Emily Hay.)

Opsopeeodus emilise. Hay, l'roc. U. S. Nat. Mus., 1880, 507, Artesia, Macon, and Enterprise,

Mississippi. (Type, No. 32222. Coll. Hay.) Jordan & Gilbert, 'Synopsis, 247, 1883.

392. OPSOPrcOIHS MEGALOPS (Forbes).

Head 4f ; depth 4 to 5 ; eye 2f . D. 7 or 8 ; A. 7 or 8 ; scales 5-39-4, 15

before dorsal. Teeth 5-5, hooked and crenate. Lateral line always

incomplete, sometimes on 4 or 5 scales only, sometimes extending with

interruptions to middle of caudal peduncle. Body slender, fusiform;
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mouth small, terminal oblique. Eye very large, longer than snout ; fins

large, the caudal long, deeply forked
;
pectorals extending f distance to

ventrals. Breast partly naked. Yellowish brown, sides faintly silvery;

scales above dark-edged. Dorsal with a submedian black blotch in front

on 4 rays ; a second blotch usually present on 3 posterior rays. Length

2k inches. Western Ohio to Illinois, replacing 0. emilia> northward;

perhaps not a distinct species, {fityakfy, large-eyed.)

Trycherodon megalops, Forbes, in Jordan & Gilbert, Synopsis, 248, 1883, Illinois River at

Pekin and Peoria ; Mackinaw Creek, Illinois. (Type, No. 28406. Coll. Forbes.)

Subgenus OPSOPCEA, Jordan £ Evermann.

393. OPSOPCEODUS BOLLMANI, Gilbert.

Head 4| ; depth 41 to 5 ; eye 3f. D. 8; A. 8; scales 5-37-4. Head

small, snout compressed, slender, somewhat rounded at tip, resembling

Hybojysis labrosus. Mouth small, subterminal, slightly overhung by the

snout, its cleft slightly oblique ; maxillary reaching vertical from posterior

nostril, shorter than snout, 4i in head. Eye equal to snout. Teeth 4-5

or 5-5, with well-developed grinding surface, one edge of which is con-

spicuously serrated, but less so than in 0. em'rfi<v. Insertion of dorsal

behind ventrals, slightly nearer caudal than snout ; caudal deeply forked

;

lower fins moderate. Lateral line present on 7 or 8 scales only ;
breast

scaled. Dark olive, the scales edged with dusky ; a black lateral band

through eye to caudal; chin black; a V"8haP e(l Pa^e area on snout; a

black spot nearly as large as eye at base of caudal ; a dark dorsal streak

and one backward from anal; fins dusky ; males with a black blotch on

first two dorsal rays ; marginal third of fin dusky ; anal and ventrals bor-

dered with black. Length 2 inches. Lowland swamps, known from

Satilla River, Waycross, Georgia, and Obion River, Cypress, Tennessee.

(Named for Charles Harvey Bollman, who first obtained the species and

who died untimely of fever, taken in the Georgia swamps.)

' bu bollmtmi, GILBERT, Bull. U. S. Fish Comm., vin, 1888, 226, 1890, Buckland Creek,

Millen, Georgia. (Coll. Bollman & Feeler.) WOOLKAX, Bull. U. S. Fish Comm., \. 1890,

272, 1892.

120. ABRAMIS, Cuvier.

(Breams.)

AbrawlM, CrvMK, Begne Animal, Ed. i., Ill, 1S17, (brama).

Notemigomu, ELtriHESQUE, Journ, de Physique, de Chymie, el d'Hist, Nut., Parle, 181

'Ins).

Bemiplut, Bafixhqub, Annals Nature, i. 6, 1820, (hi rush-is).

Still,,, DeKay, \rw fork Panne : Fishes, 204, 1842, (chry$olt%tca).

Baileru Hbgkbx, Bussegger's Beisen, i, 1032, 1843, (ballerui).

Still, in
,
Gill, Canadian Naturalist, 1886, 18, (ammctmus).

AbnxmidopsU, Siebold, 3 terreichs, 117,1863, {leuekarti', hybrid with Until"*).

Body subelliptioal, strongly oompressed, both back and belly curved;

bach narrowly compressed j belly behind ventral tins formings keel orei

which the scales do not pass. Head small, conic Mouth small, oblique

or horizontal, without barbels. Boales rather Large. Lateral line eon-

tinnons, strongly deonrred. Dorsal fin inserted behind tii<< ventrafe
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Anal fin with its base more or less elongate, of from 13 to 40 rays; (9

rays in one species). Teeth 5-5, hooked, with grinding surface, the edges

of •which, in American species, are more or less crenate. Alimentary canal

short, though rather longer than the body. Size rather large. As here

understood, the American genus Notemigonus is included in Abramis,

from which it differs in the much shorter anal fin, from 9 to 18 rays instead

of 20 to 40. There is much variation in the length of the anal and in the

form of the mouth among the species left in Abramis, and a reunion or a

different division of the group may be necessary. In the American species,

Notemigonus, the teeth are more or less crenate, in form approaching the

serrated teeth of the European genus Scardinius. In the European sub-

genera, Abramis and Ballerus, the teeth are entire. In BaUti-us there are

30 to 40 anal rays ; in Abramis proper 20 to 28. (Abramis, an old name of

the Bream, Abramis brama.)

Notemigonus (vu>tos, back ; rjM t- > half; yoivia, angle ; the back being almost carinated.)

a. Teeth crenate or serrate ; mouth terminal ; anal shortish, its rays less than 20.

b. Anal fin with 12 to 18 rays ; scales in the lateral line 43 to 55. crvsoleucas, 394.

hi. Anal fin with 9 or 10 rays ; scales in lateral line about 40. gardoneus, 395.

Subgenus NOTEMIGONUS, Rafinesque.

394. ABRAMIS (RYSOLEUCAS (Mitchill).

(Golden Shiner; Roach; Bream.)

Head 4£; depth 3; eye moderate, about 4 in head. D.8; A. 13, (12 to

14) : scales 10-46 to 55-3; teeth 5-5. Body moderately elongate, strongly

compressed. Head short, subconic, compressed, the profile#somewhat con-

cave. Mouth small, oblique, the upper lip on level of upper part of pupil,

the maxillary not reaching front of eye. Fins medium. Color clear

greenish above ; sides silvery, with bright golden reflections ; fins yellow-

ish, the tips of the lower fins sometimes slightly orange in spring males.

Length 12 inches. Nova Scotia and Maryland to Dakota and Texas:

everywhere abundant in bayous and weedy ponds. One of the niostj

familiar and characteristic of our Cyprinidve. (xpvao^, gold aevkoc;, white.

Cyprinus crysoleucas, Mitchill, Rept. Fish. N. Y., 23, 1^14, New York
Cyprinus hemiplus, Rafinesque, Amer. Monthly Mag., 1817, 121 Lake George; Saratoga

Lake.

Notemigonus auratus, Rafinesque, Journ.Phys., 1819,421, Falls of Ohio River.

Hemiplus lacustris, Rafinesque, "Annals of Nature, i,G," 1820, Lake George.

Abramis versicolor, Pe Kay, N. Y*. Fauna : Fishes, 191, 1842, Connecticut and Hudson
rivers; Peekskill.

Luxilus'Seco, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 203, Rio Seco, tributary of Rio Nueces,

Texas. (Coll. Kennerly.)

LuxUusleptosomus, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 203, and U.S. Mex. Bound. Snrv., Iehth.,

60,1859, Dry Creek, Victoria, Texas. (Coll. Kennerly.)

LeuciscuSf Leucosomus, I/uxUus, Plargyrus, Stilbe, Stilbins, or Abramis americamis of various authors,

(not Oyprinus americanus, L.,1758.)

Stilbe americana, Cope, Cynr. Penn., 389, 1866.

/.. vLcosomus americanvs, Storkr, Fishes Mass., 2S3, 1867.

Abramia americamis, GI'nther, Cat., vn, 305,1S68.

Abramis? leptosomus, GtJNTHER, Cat., vn, 306, 1868.

Notemigonus chrysoleucus, Jordan, Bull. U.S. Nat. Mns., \,'>-
r
>, 1877 ; Jordan & Gilbert, Synopsis,

250,1883.

Notemigonus leptosomus, Jordan & Gilbert, Synopsis, 250, L883.
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Represented southward by

394a. ABRJJOS CRTSOLEUCAS BOSCI (Cuvier & Valenciennes).

Head4i; depth 3fr; eye 3. D. 8; A. 15 to 17; scales 8-43 to 50-2; teeth

5-5. Scales larger, the anal fin more elongate, and the male with brighter

colors. Body moderately elevated, very strongly compressed ; head rather

broad and flat between the eyes; mouth small, quite oblique, the maxil-

lary barely reaching the eye; eye very large and prominent, anterior.

Dorsal fin short and very high, almost falcate, well back; anal fin high
and long. Scales rather large, the lateral line running very low. Color

pale olive, with silvery luster; lower fins red in the males in spring.

Length 12 inches. Rivers of the South Atlantic States ; abundant from

the James to the Altamaha and St. Johns ; intergradmg with the typical

form. (Named for M. Bosc, a French naturalist and collector, consul at

Charleston toward the end of the eighteenth century.)

Leiiciscu* botd, Cuvuer & Valenciennes, xvii, 313, 1844, Carolina: Pennsylvania; New York.
Cyprimis americantis, Linn.kus, Syst. Nat., Ed. xu,.530, 17G6, Charleston ; not of Ed. x, 1758,

which is Meatiarrhus.

Notemigomu lactams, Jordan, Ann. Lye. Xat. Hist. N. Y., 187G, 3G4, South Fork Ocmulgee
River, Flat Shoals, Georgia. (Type, Nos. 17865 and 20112. Coll. Jordan.)

Notemiyonus americaniut, Jordan & Gilbert, Synopsis, 250,1883.

395. ABRAMIS GARDONEUS (Cuvier ct Valenciennes).

Head 5£; depth 3f ; eye 4 in head. D. 10; A. 9 ; teeth 5-5, with grind-

ing surface and serrated edge ; scales 7-39-3. Body moderately elongate,

compressed. Head obtuse. Isthmus narrow. Mouth small, oblique, the

lowerjaw included. Dorsal nearly midway of body, little behind ventrals.

Olivaceous. South Carolina; one specimen known, perhaps a hybrid

between A. cryaoleucas and some other fish. (Gordon, a French name of

the Roach, RuHlus ruUlus.)

itcut gardoneus, Cuvieb A: Valenciennes, xvii, rnr>, 1844, Charleston; GOntheb, ('at., vn,

258, 1868.

Chondrottoma gardoneum, Cope, Trans. Amer. Phil. Soc. Phila., 1866, 396.

Notemigcmu gardoneus, Jobdan a Gilbert, Synopsis, 250, I

121. COCHLOGNATHUS, Baird & Girard.

OochlognaOnu, Baibb A Gibabb, Proc. Ac. Xat. Sci. Phila., 1854, 158, (ornatut).

This genus has the general character ami appearance <>f Cliola and
Pimephales, the dentition and the structure of the tins being the same;
the teeth, however, air rather more strongly hooked and with deeper

grinding surface. It differs in the structuro of the jaws, which arc pi

rided each with a haul ontting plate, in appearance similar to thai of

Diodon, the sharp, bony edge being surrounded by the usual lip. First

r;i\ of dorsal separated by membrane, and spine-like, aa in Cliola and

Pimiphales. Alimentary canal short. Peritonenm white. Pseudo

branchieB present. Lateral Line complete, Anal fin small. Spring males

with tubercles and dark pigment as in Pimephales. We place thisgenuB

and Cliola in t he neighborhood of NotropU, on account of the shortness <>t"

the intestines, hut it is likely that their real relations are with Pitne-

}>l>ahn
}
and that the reduction in the length of the alimentary canal li
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character independently developed. (k<'>x'/.oc, shell; yvdfloc, jaws; the

covering of the jaw being hard, like shell.)

a. Scales moderate, about 40 in the lateral line. OKNATA, 39f>.

aa. Scales large, about 34 in lateral line. biguttata, 397.

396. COCHLOGNATHU8 ORNATA, Baird & Girard.

Head 4; depth 4J. D. 8: A. 6; lateral line 40; teeth 4-4. Appear-

ance, dorsal fin, and coloration much as in I'imejjltales notatus or Cliola

vigilax. Body moderately elongate. Head rather long. Dorsal fin over

the ventrals, rather high: anal fin quite small : caudal fin short. Dorsal

fin with a black spot near the base in front and a dusky blotch behind;

caudal fin with a dusky median band, in front and behind which is a

pale area; a dusky lateral band. Snout tuherculate in spring males, as

in Pimqritales. Length 3 inches. Rio Grande. A singular little fish,

with the mouth resembling that of Chondrostoma or Acvocheilus. but the

structure otherwise different from either, (ornatus, adorned.)

CocMognalhus ornatus, Baird & Girabd, Proc. Ac. Nat. Sci. Phila., 1854, 158, Brownsville,

Texas; Gunther, Cat., vn, 1ST, 1SG8; Jordan & Gilbert, Synopsis, 161, 1883.

397. COCHLOGNATHUS BIGUTTATA, Cope.

Head 5 in length, with the caudal fin : depth a little less. Eye large,

3§ in head, a little less thau muzzle and than interorbital space. D. 8;

A. 7; scales 7-34-? Form of Pimephales notatus. Head oblong and
rather wide above. Muzzle decurved in profile; mouth terminal. Head
wide behind and flat above. Maxillary not quite reaching line of orbit.

Ventral fins inserted opposite second or third dorsal ray, reaching to

vent : anal fin small. Pectorals reaching three-fifths to ventrals. Color

silvery, without dark markings, except a black spot at the base of the

caudal and on the anterior rays of the dorsal. Length 21 inches.

Trinity River, Texas. Very close to the preceding, from which it may
perhaps differ in the larger scales. (Cope.) (Mguttatus, two-spotted.)

CochlognaOuu biguttata, Covt., Bull. U. S. Nat. Bins., xvn. 1880, 37, Trinity River, Fort
Worth, Texas. (Coll. Cope.) Jordan & Gilbert, Synopsis, 161, 1883.

122. CLIOLA, Girard.

O ratichthys* Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1S53, 390; (name only
; no definition;

applied to vigilax, which was not intend) <1 as type .

Cliola, Girabd, Proc. Ac. Nat. Sci. Phila., 1851 . lax).

HjtpargyruB, FORBES, Proc. U. S. Nat. Mus., L884, 200, {tuditanus).

Form and appearance of Pimephales, the same squamation. fin rays and
plan of coloration, and the first ray of the dorsal similarly separated by
membrane, the structure of the mouth similar, but with the intestinal

canal short, shorter than body, the peritoneum pale and the teeth more
hooked, as in Notropis. The single species bears a striking resemblance to

Pimephales notatus, but is distinguishable by themore contrasted coloration

and by the generic characters which ally it, with Cochlognathus, to the

carnivorous species called Notropis. The genus is certainly very near

Pimephales although in its technical characters it approaches nearer to

Notropis. (A coined name, without meaning, first applied to a railway

station in Illinois.)

*We do not use the name Ceratichtkya for this genus, hecause no explanation of its ase was
given in the paper when it first appeared. It was at that time a MS. name of Professor Baird

for the group typified by Hybopsis kentuckiensis, and to this group C. vigiUufWaa wrongly referred.
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a. Auterior dorsal rays with a black spot. vigilax, 398.

aa. No black spot on dorsal fin. smithii, 399.

398. CLIOLA VIGILAX (Bainl & Girard).

Head 4| ; depth 4r| ; eye large, 31 in head. D. 8 ; A. 7 ; scales 8-42-6 ; teeth

4-4, with grinding surface, and slight hook. Body stout, somewhat
compressed, broad and flat above, with deep caudal peduncle. Head broad

and flat above, with an angle at the temporal region. Muzzle broad and
obtuse, less truncate than in Pimephales notatus. Mouth rather small, but

larger than in Pimephales, horizontal, terminal, the jaws about equal, max-
illary not reaching to opposite anterior margin of eye. Dorsal inserted

above vent-rals, nearer snout than caudal. Scales before dorsal small and
crowded, as in Pimephales, in about 28 series. Dusky yellowish; sides

silvery, with an obsolete dark lateral band, which terminates in a jet-

black spot ; a very distinct black spot on anterior rays of dorsal about
halfway up. Length 3 inches. Strongly resembles Pimephales notatus,

but more silvery, less plumbeous, and the black spots more sharply defined.

The spring males have little if any black pigment. Ohio to Georgia,

Iowa and Texas, very abundant ; southwest as far as the Rio Grande.

'vigilax, watchful.)

Oeratichthy8 vigilax, Baird & Girard, Proc. Ac. Nat. Sei. Phila., 1853, 390, Otter Creek, North
Fork of Red River, Arkansas. (Coll. Capt. Geo. B. McClellan.)

CHola vigilax, ciiulu velox, San Pedro Creek, tributary of Rio San Antonio (Type, No. 30.

Coll. Lieut. A. W. Whipple), and Cliolavivax, Rio Leon, tributary of Rio San Antonio,
Texas, GiBARD, Proc. Ac. Nat. Sci. Phila. 1856, 192; and in Pac. K. K. Surv., x. 2

r
>7, 258,

1858. O. vivax is said to have scales "a good deal smaller," but no data are given ; the types
of all three are now lost.

HyboptU tuditaniu, Cope, Cypr. Penn., 381, 1SG0, Detroit, Michigan.
Atburnopa taurocephahis, Hay, Proc. I . S. Nat. Bins., 1880, 503, Chickasawha River, Enter-

prise, Mississippi. (Type, No. 27439. Coll. Hay.)

Leuciacue tuditantis, GChtheb, Cat., vir, 259, 1868.

Hypargynu tuditanus, Gilbert, Proc. U. 8. Nat. Mus., 1884, 200.

CUola tuditana, taurocephala, and vigilax, Jordan A Gilbebt, Synopsis, 165, 166, and 109, 1883.

399. CLIOLA 8MITHII, Evcrmann & Cox.

Head 4; depth 3f; eye 4; snout 4; interorbital width 3. D. 1,8; A.

7; scales 9-47-6, 27 before the dorsal. Teeth 4-4, not hooked, grinding

surface slightly developed. Intestine not long. Body short and stout,

compressed; head moderate; mouth small, terminal, slightly oblique;

maxillary not reaching eye; preorbital broad. Back considerably arched;

caudal peduncle deep, its least depl h 2 in head. Origin of dorsal tin o\ er

vent ra Is, neaier snout than base of caudal. Color, above densely co\ ered

n it h line black species, giving a general blue-blaok appearance; sides \\ ith

a broad plm ibeous band I as broad as eye, darkest and best defined on

caudal peduncle; sides below this band with a few scattered spaoks

anteriorly; lower part of caudal peduncle pale; top and upper parts of

sides of head hi oish -black : dorsal, anal, and pectorals with a few dark

pecks; other tins plain. Length L'
J

. inches. Southern South Dakota,
known only from Prairie Creek near Scotland. (Named foi Dr. Hugh M.

Smith, chief of the Statistical Division of bh< LT. s. Pish Commission.)

CU.,1,1 imitkii, K\ i.um wn A Oox, Bept. U. 8. Vteh Coma K!X,1890 l'r.uric Creek, Scotland,
South Dakot II. Lv.nininn, Hatter, A <<<x.)
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123. NOTROPIS,- Rafinesque.

(Shiners.)

Notropis, RafinesQue, Amor. Monthly Mag., n, 1S18, 204, (atherinoides).

Minnilus, Rafinbsque, Ich. Oh., 45, 1820, (dinemus).

Luxiltis, Rafinesqoe, /. c, 17. chrysocephalus).

Plargyrus, Rafinesque, I. • .. -17, (j>largimis).

Uypsolepis, (Baird), Agassiz, Amer. Journ. Sri. Arts. 1-54, 359, (contttfcu).

AH„n;i'llHs, Gibabd, Pror. Ac. Nat. Sci. Phila., 1856, 193, (dilectus).

Alburnops, GiBARD, /. c, 194, (bZentuus).

m, Girard, /. c, 194, (ornata).

Oyprinella, Girard, /. c, 196, (bnbalinus).

Uoniana, Girard, 1. c, 199, (lulrensis).

Hudsonius, Girard, I. c, 210, (hudsonius).

Photogenic, Cope, Traus. Anier. Phil. Soc, 1866, 378, (spHopterus).

Criunhis, GOmtheb, Cat. Fishes, vn, 485, 1868, (nigrolaeniattu).

Lythrurus, Jordan, Man. Yert. E. 1". S., Ed. 1. 272,1^70, {diplemius).

Episema, Cope & Jordan, Proc. Ac. Nat. Sri. Phila., 1877, 77, (scabrictps ; name preoccupied).

Hydrophlox, Jordan, Bull. U. S. Nat. Mus., xn, 18, 1878, (rvbricroa

'In, Jordan, /. c, 20, (sligmaturus).

Chriope, Jordan, Bull. Hayden's Surv. Terr., iv, 787, 1S78, (bifrenatus).

Miniellus, Jordan, Man. Yert., Ed. v, 56, 1890, (proene).

Azteca, Jordan & EvERMANN, new subgenus, (vittata = aztecus).

Orcella, Jordan & Evermann, new subgenus, (orca).

Body oblong or elongate, more or less compressed. Mouth normal,

mostly terminal and oblique, sometimes subinferior. Xo barbels. Teeth

in one or two rows, those of the larger row always 4—4. hooked, sharp-

edged or with a narrow grinding surface. Scales large, often closely im-

bricated, those before the dorsal rarely very small. Lateral line complete

or nearly so, usually decurved. Dorsal fin inserted above, or more usually

behind, the ventrals; anal fin short or somewhat elongate. Abdomen
rounded, never sharp-edged. Coloration more or less silvery, often bril-

liant, the males in spring usually with red or white pigment and the head

* The following is Rafinesque's original account of Xotropis and its typical species

:

N. G. Notropis: Holobranchial abdominal. Body elongated compressed, bark carinated,

nearly straight, belly not carinated, scarcely bowed, a lateral line and a longitudinal silver band

;

vent nearer the tail than the head. Head oval compressed, convex above, mouth diagonal large,

jawe without teeth, the lower longer and mobile, the upper extensible ; eyes very large; gill

cover large. Bmooth valviform, three branchial rays. One dorsal fin opposed to the interval
between the anal and abdominal tins, which have nine rays.

Observations.—The generic name means carinated or keeled back. It forms a remarkable new
genus, belonging to the third natural order Gastripia or the abdominals, the sixteenth natural
family Oyprinia, and the 6ecoud subfamily Gymnoponiia, (Bee Analysis of Nature) together with
the genera Gyprinus, Atkerma, Hydrargyra, etc. It differs from the first by the compressed body,
carinated back, lateral band, large mouth, deep-cleft trill cover,etc., and from the two last genera
by the three branchial rays, nine rays to theabdominal bus, want of teeth, etc.

Notropis atherinoides: Head silvery, brown above; bod; pale fulvous, transparent, with a

broad silver band ; lateral line in the band ; fins whitish, dorsal, and anal with eleven rays, the
first very short, tail Blightly forked.

History.—This new fish was discovered in Lake Erie by Gov. De Witt Clintoti, who had the

kindness to present me with many specimens; they are now deposited in the Lyceum of Natural
History. I have ascertained thai they belonged to a new genus, next to Atherina, and the specific

name which 1 have adopted implies such an affinity. These fishes come on the shores of Lake
Erie, and even in the river of Niagara, in the spring, in great .shoals ; hut they are SO small that

they are scarcely noticed, and escape through the common nets; their usual size being from one
\<> two inches, and very thin and slender: they are called Mirmy OT Minnow, together with twenty
different other Bpecies of fish, and often considered as the young of other fishes. They live in the
depth of the lake at other seasons, and are probably common all over the great lakes. Their eyes

are exceedingly large, occupying nearly the whole foreside of the head, the lips are very thin
and membranaceous, the nostrils large, the gill cover is nearly round, ami split above to the

eyes; they have small, thin, broad scales, the rays of the fins are scan elv articulated, simple and
brittle : the pectoral fins have about fifteen rays, and the caudal fin about twenty-four.

—

Rafim
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with small tubercles. A very large group of small fishes, especially

characteristic of the fresh waters of the Eastern United States.

As here understood, Xotrojris contains about 100 species of small Cypri-

noids, all of them confined to the streams of North America east of the

Rocky Mountains. They are in some respects a degenerate type—proba-

bly of comparatively recent origin and perhaps descended from such forms

as the European dlburnus and Leuciscus. They are feeble fishes of small

size, none of them of value as food for man, but of great importance as

food for the larger predatory fishes, particularly the Centrarchidce. The
species are highly variable, readily affected by surrounding conditions

while the really distinctive characters are very few. The identification of

species is very difficult and in the case of young specimens often impos-

sible. The following analytical key mast be used with great caution as

all characters are subject to individual variations. Even the dentition is

subject to variations, the ancestors of the group having probably origin-

ally had grinding surfaces to the teeth, this becoming rudimentary in

some forms and disappearing altogether in others closely related. Vari-

ous attempts have been made to break up this group into smaller genera,

by subdivision according to the dentition. The various groups heretofore

proposed by Girard, Cope, and Jordan seem at the most to indicate sec-

tions of slight systematic value. The most practicable division is that

made in the Synopsis of Fishes of North America, by which the name
Notropis (Minnilus) is retained for the species having the teeth 2, 4-4, 2,

while those with but one tooth in the inner row, or with the inner row
wanting, would stand as Alburnops. The frequent presence of two teeth

in one or both inner rows in two species (hctcrodon, luuhouius) belonging
to Alburn ops, renders this division of the genus unsatisfactory, (rumg,

back ; rpoTug, keel, but the supposed keel of Rafinesque's type was due to

shriveling in drying.)

a. Teeth 4-4; 1, 4-4, 0; or 1, 4-4, 1, (sometimes two teeth in one or both inner rows in .V. Itttd-

SOnku and N. lieterodon).

b. Scales not very closely imbricated, not notably deeper than long; dorsal inserted nearly

over the ventrals; anal short, its rays 7 or 8; no black spot on dorsa! fin.

c. Teeth one-rowed, 4-4, the grinding surface inure or less developed at least on one

or two teeth. (Teeth sometimes 2, 4-4, '1 in .V. heterodon.)

Azteoa, (Aztec, the ancient rulers in Mexico):

d. Scales small, abont 50 in lateral line; body compressed; scales before the dorsal

small; head blunt, nearly round; coloration plain. azticus, 100.

<t>l. Scales moderately large, 31 to 45 In lateral line.

Chbiopk, (xptia, want; co7rrj, aperture);

c. Lateral lino usually (but not always) more or less Incomplete; scales before

the dorsal large. Small species, usually with a dusky lateral Land.

/, Snout very obtuse; lower jaw not projecting,

g. Mouth moderate, the maxillary extending to opposite front ot

or nearly so.

//. Chin Mack. iiikki.v m < g, (01,

hit. Chin pale. JOROANI, 102,

gg. Mouth ver\ small, tl axillary not nearlj reaching front of eye.
'. ''hin pale. m \,i i.aii -

bin black. incs, i • • t

.

ff. Snout rather pointed; lower jaw prop .tin};.

j. Moutb \ei > small; chiu pale. oatooa, :

jj. ."Mouth moderate; chin black. HBTKROOOM
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Alburnops, (dUmmus, the bleak, from allm.*, white; do//, appearance):

ee. Lateral line always complete; scales large, fewer than 40 in lateral line;

teeth 4-4, well hooked. Small, weak species.

k. Body rather elongate, the depth not more than % the length.

/. Scales before the dorsal 17 in number; aspect of N. heterodon.

FRETEXS1S, 407.

//. Scales before the dorsal 12 to 1"> in number.

»<. Body not marked with distinct round dark spots; the spots, if

any, mere pnnctulations.

n. Base of caudal without distinct black spot, (except in the

very young).

BLENNIUS; samx.k; voi.rcEi.i.is; scyli.a: pbocne;

NIGB0T2ENIATUS; and KANAWHA, 408-414.

nn. Base of caudal with a small black spot more, or less dis-

tinct.

BBATTONI; SPECTRIXCULUS; OZAPvCAXl S, 41")-417.

mm. Body with many irregular round black snots and dots, the

largest often nearly as large as pupil; form rather stout.

CHIHUAHUA, 418.

I,k. Body short and chubby, the depth more than % the length.

T0PEK.A, 419.

Hudsonius, (from Hudson Kiver):

cc. Teeth two-rowed, 1, 4-4, or 1, 4-4, 1 or 2; the grinding surface more or less devel-

oped.

o. Head comparatively large, Z]/^ to 4}^ in body; teeth, 1, 4-4, 1; small, slen-

der species, without distinct dark spot at base of caudal.

p. Eye moderate, 3% to 1 in head in adult.

GILBERTl; PIPTOLEPIS; SIMUS; LOXGIROSTRIS, 120-423.

pp. Eye very large, 3 to Z%. in head in adult.

Nux; nocomis; shumardi; illecebrosus, 424-427.

oo. Head short, bluntish, 4 to 5 in body in adult; species of large size and sil-

very coloration, usually with a distinct Mack spot at base of caudal fin.

HunsoNius, 428.

bb. Scales deeper than long, more or less closely imbricated along sides of body; teeth with

the edges often crenate, the grinding surface sometimes narrow or obsolete.

q. Teeth one-rowed, 4-4, the young sometimes 1, 1-4, 1.

Copoma, (a coined name):

r. Head very thick, bluntly rounded on every side; mouth small, oblique, its

cleft chiefly anterior; scales large, about 40 in lateral line, ornatus, 429.

Moniana, (a coined name):

rr. Head compressed, not bluntly rounded.

s. Dorsal without distinct black blotch on its upper posterior portion; body

more or less deep and compressed.

I. Scales small, 43 in lateral line; a dusky spot at base of caudal.

F0RM0SU8, 430.

tl. Scales moderate, 33 to 38 in lateral line; adult without caudal spot.

FRIGIDUS; LUTRENSIS; PROSERPINA, 431-433.

8$. Dorsal with a black spot on its last rays above, the fin very high.

CALLISEMA, 434.

Cjprinella, (diminutive of Oyprinus, carp):

77. Teeth two-rowed, 1, 4-4, 1.

u. Anal fin moderate, of 7 to 9 rays.

v. Dorsal fin without large black blotch on its upper posterior rays in adult.

w. Caudal fin without black spot at its base in adult.

jr. Body deep, compressed, broadly elliptical in outline.

BUBAMNUB, 435.

xx. Body subfusiform in outline.

ludibundvs: macrostomus, 436; 437.
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wic. Caudal fin with a distinct black spot at base in all ages.

texanus; notatus; VJ5HUHTU6, 438-440.

vv. Dorsal fin with a large black blotch on its upper posterior rays in adult

(often obsolete in young), always conspicuous in old males; the fins in

males with satin-white, and often with red, pigment.

y. Base of caudal with a conspicuous black spot.

z. Fins in males with white or orange pigment, but no red.

cf.rcostigma; STIGMATURI'S, 441: 442.

22. Fins in males with red pigment.

trichroistius; callistius; EVRYSTOMIS, 443-445.

yy. Base of caudal without a conspicuous black spot; no red pigment.

C.ERULEV6; NIVEl'S; WHIPPLII; ANALOSTANCS;

galactvrus; CAMURUS, 446-451.

uu. Anal fin long, of 10 or 11 rays; fins high; breeding colors brilliant, the males

largely red.

a'. Dorsal fin with a conspicuous black blotch on its last rays.

b'. Caudal with a dark spot at base, x.enurus; hypselopterus, 452; 453.

W. Caudal with a dusky cross-band, but without dark spot at base.

PYRRHOMELAS, 454.

aa'. Dorsal fin in males without black blotch. garmani, 455.

aa. Teeth 2, 4-4, 2.

c'. Anal fin short, its developed rays 7 to 9, sometimes 10 in N. zonistius.

d'. Teeth with the grinding surface developed.

Luxilus (from lux, light):

e'. Species attaining a large 6ize, with the scales along the sides very closely imbri-

cated so that the exposed surfaces are very narrow; lower jaw included;

dorsal over ventrals; adult with neither dorsal nor caudal spot.

CORNUTUS; CERASINUS; ALBEOLUS; LACERTOSl'S, 450-459.

Hydrophlox, (iiSwp, water; <pAu>£, flame):

ce'. Species of moderate or small size, the colors generally brilliant in spring

males; dorsal inserted more or less behind ventrals; no black spot at base

of dorsal.

/. Lower jaw projecting. macdonaldi; coccogenis, 460; 461.

ff. Lower jaw included or scarcely projecting.

g'. Base of caudal without dark spot.

zonatus; zonistivs; rubricrocel's ; chlorocephai.vs;

mth'innis, 462-466.

gg'. Base of caudal with a more or less evident dark spot, at least in young.

(heterodox; HTTDS0KIU8.) CHILITTCT78 ; altipinxis; BOSSU8;

CHALYR.EIS; CHROSoMl's; \ rxoCEPH Al.t'S, 407-472.

dd'. Teeth witliout evident grinding surface; scales not closely imbricated ; no black

spot at base of dorsal in front; sexes usually colored alike.

in:' i.i, i. a (diminutive of Orca)

:

/*'. Tup of head elevated, transversely convex, so that the small eye is as mar ven-

tral as dorsal surface; body little compressed ; color pale, no markings.

\. it:?.

NOTBOPIS (part):

hit'. Top of head not especially elevated, the eye nearer dorsal than ventral out-

line of head.

/'. Dorsal Bn inserted nearly over ventrals; no distinct black caudal spot.

aiuommi>; SCABBIOXPS; JBJUNUS, 171 17ft.

ii'. Dorsal fin Inserted more or less behind centrals,

/. Baas of caudal withont spot. swaimi,

jj'
. Baseofcandal with a faint spot. hmabit.u

./';/'. B adal with a Jet-black spot, lbttciodus; b< pu

ocf. Anal fin lone;, its rays ll or 12, randv | ; tarsal Insetted behind rentrala.

I . N. A. IX
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Notropis, (part):

k'. Scales loosely imbricated, not crowded along sides; teeth mostly without grinding

surface; no black Bpot at base of dorsal ; caudal spot faint or wanting; fins

mostly plain or with red ; scales above lateral line usually large, in 5 to 7

series.

telescopus; socius; x0temig0noides; stilmvs; atherinoides;

arge; dilectus; fvmeus; rubrifkons; photogenis;

amcentjs; scepticus; micropteryx; metallicus, 481-494.

Lythrurus, (\v6ov, gore; bvpd, tail):

W. Scales more or less closely imbricated so that the exposed surfaces are deeper than

long; teeth with a narrow grinding surface; scales above lateral line small,

in 7 to 10 series, those before the dorsal reduced ; usually a dark spot on dor-

sal, rarely one at base of caudal ; males largely red.

V. Dorsal fin without distinct dark spot, or at the most only a few punctulations..

to'. Body short and deep. bellus, 495

toto'. Body slender and elongate. lirus, 490.

IV. Dorsal fin with a black spot on its anterior rays, more or less distinct.

n'. Black dorsal spot above the middle of the fin. roseipinnis, 497.

nn'. Black dorsal spot at the base of the fin. umbratilis, 498.

Subgenus AZTECA, Jordan & Evermann.

400. NOTROPIS AZTECUS, Woolman.

Head 4; depth 3| to 4; eye 5; snout 3. D. 8; A. 8; scales 7-50-4,

about 23 before dorsal, small; teeth 4-4, hooked. Body rather stout,

heavy anteriorly, with long but strong caudal peduncle; back moder-

ately arched ; head blunt and heavy, but less gibbous than in N. ornatus;

snout short, not much longer than eye
;
jaws subequal ; mouth moderate,

quite oblique, 'the maxillary not quite reaching eye, the cleft of the

mouth chiefly anterior ; eye small ; scales very small for the genus, not

.closely imbricated. Fins all low ; dorsal small, inserted behind ventrals

;

pectorals short, not nearly reaching ventrals. Lateral line decurved.

Color, dark above, below this a silvery band, and still lower a dusky or

plumbeous lateral band; young with a faint plumbeous caudal spot;

fins all plain ; cheeks silvery ; sexes alike in color. Length 3 inches.

This species has the head formed much as in Notropis ornatus, but in

form of body, color, and in size of scales the two differ widely. Valley

of Mexico. Our specimens collected by Mr. A. J. Woolman, at the City

of Mexico, where it abounds in the canals. (Aztecus, Aztec.)

Codoma viltata, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 195, Valley of Mexico, (Coll. Potts.);

and U. S. & Mex. Bound. Surv., Ichth., 53, pi. 29, figs. 18-21, 1859.

Notropis aztecus, Woolman, Bull. U. S. Fish Comm., xiv, 1894, May 3, 1894, 03, plate 2, City of

Mexico. (Type, No. 45569. Coll. Woolman.)

Cliola vittata, Jordan & Gilbert, Synopsis, 172, 1883, (not Leuciscus vittatus, De Kay, 1842, which

is also a Notropis).

Subgenus CHRIOPE, Jordan.

401. NOTROPIS BIFRENATUS (Cope).

Head U, ; depth 4±
; eye 3. D. 8 ; A 7 ; scales 5-36-3

; teeth 4-4. Body
rather slender, the caudal peduncle somewhat contracted. Head moder-

ate, the muzzle very obtuse. Mouth oblique, the jaws about equal

;

upper lip opposite lower part of pupil. Eye large, longer than snout.

Lateral line developed for a very short distance. 13 scales before dorsal.
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Straw-colored, the scales brown-edged above
; a shining black band from

snout through eye to caudal; this includes the edge of the lower jaw;
an orange band above this on the snout ; regions below the black band
silvery. Length 1| to 2 inches. Massachusetts to Maryland, coastwise,

not common. A small but handsomely colored species, {bis, two;

frenatus, bridled.)

Hybopsis bifrenatus, Cope, Cypr. Perm., 384, 1866, Schuylkill River, Conshohocken,
Pennsylvania. (Coll. Cope.)

Hem Uremia bi/renata, Jordan & Gilbert, Synopsis, 162, 1883.

402. XOTROPIS JORDANI,* Eigenmann A- Eigenmann.

Allied to JV". heteroclon. D. 9; A. 8 ; scales 4-35-4, 15 before dorsal.

Slender; fins all small; origin of dorsal over ventral, equidistant

from base of middle caudal rays and nares ; scales closely imbricated,

the exposed edges little higher than long. Lateral line decurved, the

tubes developed on fewer than 10 scales. A plumbeous lateral band
overlaid with silvery ; a dark vertebral line from occiput to caudal ; sides

with a few dark specks, dorsal surface more densely specked, the margins
of the scales darker. South Saskatchewan River, Medicine Hat, Assini-

boia. (Eigenmann.) (Named for David Starr Jordan.) (Coll. Eigen-

mann.)

Nolropis albeolus, Eigenmann & Eigenmann, Amer. Nat., February, 1893, 152, Medicine Hat.
Notrojii* jordani, Eigenmann & Eigenmann, I. c, June, 1893, 592. substitute for albeolus,

preoccupied in Notropis.

403. NOTROPIS MAITLATUS (Hay).

Head 4£; depth 5; eye equal to snout, 3£ in head. D. 8 ; A. 8; scales

5-38-3; teeth 4-4, with grinding surface. Body long and slender,

slightly elevated at the dorsal, somewhat compressed. Head flattened

above; snout rounded. Mouth small, terminal, slightly oblique, maxil-

lary not reaching to opposite eye. Dorsal slightly behind ventrals,

nearer snout than base of caudal. Lateral line with pores on 8 to 10

scales only. Straw color; a narrow dark dorsal band, and a dark streak

on each side of anal ; a plumbeous lateral band, and black specks on

each scale; a black spot as large as eye at base of caudal. Length 2£

inches. Chickasawha River, Mississippi. (Hay.) (maculatux, spotted.)

HemHremia maculata, Hay, Proc. U.S.Nat. Mus., 1880, 505, Chickasawha River, Enterprise,

Mississippi, (Type, Nos. 32245 and 27438. Coll. Hay.) Jordan & Gilbert, Synopsis.

1883.

404. NOTROPIS ANOUENUS, Forbes.

Head 4±; depth 4f ; eye 3£. D. 8; A. 7. Lateral line 34 to 37, 13 before

dorsal. Teeth 1-4. Very similar to N. heterodon, bul with the lateral lino

usually complete; the mouth very small and very oblique, almost wholly

interior; the lower jaw included, the upper lip above Level of pupil; snout

Tlio typos "i tin- -] • .i!" uow iii the British Museum. Our friend, I>i Boulenger,
urit<- u- iii- month i- "i i lerats size, the premaxillary i Ktendlng t.. i • i. -w front of i

*

low ii j;iw imt iii. i mil, i, aw longns the upper, which is somewhat convex, abont ;is long i- the
moderate eye. < Ihin not blax i>.
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very short, blunt, shorter than eye. Dusky ; a dusky lateral band through

eye, ending in a faint black spot at base of caudal; a black speck above each

pore of lateral line; chin black. Length \\ inches. Western New York,

(CayngaLake; Meek) to Northern Illinois ; rather scarce, (a, without;

),'r/r, chin.)

Notropis anogema, Forbes, Bull. 111. Lab. Nat. Hist., 1885, 138, Fox River, McHenry, Illi-

nois. (Coll. Forbes.)

405. NOTROPIS CAYUGA, Meek.

Head 4^ ; depth 4-J ; eye 3|. Scales 36, 14 before dorsal. Teeth 4-4.

Allied to 2V. heterodon, from which it may be best known by the absence

of black on the chin. Lateral line wanting on some scales ; mouth very

small, anterior, the maxillary not reaching the eye; jaws subequal; eye

large, equal to snout. Scales above dark-edged, the outlines very sharply

defined ; chin not black ; a black stripe through snout and eye, a dusky

lateral shade and a small caudal spot. Length 2^ inches. Cayuga Lake
and northern New York, westward to Assiniboina, South Dakota,

Nebraska, Kansas, and Arkansas, (Arkansas River at Wichita, Kansas).

Not rare, but hitherto usually confounded with N. heterodon.

Notropis cayUga, Meek, Ann. Ac. Nat. Hist. N. Y., 1888, 305, Cayuga Lake, New York, (Coll.

Meek); Jordan, Bull. U. S. Fish. Comm., ix, 1889, 17.

Notropis heterolepis,* Eigenmann & Eigenmann, American Naturalist, February, 1893, 152,

Qu'Appelle River, Fort Qu'Appelle, Canada. (Coll. Eigenmann.)

Represented southwestward by

405a. NOTROPIS CAYUGA ATROCAUDALIS, Evermann.

Head 4g ; depth 4£ ; eye 3^. D. 8 ; A. 7; scales 7-36-4, 13 before dorsal.

Snout somewhat longer ; lateral line complete. Body moderately elongate;

head short and bluntly conic ; snout slightly shorter than eye ; caudal

peduncle short and deep; origin of dorsal slightly behind ventrals ; anal

small. Olivaceous, dotted above, not crosshatched ; a black lateral

band half width of eye, ending in a black caudal spot, this band extend-

ing through eye and snout. Rio Neches, Palestine, Texas. Also in Rio

Comal at New Braunfels, Texas, (ater, black; cauda, tail.)

Notropis cayuga atroeaudalis, Evermann, Bull. U. S. Fish Comm., xi, 1891, 76, (May 25, 1892,)

Neches River, Palestine, Texas. (Type, No. 45557. Coll. Evermann, Seovell, &
Gurley.)

*The following is the description given of Notropis heterolepis : D. 9 ; A. 9. Scales 5-35-4, 15
scales before the dorsal. Teeth 4-4. Dorsal inserted equidistant between ba6e of upper caudal
rays and anterior margin of eye, behind last ray of dorsal ; scales loosely imbricated, almost em-
bedded in front of dorsal ; scales along the median line with a deep notch near middle of posterior

margin ; the line nearly straight; a few black specks along base of anal, a dark line from anal
to caudal ; a dark band from tip of snout along sides to caudal ; a conspicuous black carved line

at base of each s-cale of lateral line ; all the scales above lateral band dotted with black ; a nar-
row vertebral line from occiput to dorsal, a broad dusky band on back between dorsal and caudal,

between this and lateral baud a lighter band ; scales of back with dark markings ; series of min-
ute black dots along each ray of dorsal, anal, and anterior portion of pectoral ; dorsal and caudal
quite dark.— Eigenmann.

Dr. Eigenmann has omitted to describe the mouth of this species. According to Dr. G. A.
Boulenger, who has kindly examined the type in the British Museum, the mouth is quite small,

moderately oblique, the lower jaw not included
;
premaxillarv extending to below anterior nos-

tril ; chin not black. Eye very large, longer than the short, convex snout. Only one specimen
(36 nun. long) known. Apparently not different from Notropis cayuga. (ertpos, various; Aen-is,

scale.)
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406. NOTROPIS HETERODOX* (Cope).

Head 4 ; depth 4; eye 3 in head. D. 8 ; A. 8; scales 5-36-3, the lateral

line extending about half length of body ; teeth 4-4, (sometimes 2, 4-4,

2, see below), often crenate. Body moderately stout, the back somewhat

elevated. Head rather pointed, the muzzle acuminate. Mouth oblique;

lower jaw projecting; upper lip opposite upper rim of pupil. Maxillary

extending to opposite front of orbit. Thirteen scales in front of dorsal.

Lateral line usually more or less imperfect. Color ol ivaceous ; chin black;

a blackish rostral band ; sides with a leaden or dusky band. Length 2^

inches. New York to Michigan and Kansas, common. Variable, (trepo^,

varying; bdovg, tooth.)

Allinrnops heterodon, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 281, Lansing ; Grosse Isle,

Michigan.

Notropis germanm, Hay, Proc. U. S. Nat. Mus., 1887, 252, Smoky Hill River, Wallace,
Kansas. (Type, No. 37949. Coll. Hay.)

Notropis heterodon, var., Gilbert, Proc. U. S. Nat. Mus., 1884, 207, Switz City, Indiana, tribu-

tary of White River. (Coll. Gilbert.)

Bybopsia heterodon, Cope, Cypr. Penn., 382, 1866.

I., uciscua heterodon, GCxther, Cat., vn, 261, 1868.

Hemitremia heterodon, Jordan & Gilbert, Synopsis, 163, 1883.

Subgenus ALBURNOPS, Girard.

407. NOTROPIS FRETENSIS (Cope).

Head 4; depth 5; eye 3£ in head, as long as snout. D. 8; A. 8; scales

6-35-3; teeth 4-4. Body slender and compressed. Mouth quite oblique)

the middle of the premaxillary being opposite line of pupil : maxillary

not reaching to orbit. Seventeen rows of scales in front of dorsal. Lateral

line decurved. Olivaceous ; a dark median dorsal band ; a plumbeous

silvery lateral shade; cheeks silvery ; a dark spot at base of caudal; fins

plain. Length 21 inches. Detroit River, Michigan. (Cope.) A doubt-

ful species, perhaps identical with Xotropis cayuga. (freiaisis, inhabiting

fretum or straits, i.e. Detroit River.)

ftybopsia fretentis, COPB, Cypr. IVnn., 382, 1866, Detroit.

Qttola fretentis, Jordan & Gilhkrt, Synopsis, 167, 1883.

408. NOTROPIS BLENNIUS (Girard).

(Straw-colored Minnow.)

Head 1 ; depth 5; eye large, 3 in head. Scales 5-36 (32 to 38)-4; teeth

4-1. Body moderately stout, little compressed. Head rather broad, wii li

rounded angles. Mouth small, inferior, horizontal; snout very obtuse;

* Notropis heterodon is apparently subject to large variations. Th<> following description istaken
from specimens referred by Dr. Gilbert to this speeies, although there Is a possibility that th

form in question isrealh distinct and allied toN. xsenocephahu

:

Bead 1 ; depth 4%. J). 8 ; A. 7 ; lateral line 37, 13 Males before dona] ; teeth 'J. i J. 2, with
strong grinding surface, the edge of some teeth denticulate, Body slender, oomprossed, ths
I o i in sod appearani e a- in A. heterodon. Head small, the snout short and rather sharp, slightly

decurved. Mouth small, oblique, the maxillary barely reaching fronl of eye, 1 in bead ;
snout

, :; in head. Dorsal inserted .ju.-t before ventrals
;

pectorals Dot reaching von-
I .!• ral line complete, little decurved ; scales not crowded. Dark olive above, the --ales

with dark edges; adusky streak along sides, ending in a spot at base of caudal, tins streak

ctending forward aro 1 snout : dark specks along pores of lateral line : a row ol spei ks along
! anal; fioi unmarked. Length '- inches. Sluggish streams of [ndiana and Illinois.

TiiiM dea ription taken by Dr. Gilbert from specimens from Bwiti Oity Swamp. Indiana. Differs

the ordinary h teroaon in the number of tooth and in tho complete lateral line.
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15 rows of scales in front of dorsal. Dorsal low, its longest ray f

head. Pale olivaceous; sides usually pale; usually a darker dorsal band

and a small dark blotch before dorsal, sometimes a plumbeous lateral

stripe but no caudal spot; nns all plain. Length 2 to 2\ inches. Ohio

and Michigan to Tennessee, Dakota, and Kansas, thence south-westward to

Texas; generally abundant in small streams; an insignificant little fish.

Very variable and running into several varieties, the typical blennius

(= deliciosus = missuriensis) , Missouri to Texas, having the scales usually

32 to 35; var. stramineus, from Ohio to Iowa and southward with scales

34 to 38, usually 36. We follow Dr. Meek in identifying Girard's Albur-

nops blennius with this species, (blennius, blenny, from the convex profile.)

fMinnilus microstomas,* Rafinesque, Ichth. Oh., 47, 1820, Ohio River; not certainly identifiable.

tJHybopsis dorsalis,f Agassiz, Amer. Journ. Sci. Arts, 1854, 358, Burlington, Iowa; unidentifiable.

Alburnops blennius, Girard, Proc. Ac. Nat. Sci. Phila., 185C, 194, Arkansas River near Fort

Smith, Arkansas. (Coll. Shumard.) Girard, Pac. R. R. Snrv., x, 261, pi. 57, figs. 13-1G,

1858.

Montana deliciosa, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 199, Leon River, a tributary

of the San Antonio River, Texas. (Type, No. 119. Coll. Kennedy.)

Hybognathus stramineus, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 283, Detroit River, Grosse

Isle.

Hybo2)sis missuriensis, Cope, Hayden's Surv. Wyoming for 1870 (1871), 437, Missouri River, St.

Joseph, Missouri.

Nolropis reticnlatus, Eigenmann & Eigenmann, Amer. Nat., February, 1893, 152, Fort Qu'Ap-
pelle, Assiniboia. (Coll. Eigenmann.)

Hybopsis stramineus, Cope, Cypr. Penn., 381, 1866.

Cliola straminea, Jordan & Gilbert, Synopsis, 167, 1883.

Cliola missuriensis, Jordan & Gilbert, Synopsis, 168, 1883.

Minnilus blennius, Jordan & Gilbert, Synopsis, 193, 1883.

409. NOTROPIS SARIN E, Jordan & Gilbert.

Head 3*; depth 4f; snout 3? in head, as long as eye. D. 8; A. 7; scales

4-33-2; teeth 4-4, hooked, with some grinding surface. AlJied to Notropis

blennius, but quite different in form, resembling a young Moxostoma. Body
robust, the tail long and thick, the back elevated, the sides little com-

pressed. Head long, broad and flattish above. Mouth rather large, uearly

horizontal, the maxillary reaching past front of pupil. Scales very large,

those on back not reduced, 14 before dorsal. Dorsal inserted nearly over

*" Thirty-eighth species, Little-mouthea Minny, Minnilus microstomia, Minny microstomus.
Diameter one-seventh of total length ; silvery, olivaceous on the back and head, sides with a few
black dots, lateral line straight, pectoral fins reaching the abdominal fins. Dorsal and anal fins

with 8 rays. A small species found in the Kentucky River. Mouth very small, nostrils large,

iris silvery, fins fulvous, the pectoral with 12 and the caudal with 24 rays. Head elongated."

—

Rafinesque.
1" While these pages were setting in type, I have received another pretty species of this

interesting genus, through the attention of Dr. I. H. Raucb, from Burlington, Iowa. The large

number of specimens obtained enables me to make some additions to the characteristics of the
genus

:

The mouth is protractile downwards, after the fashion of Cat06tomus, so much so that had
I not ample opportunity to examine young Catostomi, and to study the changes they undergo
with age, I might have supposed my Hybopsis to bo the young of some species of that genus.

Moreover the lips arc not swollen nor thickened. The pharyngeal teeth differ also greatly trom
those of Catostomi, there being only 4 or 5 compressed and hooked ones in each main row, and
1 or 2 in a second row.

This new species differs from that of riuntsville by its smaller size, its more pointed 6nout,

and flie peculiar coloration. A deep black narrow hand extends from the neck to the base of the

caudal along the whole back, dividing in advance of the dorsal to encircle that fin, and uniting

again behind it upon the middle line. General color olive, silvery upon the sides, the dorsal

and caudal faintly tinged with rose color and a deeper rose-colored spot upon tho base of the

first ray of the dorsal. I 6hall call this species H. dorsalis, Ag."

—

Agassiz.
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ventrals, the fiu short and small; anal small; pectorals long, \\ in head.
Color very pale olive, scarcely silvery; edges of scales with dark points;
fins pale. Length 2 inches. Sabine River, Texas.

Notropis sabitise, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1886, 15, Sabine River, at Long-
view, Texas. (Type, No. 36484. Coll. Jordan & Gilbert.)

410. NOTROPIS YOLUCELLUS (Cope).

Head 3f; depth 4; eye 3i in head. D. 8; A. 8; scales 4-34-3; teeth 4-4.

Body moderately stout. Head depressed, the snout rather long. Fins
more elongate than in most related species, the pectorals reaching ven-
trals. Caudal peduncle slender. Olivaceous, a slight dusky lateral shade

;

no dorsal stripe; fins plain. Length 2i inches. Michigan, Wisconsin, and
Northern Indiana; rare. Similar to N. blennius, but with notably higher
fins, and probably a distinct species, (volucella, a diminutive, from vo-

lucer, winged or swift.)

Hybognathus volucelhis, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 283, Grosse Isle, Detroit River.
Hybopsis volucelhis, Cope, Cypr. Penn., 381, 1866.

Leuciscus volucellus, GCnther, Cat., vn, 260, 1868.

411. NOTROPIS SCTLLA (Cope).

Head 4; depth 4£; eye large, about 3^ in head, longer than snout, which
is 4. D. 7 ; A. 7; lateral line 31 to 33 ; teeth 4-4, with narrow grinding sur-

face. Allied to X. blennius, but with stouter body and shorter, blunter
•head; mouth small, with subequal jaws, the cleft somewhat oblique ; lips

rather thick. Scales larger than in N. blennius, those before dorsal smaller

and more crowded, 14 or 15 in number. Maxillary as long as eye. Dorsal
fin beginning directly over ventrals. Color pale ; back greenish ; side with
a silvery band; no spots on fins ; a dusky shade on each side of dorsal and
before it; some dark dots on snout; often a faint dark lateral shade.

Length 2| inches. Illinois River to Western Kansas and Montana, abun-
dant in the shallow sandy streams of the plains. (Reference unexplained.)

JlijbnpsUscylla, Cope, Hayden's Geol. Surv. Wyom. for 1870, 1871, 438, Red Cloud Creek, trib-

utary of Platte River.

fAUmrnui Imeolatua,* Agassiz in Putnam, Bull. Mus. Comp. Zoiil., 1863,9, Osage River, Mis-
souri ; unidentifiable.

(Stela dUora, Jordan, Bull. Hayden's Geol. Surv. Terr., IV, 791, 1878, Upper Missouri region.
(Type, No. 20193. Coll. Dr. E. Coues.)

MUropu jiltmacobitut, f Forbes, Bull. 111. Lab. Nat. Hist., 1885, 137, Illinois River at Peoria,

Illinois. (Coll. Forbes.)

Cliola lineolata and Cliola chlora, Jordan & Gilbert, Synopsis, 169, 1883.

Notropis lateralis, (lapsus for lineolatus), Gilbert, Bull. Washburn Coll. Lab., 1886, 207.

*" Alburnus lineolatus, Agassiz, MS. 1854. Body light brown with B broad silyerj band having
dark points, extending from the head to the caudal fin. Average length, 2 1

.2 Inches. From the

Osago liiver. Collected by Mr. G. Stolley."—Putnam.

1 The following description of this species is given by Prof. lorbee:

Notropii phenacobius.—This fish unites with a strong general resemblance to PasnaooWw the

characters of Notropia. The body of the adult is short and deep, tin- head square, the nose long,

and theej e unusually huge. Length 2.5 inches, depth:;..") to 1 ; caudal peduncle 4 to 4.75. Color

in alcohol indefinite ; Hide, somewhat silvery, scales along and above the lateral line slightly

specked with black. The lead is '|uadi.it.- m transverse sectiou, flat above, 3.75 to I; nose

decurved, 3 i to 3.5; Interorbital space 2.9 to 3.1. The mouth is inferior, horizontal, rather

small, lips fleshy, nol iobed, lower jaw much the shorter, 2.75 to 3.1 in head, upper lip opposite

the lower margin of the pupil, upper Jaw to posterior margin of nostrils, 3.33 to 3.9 In leal

Teeth 1 I Inb utinc about equal to headand body, 0.97 to 1.17. Eyeverj large, circular, placed

high up, 3.4 to 3.5 in lead Brancbiostegals free from isthmus. Dorsal 1-8, decidedly before

\. otrals, it-, length 7 to 8 in body ;
anal low, I B

j

paired fins rather broad and short ; ventrals nol

reat bins rent, and pe< torals falling far short of ventrals, the former 6 2 i to 8 I in head and

ales are thin, large, crowded anteriorly upon the sides, bn isl whollj naked in all the

specimens seen Lateral lie ,
longitudinal rows 7 to 1,1 I 14 before dorsal Described

from 10 specimens, the only onei Wen, all taken at Peoria.
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412. XOTROPIS PROCXE (Cope).

Head 4f ; depth 5£. Scales 5-32 to 34-3 ; teeth 4-4 ; A. 7. Body slender,

with long caudal peduncle ; the back higher and the tail slenderer than

in N. blennius, the profile steeper. Snout obtuse, the mouth horizontal,

inferior, small. 13 rows of scales in front of dorsal. Dorsal higher than

in K. blennius, its first ray as long as head. Eye large. Olivaceous ; a dark

dorsal line and a plumbeous lateral band overlying black pigment; fins

unspotted, sometimes very pale. Length 24 inches. Delaware River and

southward, in coastwise streams, as far as the Neuse; very common. One

of the smallest of the Cyprinidw. (-rpbuvT/, a kind of swallow.)

Hybognathus proem-, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 279, Delaware River, Schuylkill

River, Conestoga River, White Clay Creek, Pennsylvania.

Hybopsix longiceps, Cope, Journ. Ac. Nat. Sci. Phila., 18G8, 231, Head waters of James River

and Roanoke River, Virginia. (Coll. Cope.)

Hybopsis procne, Cope, Cypr. Penn., 385, 1866.

Leuciscus procne, GCnther, Cat., vn, 260, 1868.

Cliola microstoma and C. procne, Jordan & Gilbert, Synopsis, 168, 169, 1883.

413. XOTROPIS XIGROT.EXIATIIS (Giinther).

Head 4£; depth 5; eye 4£, D. 8; A. 8; scales 6-35-3; teeth probably

4-4, although only 2-2 are present in one of the typical examples, and no

teeth at all in the others, no evident grinding surface. Body oblong;

snout obtuse, convex, longer than the eye. Mouth subinferior, small, the

upper jaw the longer; maxillary not reaching front of orbit. Silvery, with

black lateral band ; no spots on fins. Length 4 inches. Atlisco, Mexico.

(niger, black; taniatus, striped.)

Graoihis* nigrotseniatus, GCnther, Cat., vn, 485, 1868, Atlisco, Mexico. (Coll. Boucard.)

Cliola nigrolmriata, Jordan, Proc. U. S. Nat. Mus., 1879, 226 ; Jordan & Gilbert, Synopsis, 164,

1883.

414. XOTROPIS KAXAWHA, Jordan & JenkinB.

Head 4f ; depth 4§ ; eye 3* ; snout 34. D. 8 ; A. 9 ; scales 4-37-2, 16

before dorsal; teeth 4-4, hooked, with grinding surface. Body rather

elongate, moderately compressed, the back a little elevated. Snout blunt-

ish, gently decurved
;
jaws equal; mouth rather oblique, the maxillary 3

in head, reaching front of eye ; interorbital space flattish, slightly broader

than eye which is large, preorbital broad; suborbitals narrow; fins all

rather high ; dorsal inserted distinctly behind ventrals. Translucent

green, sides silvery, with few dark dots; no spot on fins or at base of

caudal. Length 3i inches. Tributaries of Kanawha River, southwestern

Virginia.

Notropis hanawha, Jordan & Jenkins, Proc. IT. S. Nat. Mus., 1888, 354, pi. xliv, fig. 5, Reed Creek,

Wytheville, Virginia. (Type, No. 39928. Coll. Jordan, Evermann, A Jenkins.)

415. XOTROPIS BRAYTOXI, Jordan & Evermann, new specific name.

Head 3f ; depth 3f. D.8; A. 7 ; scales 5-32-i. Body stout, rather deep;

eye smallish, 3^ in head ; about equal to snout and about J less than inter-

orbital area, which is quite flat; margin of upper lip on level of pupil;

*The accidental loss of the teeth in two of the three typical examples was the occasion of

the establishment of the nominal genus, Graodus.
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mouth rather large, oblique ; snout little pointed ; maxillary reaching

slightly past front of orbit, its length about %\ in head; lower jaw shorter

than upper, included ; origin of dorsal slightly nearer tip of snout than

base of caudal ; about 12 scales in front of dorsal ; tips of dorsal rays all

coterminous when the fin is deflexed ; length of longest ray 14- in head;

base of fin scarcely 2 in head ; anal similar to dorsal, its longest ray 2 in

head ; base 3
;
pectorals reaching f distance to ventrals, If in head ; ven-

trals reaching $ distance to anal, If in head; teeth 4-4, little hooked.

Color brownish, a faint silvery band along sides, little wider than eye, a

very small faint dark spot at base of caudal; fins all plain. Tributaries

of Rio San Juan, atCadereita, andNuevoLeon. Allied to N". blennius, but

differing in the larger, more oblique mouth. (Named for Dr. Alembert

Winthrop Brayton, of Indianapolis, with pleasant memories of our explor-

ations in Georgia and the Carolinas in 1877 and 1878.)

Montana nitida, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 21, Cadereita, Mexico. (Type, No.

39657. Coll. Couch.) (Not Alburnus nitidus, Kirtland, also a Notropis.)

416. NOTROPIS SPECTRUNCULUS (Cope).

Head 4; depth 5$; eye 3. D.8; A. 9; lateral line 37 ; teeth 4-4. Body
elongate. Head large, rather fiat, nearly as broad as deep. Muzzle thick.

Mouth slightly oblique, maxillary reaching eye ; 15 rows of scales in front

of dorsal. Pale olive, silvery white below ; a leaden band along the sides

and a conspicuous black spot at base of caudal ; head dusky ; margins of

scales above lateral line, as well as bases of dorsal and anal fins, blackish;

pectorals, ventrals, dorsal, and anal more or less orange in life ; no red on

snout. Length 3 inches. Head waters of Tennessee River, in Tennessee,

Virginia, and North Carolina; abundant in cold mountain streams and

springs. A well-marked species. (Diminutive of spectrum, an image.)

Hyhojmt tpednmeuhu, Cope, Journ. Ac. Nat. Sci. Phila., 1868,231, Bear Creek, tributary of

Middle Fork of Holston River. (Coll. Cope.)

OUolatpectnmcula, Jordan & Gilbert, Synopsis, 166, 1883. *

417. NOTROPIS OZARCANUS, Meek.

Head 4^; depth 6^; eye 3. D.7;A.8; scales36; teeth 4-4, hooked, with

narrow grinding surface, their edges crenate. Allied to X. spectnuicirfus,

but with slenderer body and head. Body little compressed. Mouth
small, little oblique, maxillary not quite to eye; lips very thin

;
preorbita)

huge; pectoral short. Olivaceous, sides with dark dots forming a faint

lateral band. White River, Arkansas, in the Ozark Mountains.

Mkkk, Boll. U.S. With Coram., IX, 188(1(1891), 129, North Fork of White
River, Arkansas. (Coll. Meek A Drew.)

lis. NOTROPIS CHIHUAHUA, Woolman.

Head i: depth L; eye large, 34 in head, slightly longer than snout

D.8; A. 7; seal.'-,:;:; to 37; teeth i-i, hooked, with very narrow grind-

in^ surface. Body rat her plump, lit t lecompressed, the hack little elevated
J

head largo ; snout blunt; mouth slightly oblique, the maxillary scarcely
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reaching eye ; front of dorsal midway between snout and caudal ; scales

deeper than long ; lateral line straight, complete. Light brown, scales

above dark-edged ; numerous round dark dots above, the largest some-

times nearly size of pupil, the spots unequal and irregularly placed, much
as in Hybopxis a'stivalls, or H. hyostomus', a plumbeous lateral stripe from

eye through snout, ending in a black spot at base of caudal ; tins plain.

Rio de los Conchos, Chihuahua ; locally abundant.

Notropis chihuahua, Woolman, Amer. Nat., March, 1892, 260, Rio de los Conchos, Chihuahua,
Mexico. (Type, No. 44151. Coll. Woolman & Cox.)

419. NOTROPIS TOPEKA, Gilbert.

Head 4; depth 3f ; eye 4£. D. 8; A. 7; scales 5-35-4. Body compressed,

stout and chubby; snout blunt; mouth small, terminal, oblique; 14 scales

before dorsal ; lateral line anteriorly decurved. Olivaceous, a dusky lat-

eral streak ending in a small caudal spot ; males in spring and summer
with sides and lower tins bright red or orange. Length 2f inches. West-

ern Iowa and eastern South Dakota, (Evermanu), to Kansas; locally

abundant in the prairie streams. A well-marked species, apparently

allied to the group called Codoma.

Notropis topeka, Gilbert, Bull. Washburn Lab. Nat. Hist., Topeka, 1884, i, 13, tributary of

Kansas River, Topeka, Kansas. (Type, No. 36609. Coll. Cragin.)

Notropis smeolus, Hay, Proc. U. S. Nat. Mus., 1887, 245, Solomon River, Wa Keeney, Kansas.

(Type, No. 37945. Coll. Hay.)

Subgenus HUDSONIUS, Girard.

420. NOTROPIS GILBERTI, Jordan & Meek.

Head 4 ; depth 5 ; eye moderate, about 31. D. 8 ; A. 9 ; scales 5-35-4.

Slender, with long tail ; head long, flattish above ; snout moderate;

mouth rather large, little oblique, the lower jaw included. Lips a little

thickened, especially near angle of mouth. 17 scales before dorsal, which
is inserted slightly behind ventrals. Light olive; sides with dusky
streaks and dark specks. Length 2| inches. Eastern Iowa to eastern

Colorado, abundant in muddy streams of the plains, from the Des Moines
River to the Platte. (Named for Dr. Charles Henry Gilbert, joint author

of the " Synopsis of the Fishes of North America.")

Notropis gilberti, Jordan & Meek, Proc. D. S. Nat. Mus., 1885, 4, Des Moines River and
Village Creek, Ottumwa, Iowa. (Type, No. 35840?. Coll. Jordan & Meek.)

421. NOTROPIS PIPTOLEPIS (Cope).

Head 4; depth 4£; eye 3£. D. 7; A. 8; scales 6-36-4; teeth 1, 4-4, 1.

Physiognomy of Hyboptxis dissimilis. Body elongate, not elevated. Head
elongate. Mouth small, nearly horizontal, the maxillary reaching beyond
line of orbit, the mandible somewhat projecting. Region in frontot dorsal

fin more or less bare of scales. Dorsal beginning opposite ventrals, nearer

snout than base of caudal. Olivaceous ; silvery below ; a broad, silverv

lateral band, with dark specks ; sides of head with black specks; a dark

vertebral band. Length 3 inches. North Platte River. (Cope.) A doubt-

ful species, perhaps the same as N. gilberti. (tt/tttw, to fall; "kenls, scale.)
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Photogenis piptolepis, Cope, Hayden's Geol. Surv. Terr. Wyom. for 1870, (1871), 438, Red Cloud
Creek, a tributary of North Platte River.

Cliola zonata, Jordan & Gilbert, Synopsis, 183, 1883, (not Notropis zonatiis).

422. NOTROPIS SIMFS (Cope).

Head 4i; depth 4&; eye 4£. D. 8; A. 9 ; scales 8-35-4, 22 series in front

of dorsal fin ; teeth 1, 4-4, 1 ; said to be without grinding surface. Body
robust. Head short and broad, with short, decurved muzzle. Mouth
large, oblique, upper lip below level of pupil, maxillary extending past

front of orbit. Fins large, the dorsal well behind ventrals. Coloration

entirely silvery, brightest on sides. Length 3£ inches. Rio Grande at

at San Ildefonso, New Mexico. (Cope.) (simus, oi/ibg, snubnosed.)

Alburnellus simus, Cope, Zool. Wheeler Surv., v, 649, 1875, (1876), San Ildefonso, New Mexico.
(Type, No. 16982. Coll. Yarrow.)

Cliola sima, Jordan & Gilbert, Synopsis, 170, 1883.

423. NOTROPIS LONGIROSTRIS (Hay).

Head 4£; eye 4. D. 8; A. 7; scales 4-36-3; teeth 1, 4-4, or 1,* with
grinding surface. Form of Ericyniba buccata. Head rather small ; eye
shorter than the blunt snout. Upper jaw rounded, considerably project-

ing beyond lower. Mouth rather large, horizontal ; maxillary extending
to front of eye. Scales large ; about 12 large scales in front of dorsal.

Origin of dorsal midway between tip of snout and base of caudal, directly

over ventrals. Pectorals not reaching ventrals ; the latter to vent. Straw
color, with an obsolete lateral band and a narrow dorsal streak; fins

dusky. Chickasawha River, Mississippi, to Escambia River, Florida.

(longus, long; rostrum, snout.)

Alburnops longiroslris, Hay, Proc. U. S. Nat. Mus., 1880, 504, Chickasawha River at

Enterprise, Mississippi. (Type, Nos. 27440 and 32267. Coll. Hay.)

Cliola longiroslris, Jordan & Gilbert, Synopsis, 167, 1883.

Notropis longiroslris, Gilbert, Bull. U. S. Fish Comm., ix, 1889, 158.

424. NOTROPIS NUX, Evermann.

Head 4 ; depth 4£; eye large, 3 in head, equal to snout, and to interorb-

ital width. D. 8; A. 7; scales 6-37-3, 13 before dorsal; teeth 1, 4-1, 1

or 0, rarely 1, 4-4, 2, the grinding surface developed and a little eremite.

Body slender, the back somewhat elevated; head subconic, the snout
rather blunt; mouth moderate, oblique; maxillary not reaching orbit ;

lower jaw slightly included; caudal peduncle long and slender. Dorsal

inserted over ventrals, the longest rays as long as head; anal small; pec-

torals short, not to ventrals; caudal long ; lateral line straight, complete.
Greenish, the back with crosshatching of dark specks: a dark vertebral
streak

; a plumbeous lateral band, ending in a small, but distinct, caudal
blotch, this band extending acroM operoles, eye, and snout: fins plain.

Known only from Ncchcs and Trinity rivers, near Palestine, IV as.
I nux,

nut ; in Spanish, neche.)

BttropU mix, K\h:ma\s, i:,;ll. I'. 8. ri-li Comm., \i. 1891, 11 12), 77, Ncchcs and
Trinity rivers, Palestine, Texas. (Type, N... i :i. El . i m.iuii, ScOYeU, I
<. ill ley.)

•According to Dr. Gilbert ; In II. .y found the t. tl, I I
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4'2.">. NOTROPIS NOCOMIS, Evermana.

Head 4i : depth 4J to 5: eye large, 3 to 3J iu head, equal to interorhital

width. D. 8; A. 8; scales 6-36-3; teeth 1, 4-4, 1, small, Looked, the

grinding surface narrow, slightly crenate. Body slender, little elevated;

head heavy, formed as in CUola vigilax', snout blunt and rounded, equal

to eye ; month small, inferior, horizontal ; lower jaw included ; maxillary

short, not nearly reaching orbit; preorbital broad ; caudal peduncle long

and slender. Dorsal high, inserted over ventrals
;
pectorals short, not to

ventrals; lateral line complete. Yellowish, with crosshatching of dark

specks above : a dark lateral band, faint anteriorly ; no caudal spot

:

fins plain. Length 2\ inches. Trinity, San Marcos, and Comal rivers,

Texas : locally abundant. (Xocomis, an Indian name, applied by Girard to

a group of fishes here regarded as a subgenus under Hybopsis.)

Notropis nocomis, Evermann, Bull. XL S. Fish Comm., xi, 1891, (May 25, 1892), 78, Trinity

River, Palestine, Texas, and San Marcos River, San Marcos, Texas. (Type, No.

45556. Coll. Evermann, Scovell, & Gurley.)

428. NOTROPIS SHOIARDI (Girard.)

Head 3f ; depth 4-, ; eye very large, 2^ to 3 in head. A. 7; scales 5-36-2;

teeth 1,4-4, 1, (2, 4-4, 2, according to Girard), with deep grinding surface,

and the edge strongly crenate. Body compressed, the back elevated; tail

slender; snout short, not blunt ; mouth terminal, very oblique; lower jaw
included; maxillary reaching front of eye; dorsal inserted over ventrals;

12 scales before dorsal. Olivaceous, sides with dusky streaks and dark

specks. Length 3 inches. Ohio and Tennessee basins to Iowa and the

Ozark region, in cold streams and springs; abundant in Arkansas, and in

northern Alabama. ( Named for Dr. George C. Shumard, naturalist on the

Mexican Boundary Survey.)

Albuniops shumardi, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 194, Arkansas River, Fort

Smith, Arkansas. (Coll. Shumard.)

Notropiaboops, Gilbert, Proc. U. S. Nat. Mus., 1884, 201, Salt Creek, Brown County, Indiana,

and Flat Rock Creek, Decatur County, Indiana. (Type, No. 34982. Coll. Gilbert.)

Mhmilus ahumordi, Jordan & Gilbert, Synopsis, 194, 1883.

MinnihiK acdbrieepa, Jordan & Gilbert, Synopsis, 194, 1883, not of Cope.

427. NOTROPIS ILLECEBROSl S (Girard).

Head 4£ ; depth 4£ ; eye 3£ ; snout 3f . D. 8 ; A. 8 ; scales 7-35-3, 11 before

the dorsal ; teeth 1, 4-4, 1, slightly hooked, with slight grinding surface.

Body rather deep, compressed, caudal peduncle deep, its least depth 2\ jn

head. Mouth large, oblique, maxillary reaching eye ; lower jaw included;

eye large, greater than snout; interorbital width equal to snout; width

of lower jaw at base li in eye. Origin of dorsal very little behind inser-

tion of ventral fins, a little nearer snout than base of caudal. First rays

of dorsal somewhat produced, their length greater than that of head ; free

margin of dorsal very slightly concave in the expanded tin : base of fin 1$

in longest ray. Longest anal ray 1$ in head. Pectorals equal longest

dorsal ray. Pale straw color, side with a broad silvery band following

course of lateral line ; sides of head silvery. Length 3 inches. Descrip-



Jordan and Evermann.—Fishes of North America. 200

tion here drawn up from the types. Lower Arkansas River basin, prob-

ably not distinct from Xotropis shumardi. (illecebrosus, enticing.)

Alburnops illecebrosus, Gieaed, Proc. Ac. Xat. Sci. Phila., 185G, 194, Arkansas River, Fort
Smith, Arkansas. (Type No. 66. Coll. Dr. Shumard) ; Girard, Pac. K. R. Burr, x, 262,

pi. 57, figs. 5-8, 1858.

Minnilus shumardi, Jordan & Gilbert, Synopsis, 192, 1883 (in part).

428. XOTROPIS HUDSOMUS (DeWitt Clinton).

(Spawn-eater ; Spot-tailed Minnow ; Shiner.)

Head 4f ; depth 4 ; eye 3. D. 8 ; A. 8 ; scales 5-39-4 ; teeth 1, 4-4, or 1,

or 2. Body elongate, considerably compressed in the adult. Head quite

short. Muzzle blunt, decurved, shorter than the very large eye. Mouth
moderate, nearly horizontal, the jaws nearly equal, the maxillary nearly

reaching to the eye. Lateral line nearly straight, slightly decurved ante-

riorly. 18 scales before dorsal. Pectorals not reaching ventrals, the latter

not to vent. Coloration very pale, with usually a dusky or black spot at

base of caudal, especially in the young ; sides with a broad, silvery band,

which is sometimes dusky. Length 4 to 6 inches. The Dakotas and
Lake Superior to New York, and southward to South Carolina; abundant
in the Great Lakes, and not rare east of the Alleghany Mountains; a large

and handsome minnow, the choice "live bait" of the St. Lawrence
River angler. The typical form, hudsonius, in the Lower Great Lakes
and the Hudson, Susquehanna, and other northeastern rivers, lias

the head short, 4$ in length; eye 3^ in head, as long as the blunt snout;

mouth less oblique than in selene, more so than in amarus', maxillary not

reaching front of eye ; caudal spot jet-black. Teeth 2, 4-4, 1. Specimens
apparently referable to hudsonius rather than to amarus occur in the Poto-

mac, and in streams even so far south as South Carolina, but the bounda-

ries of hudsonius, amarus, and saludanus are hard to fix.

Chijini hwlsouia, DeWitt Clinton, Ann. Lye. Nat. Hist. N. Y., 1, 49, 1824, Hudson River.

Budsontusfluviatilis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 210, Hudson River. (Type, No.

14. Coll. Baird.)

Hybopau budttmhUf Cop*, <'ypr. Penn., 386, 1866.

Leuciacut kudtonku, Gi'nthkk, Cat., vn, 250, 1868.

Cliobt kudaoma, Jordan & Gilbert, Synopsis, 171, 1883.

Represented in Lake Superior by

128a. KOTBOPIS HUDSONIUS 8KLKNE (Jordan).

With the head very short, 4! in body, the mouth quite oblique, the pie-

maxillarj on Level of lower part of pupil; snout ;

eyej maxillary reach-

ing front of eye. Caudal spot jet-black. Teeth-. 1-4, 2 or 1. (oifXtfvij,

the moon.)

ImxBw ttlmtt JORPAW, Bull. 1 - N it Mu> ., \. 1 10, 1-77, Lake Superior, Bayfield, Wiscon-
sin. (Coll. Ullner.)

Munnl" .! m, Jobdax a Gilbert, 9ynopcJ . 188, 1888,
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Southward it gives place to

428b. NOTROPIS HUDSONIUS AMARUS (Girard).

Very close to var. hudsonius, characterized by the longer and less obtuse

head, 4i to i'l in length, the eye 3i in head, longer than snout; the cau-

dal spot faint or wanting, and the teeth 1, 4-4, 0. Delaware and Potomac

rivers. This is not unlikely a distinct species, as Abbott has contended, but

there is some evidence of its intergradation with hudsonius. (amarus,

bitter, the type from brackish water.)

Hudsonius amarus, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 210, Chesapeake Bay ; Potomac
River at Washington. (Coll. Girard.)

Hybopsis pha'enna, Cope, Proc. Ac. Nat. Sci. Phila., 1804, 279, Delaware River, Trenton,

New Jersey. (Coll. Cope.)

Hybopsis storerianus, Cope, Cypr. Penn., 38G, 18GG.

Leuciscus storeriattus, Gunther, Cat., vu, 250, 1868, not Iiutilus storerianus, Kirtland.

Hybopsis phdenna, Abbott, Amer. Nat., 1874, 333.

Cliola storeriana, Jordan & Gilbert, Synopsis, 170, 1883.

This form gives place still further southward to

428c. NOTROPIS HUDSONIUS SALUDANUS (Jordan & Brayton).

Head 4Jj depth 4£; eye large, 3£, (3 to 4). D. 8; A. 8; scales 5-39-3;

teeth 1, 4-4, 0, two or three of the teeth obtuse, not hooked, only one or

two of them showing a grinding surface. Body elongate, but less so than

in var. hudsonius', moderately compressed. Caudal peduncle long. Head
large, rather heavy and gibbous forward, the muzzle rounded in profile.

Mouth moderate, subinferior, the maxillary not reaching eye. Scales large,

thin and loose, about 12 in front of dorsal. Lateral line somewhat

decurved in front. Fins rather small
;
pectorals not reaching ventrals,

the latter not to vent. Coloration pale olivaceous, nearly white, with

traces of a plumbeous lateral streak, this sometimes appearing as a black

lateral band, (var. euryopa), and sometimes leading to a black caudal spot

as in hudsonius. Length 4 inches. Coastwise streams from the James to

the Ocmulgee. Close to subspecies amarus with which it may intergrade.

Head notably longer, 4^ to 4£, the snout especially longer, as long as eye,

projecting beyond the inferior mouth.

Albnrnops mludanus, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 16, 1878 ; tributary of

Saluda River, Greenville, South Carolina. (Typo, No. 31128. Coll. Jordan & Brayton.)

Hudsonius euryopa, Bean, Proc. U.S. Nat. Mus., 1879, 285, McBean Creek, tributary of

Savannah River, Georgia. (Type, No. 23513. Coll. A. Graves.)

Cliola saludana and euryopa, Jordan & Gilbert, Synopsis, 170, 171, 1883.

Subgenus CODOMA, Girard.

429. NOTROPIS ORNATUS (Girard).

Head 3fto4; depth 3; eye 3| to 4. D. 8; A. 7; scales 7-40-4, those

before dorsal large, 17 ; teeth 4-4. Body stout and compressed, the back

arched, the head very blunt, thick and rounded, almost spherical in the

male. Mouth small, somewhat oblique, the cleft mostly anterior; the

jaws equal. Eye smallish. Scales deep, very closely imbricated, those on

sides much higher than long ; lateral lino decurved. Dorsal a little behind
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ventrals. Fins all rather small. Snout highly prickly in spring males.

Color dark; sides with about 8 to 10 more or less conspicuous crossbars;

head mostly black in males ; fins all "with the middle part dusky or black,

the tips milk-white, the ventrals and the anal notably so ; females paler,

the lateral bars narrower and shorter, the fins with less black. Length 2\

inches. Chihuahua River, our specimens taken in the original locality

by A. J. Woolman. (ornatus, adorned.)

Codoma ornutu, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 195, Chihuahua River; and U.S.

Mex. Bound. Surv., Ichth., 53, pi. 29, figs. 22-25, 1859 ; this species and Notropis aztecus both

well figured by Girard. (Type, No. 91. Coll. J. Potts.)

Cliola ornata, Jordan & Gilbert, Synopsis, 173, 1883.

Subgenus MONIANA, Girard.

430. NOTROPIS FORJIOSl S (Girard).

Head 3f ; depth 3| ; eye 3£. D. 8 ; A. 8 ; scales 7-43-4, 23 before dorsal

;

teeth 4-4. Body elliptic, compressed, the form about as in N. hitrensis.

Mouth moderate, oblique, the maxillary 3£ in head. Dorsal fin rather

high. Sides with a dusky streak, a brown spot at base of caudal. Length

2\ inches. Rio Mimbres, Chihuahua. Well distinguished from N. hitren-

sis and related forms by the small size of the scales, (formosus, comely.)

Monianaformosa, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 201, Rio Mimbres, Chihuahua.
Cliola formosa, Jordan & Gilbert, Synopsis, 174, 1883.

Notropis formosus, Jordan, Proc. U.S. Nat. Mus., 1885, 125.

431. NOTROPIS FRIGIDUS (Girard).

Head 4i ; depth 3£ to 4; eye moderate, 4 in head. D. 9 ; A. 9. ; lateral

line 37. Body moderately elongate, compressed, with long caudal pedun-

cle. Head moderate, the snout subcorneal, somewhat pointed. Mouth
rather large, oblique, the maxillary scarcely extending to orbit. Lateral

line decurved. Length 34 inches. Rio Frio, Texas ; differing from X
hitrensis in the smaller scales, (frigidus, cold ; in Spanish, frio.)

Montana frigida, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 200, Rio Frio, Texas. (Type, No.

124. Coll. Clark.)

Cliola leonina, Jordan & Gilbert, Synopsis, 174, 1883, not of Girard.

432. NOTROPIS LUTREXSIS (Baird & Girard).

Head3|; depth 3 (adult) to 4; eye small, 4. D. 7 or 8; A. 8; scales 6-35-2;

teeth 4-4. Body oblong, elevated, strongly compressed, the back arched :

caudal peduncle rather slender. Head stout and deep, its appei outline

depressed, the nape elevated, forming an angle, so that the profile i8

•omen hat concave. Young more slender, the form variously elongate 01

elliptical. Mouth rather large, quite oblique, the lower jaw included.

Lateral line strongly decurved. Thirteen .scales in front ofdorsal. Males

profusely tuberoulate in spring. Colors in life brilliant, steel-blue; the

lowei parti silvery; the belly orange-red io the males; a oonspiououa

violet-colored crescent behind the shoulders, followed by crimson ores

sent; tins reddish, the anal and caudal blood-red. Female plain greenish,

the tins unspotted. Length 3| inches. Southern Illinois to South Dakota,
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Kansas, and the Rio Grande; very abundant in clear brooks southwest-

ward; a very brilliant and very variable little fish. (Intra, the otter;

the species was first known from Otter Creek, Arkansas.)

Leuciscuslutrensis, Baird & Giuard, Proc. Ac. Nat. Sci. Phila., 1853, 391, Otter Creek, tributary

of North Fork Red River, Arkansas. (Type, No. 104. Coll. Capt. Geo. B. McClellan.)

Oyprinella mavis, Girard, Proc. Ac. Nat. Sci. Phila., 185G, 197, San Antonio, Texas.

Montana Iselabilis, Hurrah Creek, tributary of Rio Pecos; coiichi, China, New Leon
;

rutila, Cadareita, New Leon ; and gracilis, Monterey, New Leon, Girard, Proc. Ac.

Nat. Sci. Phila., 1856, 199-201. (Type, No. 116. Coll. Couch.)

Montana leonina, Leon River near San Antonio ; and complanata, Brownsville, Texas,

Girard : I. c, 199, are probably the same, though figured with smaller scales.

Monianapulchella, Girard, Proc. Ac. Nat. Sci. Phila., 1856,200, Sugar Loaf Creek, tributary

of Poteau River. (Coll. Mollhausen.)

Montana gibbosa, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 201, Brownsville, Texas. (Type,

No. 31159. Coll. Yan. Vliet.)

Oyprinella billingsiana, Cope, Hayden's Geol. Surv. Terr. Wyoni. for 1870, (1871), 439, St. Joseph,

Missouri. (Coll. Dr. Wm. Stinipson.)

Montana jugalis, Cope, Hayden's Geol. Surv. Wyom. for 1870, (1871), 439, St. Joseph, Mis-

souri.

Hysilepis iris, Cope, Zoiil. Wheeler Surv., v, 653, 1875, (1876), Rio Grande, San Ildefonso, New
Mexico. (Type, No. 16976. Coll. Yarrow.)-

Oyprinella forbesi, Jordan, Bull. 111. State Lab. Nat. Hist., n, 57, 1878, clear streams of

southern Illinois. (Type, No. 29867. Coll. Forbes.)

Cliola montiregis, Cope, Proc. Amer. Philos. Soc, 1884, 168, Monterey, New Leon.

Leuciscns lutrensis, Ginther, Cat., vn, 258, 1868.

OyprineUa complanata, Jordan, Bull. Hayden's Geol. Surv. Terr., iv, 3, 665, 1878.

Cliola iris, Jordan & Gilbert, Synopsis, 1 72, 1883.

Cliola jugalis, Jordan & Gilbert, Synopsis, 172, 1883.

Cliola gibbosa, Jordan & Gilbert, Synopsis, 174, 1883.

Cliola httrensis, Jordan & Gilbert, Synopsis, 175, 1883.

Cliola mavis, Jordan & Gilbert, Synopsis, 176, 1883.

Cliola billingsiana, Jordan & Gilbert, Synopsis, 177, 1883.

Cliola forbesi, Jordan & Gilbert, Synopsis, 174, 1883.

433. XOTROPIS PROSERPINA (Girard).

Head 3f; depth 4; eye 4; snout 3£. D. 7; A. 7;" scales 6-35-3, 14 before

dorsal. Body rather robust; mouth subinferior, nearly horizontal.

Brownish above, paler below, but no silvery lateral band; a metallic

band of dark points from upper edge of preopercle to upper edge of caudal.

Length 2 inches. Rio Grande region. (Proserpina, Proserpine, the allu-

sion not evident.)

Montanaproserpma, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 200, Devil River, Texas. (Type,

No. 117. Coll. Clark.)

Moniana anrata, Girard, I.e., 200, Piedrapainte, New Mexico. (Type, No. 118. Coll. Clark).

t Montana tristis, Giuard, /. c, 1856, 201, locality unknown. (Coll. Beckwith.)

Cliola deliciosa, Jordan & Gilbert, Synopsis, 175, 1883.

Cliola anrata, Jordan & Gilbert, Synopsis, 175, 1883.

Notropis proserpina, Jordan, Proc. U. S. Nat. Mus., 1885, 125.

434. NOTROPIS CALLISEMA (Jordan).

Head 4; depth 4? ; eye 4£. D. 8; A. 8; scales 6-39-3; teeth 4-4. Body

rather elongate, fusiform, compressed. Head elongate, the muzzle rather

blunt, projecting over the moderate, oblique mouth; maxillary not reach-

ing to opposite eye. Eye moderate. Scales firm, closely imbricated, 15
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in front of dorsal. Dorsal fin extremely high; its height in the males one-

fourth length of body, in females somewhat lower ; its insertion almost

directly over first ray of ventrals. In the other similarly colored species

of Notropis the dorsal is evidently behind the ventrals. Coloration bril-

liant, clear dark blue above, sides and below abruptly silvery; a blue

lateral streak, much as in K. caruleus, bounding the blue of the upper
parts, the white pigment of the lower parts looking as if painted over the

blue. Dorsal with a large black spot on its last rays above. Dorsal,

anal, and caudal with the usual satin-white pigment at their tips; these

fins otherwise of a clear, ferruginous orange. Females slender and dull-

colored. Length 2f inches. Ocmulgee River, Georgia. An elegant fish.

(na/.bg, beautiful; arjfia, sail, from the dorsal fin.)

Episema callisema, Jordan, Ann. Lye. Nat. Hist. N. T., 1876, 363, South Fork of Ocmulgee
River, Flat Shoals, Georgia. (Type, No. 17864. Coll. Jordan & Gilbert.)

Codoma callisema, Jordan, Bull. U. S. Nat. Mus., xn, 52, 1878.

Cliola callisema, Jordan & Gilbert, Synopsis, 173, 1883.

Subgenus CYPRINELLA, Girard.

435. XOTROPIS BUBALINUS (Baird & Girard).

Head 4i; depth 3 ; eye 4 in head. D. 8; A. 9; scales 32 to 35. Body
short, the back arched; head short and deep, blunt in profile; mouth
moderate, oblique, the jaws subequal; lateral linedecurved. Coloration

plain in spirits, the males probably with bright pigment. Length 3£

inches. Streams of Arkansas and westward ; not common. (Diminutive
of bubalus, buffalo.)

Levciscus bubalinm, Baird & Girabd, Proc. Ac. Nat. Sci. Phila., 1853, 391, Otter Creek,
Arkansas. (Coll. Capt. Geo. B. McClellau.)

Cyprinella bechtcithi, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 197, Arkansas River, near Fort
Makee. (Coll. Beekwith.)

Cyprinella gnnnisoni, Girard, I.e., 197 ; said to be from Cottonwood Creek, Utah, which must

bean error, ns no NotropU is found in Utah. (Type, No. 139. Coll. Kreuzfcld.)

Cyprinella mubrosa, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 197, and Pac. R. R. Surv., x, 266, 1858

Coal Creek, tributary of South Fork Canadian River. (Typo, No. 133. Coll. M811-

hausen.

Ogprinelia Itpida, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 197, Rio Frio, Texas; may be

httrauu ; and Pac. R. K. Surv., x, 268,1858. (Coll. Kennerly.)

Of/pritteUa bubaiina, (Jirard, Pac. R. R. Surv., x, 265,1858.

Cliola Upida, Jordan & Gilbert, Synopsis, 176, 1883.

Cliola umbrota, bubalma, and gnnnisoni, Jordan & Gilbert, Synopsis, 176,1883.

436. NOTROPIS LUDIBUHBUS (Girard).

I bad 4; depth 4f ; eye large, 3 in head; snout 4. D. 8; A. 7: scales

4-31-3, 13 before dorsal. Body elongate, subfusi form. Month oblique,

small, the maxillary extending to eye. Dorsal fin high, silvers ; lateral

line with black (lots. Length 2 inches; locality unknown, probably
Indian Territory. ( 1 itrfihintd its, playful.)

n.il.i huHbtmda, Qirakd, Proc Ac Nat. Sci. Phila., 1866, 196, locality unknown. (Ooll.

kwith.)

ludibunda, JORDAN A QlLBIRT, BynoIMla, 177, 18KH.

F. N. a.— 19
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437. XOTROPIS MACBOSTOMUS (Girard).

Head 4; depth 4i D. 8; A. 9; lateral lino 36; teeth 1, 4-4, 1. Body
slender, the form approaching that of N. athcrhwides. Head moderate.

Mouth rather larger than in related species, oblique, the maxillary reach-

ing front of eye. Eye large. Lateral line somewhat decurved. Dorsal

behind ventrals. Brownish above ; cheeks and sides bright silvery. Rio

Grande region, northward to Kansas, if umhrifer is the same species.

(fianpuc, wide; orvua, mouth.)

Oyprinella microstoma, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 198, Devil River, Texas.

(Type, No. 129. Coll. Clark.)

fOyprinella luxoides, Girard, 1. c, 198, San Pedro Creek, Texas. (Coll. Kennedy.)

fCypiinellaluguhris, Girard, I.e., 199, locality unknown. (Coll. Beckwith.)

. fXolropis umbrifer, Hay, Proc. U. S. Nat. Mus., 1887, 245, Solomon River at Beloit, and Saline

River near Wa Keeney, Kansas. (Coll. Hay.)

438. NOTROPIS TEXAMS (Girard).

Head 4; depth 4£; eye 3 in head. D. 8; A. 8; scales 5-35-4, 15 before

dorsal. Body rather slender; snout bluntish ; mouth nearly horizontal,

the lower jaw slightly projecting. Lateral line nearly straight. Fins

moderate. Eye slightly longer than snout, equal to maxillary. Silvery,

dark points along lateral line; a small jet-black caudal spot slightly

larger than pupil; a row of dark points along base of anal. Length 2

inches. Rivers of Texas from the Trinity to the Salado.

Oyprinella tc-ima, Girard, Tree. Ac. Nat. Sci. Phila., 1850, 198, Rio Salado and Turkey
Creek, Texas. (Type, No. 182 (2710). Coll. Clark); Meek, Proc. U. S. Nat. Mus., 1885,

124.

Xotropis texanus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1886, 17.

439. NOTROPIS NOTATUS (Girard).

Head 4 ; depth 3$ ; eye 3£. D. 8 ; A. 7 ; scales 5-35-3. Body stoutish;

the caudal peduncle slender. Eye moderate; snout bluntish. Mouth
small, oblique, the maxillary not reaching to the eye. Ventrals in advance

of dorsal. Fins moderate. Coloration plain in spirits, except the black

caudal spot; sides silvery. Streams of Texas, from Austin westward.

Allied to N. venustus, but the scales larger, and the caudal spot faint and

veiled by the scales, (notatus, spotted.)

Oyprinella notata, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 198, Rio Seco. Texas; and Pac.

R.R.Surv.,x, 269, 1858. (Typo, No. 136. Coll. Kennedy.)

Cliola nolala, Jordan & Gilbert, Synopsis, 177, 1883.
.

'
,

440. XOTROPIS YENUSTUS (Girard).

Head 4 ; depth 31 ; eye large, 3| ; snout 4. D. 7 ; A. 8 ; scales 5-31-3,

15 before dorsal ; teeth 4-4. Body rather slender. Head long and rather

pointed. Mouth oblique, the maxillary reaching front of eye; jaws sub-

equal. Fins moderate ; the dorsal behind ventrals. Coloration brownish

above ; sides silvery ; a round black spot as large as eye at base of caudal.

Rio Sabinal, Texas. Allied to N. cercostigma, but with larger scales; com-

pared with N. notatus, the eye is smaller, the mouth more oblique, the

snout more pointed and the caudal spot more distinct in N. venustus.

{venustus, beautiful, like Venus.)
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Cyprinella vemuta, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 198, Rio Sabinal, Texas, (Coll.

Kennerly ; and Mox. Bound. Surv., Ichth., 54, 1859.

Cliola vemuta, Jordan & Gilbert, Synopsis, 178, 1883.

441. NOTROPIS CERCOSTIGMA (Cope).

Precisely like Noiropis stigmaturus except that the scales are larger, 37

to 39'in the lateral line, and the fins in adult males more deeply colored,

orange yellow, with milky tips in life. Teeth 1, 4-4, 1. Caudal spot

nearly circular. Sandy streams tributary to the Gulf of Mexico, from

Pearl River and Red River to Rio Nueces ; abundant, especially so

in Rio Colorado of Texas. (tilpKog, tail; arly/xa, spot.)

Cyprinella cercostigma, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 157, Pearl River, Monticello,

Mississippi.

Luxilus chiekasuvemis, Hay, Proc. U. S. Nat. Mus., 1880, 506, Chickasawha River, Mississippi.

(Type, No, 27419. Coll. Hay.)

Cliola urostiyma, Jordan & Meek, Proc. U. S. Nat. Mus., 1884, 475, San Saba River, Fort Mc-
Kavit, a tributary of Rio Colorado; Clear Creek, Texas. (Type, Nob. 20446 and

17812. Coll. Anderson, Kumlein, & Earll.)

Miiuiilus cercostigma, Jordan & Gilbert, Synopsis, 173, 1883.

Notropis vemutus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1886, 19; but the true vemutua seems

to have still larger scales.

442. NOTROPIS STIGMATURUS (Jordan).

(Spotted-tail Minnow.)

Head il; depth 4f; eye small, 4£ in head. D. 8; A. 8; scales 7-42 to

44-3; teeth 1, 4-4, 1. Body elongate, fusiform, compressed. Head quite

long, rounded above, the snout pointed. Mouth rather large, somewhat
oblique, overlapped by the narrow upper jaw. Iris white. Maxillary

reaching beyond nostrils; premaxillary on level of lower edge of pupil.

Scales closely imbricated, 20 in front of dorsal. Fins low, the dorsal

rather behind ventrals, its height less than one-fifth body. Color pale,

clear olive; black dorsal spot not very distinct; fins with their tips

charged with satin-white pigment, otherwise plain; a very distinct,

large, oblong jet-black spot at base of caudal, the color extending up on

the rays ; this spot is visible on all specimens, and is larger than in any

other of our Cyprinidce; its length about one-third that of the head.

First ray of dorsal dark in front; males with an obsolete black spot on
the middle of the sides in front of the dorsal ; the head, etc., tubercnlate

in spTing. Length 4£ inches. Alabama Basin; very abundant. Very

close to A. oerpo8tigma
}
from which it differs chiefly in the smaller scales,

and of which it may be an eastern variety, {ariyna, spot; ovpd
t
tail.)

PhotogenU ttigmaturut, JORDAN, Ann. Lye. Nat. HM. V S"., 1876, 837, Etowah River, etc.,

Rome, Georgia. (Type, No. 17891. Coll. Jordan & Gilbert.

)

Oodoma ttigmatura, Jordan, JJull. V . B. Nat. Mus., xit, 52, 1878.

Of/prim lla calliura, J0RD LN, It nil. I'. 8. Nat. Bins., 1,61, l
y T7, Black Warrior River, Alabama.

(Type, No. 6866. Coll. Prof. Alex. Wlnchell.)

C&iola oalliura tuid tttgmatura, Jordan 4 Gilbrrt, Synopsis, lTsami 182, I

I u. EfOTBOPIS TBIGHBOI8TIU8 (Jordan i Gilbert).

Head i
:

; depth 4?; eye moderate, 3| in head; scales 6-42-3; teeth L,

•i-i, l. I'xxh rathex slender, compressed. Bead slender, and pointed*
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Mouth quite large, very oblique, the maxillary reaching anterior margin

of eye, the premaxillaries on level of middle of pupil. Lateral line con-

siderably decurved, usually with an abrupt angulation between pectorals

and ventrals ; 19 scales before dorsal. Fins moderate ; dorsal well behind

veutrals. Nuptial tubercles sparse on the head; caudal peduncle and

sides, as far forward as the ventrals, tuberculate in spring males. Males

bright steel-blue above ; sides bright white ; a large black spot at base of

caudal, precisely as in N. callistius; dorsal fin with a broad, dusky, hori-

zontal band at base, the membrane of the last rays jet-black, the tip

milk-white, the rest of the fin of a bright, pale vermilion-red; caudal

rosy, its tips white; anal and ventrals milky. Females duller, but the

black markings distinct. Length 3| inches. Alabama Basin ; abundant

in clear streams, with the preceding and the next, (rpelg, three; xPWi
color ; lariov, sail.)

Codoma trichroistia, Jordan & Gilbert, Bull. U. S. Nat. Mus., xit, 1878, 50, Etowah River,

etc., Rome, Georgia. (Type, No. 31131. Coll. Jordan & Gilbert.)

Cliola trichroistia, Jordan & Gilbert, Synopsis, 181, 1883.

444. NOTBOPIS CALLISTIUS (Jordan).

Head 4£ ; depth 4f ; eye large, 3?. D.8; A. 8; scales 5-40-3; teeth 1,

4-4, 1. Body rather stout and compressed, rather heavy forward, the

dorsal outline considerably elevated. Head stout and rather blunt, its

upper part flattish ; the nuptial tubercles not numerous, arranged in a

few distinct, longitudinal rows, not scattered without order, as in related

species. Mouth large, nearly horizontal, slightly overlapped by the heavy

snout, the maxillary reaching nearly to eye, the premaxillaries anteriorly

entirely below level of orbit. Scales large, not very closely imbricated,

16 in front of dorsal. Fins rather large, the height of the dorsal in males

nearly one-fifth length of body. Coloration dark and brilliant; males

with the back very dark steel-blue; sides a clear silvery violet; belly

and lower fins satin-white; a heavy black blotch on posterior part of

dorsal, extending downward and forming a horizontal bar at base of fin;

rest of the fin vermilion, except the milk-white tip ; caudal fin bright red,

yellowish at base, milky at tip; abroad, golden vertebral band and a

reddish lateral streak ; a large, distinct, round black spot at base of cau-

dal. Females olivaceous, with less black ; the fins dull reddish. Length
4 inches. Alabama Basin. (k&X?ioc, beauty ; lariov, sail, i. e. dorsal fin.)

Photogenis callistius, Jordan, Ann. Lye. Nat. Hist. N. T., 1870, 337, Etowah River, etc., Rome,
Georgia. (Type, No. 17882. Coll. Jordan & Gilbert.)

Codoma callistia, Jordan, Bull. IT. S. Nat. Mus., xn, 52, 1878.

Cliola callistia, Jordan & Gilbert, Synopsis, 181, 1883.

445. NOTBOPIS EUEYSTOMl S (Jordan).

Head 4£ ; depth 4£ ; eye moderate, 3^ in head. D.8; A. 8 ; scales 6-39-3

;

teeth 1, 4-4, 1, with narrow grinding surfaces, the edges of which are

usually crenate. Body elongate, compressed, tapering toward the snout

and the long caudal peduncle. Head moderate, larger than in X. niveus,

rather pointed, wide on top ; snout rather long. Muzzle large, quite

oblique, the premaxillaries on the level of the pupil ; upper jaw slightly
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the longer. Scales moderate, rather closely imbricated, but less so than

in N. whipplii. Pectorals not reaching ventrals, the latter about to vent;

vertical fins not especially elevated. Color olivaceous, the sides bright

silvery, a round black spot, nearly as large as eye, at base of caudal

;

dorsal blotch rather faint; dorsal fin chiefly yellowish green, ferruginous

above, the extreme tip milky white; caudal fin rusty, with milk-white

tips ; lower fins milk-white. Snout and front in males tuberculate ; minute

tubercles on sides of tail. Length 4 inches. Chattahoochee River, {evpvg,

wide; orb/ua, mouth.)

Photogenis enrysiomus, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 356, Nancy's Creek, tribu-

tary of Chattahoochee River, near Atlanta; exclusive of the smaller specimens men-

tioned, which are Xolropis zonistius
;
(not Codoma eurystoma, Jordan, Bull. U. S. Nat. Mus.

xii, 42 = Notropia eonislivs).

Photogenis lenenpus, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 41, 1878, Chattahoochee
River, Gainesville, Georgia. (Type, No. 31124. Coll. Jordan & Brayton.)

Cliola eurystoma, Jordan & Gilbert, Synopsis, 180, 1883.

446. XOTROPIS CERULEUS (Jordan).

Head 4^; depth 4f; eye moderate, 3| in head. D. 8 ; A. 8 ; scales 6-38-3;

teeth 1, 4-4, 1. Body fusiform, somewhat elongate, moderately compressed.

Head moderate. Snout rather pointed, overlapping the small, oblique

mouth, maxillaries reaching nostrils, premaxillaries below level of pupil.

Scales firm, 15 in front of dorsal. Lateral line decurved. Fins all high,

the height of dorsal nearly one-fifth length of fish ; dorsal behind ventrals.

Males with the snout thickly tuberculate. Color bright steel-blue ; sides

and belly silvery white ; a very distinct lateral band of a bright blue-green

color, most distinct posteriorly, and forming a spot at the base of caudal

;

black dorsal blotch rather faint and diffuse
; tips of dorsal, anal, and

caudal charged with satin-white pigment ; the fins otherwise all of a

clear, bright yellow. Females and young with the markings obscure, the

blue lateral band usually evident. Length 3 inches. Alabama Basin;

common ; a very elegant little fish, (cceruleus, blue.)

Photogenis csernleiis, Jordan, Ann. Lye. Nat. Hist. N. T., 1876, 338, Etowah River, Rome,
Georgia. (Type, No. 17883. Coll. Jordan & Gilbert.)

i cmrviea, Jordan, Bull. U.S. Nat. Mus., xu, 52, 1878.

CUoia cii-ruleu, JORDAN & Gilbert, Synopsis, 182, 1883.

447. XOTROPIS NIVET'S (Cope).

Head i\ ; depth 5£ ; eye 3} in head. D. 8; A. 8; scales G-39-3; teeth

1. l-l, 1. with narrow grinding surface. Body regularly fusiform, the

dorsal outline more arched than the ventral. Head conic. Muzzle obtuse,

not projecting. Month nearly terminal, slightly oblique, maxillary reach-

ing front of eye. Coloration very pale, a narrow bluish hand along

caudal peduncle, forming a faint spot at root of caudal. Dorsal no in

males considerably elevated, largely dusky on its last raj b, the rest of the

tm creamy; tip of dorsal, tips of caudal, and whole of anal with milk-

white pigment. Males with t he snout and antedorsal region covered with

mall tuberoles. Length - 1 inches. Southern Virginia to South Caro
Una; common; an extremely variable ipecies, winch may prove to be
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inseparable as a species from .V. whipplii, from which it differs in the

slenderer head and in the bine eaudal streak, (niveus, snowy.)

Hybopsis nii-eus, Cope, Proc. Amer. Phil. Soc. Phila., 1870, 460, Catawba River, North
Carolina.

Photogenis niveus, Jobdan & Bravton, Bull. U. S. Nat. Mus., xn, 20, 1878.

Clioht nirr.t, Jordan & Gilbert, Synopsis, 180, 1S83.

Represented in the Santee Basin by

447a. NOTROPIS NIVEUS CHLORISTIUS (Jordan* Bravton).

Head 4 ; depth 4: eye small, less than snout, 4 in head. D. 7 ; A. 8;

scales 5-36-3 ; teeth 1, 4-4, 1. Body short and deep, strongly compressed,

the form elliptical, as in N. pyrrhomelas, hut rather deeper. Head rather

small and pointed. Mouth quite oblique, the maxillary not reaching line

of orbit, the upper jaw projecting beyond lower
;
premaxillary on level of

pupil. Lateral line decurved. Fins moderate. Nuptial tubercles cover-

ing the whole body, except space anterior to ventrals and below lateral

line ; those on the body much smaller than those on the head. Coloration

dark steel-blue : a very distinct blue stripe along each side of caudal

peduncle; back clear green; lower part of sides abruptly milk-white;

black dorsal blotch large, the lower part of the fin with bright pale-green

pigment, the tip milky ; caudal dusky, its tips milky, its base pale; anal

and ventrals milky, a faint dusky spot on last rays of anal ; iris white.

Females slenderer and less brightly colored ; no caudal spot. Length 3

inches. Santee Eiver and tributaries ; common. This form occurs in the

Catawba with the typical niveus
}
into which it seems to intergrade ; both

forms are very close to N. whipplii, but should probably be considered dis-

tinct species, (\7.upbc, green; larlov, sail.)

Codoma cUoru&ia, Jordan * Bratton, Bull. U.S. Nat. Mus., xn, 21, 1878, tributary of Saluda

River, Greenville, South Carolina. (Type, No. not given. Coll. Jordan & Bravton.)

Cliola chloridia, JORDAN & Gilbert, Synopsis, 183, 1883.

448. NOTROPIS WHIPPLII (Girard).

(Silver-fin.)

Head 4 1 ; depth 4 in adult males ; females and young more slender, 4£ to

5; eye small, 4^ in head. D. 8 ; A. 8 ; scales 5-38 to 40-3
; teeth 1, 4-4, 1,

the edges more or less distinctly serrate. Body moderately elongate,

somewhat compressed, the dorsal and ventral outlines regularly and gently

arched. Head rather short and deep. Mouth rather small, quite oblique,

the lower jaw received within the upper when the mouth is closed.

Leaden silvery, bluish in the males; edges of scales dusky; a dark verte-

bral line ;'a largo black spot on the upper posterior part of the dorsal.

Paired fins and lower part of belly, as well as the tips of the anal and cau-

dal, and the front and upper parts of dorsal, charged with clear, satin-

white pigment in males in spring ; in full breeding dress the dorsal pig-

ment with a greenish luster ; no creamy band at base of caudal; males

with the head and front covered with small tubercles. Length 4 inches.

Central New York, Cayuga Lake, to Minnesota, northern Alabama and

Arkansas, in clear streams : very abundant in the Ohio Valley. (Xamed

for Captain A. W. Whipple, who collected the types.)
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Cijprinella nhipplii, Girard, Proc. Ac. Nat. Sci. Phila., 1850, 19s, Sugar Loaf Creek, tributary

Poteau River, Arkansas. (Type, No. 137. Coll. Uollhausen.

Pltotoijmis spilopterns, Cope, Cypr. Penn., 378, 1806, St. Joseph River, Southwestern
Michigan.

Lu.rilns kentuckiensLs, Kirtland, Post. Journ. Nat. Hist., v, 27, pi. vm, fig. 3, 1847, (not of Rafi-

nesque).

Hypsilepis kentuckiensis, Cope, Cypr. Penn., 371, 1866.

Lencuem spUopterns, Gunther, Cat., vn, 254, 1868.

Clkibi n-hipplei and analostana, Jordan & Gilbert, Synopsis, 178 and 179, 1883.

449. XOTROPIS ANALOSTAN US (Girard).

The eastern representative of JV". whippHi. Entirely similar to whipplU

except that the body is less elongate, the adult male 3| in length instead of

4, and the scales larger, 34 or 35 in the lateral line instead of 38 to 40. Prob-

ably to be regarded as a different species, but possibly intergrading with

whipplii on the westward and perhaps with niveus southward. Streams

about Delaware and Chesapeake bays; abundant in the Potomac and
James ; recorded from the Susquehanna and Delaware. (From Analostan

Island, in the Potomac.)

Cijprinella analostana, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 59, Rock Creek, Analostan
Island, Potomac River; Jordan & Gilbert, Synopsis, 179, 1883, (in part).

Leucuicus analostanus, Gunther, Cat., vn, 256, 1868.

450. NOTROPIS GAXACTUBUS (Cope).

Head 4£; depth 4£. D. 8; A. 8; scales 6-41-3; teeth 1, 4-4, 1, usually

with entire edges. Body fusiform, moderately elongate, not greatly

compressed. Mouth rather large, jaws nearly horizontal, the upper pro-

jecting. Larger than N. uhijyjtJii, more elongate and less compressed, the

scales less closely imbricated, the lateral line less decurved. Eye small.

Steel-blue above, silvery below ; dorsal with a black blotch on its pos-

terior rays; caudal fin conspicuously creamy yellow at base, then dusky;
males with the belly, paired fins, and especially tips of vertical fins

charged with milk-white pigment in spring, the head and front then

covered with small tubercles; in high coloration the anal and caudal are

sometimes pale reddish ; females olivaceous, obscurely marked. Length
5 to 6 inches. Ozark region to Cumberland, Tennessee, and Savannah
rivers

; abundant in the mountain streams. Known by its large size and
the peculiar yellowish band across the caudal, (yahi, milk; ovp&

}
tail.)

EgtUepit galachtnu, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 160, Holston River, Virginia.

(Type, Ho. 1 1981. Coll. Oopa
/ ictu kentuekietuu, GOnthbb, Cat., vn, 251, 1868, not of Kutim-sque.

Cliola 'jnl.u in,, i, JoBDAN & Gilbert, Synopsis, 179, 1883.

4.
r
»l. ETOTBOPIS CAMTJBU8 (Jordan a Meek).

Bead J
;

; depth :>L D.8; A. 9; soalea 6-88-4. Mow robust than A

galaciurus, the hack elevated; anterior profile steep, the snout bluntly

decurved; mouth small, ohiique
; teeth erenate. Bluish silvery; dorsal

tin in adult with a large dark blotch as in W.whipplii; males with silver]

pigment. Length i inohes. Arkansas River and tributaries, not rare in

Kansas and southwestern Missouri. (easwro*, blnnl faced.)
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Cliola camara, Jordan & Meek, Proc. U. S. Nat. Mus., 1884, 474, Arkansas River, Fort

Lyon, Colorado. (Type, No. 12256. Coll. Dr. E. Palmer.)

452. NOTROPIS XJENUBTJS (Jordan.)

Head 4; depth 3i ; eye large, 3| in head. D. 8; A. 10; scales 6-39-3;

teeth 1, 4-4, 1. Body moderately elongate, subfusiforni, heavy forward.

Head heavy, somewhat elongate, rounded above. Mouth large, oblique,

the lower jaw included; maxillary reaching almost to orbit; premaxil-

lary on level of upper part of pupil. Fins all rather low, the height of

the dorsal fin, even in males, only two-thirds length of head ;
caudal fin

large. Color dark steel-blue; silvery below ; a faint black spot at base

of caudal ; scales above dark-edged ; males with the fins mostly bright

crimson ; the dorsal largely black at its upper posterior part ; dorsal,

anal, and caudal fins with white pigment; belly and bases of lower fins

likewise pigmented; head and caudal peduncle tuberculate in spring.

Length 3 inches. Altamaha Basin, Georgia ; locally abundant. (Eaivu,

to scratch ; oipa, tail.)

Mmnilua xsenurus, Jordan, Proc. Ac. Nat. Sci. Phila., 1877,79, Ocmulgee River, Flat Shoals,

Georgia. (Type, No. 17862. Coll. Jordan & Gilbert.)

Codoma ocmmra, Jordan, Bull. U. S. Nat. Mus., xn, 52, 1878.

Cliola xsenura, Jordan & Gilbert, Synopsis, 184, 1883.

453. NOTROPIS HYPSELOPTERUS (Giinther).

Head 4i; depth 4; eye 3. D. 8; A. 11; scales 6-35-3; teeth 1,4-4, 1.

Body short, much compressed, the back elevated. Head short, flattened

above, the muzzle pointed. Mouth large, very oblique, the jaws just

equal. Eye large, about equal to snout and to interorbital space.

Scales with the exposed surfaces very narrow. Lateral line much
decurved ; 16 large scales before dorsal. Dorsal fin inserted entirely

behind ventrals, greatly elevated, its longest ray a little longer than

head ; anal fin also very high and very long, extending almost to base of

caudal ; these fins somewhat lower in females. Color silvery ; the dorsal

blotch conspicuous; a distinct black caudal spot, smaller than eye and

deeper than long ; sides with a silvery band which passes around the

nose, below this a dusky band. Breeding colors unknown. Length 2\

inches. Southern Georgia and Alabama. (vtprjXbg, high : Trnpoj;, fin.)

Allnmivs formosus, Putnam, Bull. Mus. Comp. Zool., i, 9, 1863, Mobile, (not Montana formosa,

Girard).

Leuciscus hypseloplerus, Gvnther, Cat., vii, 255, 1868, Mobile; substitute for formoxus, preocu-

pied. (Coll. Thos. Moore.)

Photogenis grandipimm, Jordan, Bull. U. S. Nat. Mus., x, 62, 1877, Flint River, Georgia.

(Type, No. 9296. Coll. Hugh M. Neisler.)

Cliola hypseloplera, Jordan & Gilbert, Synopsis, 184, 1883.

454. NOTROPIS PYRRHOMELAS (Cope).

Head 4 ; depth 3| ; eye large, 3. D. 8 ; A. 10 ; scales 6-35-3 ; teeth 1, 4-4, 1.

Body deep and compressed. Head stout, rather blunt. Mouth oblique,

the jaws about equal ; maxillary reaching front of orbit. Pectorals

barely reaching ventrals, the latter to anal ; dorsal fin greatly elevated,

its height in male as great as length of head ; caudal very broad and

long, its peduncle stout and compressed ; anal fin large and long. Color-

ation of males dark steel-blue above ; the scales darker-edged ; belly
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abruptly milky white; head pale reddish; snout, tip of lower jaw, and
iris scarlet ; dorsal dusky at base, the usual large black blotch above, red
in front, and broadly milk-white at tip ; tips of caudal milk-white, next
to this a dusky crescent, a wide crescent of bright scarlet inside of the
black, extending into the two lobes of the fin; base of caudal pale;
anterior region and sides of caudal peduncle with rather large tubercles.
Females duller. Length 3£ inches. Santee Basin : very abundant, the
most ornate of our Cyprinidce. (~i p, fire

;
fielaq, black.)

Photogenic pyrrhomelas, Cope, Proc. Amer. Phil. Soc. Phila., 1870, 463, Catawba River, North
Carolina. (Coll. Cope.)

Codoma pyrrhomelas, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 22, 1878.

Cliolu pyrrhomelas, Jordan &, Gilbert, Synopsis, 184, 1883.

455. XOTROPIS GARMAM, Jordan.

Head U; depth 2f. D. 8; A. 11; scales 7-38-3; teeth 1, 4-4, 1. Body
deep, much compressed, the back arched. Head small ; snout shorter than
eye; maxillary not reaching eye

;
pectorals not reaching ventrals, the lat-

ter to anal; caudal deeply forked; scales much deeper than long. Brownish
above, sides rosy or silvery; cheeks silvery, a brownish band from nape
to pectorals ; lower fins salmon color ; caudal reddish. Length 3 inches.
Tributaries of Lago del Muerte, Coahuila. (Garman.) (Named for Sam-
uel Garman, the accomplished ichthyologist of the Museum of Compara-
tive Zoology.)

CyprineUnrtibripinna, Garman, Bull. Mus. Comp. Zobl., vni, 91, 1881, Lago del Muerte.
Notropis (jnrmani, Jordan, Cat. Fish. N. Am., 813, 1885, (substitute lor ruMpknut).
Cliola rubrijrimm, Jordan & Gilbert, Synopsis, 884, 1883. The name rubriirinnis has been twice

earlier used in Notropis.

Subgenus LUXILUS, Rafinesque.

456. XOTROPIS CORXUTUS* (Mitchill).

(Shiner ; Red-fin ; Dace.)

Head 4£; depth 3£, varying much with age; eye 4 to 5. D. 8; A. 9;
scales 6-41-3

; teeth 2, 4-4, 2, with rather narrow grinding surface. Body

•We adopt the specific name commits for this specie-, as the fust preliminary notice by Dr.
Mitchill, in which the species is named < yprimua eormttus, is sufficient for its identification.

*
This

was pubtiahed in July or August, 1817. In December, 1817. the same species was described by
Rafinesque as Cyprimu megalops, ami in February, 1818, Dr. Mitchill £i Vc ' s a detailed account call-

ing it Oyprinut cornutus. 'Die following is the preliminary notice of the Fishes of tho Wallkill
River, Amer. Monthly Mag., I, 1817, 289, July :

TRANSACTIONS OF LEARNED SOCIETIES.—LrCEt'M OF NATURAL HlSTORY.
Sitting of July 7, 1817.—Dr. Benjamin Akerly presented several specimens offish, which ho had

obtained in Wallkill Creek, and which appeared to he. aadescribed spech B,

Bitting of July /',, 1817.—Dr. Mitchill made a detailed report on the ichthyology of the Wall-
kill, from the specimens of fishes presented to the Society at the last meeting hv Dr. 15. Akerly
in behalf ofthe committee of exploration. They consisted of several sorts of

Ctprims, or Caup.
1. The Corporal, or '

'. corporalit, a splendid silvery Bah Inhabiting that stream, the sturgeon ['.']

of Albany ami the western waters. (New.)
2. The Mudfish, or C. atronasuB, so .ailed from his having a black stripe from tail to head, ami

[passing the nose. (New.)
''. 'J'lie Bed-fin, or C, OOrnuius, having elegant scarlet fins and knobs, or lone; protuberant

the head. (New.'j c ^y ' Mil BUS, OR (' \ ii isn.

1. The com in i m Bilure, or Imericau 8. oatu*\ a steady inhabitant of our fresh riversand ponds.
2, 'ih' frog Bilure, or o. gyrimu ; having hut a single dorsal tin. ami a lanceolate tail resembling

thatoiat.idpi.iewii.il full grown, (New.)
I, \i:i:i -

1. The Bnnfiih. or /.. auritus, with thescarlel fins to the gill covers.
2. The Brown Labre, or Labrut appendix \ so called from the black appendages to the gill <

and longer than the preceding d with various othermarks of difference n.'« )

I l OB I'im .

i 1 '.. .'. bite-bellied Shilli-flsb I Kllli-flsh j, oi Bk>j /< f his memoir on the fishes ol

fork. Tio description by himself mid the drawings by l»r. li. Akeri\,urc all completed.
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elongate in the young, in the adult short, compressed, with the anterior

dorsal region much swollen and gibbous. Head rather heavy, compressed,

rounded between the eyes, the snout bluntish. Mouth moderate, nearly

horizontal, the jaws nearly equal, the lower somewhat included. Eye
moderate; maxillary scarcely reaching front of eye, the premaxillaries

below the level of eye. Scales always deeper than long on the sides, becom-

ing extremely deep in the adult. Lateral line decurved. Dorsal moderate,

inserted directly over ventrals in young, thrown somewhat backward in

adult by the growth of the nuchal region. Pectorals barely or not reach-

ing ventrals, the latter about to vent. Eegion in front of dorsal typically

with about 23 scales, the number ranging from 15 to 40. Coloration dark

steel-blue above ; the scales with dusky edges, the bases also dusky; a

gilt line along the back and one along each side, these distinct only when
the fish is in the water ; belly and lower part of the sides silvery, bright

rosy in spring males; dorsal fin somewhat dusky; other fins plain; the

lower fins all rosy in spring males ; head dark above ; a dark shade behind

scapula ; lower jaw and region in front of dorsal to tip of snout covered

with small tubercles in spring males ; female and young fishes are plain

olivaceous above and silvery below. Length 5 to 8 inches. Entire region

east of the Eocky Mountains excepting the South Atlantic States and
Texas ; almost everywhere the most abundant fish in small streams. Its

variations are great, some of them appearing like distinct species, (cor-

mitus, horned.)

Oyprinus cornutus, Mitchill, Amer. Monthly Mag. Crit. Review, i, July, 1817, 289, Wallkill

River, New York
;
preliminary notice ; Mitchill, ?. c, n, February, 1818, 324, detailed

description.

Cyprimu megalops, Rafixesque, Amer. Monthly Mag. and Crit. Review, i, December, 1S17, 124,

Hudson River, above the Falls.

Cyprinu* mehamrw, Rafixesque, I.e., 121, Hudson River, above the Falls.

Lnxilus chrysocephalus, Rafinesque, I. c, 47, 1820, Ohio River.

1Imx3m6 mterruptus, * Rafixesque, I. c, 49, Ohio River ; may be N. rubrifrons.

Rutilus plargynu, Rafixesque, Ichth. Oh., 50, 1820, Ohio River.

t Rutilus oompressus, f Rafixesque, /. c, 51, Monongahela River, etc.; may be N. phologenit.

LeuciscusvMafus, De Kay, N. Y. Fauna: Fishes, 212, 1842. Chittenonda Creek, tributary of

Mohawk River.

Argyreus rubripitmis, Heckel, Russeggers Reisen, 1843, 1040.

Leurisrux apirUngultis, Cuvier & Valenciennes, xvii, 321, 1844, New Jersey: New Harmony,
Indiana. (Coll. Le Sueur.)

Leuciscus ohesus, Storer, Proc. Bost. Soc. Nat. Hist., July, 1845, 48, Florence, Alabama. (Coll.

C. A. Hentz.)

*"42nd species, Yellow Shiner, ImocUus interruptus, Luxile jaunatre: Diameter one-sixth of

total length ; yellowish olivaceous above, Bilvery beneath, rufous brown above the head, a
rufous line from the dorsal to the tail, 2 straight and separated half lateral lines, the anterior

ono above the posterior
;
pectoral fins reaching the abdominal. Dorsal with 10 and anal with 9

rays. A small species, only 3 inches long, called Yellow Chub or Shiner. Seen in the Ohio.

Sides opaque, with violet shades. Iris silvery, mouth large, lips very apparent. Fins yellowish,

pectorals with 10 rays, caudals with ^4."

—

Rqfinetqtte.

f" 47th species. Baiting Fallfish, Rutilus compressus, Rutile appat: Diameter one-seventh of

total length ; silvery, back fulvous, sides compressed, lateral line straight, raised upwards at the

base, snout rounded, mouth hardly diagonal, nearly horizontal. Dorsal and aual fins with 9

rays. A small fish from 2 to 4 inches long, called Fallfish, Bait fish, Minny, etc. It is found in

the Allegheny Mountains, in the waters of the Monongahela, Kanawha, and even in the

Potomac. The name of Fallfish arises from its being often found near falls and ripples. Body
more compressed than in the other species : as much so as in the genus Mhtniltu. Scales large;

lips a little fleshy ; iris silvery gilt ; fins transparent ; the pectoral with 14 rays, and not reach-

ing the abdominal ; tail with 32 rays."

—

Rafinesque.
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Plargyrtts lypicus, Girard, Proc. Ac. Nat. Sei. Phila., 1856, 196, after Rafinesque.

Plargyrus boivmani, Girard, I. c, 190, Sweetwater River, Nebraska. (Coll. Bowman.)

Plargyrus argeniahis, Girard, Z. c, 212, James River, Virginia. (Coll. Baird. i

Albumops plumbeolus, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 282, Saginaw River. Flint,

Michigan.

Hypsilepis comntus, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 158.

Leiiciscus cornnlus, GCnther, Cat., vn, 249, 1868.

Minnilus cornnlus, Jordan & Gilbert, Synopsis, 186, 1883.

Minnilns plumbeolus, Jordan & Gilbert, Synopsis, 192, 1883.

i

Represented northwards by the scarcely tangible

456a. SOTROPIS COBNtJTUS FRONTALIS (Agassiz).

Thirteen to 18 scales before dorsal ; head very heavy. Great Lakes;

everywhere common in mouths of brooks, (frontalis, pertaining to the

forehead.)

Leuciscus frontalis and gracilis, Agassiz, Lake Superior, 368, 370, 1850, Lake Superior.

Hypsilepix cornnlus gibbus, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 158, Monroe County, Mich-
igan.

In Northern Michigan occurs

456b. NOTROPIS COBNUTUS CYANEUS (Cope).

Scales of the dorsal and ventral regions very small, 31 to 40 in front of

dorsal fin . Scales 10-40-4. Coloration extremely dark ; blue-black above

;

fins chiefly black. Northern Peninsula of Michigan : not known to us.

(nvavtor, blue.)

Hypsilepis cornnlus cyaneus, Cope, Proc. Ac. Nat. Sci. Phila., 1867. 160, Montreal River.

Keweenaw, Michigan. (Coll. Dr. John II. Slack.)

In the Roanoke River are two strikingly different forme which should

perhaps rank as distinct species.

457. NOTBOPIS ( ERASIM'S (Cope).

Fifteen scales before dorsal ; scales 6-37-3. Eye 3^ in head ; snout short:

and blunt ; dorsal and anal high, their edges concave. Head 4 in length

;

depth 3§. Colors very brilliant. Steel-blue, the sides always marked
with irregular blackish cross blotches and bars formed by a broad dark

edging on some scales. Males flushed with pink, tho fins all deep red.

Length never more than 1 inches. Roanoke River, in mountain brooks.

i a rosin us, cherry-red.)

. Proc. Ac. Nat. Sci. Phila., 1867, 159, Head waters of Roanoke
River, Virginia. (Coll. Cope.)

45S. NOTBOPIS 4LBEOLU8 (Jordan).

Snout sharper than in the ordinary eornutus, the caudal peduncle and
tin especially longer. Dorsal and anal high, then- free edges oonoave.

Eye 34 in head; depth I. Lateral line 38, L4 scales before dorsal. Pale,

olivaceous aboYCj Bides and tins silvery white, the tip of the snout sil-

\ei\ iii t he male. Length 6 to 7 inches. Koanoke, I'm, and Neuseri
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in the lower stretches and in the river channels, never in the mountain

springs with K. cerasin us. Probably the representative form in the streams

of the pine woods. The typical cornutus is not found coastwise south of

the James, (albeolus, whitish.)

JSotropis megalopa albeolus, Jordan, Bull. U. S. Fish Comm., vm, 1888, (1891), 123, Roanoke River,

near Roanoke, Virginia. (Coll. Jordan, Evermann, & Jenkins.)

459. NOTROPIS LACERTOSUS (Cope).

Head 4*
; depth 4£; eye 3^. D.8; A. 8; scales 5-38-3, 17 before dorsal.

Teeth 2,4-4,2. Very close to X cornutus, and resembling the young of

the latter, but the mouth larger and the lower jaw projecting; maxillary

3 in head, reaching just past front of eye. Body stout, head broad and

deep. Eye large, equal to muzzle and to width of interorbital space.

Fins all low, dorsal inserted slightly behind ventrals. Green above,

sides silvery ; a dark speck on front of opercle ; no red. Length 4 inches.

Head waters of Tennessee River; rare, (laccrtosus, lizard-like.)

Hybopsislacetiosus, Cope, Journ. Ac. Nat. Sci. Phila., 1808, 232, Bear Creek, tributary Middle
Fork Holston River. (Coll. Cope.)

Minnihis lacertosiis, Jordan & Gilbert, Synopsis, 192, 1883.

Notropis lacerlosus, Jordan, Bull. U. S. Fish Comm., vm, 1888, (1891), 144.

Subgenus HYDROPHLOX, Jordan.

460. NOTROPIS MACDONALDI, Jordan & Jenkins.

Head 3§; depth 4f; eye 4£. D.8; A. 9 or 10 ; scales 7-39-2; teeth

2, 4-4, 2, with narrow grinding surface. Allied to Notropis zonatus. Body
elongate, compressed, the snout little convex; eye moderate, a little

shorter than snout; mouth large, terminal, oblique, the lower jaw pro-

jecting, the maxillary to opposite front of eye, 2^ in head. Scales less

crowded than in JV. cornutus, 17 to 20 before dorsal ; dorsal inserted behind

ventrals ; fins moderate. Greenish, with a diffuse band of plumbeous

silvery ; a dark streak along back ; no caudal spot ; fins plain ; males with

the snout, chin, and axils red. Length 5 inches. Mountain streams of

Virginia, tributary to the James and Shenandoah ; common. (Named for

Marshall McDonald, U. S. Commissioner of Fish and Fisheries.)

Notro)>i* macdonaldi, Jordan & Jenkins, Proc. IT. S. Nat. Mus., 1888, 354, pi. 44, fig. 4, Shenan-
doah River, L-uray, Virginia. (Type, No. 39859. Coll. Jordan & Jenkins.)

461. NOTROPIS COCCOGEMS (Cope).

Head 4; depth 4£; eye large, 3£. Scales 7-42-3; teeth 2,4-4,2. Body
elongate, compressed, not at all elevated. Head rather pointed. Mouth
large, very oblique, the pretnaxillary nearly on a level with pupil; lower

Jaw projecting beyond upper; maxillary reaching past front of eye.

About 20 scales in front of dorsal. Back olivaceous; the scales dark-

edged; belly and sides silvery, rosy in spring males; a dusky scapular

baud; a scarlet bar down the line of the preopercle ; muzzle and ripper

lip red; a red axillary spot; outer half of dorsal black, lower half yel-

lowish ; outer part of caudal dusky, base paler ; a faint lateral streak and

a dark vertebral line; lower fins white; snout swollen and tu«berculate
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in spring males; females silvery, with only traces of red markings.

Length 5 inches. Cumberland, Tennessee, and Savannah rivers; abun-

dant in the mountain streams, especially in the head waters of the Ten-

nessee ; a showy little fish, (kokkoc, berry red
;
yeveiov

t
cheek.)

Hijpsilepis coccogenis, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 160, pi. 27, fig. 5, Holston River.

(Type, No. 36849. Coll. Cope.)

Levcixims coccogenis, Gt'NTHER, Cat.,vn, 253, 1868.

Mlanilus coccogenis, Jordan & Gilbert, Synopsis, 188, 1883.

462. XOTROPIS ZONATTJS (Agassis).

Head4i; depth 4f ; eye very large, 3. D.8; A. 9; scales 6-42-4; teeth

2, 4-4, 2, with narrow grinding surface. Body rather elongate, less slender

than in N. coccogenis, the head long, not acute. Jaws equal ; maxillary 3

in head, not reaching eye ; snout shortish ; lateral line decurved. Oliva-

ceous, with a black lateral band, (plumbeous in female) ; no caudal spot

and no spots on fins. Male in spring with the sides and lower parts flame-

red. Length 5 inches. Mountain streams in the Ozark region of Mis-

souri and Arkansas ; abundant. A brilliant fish, representing N. coccogenis

west of the Mississippi, (zonatux, banded.)

AUmrmu zonatw (Aoassiz) Putnam, Bull. Mns. Comp. Zobl., 1, 9, 1863, Osage River, Mo.
Hfotropis zonatu8, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1886, -1.

463. NOTROPIS ZOMSTIUS (Jordan).

Head 3£; depth 3|; eye 3i. D.8; A. 10 ; scales 7-40-3; teeth 2,4-4,2,

with very narrow grinding surface on 1 or 2 of them. Body rather

stout, compressed, the back somewhat elevated, the form that of a young
NotropU corniiius. Head heavy, broad and flattish above, the profile evenly

descending. Mouth large, smaller than in N. coccogenis, oblique, the jaws
about equal, the upper lip opposite middle of eye, the maxillary reaching

front of orbit. Eye very large, longer than snout. Scales not very closely

imbricated, 17 scales in front of dorsal. Lateral line strongly decurved.

Fins moderate, pectorals scarcely reaching ventrals. Steel blue above;

sides with considerable coppery luster ; dorsal fin with a sharp jet black

horizontal bar about halfway up, reddish in young fishes, the tip of the
tin Bonier bat milky, the base pale ; a round black spot nearly as large as

eye at base of caudal ; anal fin plain : caudal dull ferrugineous red, pale

at base as in A', coccogenis, milky at tip
; back and sides with gilt lines

j
B

faint red bar down tbe cheeks as in K. coccogenis; a dark humeral bar;
males with the snout tuberculate

J
females plain, so much resembling

Notropis eury8tomu8
t
from the same waters, that the two species were

at first confounded. Length 4 inches. Chattahoochee River; bhetypioal
examples from Suwannee Creek. (£&v*7,zone; t<rrfov,sail.)

ifoma, Jordan 4 Bratton, Ball, I
. B, Nat, Una., mi, 42, L878, (axel, syn.,0

Jordan).

'ORDAW,Pt< [J. 8. Nat.W '.Suwannee Creek, tributary of Chat-
tahoochee River, in Northern Georgia. (Type, N Lao i Bnyfcm.)

Simmi
, Jordan a < llXBKB I
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464. NOTROPIS RUBBICBOCEUS (Cope).

(Red Fallfisii.)

Head 4; depth \\\ eye 3*. D. 8; A. 9; scales 7-38-3; teeth 2, 4-4, 2,

the edges of the grinding surface often serrate. Body moderately elon-

ga t e, somewhat compressed. Head comparatively long and rather pointed.

Mouth rather large, oblique, the jaws about equal. Eye large, as long

as snout, preinaxillary rather below pupil; maxillary reaching beyond

front of orbit. Lateral line somewhat decurved; 19 scales in front of

dorsal. Dorsal inserted somewhat behind ventrals. Females olivaceous,

sometimes flushed with red. Males dark steel blue, a dark lateral band

of coaly punctulations, which is usually distinct on the anterior part of

the body, and passes through the eye around the snout; fins all rich, clear

red, the dorsal crimson, the caudal pink, the lower fins scarlet; head pale

red, the lower jaw flushed as if bloody; eyes bluish or flushed with red;

a lustrous streak along sides; silvery below. In high coloration the

whole body is more or less red. Males with the head and antedorsal

region dusted with fine white tubercles. Length 4 inches. Head waters

of the Tennessee and Savannah rivers; a surpassingly beautiful little fish,

abounding in rock pools at the foot of the cascades, (rube)', red; croceus,

saffron color.)

Hybopsis rubricroa us, Cope, Journ. Ac. Nat. Sci. Phila., 1868. 231, pi. 28, fig. 4, Tumbling Creek,

tributary North Fork Holston River. (Coll. Cope.)

Htjdrophlox rubricroceus, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 32, 1878.

Minnilus rubricroceus, Jordan & Gilbert, Synopsis, 189, 1883.

465. NOTROPIS CHLOROCEPHALUS (Cope).

Head 4; depth 5; D. 8; A. 8; eye large, 3 in head ; scales 6-39-3; teeth

2, 4-4, 2. Body stout, with deep caudal peduncle. Head broad, with

descending muzzle; mouth oblique, the maxillary reaching beyond line of

orbit; preinaxillary opposite lower margin of pupil; interorbital space

greater than muzzle. Lateral line moderately decurved; 16 scales in front

of dorsal. Color olivaceous, everywhere dusted with blackish specks,

forming a lateral band which terminates in a dusky spot at base of

caudal; green vertebral and lateral lines; top of head and upper portion

of cheeks metallic green; males with the belly dark crimson, the whole

body more or less flushed; lower jaw not black; dorsal and caudal red at

base; sides of head and lateral band red; snout and antedorsal region

tuberculate; lins plain. Length 2\ inches. Santee Basin, in North and
South Carolina; abundant in clear mountain streams. (^Awpof, green;

KKpaTif/, head.) (

Hybopsis chlorocephalm, Cote, Proc. Amer. Phil. Soc. Phila., 1870, 461, Catawba River, North
Carolina. (Coll. Cope.)

Minnilus cMorocephalus, Jordan & Gilbert, Synopsis, 190, 1883.

466. NOTROPIS LUTIPINMS (Jordan & Brayton).

Head 4i; depth 4J; eye 3f . D. 8; A. 8; scales 7-40-3; teeth 2, 4-4, 2.

Body stout and rather strongly compressed, the dorsal region somewhat
elevated, the outline of the back sloping each way from the dorsal fin.
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Head short and rather deep, broad and flattish above, the muzzle moder-

ately rounded. Eye rather large. ' Mouth rather large, but smaller than

in the preceding, quite oblique, the maxillary reaching orbit; mandi-

ble included; 18 scales in front of dorsal. In life clear olive, with very

intense green dorsal and vertebral lines; an intense metallic blackish

band along sides; below this the sides are bright silvery; the whole body
in the males bright, clear red; head and fins all bright golden yellow,

with no red; tip of lower jaw black. Length 3 inches. Small clear

streams of the pine woods, tributary to the Santee and Oconee rivers;

rare, (lufeus, yellow; pinna, fin.)

Hydrophloz lutipinnis, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 36, 1878, Oconee River,

Hall's Springs, Georgia. (Type, No. 31090. Coll. Jordau & Brayton.)

Minnilus lut/pitinis, Jordan & Gilbert. Synopsis, 190, 1883.

Notropis lulipinnis, Jordan, Bull. U. S. Fish Comni., vm, 1888, (1891), 157.

467. NOTROPIS CHILITICUS (Cope).

Head 4; depth 5£; eye large, 3 in head, longer than muzzle. D. 8; A. 8

;

scales 7-36-2; teeth2, 4-4,2. Body elliptical. Head broad behind; occiput

convex. Muzzle acuminate, greater than interorbital width. Maxillary

extending beyond anterior rim of orbit; premaxillaries opposite middle of

pupil; lateral line strongly decurved. Dorsal fin small. Olivaceous, a dis-

tinct silvery lateral band; usually a dark caudal spot; dorsal scales brown-
edged; males with the lips and snout vermilion; a vermilion band through

dorsal and one through anal fin. Length 2 inches. Allied to N". altipinnis,

but more slender, with larger mouth. Basin of the Great Pedee River,

North Carolina, common in upland streams, (^a/or, lip.)

Hybopsis chUUictu, Cope, Proc. Amer. Phil. Soc. Phila., 1870, 462, Yadkin River, Roane
County, North Carolina. (Coll. Cope.)

468. NOTROPIS ALTIPINNIS (Cope).

Head 4| ; depth 3£ ; eye very large, longer than snout, 2f in head. D. 8;

A. 9; scales 5-36-2. Allied to N. chalyba'us, but more robust in form. Body
rather short and deep ; head short, compressed. Ventrals extending to

beyond last rays of dorsal, reaching anal. Dorsal elevated, its height

equal to half its distance from the snout. Scales before dorsal small.

Greenish; a lateral silvery band, strongly punctate with black; a black

baud across eye and suout ; lower jaw always blackish; young with a

black caudal spot; no black at base of anal; snout yellowish; vertical

tins light reddish in life. Length 2jr inches. Clear streams of the pine

woods, tributary to the Great Pedee and Cape Fear rivers; abundant.

(alius
}
high

;
pinna, fin.)

AJbunuUm cM^kmU, COPI, Proc. Amer. Phil. Soc. Phila., IsTO, 4>A, Yadkin River, Roane
County, North Carolina. (Coll. Cope.)

Mm,ah'* oitfpfctntr, Jordan & Gjmiebt, SyuopHH, 196, 1888.

461). NOTROPIS KOSKl'S (Jordj

Head 1 1 ; depth i
; eye Dearly 3. A. 7, never 8, m in the related

N.chalybaiM, Scales 5-38 5; teeth 2, I 1,2. Body short and stout, little
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compressed. Head rather short, thick, bluntly rounded. Mouth moder-

ate, slightly oblique, the jaws about equal. Eye large, about equal to

muzzle, a little less than the broad interorbital space. 15 scales before

dorsal ; dorsal fin high, directly over ventrals. Olivaceous ; scales dark-

edged ; a broad plumbeous lateral band ; lips black ; a dark caudal spot;

a dark vertebral line; anal region dusted with dark points; cheeks and

belly silvery ; males with the dorsal, anal, caudal, and pectorals mostly

rosy red ; iris, top of head, and tip of snout red. Length 2| inches. Low-
land streams of the Gulf States from the Ogeechee to the Mississippi;

the commonest species in the Okeefinokee swamps, (roseus, rosy.)

Luxilmroseus, Jordan, Bull. U. S. Nat. Mus., x, 61, 1877, Notalbany River, near Tickfaw,

Louisiana. (Type No. 17831. Coll. Bean.)

Minnilus roseus, Jordan & Gilbert, Synopsis, 189, 1883.

470. NOTROPIS CHALYB.EUS (Cope).

Head3f; depth 5; eye large, 3 in head. D.8; A. 8; scales 6-33-3 ; teeth

2, 4-4, 2. Body moderately elongate, the back a little elevated, with slen-

der caudal peduncle. Head flat above, rather narrow ; muzzle rather

pointed. Mouth very oblique, the lower jaw the longer. Lateral line

decurved. Dorsal inserted behind ventrals ; dorsal and anal very short

and high
;
pectorals and ventrals short ; 16 to 18 scales in front of dorsal.

Color dark; a broad, black, shining lateral band from muzzle to base of

caudal; a light band above it on the muzzle; belly straw-colored, bright

orange in spring males ; fins plain ; a small dark spot at base of caudal;

a dark streak along base of anal. Length 2 inches. Delaware River to

the Ogeechee River ; in coastwise streams and swamps, rather scarce.

Strongly resembles N. anoyenus, the teeth, and scales of back different.

(xalvfialog, iron-colored.)

Hybopsis chalybmts, Cope, Cypr. Penn., 383, 1866, Schuylkill River, Pennsylvania.

Minnilus chalybxus, Jordan & Gilbert, Synopsis, 191, 1883.

471. NOTROPIS CHROSOMUS (Jordan).

Head 4i; depth 5 ; eye 3£, as long as muzzle. D. 8; A. 8; scales 5-37-3;

teeth 2, 4-4, 2. Form chubby, little compressed, the back somewhat ele-

vated ; caudal peduncle not much contracted. Head rather large, rounded

above, the snout somewhat pointed. Mouth moderate, oblique, the upper

jaw the longer. Scales everywhere large, 16 before dorsal. Lateral line

little decurved. Scales hyaline green in life, with bluo reflections; belly

clear silvery ; a scarlet bar across dorsal, anal, and base of caudal; a nar-

row scarlet band from upper edge of opercles straight to caudal; below

this a silvery band; a row of black dots along lateral line, forming a

small, distinct spot at base of caudal; top of head and vertebral line

golden. Snout tuberculate in males. Length 2\ inches. Alabama Basin;

very abundant in clear streams and outlets of springs. A graceful little

fish, (chrosomus, colored body, name of a related genus.)

Hybopsis chrosomus, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 333, Etowah River, etc., Rome,
Georgia. (Type, No. 17881. Coll. Jordan & Gilbert.)

Hydrophlox chrosomus, Jordan it Bratton, /. <•., 49, 1878.

Minnilus chrosomus, Jordan & Gilbert, Synopsis, 191, 1883.
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472. NOTROPIS X.EXOCEPHALUS (Jordan).

Head 4-\ ; depth 5 ; eye very large, 2f in head. D. 8 ; A. 7 ; scales 5-38-3
;

teeth 2, 4-4, 2. Body rather short and deep, with thick caudal peduncle

;

hack wide, not elevated. Head large, flatfish and broad above, the snout

rounded ; mouth large, oblique, the jaws nearly equal. Lateral line some-

what decurved ; 13 scales in front of dorsal; dorsal slightly behind ven-

trals. Dark olivaceous above, the scales being extensively dark-edged,

so as to give a checkered appearance ; a dark band along sides of caudal

peduncle, which vanishes in black points along sides of body, reappear-

ing on the head and passing around the snout ; a dusky blotch at base of

caudal; males without red markings, the snout swollen and tuberculate

in the spring. Length 2f inches. Georgia to Mississippi ; common in

streams of the pine woods, descending to brackish water ; abundant in

Perdido Bay. {^aivu, to scratch ; Ke<pa/J/, head, from the tuberculate male.)

Hjjbopnt xsenocepkalm, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 334, Etowah River, etc.,

Rome, Georgia. (Type, No. 2011G. Coll. Jordan & Gilbert.)

Minnilus xmnocephalns, Jordan & Gilbert, Synopsis, 192, 1883.

Subgenus ORCELLA, Jordan & Evermann.

473. NOTKOPIS ORCA, Woolrnan.

Head 44; depth 5; eye 4, small, slightly shorter than snout. D. 7: A. 8;

scales 8-42-4. Teeth, 2,4-4, 2, strongly hooked, with little or no grind-

ing surface. Body plump, little compressed, with broad back and belly;

dorsal outline somewhat elevated; head heavy, snout blunt, decurved;

mouth subinferior, little oblique, lower jaw slightly included; maxillary

scarcely reaching vertical of pupil. No barbel. Top of head unusually

high and transversely rounded so that the eye is as near the lower as to

the upper profile of head ; interorbital space very wide and very convex,

equal to distance from tip of snout to pupil. Fins moderate, origin

of dorsal a little nearer snout than base of caudal, slightly behind inser-

tion of ventrals; dorsal falcate, its first rays longest, l£in length of head:

its last rays less than half length of first ; anal not so high, its longest

ra\ a H in head, and about twice as long as its last ray : margin eonea\ e:

pectorals slightly falcate, about reaching ventrals, 1£ in head ; ventrals

short, 2 in head, not reaching vent; caudal very deeply forked, the mid-

dle rays 21 in longest lateral ones, which are as long as head. Scales

rather large, thin, lateral line somewhat decurved. Color in spirits pale;

Bide with a broad, distinct silvery band, as broad as length of snout, bor-

dered above by a narrow plumbeous line ; back sparsely covered with fine

daik punet illations, median lino of back with a taint plumbeous band;

top of head darkish, rest of head Silvery, under part pale; tins pale.

Length 3i inches. Rio Grande at El Paso, Texas ; several specimens I

cm ions species. Little related to any other, (orca, the great killer, from

a slight resemblanoe in form of bead to thai of a dolphin.)

v. ian, Bull. 1 B i'i-ii Comm., xxi 1894, May 3, 1894), >0, Rio Qrande, El

Paso, Texas. (Coll. Woolman & Cox.)

i | \ 20
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Subgenus NOTROPIS.

474. NOTROPIS ARIOMMUS (Cope).

Head 3| to 4i ; depth 4i to 5. D. 8 ; A. 9 ; scales 6-39-2; teeth 2, 4-4, 2.

Body stout, moderately elevated, somewhat compressed. Head heavy,

broad above, the snout moderate, somewhat decurved. Mouth moderate,

oblique, the jaws equal, the upper lip ou level of pupil, the maxillary

reaching the front of eye. Eye very large, 2'i in head, much longer than

snout, larger than in any other of the American Cyprinidffi, except N.

8waini. Fins moderate, the dorsal almost directly opposite ventrals.

Scales large, 15 in front of dorsal. Lateral line much decurved. Oliva-

ceous ; scales above dark-edged ; sides and below bright silvery ; no red.

Length 5 inches. Ohio and Tennessee valleys, generally rare, but abund-

ant about Indianapolis; Greensburg, Kentucky; and Florence, Alabama.

A handsome species, (apt-, an intensive particle; o/i/z«, eye.)

Photogenis ariommus, Cope, Cypr. Penn., 378, 1866, White River, near Indianapolis.

Minnilus ariommus, Jobdan & Gilbebt, Synopsis, 194, 1883.

475. NOTROPIS SCABRICEPS (Cope).

Head 4; depth 4J ; eye very large, 3 in head, longer than snout. D. 8;

A. 8; scales 6-38-3; teeth 2, 4-4, 2. Body rather stout, little compressed,

the back slightly elevated, the form as in Hybopsis amblopa. Head rather

short and broad, the muzzle bluntish, somewhat decurved. Mouth mod-

erate, terminal, little oblique, the jaws subequal, the maxillary reaching

front of orbit. Lateral line not much decurved. Fins rather small; dor-

sal inserted over ventrals. Color plain olivaceous ; scales dark-edged

above ; sides white, with a lateral band formed of dusky specks, this band

running through the eye around the snout. Males tuberculate in spring.

Smaller than N, ariommus and less silvery. Kanawha River, scarce; not

yet recognized elsewhere, (scaler, rough ; -ceps, head.)

Photogenis scabriceps, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 166, Sinking Creek, Walker's

Creek, tributaries of Kanawha River. (Coll. Cope.)

Minnilue scabriceps, part, Jobdan & Gilbebt, Synopsis, 194, 1883; confused with A', shianardi.

476. NOTROPIS JEJUNI'S (Forbes).

Head 4 ; depth 4$ ; eye rather large, 3f in head, equal to snout, less than

interorbital space. D. 8 ; A. 7 ; scales 5-37-3
; teeth 2, 4-4, 1. Body rather

slender; head ilattish above, the snout blunt and rounded ; mouth rather

large, oblique. Dorsal over ventrals; 16scales before dorsal. Color pale,

with a broad silvery lateral band overlying a plumbeous shade; dorsal

sometimes punctulate. Length 3 inches. Western Pennsylvania to Kan-

sas, and north to Winnipeg ; not rare, (jejuuuts, hungry.)

Episema jejuna, Fokbes, Bull. Ills. Lab. Nat. Hist., n, 60, 1878, Illinois River. (Coll. Forbes.)

Minnilus jijuuus, Jobdan & Gilisebt, Synopsis, 194, 1883.

477. NOTROPIS SWAINI, Jordan.

Head 4J; ; depth <ll ; eye very large, 2$ in head, half longer than the

bluntish snout. D. 9; A. 8 or 9 ; scales 6-35 to 38-3, 14 before dorsal;

teeth 1, 4-4, 2, or 1, with very narrow grinding surface or none. Body
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moderately elongate, compressed, rather stouter than in N". rtibrifrons.

Head short and broad, the interorbital space } eye. Mouth large, oblique,

the lower jaw projecting; maxillary to near front of pupil, 2£ in head;

dorsal inserted behind ventrals ; fins small. Color greenish, with a plum-

beous lateral shade and dark dots ; no spot at base of caudal ; tins pale.

Length 24- inches. Rivers of Texas from the Colorado westward, the type

from Rio Comal. (Named for Dr. Joseph Swain, President of the Uni-

versity of Indiana.)

AWionus megalops, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 103, San Felipe Creek, Texas.
Nolmpis sicaini, Jordan, Proc. U. 8. Nat. Mus. 1885, 123, Rio Comal ; Evermann and Kendall,

Bull. U. S. Fish Comm., xn, 1892, (1894), 103, plate XVII, fig. 3.

Albuntellus megalops, Girard, U. S. Mex. Bound. Surv., Ichth., 52, 1859. (Cell. Clark.)

Minnilus megalops, Jordan & Gilbert, Synopsis, 195, 1883, not Oyprinus megalops, Rafinksque.

478. NOTROPIS AMABILIS (Girard).

Head 3*; depth 4£; eye large, considerably longer than snout, 3 in

head. D. 8; A. 8; scales 5-34-3. Body elliptical, rather deep, head short

and rather deep, less acute than in X. dilectus. Mouth terminal, oblique,

the maxillary reaching front of eye. Jaws equal, snout moderately

pointed. Lateral line decurved. Fins moderate. Dorsal somewhat
behind ventrals. Color olivaceous ; sides silvery ; a faint dusky blotch

at base of caudal. Length 2£ inches. Rio Leona, a tributary of Rio

Nueces, Texas, (amabilia, amiable.)

Albumus amah His, Girard, Proc. Ac. Nat. Sci. Phila., 1850, 193, Rio Leona, Texas.
Notropis amabilia, Jordan, Proc. U. S. Nat. Mus. 1885, 122. ,

Albunii Una amabilis, Girard, U. S. Mex. Bound. Surv., Ichth., 51, 1859. (Coll. Clark.)

Minnilus amabilis, Jordan & Gilrekt, Synopsis, 195, 1883.

479. NOTROPIS LEUCIODUS (Cope).

Head 4^; depth 5. D. 8; A. 8; scales 5-39-3. Body rather slender;

muzzle rounded in profile. Mouth oblique, the mandible not projecting.

Lateral line nearly straight ; 13 scales in front of dorsal ; dorsal a

little behind ventrals ; anal short and high. Olivaceous; scales above
dark-edged ; sides silvery, with a purplish band ; a black spot at base

of caudal, always very distinct ; muzzle and base of dorsal red in males.

Length 3 inches. Tennessee Basin, in mountain streams very abun-

dant, but not ascending cold brooks as far as N. telesoopvs, spectrunculuS)

and rubi'icroccus. It is close to A'. telesoopuSj but has the anal shorter,

the eye smaller, paler colors, and always a distinct caudal Bpot. (Aev/cdc,

white; eidoSt appearance.)

Ptiotogmk Imtdodut, Copk, Proc. Ac Nat. Sci, Phila., 1867, 166, Holston River, Virginia.

Mmmlus leutiodus, JORDAN a GilbBBT, Svnopsis, 194,1883. (Coll. Cope)

L80. NOTUOPIS BCOPIFEB, Eigenmann & Xigenmann.

Bead I i<> L}; depth I
1

: eye 3 in head, little less than Interorbital.

D. 9; A. * oi !•: scales 6-36 to 12-1; 11 to is Boalea in front of dorsal;

teeth 2, i-i, 2, grinding snrfaoe very narrow, on t\\<> teeth only. Allied

to NotropU leuoiodu*. Head heavy, compressed, ilat above; snoal blunt,

much demurred; month small, little obliqne; maxillary extending to
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eye : lateral line complete, evenly and gently decurved to above origin

of anal ; a conspicuous black spot at base of middle caudal rays; a

silvery lateral band, its dorsal margin distinct. Manitoba: common;
obtained at Winnipeg, Brandon, Fort Qn 'Appelle and Medicine Hat.

(Eigenmann <x Eigenmann.) (scqpa, broom
;
fcro, I bear.)

is scopiferus, Eigenmann & Eigenmann, Amer. Nat., February, 1893,153, Winnipeg.

4S1. N0TR0P1S TELESCOPUS (Cope).

Head IJ: depth 4f to 5^; eye very large, longer tlian muzzle, 2$ in

bead. D.8; A. 10; scales 5-38-3. Body elongate, not much compressed;

snout short, sharp; 13 scales before dorsal ; dorsal tin inserted about mid-

way between snout and base of caudal, a little behind ventrals. Mouth
very oblique; mandible not projecting. Color pale greenish; the dorsal

scales extensively dark-edged, the two uppermost rows of scales running

into outline of back. Length 1 inches. Tennessee River ; in cold moun-
tain streams, very abundant ; with N. leuciodus, making the bulk of the

small minnows in the Holston River. (-//Atcr/coTroc, far-seeing.)

Photoyeni* telescopus, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 1G5, Holston River, Virginia.

(Coll. Cope.)

Leuciscus telescopus, Guntheb, Cat., vn, 252, 18G8.

Minnilus telescopus, Jobdan & Gilbert, Synopsis, 201, 1883.

Represented in the Ozark region by

481a. NOTROP1S TELESCOPES ARCANSANUS, Meek.

Head 4§ ; depth 5 to 5 ;y ; scales 5-35 to 38-3, 15 before dorsal. A. 10 or

11. Eye 2f in head, the pointed snout 3j. Smaller than the eastern form

and darker, the dorsal farther back, midway between nostril and base of

caudal ; slightly behind ventrals. White River and Little Red River,

Arkansas.

Notropis telescopus arcansanus, Meek, Bull. U. S. Fish Comm., ix, 1889, (1891 1, 133, White River,

Eureka Springs, Arkansas ; Mammoth Springs, Arkansas. (Coll. Meek & Drew.)

482. NOTROPIS SOCKS (Girard).

Head 4; depth 4£; eye 3. D. 8; A. 10. Lateral line 33. Allied to

Notropis swahti, but deeper; the eye smaller, maxillary past front of eye:

lower jaw longest. Silvery, the sides without dark dots ; fins plain.

Live Oak Creek, southwestern Texas, (socius, social.)

AUmrnus socius, GlRABD, Proc. Ac. Nat. Sci. Phila., 1856, 193, Live Oak Creek, Texas. (Type,

No. 70. Coll. Pope.)

483. NOTROPIS NOTEMIGONOIDES, Evermann.

Head 4 to 4J; depth 4 to 4£. D. 8; A. 10 or 11; scales 10-41-3, 29

before dorsal; teeth 2, 4-4, 2, hooked, erenate, with moderate grinding Mil-

face. Body slender, greatly compressed, the back somewhat elevated,

the form much as in Abramis (Notemigonus) crysoleucas; snout pointed,

equal to eye, which is 3£ to 3V in head; caudal peduncle long. Fins

moderate: dorsal well behind ventrals: anal long; pectorals falcate, not

reaching ventrals. Yellowish, silvery below; upper parts dusted with
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black: spots on anterior part of sides so arranged as to form about 16

obtuse angles fitting into each other, the angles opening forward, thus,

^>. these markings on alternate scales; tip of lower jaw with dark

specks: fins pale, dusted with dark specks. Rio Neches, near Palestine,

Texas, and streams about Houston. (Xotemigonus; eidor, likeness.)

Notropii notemigonoides, Evermann, Bull. U. S. Fish Comm., xi, 1891, (May 25, 1892), 81, Neches
River, Palestine, Texas, and Sims Bayou, Houston, Texas. (Type, No. 155")!).

Coll. Evermann, Scovell, k Gurlcy); Evermann <fc Kendall, Bull. U. S. Fish Comm., xii,

1 392 (1894), 103, pi. xvm, fig. 2.

484. XOTROPIS STILBIUS, Jordan.

Head i\ ; depth 5; eye 3. D. 8; A. 10; scales 5-37-2; teeth 2, 4-4, 1.

Body rather slender. Head rather long, somewhat pointed. Mouth
large, oblique, the maxillary reaching eye. Eye very large, greater than

snout and interorbital width. Fins rather high ; the ventrals reaching to

opposite last rays of dorsal. Color pale green; side with a broad silvery

band, on which are many dark punctulations ; these are numerous just

behind shoulder girdle and at base of caudal, where they form an evident

spot, a mark which will usually distinguish this species from the related

ones; checks pure silvery; lips dusky. Length 3 inches. Alabama River

and tributaries ; common. (<rri/ 3?j, shining.)

Hfotropis ttilbiw, Jordan, Ann. Lye. Nat. Hist. NT. Y., 1876, 34:?, Etowah and Oostanaula
rivers, Rome, Georgia. (Typo, No. 31132. Coll. Jordan & Gilbert.)

Minnihis xtilbiits, J. .khan a; GILBERT, Synopsis, 201, 1883.

185. XOTKOI'IS ATHERIXOIDES, Rafinesque.

Head 4| : depth 5| ; eye 3J. D. 8; A. 11 ; scales 5-38-3, 15 before dorsal

;

teeth 2,4-4,2. Body long and slender, compressed, the back not elevated,
Head blunt, conic, proportionately shorter than in related species.

Mouth moderate, very oblique, upper lip on level of upper part of pupil;

maxillary about reaching front of eye. Eye large, rather longer than

snout. Fins low: dorsal well behind ventrals; tips of ventrals extending

to beyond middle of dorsal. Lateral lino decurved. Color translncenl

green above; sides bright silvery; scales above faintly punctate, but not

enongb BO to render them dark-edged, nor to form blotches along sides:

I faint dark vertebral line; males in spring with the snout rosy. Length
l to 6 inches. Greal Lake region and Ohio and Mississippi valleys, and

north to Winnipeg. Abundant in lakes, quiel places, and river channels

;

very variable. Next to N. arge, the largest and handsomest speoiesof this

(atherina, the silverside; kldoq
}
resemblance.)

terinoides, Rafinesqi i. Imer. Month. Mag. A Crit. Rev., 1818,204, Lake Kric.

fi« dim mua, Rai tNESQUE, Teh t!i. Oli., 15, L820, Ohio River.

.1/. Lake Superior, 364, I860, Lake Superior.

K 1 1: 1 1
.
\m\ Cleveland Ann. Bel., 1864, 44, tributaries of Lake Brie.

Cope, f'.vpr. Penn., St. Joseph Rivei .uul Dowi
River, Michigan.

i'n i ii i. ii, /. <., 255, substitute tor jaenitu, preoccupied in Leaeiawa

ubillui and dinamuM, Jouoam A Qilmst, Synopale, 202, i-
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4S6. XOTROPIS ARGE (Cope).

Head 4J; depth 6: eye 2| to 3. D. 8; A. 11; scales 5-39-3. Close to

X. aiherinoidea but the eye very large, longer than snout ; lateral line

nearly straight, head large, the snout not very blunt; mouth large, the

chin projecting. Pale greenish, the silvery band on sides bounded by a

blackish line ; a dark vertebral streak. Length 3^ inches. Upper Wabash
Valley, southern Michigan, Green River, Kentucky, etc.; slenderer than

the usual atherinoides, the eye much larger, but apparently varying into

the latter, hence of doubtful validity, (apyy, shining white.)

Alburnellus ar'ge, Cope, Cypr. Penn., 388, 1866, Detroit River or St. Joseph River; locality

confused.

Notropis urge, Evermann & Jenkins, Proc. U.S. Nat. Mus., 1888, 47; Jordan, Man. Vert., ed. v,

62, 1890.

487. XOTROPIS DILECTTS (Girard).

Head 4£ ; depth 4f ; eye 3. D. 8 ; A. 11 ; scales 7-38-3
; teeth 2, 4-4, 2.

Body elongate, compressed, but a little deeper and more compressed, with

blunter snout ; eye large, larger than snout ; mouth oblique, smaller than

in related species, the jaws subequal, the maxillary-3i in head, reaching

eye. Colors very pale; silvery, snout and bases of fins rosy; a row of

black dots above base of anal
;
young often finely speckled. Length 3i

inches. Lower Ohio to the Rio Grande, abundant in Arkansas and eastern

Texas, in sandy streams; representing rM&W/VoH.ssouthwestward, and per-

haps varying into it. (dilectus, delightful.)

Albnrmts dilectus, Girard, rroc. Ac. Nat. Sci. Phila., 1856, 193, Arkansas River, Fort Smith.

(Type, No. 71 (36927). Coll. Shumard.)

AUmrnus Jepidulus* Girard, Proc. Ac. Nat. Sci. Phila., 1856, 212, Black Warrior River,

Alabama. (Coll. Winchell.)

AUmrnus oligaspis, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 282, Kansas ; anal rays given by error

as i, 14. (Coil. Dr. W. A. Hammond.)

Alburnellus jemezamis, Cope, Zool. Wheeler Survey, v, 650, 1875, Rio Grande, San Ildefonso,

New Mexico. (Type, No. 15981. Coll. Cope & Yarrow.)

Alburnellus dUectus, Girard, Pac. R. R. Surv., x, 259, 1858.

AJbramis ? oligaspis, GCnther, Cat., vn, 309, 1868.

Minnilus oligaspis, Jordan & Gilbert, Synopsis, 200, 1883.

Minuilus jemezanus, Jordan & Gilbert, Synopsis, 203, 1883.

488. NOTROPIS FFMEUS, Evermann.

Head 4$ ; depth 4* to 5; eye large, 3^. D. 8; A. 11 ; scales 7-40-3;

teeth 2, 4—4, 2. Close to Notropis dilectus, but the lateral line more

decurved, the scales a little smaller, and the sides with a dark band.

Body slender, greatly compressed, the outlines gently arched ; snout

pointed, shorter than eye; lower jaw somewhat projecting; maxillary

* This nominal species is probably identical with X dUectus. The following description istaken

from 3 specimens 2% inches long, collected in Pearl River, Jackson, Miss., by Dr. 0. P. Hay:
Body long and slender. Maxillary scarcely reaching front of orbit. Front ofdorsal equidistant

between snout and concavity of caudal. Eye 3 in head, equal to interorbital space. Mandible
projecting slightly, its tip, when closed, opposite middle of pupil. Lateral line decurved; 17

scales in front of dorsal. Dorsal fin high, its highest rays equal to head. Color pale, the aides

bright silvery ; a row of dots along base of anal. Head 4^ ; depth 5 or 6. D. 11; A. 12. Scales

7-35-3. Sandy streams of Alabama and Mississippi.



Jordan and Ever-mann.—Fishes of North America. 295

scarcely reaching orbit. Yellowish above, much speckled, sides with a

broad dark plumbeous band, overlaid with rather large brown spots, most
numerous and distinct posteriorly; base of anal with row of specks ; fins

plain, with dusky specks. Length 2 inches. Hunter Creek, Houston,

Texas. Perhaps a variety of N. dilectus. (fumeus, smoky.)

Notropis fumeus, Evermann, Bull. U. S. Fish Conim., xi, 1891, (May 25, 1892), 81, Hunter Creek,
Houston, Texas. (Type, No. 45558. Coll. Evermann, Scovell, & Gurley); Evermann &
& Kendall, Bull. TJ. S. Fish Comm., xn, 1892 (1894), 103, pi. xvm, fig. 1.

489, NOTROPIS RUBRIFRONS (Cope).

Head 4; depth 4£; eye 4. D.8; A. 10 ; scales 5-39-3, those before dorsal

large, 15 to 17 in number. Teeth 2, 4-4, 2, little hooked, one of them some-

times showing a slight grinding surface. Body moderately elongate, the

back scarcely elevated, the caudal peduncle somewhat contracted. Head
longer than in most related species, conic and rather pointed. Mouth
rather large, very oblique, upper lip above line of middle of pupil, max-
illary reaching to opposite eye. Eye moderate, anterior, usually shorter

than the sharp snout. Olivaceous above ; scales with darker edges ; sides

silvery; a dark vertebral line; a row of dark dots along base of anal;

males with the snout tuberculate in spring, the forehead, opercular region,

and base of dorsal being then flushed with red. Length 2f inches. New
York and western Pennsylvania to southern Michigan, Kansas, and
Kentucky; very abundant in clear streams, especially in the Ohio Val-

ley. An elegant species, smaller than atherinoides, with larger head and
deeper body. It will probably be found, to grade into N. dilectus, but

in all specimens examined the eye is larger* in dilectus, the snout shorter

and more blunt, (ruber, red
;
frons, forehead.)

Alhnmns rithrifrom, Cope, Proc. Ac. Nat. Sci. Phila., 1865, 85, Kiskiminitas River, a tribu.

tary of Alleghany River. (Coll. Cope.)

AU'inHclIiis )>ercobromns,\Covr., Hayden's Geol. Surv. Wyom. for 1870, 440, 1871, Missouri River
at St. Joseph, Missouri.

Atbumettm rubrifrons, Cope, Cypr. Penn., 388, I860.

iscuitrubr\frons, Gi"ntiier, Cat., vu, 225, 1868.

MinmliK rubrifrons, Joudan & GlLBSBT, Synopsis, 202, 1883.

Minnilus perctilironiuK, JoitDAN & Gilbert, Synopsis, 202, 1883.

490. NOTROPIS PHOTOGENI8 (Cope).

Head If; depth 5£; eye 3. D. 8; A. 10; scales 6-40-3. Body slender,

compressed, the form similar to that of .V. rubrifrons. Head moderate.

Mouth (juito oblique, lower jaw scarcely projecting; maxillary about

reaching-orbit. Back broad. Dorsal fin inserted behind middle of body,

a. little behind ventrals. Scales before dorsal 25. Lateral line*deonrved.

Bye larger than in N. rubrifrons. Color olivaceous, with brown vertebral

and dona] lines: sides and below, bright silvery, with dark specks along
the lateral line; nonealong base of* anal. Length 3 inches. Alleghany

region, thus far recorded only from the Youghiogheny and Kanawha,
unless .V. (linn tins should prove to bo a variety of it. The hit t. i [fl Mouter,

with larger eye, and has dark dots along base of anal. V ai . < ih/raulinu*,
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Cope, from the Kanawha is slenderer, the depth 6 in length, the head 3£.

(0<ac, light : ytvuov, cheek.)

"iRutilus compressus, Rafinesque, Ich. Ob., 51, 1820, Monongahela River, etc. ; not identifia-

ble : may be .V. cornutus.

Squalius photogenis, Cope, Proc, Ac. Nat. Sci. Phila., 18(54, 280, Youghiogheny River, Penn.

Photogenic leucops, Cope, Froc. Ac. Nat. Sci. Phila., 1867,104., Sinking Creek, and near Aus-
tinville, Va. (Coll. Cope.)

Photogenis leucops engraulinus, Cope, /. c, 1807, 104, tributaries of Kanawha River, Austin-

ville, Va. (Coll. Cope.)

Leuciscus photogenis, GCntiier, Cat.,vu, 252, 1808.

491. NOTROPIS AMOZM'S (Abbott).

Head 4 : depth 5i, (4f to 5i) ; eye 3^. D. 8 ; A. 10 ; scales 6-39-3. Close

to Xolropis riihrifrons, but the scales before dorsal smaller, as in X. plxoto-

genis. Body elongate, compressed ; eye large, longer than snout. Month
large, oblique, the jaws subequal, the maxillary to front of eye ; 22 to 25,

(rarely 18 to 20) scales before dorsal; lateral line much decurved. Dorsal

high, behind ventrals
;

pectorals moderate. Translucent green, sides

silvery, with sometimes a faint plumbeous band ending in an obscure

plumbeous spot. Length 3| inches. Clear streams east of the Alleghanies

from the Raritan to the Neuse ; abundant ; formerly confounded with

N. photogenis, of which it may be a variety, (amcenus, attractive.)

Alburnellus amcenus, Abhott, Amer. Nat., viii, 1874, 334, Raritan River, New Jersey.

Notropis amcenus, Jordan, Bull. U. S. Fish Coram., xm, 1888, (1891), 102.

492. NOTROPIS SCEPTICUS (Jordan & Gilbert).

Head 3f ; depth 4^; eye 3. D. 8; A. 10; scales 6-38-3; teeth 2, 4-4,1. Body
short and deep, compressed and somewhat elevated. Head rather large,

deep, bluntish. Mouth moderate, terminal, oblique, lower jaw slightly

included; upper lip opposite middle of eye; maxillary extending to front

of orbit. Eye very large, longer than snout ; iuterorbital space broad,

flatfish. Lateral line much decurved. Scales before dorsal large, in 13 to

15 rows. Fins moderate ; dorsal well behind ventrals ; tips of ventrals

extending to last dorsal ray; caudal peduncle moderate. Coloration very

pale green ; sides with a bright silvery band ; scales with very little dark

edging ; a dark line at base of dorsal ; males in spring with the snout pro-

fusely tuberculate. Length 3 inches. Rivers of Carolina from the Cape
Fear to the Santee ; abundant, replacing the allied amcenus, from which it

differs in the deeper body and larger nuchal scales. (oKenTiKut;, observant,

from the large eye.)

Notropis photogenis, ("pale variety"), Jordan & Brayton, Bull. U. S. Nat. Mus., xti, 23, 1878.

Minnilus scepticus, Jordan & Giirert, Synopsis, 200, 18,x:'>, Saluda River, Greenville, South
Carolina. (Type, No. 31081. Coll. Jordan & Brayton.)

493. NOTROPIS MICROPTERYX (Cope).

Head 4* ; depth oi ; eye 3£. D.8; A. 10; scales 5-38-2. Body very slen-

der, compressed; head moderate, rather pointed. Mouth large, oblique;

upper lip on level of pupil; maxillary reaching to opposite front of

orbit. Eye moderate, about as long as muzzle. Scales large. Lateral

lino decurved. Fins all quite small, the dorsal farther back than in

, lated species, so that the short ventrals do not reach much beyond its
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anterior rays, their length 2 in head. Color olivaceous : sides bright
silvery; dorsal scales conspicuously dark-edged : a dusky hlotch at base
of caudal, underlying the silvery luster. Length 2f- inches. Head waters
of Cumberland and Tennessee rivers and also in the Ozark region : abun-
dant in clear streams in northern Arkansas, (uckouc, small ; jrre/w£, fin.)

AttntmeUw micropteryx, Cope, Jonrn. Ac. Nat. Sci. Phila., 1868, 233, Holston River.
Wmmhu micropteryx, Jordan a: Gilbkrt, Synopsis, 203, 1883.

494. NOTROPIS METALLIC IS, Jordan A Meek.

Head 4; depth 5; eye 3. D. 8 ; A. 11. scales 5-35-3, 1G before dorsal;

teeth 2, 4-4, 2, the grinding surface obsolete. Body elongate, compressed,
the back a little elevated. Head small, the snout little acute, shorter
than eye, which is large. Mouth large, oblique, the cleft reaching front of

eye, 3^- in head ; chin projecting. Lateral line decurved. Dorsal inserted

well behind ventrals ; dorsal and anal high, the anal very long. Dark
brown, a rosy band from eye to upper lobe of caudal; below this a metal-
lic dusky band broader than eye, ending in a black spot at base of cau-
dal ; dorsal with a black band obliquely across it; no spot at its base;
other fins nearly plain. Length If inches. Swamp streams in Georgia
and Florida, from the Suwannee Basin to the Escambia, (mctallicus,

metallic.)

Notrop:^ . Jordan a- Meek, Proc. I". S. Nat Mns., 1884, 47"\ Allapaha* River, Nash-
ville, Georgia. (Type, No. 28511. Coll. W. J. Taylor.)

Subgenus LYTHRURUS, Jordan.

49.'). XOTROPIS BELLl'S (Hay).

Head 4±; depth 3f. D. 8; A. 10 or 11: scales 7-41-3: teeth 2. 4-1. 2,

"sharp-edged, but with a masticatory surface." Body short, deep, con-

siderably compressed; the back elevated. Head short; muzzle short,

rather pointed, the profile somewhat concave; mouth large, oblique, the

maxillary extending to opposite front of orbit: lower jaw projecting.

Lateral line much decurved. Scales crowded forward, 25 in front of

dorsal. Dorsal midway between snout and caudal, behind ventrals;

pectorals not reaching ventrals; the latter to vent. Dusky above, with
a narrow, dark dorsal line; sides silvery, with plumbeous streak; no spot
at hase of dorsal; fins mostly black-tipped; belly flame color in life; fins

orange at base. Length 2h inches. Tombigbee River, Mississippi. (Hay.)
(I)i Uus, beautiful.)

Mimtiliu belluM, II w. Proc. I 510, Tombigbee River, Artesia and Macon,
Mississippi. (Type, No. 2712*'.. Coll. Hay.) Jordan A Gilbert, Synopsis, 199, I

s -:'..

496. NOTBOPI8 LIBUS (Jordan).

Head I :. : depth 5i; eye 3. D. 8; A. 10; scales 8-45-4 ; teeth 2, l-i, 2,

with very narrow or obsolete grinding surface. Bodj slim, compressed.
Head small, short, moderately deep, flattish above. Month rather large,

very bbliqne, the lower jaw slightly projecting. Eye very large, longer
than snout : the ma \ ilia i y ahout reaching its front . Scales small, loosely

imbricated, their outlines extremely distinct. Fins moderate. Colora-

tion very pair translucenl green; scales of hack finely pnnotate; sides

with a very distinct metallic blue hand formed of dark pnnctulations,
thi> band passing through the eye and snout, forming a most character
1st lc color marking : a si leak of Mack dots along the bases of dorsal and

"AUamaha Birtr," a* misprintsd. Tbs AUftpaha Is ft tribute!*] ofthsSawa
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anal, that on the dorsal suggesting the peculiar spot of X. umbratilis ; tip

of snout black ; fins pale olivaceous, red in the males. Males in the spring

with the head and antedorsal region profusely tuberculated. Length 2^

inches. Alabama River; abundant in sandy streams. (Xeipug, lily-white.)

Notropis Urns, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 342, Etowah River, etc., Rome,
Georgia.

Notropis alabamse, Jordan & Meek, Proc. U. S. Nat. Mns., 1884, 47fi, Alabama River, Mont-
gomery, Alabama. (Type, Nos. 35295 and 35297. Coll. McDonald.)

MinnUus Urns, Jordan & Gilbert, Synopsis, 199, 1883.

497. NOTROPIS ROSEIPINNIS, Hay.

Head4£; depth 4; eye 3^. D. 8; A. 11 ; scales 8—45-3. Body long and
slender, much compressed. Mouth large, oblique, the lower jaw some-

what projecting, the maxillary reaching vertical from front of eye. Eye
large, slightly longer than snout. Scales small, especially along the back,

somewhat higher than long, but not so closely imbricated as in JV. bellus.

Lateral line much decurved. Dorsal far back, midway between pupil

and base of caudal, considerably posterior to ventrals; pectorals not

reaching ventrals, the latter to vent. Dark ; scales above all with black

points; a plumbeous lateral band, ending in a vague caudal spot; a nar-

row dorsal band ; a black spot on the upper anterior portion of dorsal

and also on anal, each surrounded by a diffuse blotch ; tip of ventrals

and edge of pectorals dark; vertical fins red. Length 2£ inches. Sandy
streams of the Gulf States, from the Escambia to the Chickasawha.
(roseus, rosy

;
pinna, fin.)

MinnUus rubripinnis, Hay, Proc. U. S. "Nat. Mus., 1880, 509, (not Argyreus rubripinnis, Heckel — JV.

cornvtus), Chickasawha River, Enterprise, Mississippi. (Type, Nos. 27420 and 32302.

Coll. Hay.) Jordan & Gilbert, Synopsis, 198, 1883.

Notropis roseipinnis, Hay, in Jordan, Cat. Fish. N. A., 1885, 27, .substitute for rubripinnis, preoc-

cupied in Notropis.

498. NOTROPIS UMBRATILIS* (Girard).

(Red-fin.)

Head 4£; depth 4 to 4£; eye 3 to 4. D. 7; A. 11 ; scales 9-40 to 52-3;

teeth 2, 4-4, 2. Body compressed, the caudal peduncle long. Headlong,

* "A comparison of these specimens from the Tennessee River with others from the Roanoke
River (ardens), the Pamlico and Neuse (matutinus), the Wabash in Indiana, (cyanocephaius) [rather

luthrurus ; cyanocephaius came from Racine, Wisconsin], various streams in Illinois (atripes), and-

the Arkansas River (umbratilis) [= nigripinnis], has 6hown the impossibility of recognizing any of

these forms as distinct species. Matutinus is smaller and paler than arrfens and shows less brilliant

coloration, these differences being apparently dependent on the sluggish character of the streams

it frequents, with their frequent sandy stretches. The resemblance between specimens from the

Roanoke and the Tennessee is very close. Both have larger mouth and eye, more brilliant color-

ation, and more elongate form than in specimens from the north and west. Our specimens

from the Tennessee, however, average distinctly deeper than typical aniens, and are further

characterized by the presence, in males, of several (5 to 8) dark steel blue, vertical bars, irregular

in position and shape. This form I here distinguish provisionally as subspecies fasciolaris. In
Tennessee anil Kentucky it undoubtedly passes insensibly into the form common in tributaries

of the Ohio and Mississippi (cyanocephaius, atripes), which shows usually an evidently deeper body,

a smaller eye, and a tendency to the accumulation of black pigment in the tips of the ventrals

and the anterior rays of the dorsal and anal. Typical umbratilis from Kansas and Arkansas
appears very distinct from the more easterly form. It has the larger eye of fasciolaris, a very

deep body, and adult males have all the fins largely black and the sides uniform dusky. Further-

more, the black spot at the base of the anterior dorsal rays, so characteristic of related forms, is

here indistinct or wanting. In Iowa and Missouri, however, umbratUis appears to pass imper-

ceptibly into cyanocephaius, some specimens lacking the dorsal spot, while others from the same
locality, and not otherwise differing, have it well developed.

"I have thought it best, therefore, to consider all these forms as poorly defined varieties of a
single widespread species, which may stand provisionally as JV. umbratilis umbratilis, JV. umbratilis

cyanocephaius, JV. umbratUis fasciolaris, N. umbratUis ardens, and N. umbratilis matutinus. East of the

Alleghauies the species has not been recorded north of the Roanoke nor south of the Neuse, and
is not known from the Gulf States south of the Tennessee and Arkansas Basins. Rafinesque's

Bemolilus diplirmius, so long identified with this species, is evidently Semotilus atromaculatns, as a
synonym of which it must appear." (Gilbert, Bull. U. S. Fish Coram., ix, 1889, 148.)
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conic, rather pointed. Mouth large, moderately oblique, the premaxil-

lary on level of pupil, the maxillary extending to opposite eye ; lower jaw-

somewhat projecting. Eye moderate, about equal to muzzle. Scales

closely imbricated, crowded anteriorly, about 30 before dorsal. Dorsal fin

high, inserted about midway between ventrals and anal; pectorals not
reaching ventrals, the latter to vent ; caudal fin long. Coloration dark
steel blue above

;
pale or silvery below

; a more or less evident black spot

at base of dorsal in front ; the fins otherwise all plain. Males with the

anterior dorsal region and the head profusely covered with small whitish

tubercles, the belly and lower fins being of a bright brick red in the

spring. Females very pale- olive, sometimes almost colorless. Length 3^

inches. Minnesota to Western New York, ( Cayuga Lake), North Carolina,

Alabama, and Kansas
;
generally abundant in small, clear streams. An

ornate and excessively variable little fish, of which the following are

recognizable varieties.

The typical, that is, earliest known form, but the most aberrant of

the series, occurs in Iowa and southwestward to the Arkansas Basin.

498a. NOTROPIS OIBRATILIS DMBBATILIS (Girard).

Head 4 ; depth 3£ to 3| ; eye about 4. D. 8 ; A. 11 ; scales 40 to 44. Body
short, deep and compressed. Eye smaller than in other forms. Lateral

line deflexed. Male steel blue, smutty above, a dark curved bar on scapu-

lar region; dorsal black except at base mesially, the dark spot in front

obscure ; lower fins all dusky, flushed with red ; females very pale oliva-

ceous, the black scapular bar usually plain, the dark spot represented by
dark punctulations. Length 3 inches. Arkansas River and streams of

Kansas and southwestern Iowa, (umbra, shade.)

Alburnus umbratilis, Girard, Proc. Ac. Nat. Sci. Phila., 185G, 103, Sugar Loaf Creek, tributary

Poteau River, Arkansas. (Type, No. 73. Coll. Mdllhausen.)

Lii.'ilus Ineidut, Girard, Proc. Ac. Nat. Sci. 1856, 203, Coal Creek, tributary South Fork
Canadian River. (Coll. Mdllhausen.)

Minniliis nujripinnis, Gilbert, Bull. Washb. Lab. Nat. Hist., 1, 1884, 14, Shunganunga Creek,
near Topeka, Kansas. (Typo, No. 30013. Coll. Cragin.)

tNotropismaerolepidotus,* Forbes, Bull. 111. Lab. Nat. Hist., 1885, 138, Illinois. (Coll. Fori

ilffiw imfhn Mnifmiflffin, Girard, Pac. B. R. Surv., x, 260, 1858.

Miwiilus imthritlilt*, Jordan & Gilbert, Synopsis, 200, 1883.

tfob migoHtu fa Uku, Jordan & Gilbert, Synopsis, 249, 1883.

• The following is Prof. Forbes1 account of Notropii macrolepidohu : This fish, represented i>y

a single specimen in our collections from Illinois, closely resembles Notropii atriptt, from which
it diners especially In tbe larger scales, and in the entire absence ol any blotch at tbe front of the
bass ol the dorsal fin. it i- elliptical in outline, strongly compressed, its greatest thickness being
less than half Its depth, tbe back making a uniform curTefrom the trout of the dorsal to the
nostrils. Length 2.1 inches, depth 4.2 in length, caudal peduncle4.fi. Color in alcohol plain,
the aides somen hat silvery, the opercles brightly so; no dark vertebral line, but the scales upon
the i m and upon the upper part of the sides thickly sprinkled with rather large circular black

all plain ; upper surface of the head a little dusky, and thickly sprinkled with black.
The head is a compressed cone, 1.5 in length, apper surface convex ; snout regular!] deenrved,
3.5 in head ; mouth rather large, terminal, oblique ; upper lip opposite the middle of the pupil;
muxiiian to posterior margin of nostril; apper jaw 3.15 in need, lower n< >t projecting, 2.6 In
bead; teeth 4, j 2,4; eye large,! Ircular, 8.78 In head ; dorsal fin [-8, about 4 scales behind the
VMtrall ; anal 11 ; main formula 8-40-8, 1!) before dorsal.
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Further eastward in Illinois and Iowa in prairie brooks occurs

498b. NOTROPIS UHBB1TILIS ATRIPES (Jordan).

Head \\ : depth 4; eye 4. D. 7; A. 11: scales 9-52-5. Body very

strongly compressed. Head comparatively pointed; eye small, shorter

than muzzle. Coloration of body dark bluish., without traces of vertical

bars: sides not silvery, the scales dusted with dark punctulations

:

dorsal with the usual black spot at base in front, smaller than in li/thru-

rusorardens; a black bar crosses its upper part; anal colored like the

dorsal, with a black spot at base in front, the markings paler ; ventral

fins dusky ; males profusely tuberculate, and doubtless red in spring.

Length 3 inches. Southern Illinois and Iowa, (ater, black; pes, foot.)

Lyfhrurus alripes, Jordan, Bull. 111. Lab. Nat. Hist., n, 59, 1878, streams of Union and

Johnson counties, Illinois. (Type, No. 26295. Coll. Forbes.)

Minnilus atripes, Jordan & Gilbert, Synop>is, l'.iT, 1883.

Represented throughout the Ohio Valley and neighboring regions by

49Sc. NOTROPIS UMBRATILIS LYTHRURUS (Jordan).

The central type from which the others seem to have diverged. Body

moderately elongate, the depth 4i in length, the females nearly 5 ; eye

large, about 3£ in head. Scales 9-47-3. Dorsal with a conspicuous

black spot in front, the rest of the fin mostly pale; no anal spot. Length

3i inches. Ohio Valley and rivers of neighboring states. (IvBpov, blood
;

ovpd, tail.)

RtUilns ruber*, Bafixesqtje, Ich. Oh., 52, 1820, Elkhorn and Kentucky rivers; named hut not

described.

Notropis lythrurus, Jordan, Proc. IT. S. Nat. Mus., 1884, 470, White River, Indianapolis,

Indiana. (Type, No. 20115. Coll. Jordan & Copeland.)

HypsUepis diplsemia, (.'ope, Proc. Ac. Nat. Sci. Phila., 1867, 162.

Minnihis diplsemius, Jordan & Gilbert, Synopsis, 107, 1883; not SemotUns dipUemius, Rafinesqne.

Represented northward by the deep-bodied

498d. NOTROPIS CMBRATILIS CYANOCEPHALUS (Copeland).

Head 4i ; depth 4 ; eye dh D. 8 ; A. 12 ; scales 9-46-4 ; teeth 2, 4-4, 2.

Body short, stout, chubby, moderately compressed, the form resembling

that of Pimephales. Head very short, deep, us greatest depth three-

fourths its length. Snout blunt, shorter than eye. Eye large, not so

wide as the interorbital space. Coloration dark bluish above; sides not

silvery; males in spring profusely covered with small tubercles; the

sides and fins clear, bright red; the back, and especially the top of the

head, of a clear glaucous blue ; dorsal in both sexes with a large Mack
spot at the base of its anterior rays, this spot about as large as eye;

dorsal, anal, and ventrals blackish at tip. Length 2\ inches. Rivers of

southern Wisconsin, etc. (nvayeog, blue; kkhi'/Zij. head.)

Lythrurus cyanocephalus, Copeland, Proc. Ac. Nat. Sci. Pbila., 1
V T7, 70, Racine River,

Wisconsin. (Type, No. 17857. Coll. Hoy & Copeland.)

Minnilus cyanocephalus, Jordan- a Gilbi rt, Synopsis, 196, 1883.

* "51st species, Red Minny, Rutilus? ruber, Etutile rouge. Entirely red; -tail forked. I add-
here a fine small fish, which I have never Been as yet, but it is said to live in the small

Btreamc which fall into the Elkhorn and Kentucky. It is a slender fish, only 2 inches long,

ci impressed, and of a fine purple red. It may belong to this genus, or to any other of this

tribe. It is commonly called lied Minny."

—

Rafinesqtte.
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Kepresented east of the Alleghanies by the slini-bodied

49Se. NOTBOPIS IMBRATILIS ARDEN'S (Cope).

Slender and brilliantly colored, the depth 4* in males ; eye 3| in head.

Steel blue, the fins bright red, base of dorsal largely black. Roanoke
River, Virginia. A beautiful inhabitant, with Notropis cerasimw, of the

clear mountain streams, (ardent*, burning.)

Hgpsilepia ardetu. Cope, Proc. Ac. Nat. Sci. Phila., LS(j7, 103, headwaters of Roanoke River,

Montgomery County, Virginia. (Coll. Cope.)

Leucisau ardetu, Gunthek, Cat., vn, 257, 18G8.

Mttmilui ardem, Jordan & Gilbert, Synopsis, 198, 1883.

Represented in Tennessee and northern Alabama by

498f. NOTROPIS I MBRATILIS FASCIOLARIS, Gilbert.

Body usually deep, the males with 5 to 8 dark blue vertical crossbars

as in Notropis cerasinus. Colors brilliant. Southern bend of Tennessee

River, in limestone streams; abundant, (fasciolaris, with small cross

bands.)

Notropis umbratUis fasciolarti, Gilbert, Bull. U. S. Fish Comm., i.\, 1889, (1891), 148, streams
about Florence, Alabama. (Type, No. 42504. Coll. Gilbert & Swaiu.)

Represented in the Carolina pine woods by the slender and pale

498g. NOTROPIS UMBRATILIS MATl TIM S (Cope).

Headlj; depth 5£; eye 3h D.8; A. 11; scales 7-44-3. Body slender;

eye large, scarcely longer than muzzle, equal to interorbital width.

Olivaceous above; the scales brown-shaded; a plumbeous lateral baud
with dark points; a small black spot at base of dorsal in front, preceded

by a dark streak along middle of back; a dark spot at base of caudal.

Males with the snout, cbin, and upper half of dorsal red. Length 2k

inches. Neuse and Pamlico rivers; common in sandy brooks, with Notro-

pis albeolu8. (matnfinus, of the morning, rosy.)

AWmmdhu mahitimu, Cofrs, Proc. Amcr. Phil. Soc. Phila., 1870, 4G5, Neuse River, Wake
County, North Carolina. (Coll. Cope.)

u matutinus, Jorhan & Gilbert, Synopsis, 199, 1883.

1 :idan, Bull. U. S. Fish Comm., vm, 1888, 125.

Represented in tributaries of the lower Mississippi by the deep-bodied

I98h. NOTBOPIS I'MMIIATIMS PI \< H LA 11 18 (Hay).

ll«';nl I : depth \ moderate, S. D.8; A. 10 or 11: scales 11-49-3;

teeth "-'. 1-1, 2, with grinding surface. Body short, deep, oompree
hack elevated Id front of dorsal. Head short and deep, the profile nearly

straight; month large, quite oblique, maxillary reaching front of orbit.

all, 25 in front of dorsal. Lateral line muoh deonrved. 1»

beginning midway between muzzle and base of oandal. straw oolor;

silver] on sides and below; scales above dark-edged; a dark dorsal line;

dark band on caudal peduncle; ;i small black spol al base of dorsal.

Length ~ inches. Tributaries of I » 1 1_^ Elatohee River, northern Mississippi.

i Hay.) (punctulatus, speckled.)
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MinnUus punctidatus, Hay, Proc. U. S. Nat. Mus., 1880. 508, Tuscumbia River, a tributary

of the Big Hatchee, near Corinth, Mississippi. (Type, No. 27430. Coll. Llay.)

MittnUwpunctidatus, Jordan & Gilbert, Synopsis, 198, 1883.

124. ERICYMBA, Cope.

Ericymba, Cope, Proc. Ac. Nat. Sci. Phila., 1865, 88, (biiccata).

Body rather elongate, little compressed; muzzle broad. Premaxillary

protractile. Interopercle, suborbital, and dentary bones containing con-

spicuous, externally visible, mucous channels; lips thin; no barbel.

Teeth 1, 4-4, 0, without grinding surface, hooked, the edges entire.

Scales rather large; the lateral line continuous. Dorsal tin above ven-

trals. Anal basis short. Silvery fishes of small size, known at ouce from

all other minnows by the cavernous bones of the lower part of the head.

One species known ; a curious and interesting little fish of the larger

creeks, (tyi-, an intensive particle; Kvniirj, a cavity; in allusion to the

development of the mucous channels.)

499. ERICYMBA BUCCATA, Cope.

Head 4; depth 5; eye large, 4 in head. D.8;A. 8; scales 5-33-3 ; teeth

1, 4-4, 0. Body fusiform, rather elongate, little compressed, the back not

elevated. Head rather long, somewhat depressed above, with broad and

prominent muzzle. Mouth rather small, horizontal, subinferior, the lower

jaw considerably shorter than upper; upper lip below level of pupil;

maxillary not reaching to eye; dentary bones dilated, the mucous chan-

nels conspicuous. Suborbital very broad, silvery, with an elevated longi-

tudinal ridge and conspicuous cross lines; opercle small. Fins small,

dorsal over ventrals. Scales moderate; lateral line nearly straight;

breast scaleless; 15 large scales before dorsal. Color olivaceous, rather

pale; sides bright silvery with bluish reilections; a dark dorsal streak,

conspicuous posteriorly; fins plain; males without tubercles or bright

colors. Length 3 to 5 inches. Michigan and western Pennsylvania to

Kansas and southward to West Florida; locally very abundant. One
of the most remarkable of our little minnows, (bucca, cheek.)

Ericymba biiccata. Cope, Proc. Ac. Nat. Sci. Phila., 1865, 88, Kiskiminitas River, western

Pennsylvania, a tributary of the Monongahela. (Coll. Cope); Cope, Cypr. Penn., 361,

1866; Gunther, Cat., vil, 185, 1868, Jordan & Gilbert, Synopsis, 204, 1883.

125. PHENACOBIUS, Cope.

Phenacobius, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 96, (terelulus).

Saj-cidium, Cope, Hayden's Geol. Surv. Wyom. for 1870, (1871), 440, (scopiferum).

Body elongate, little compressed. Head moderate, subterete ; mouth
inferior, the lower lip thin mesially, but enlarged into a fleshy lobe on

each side toward the angle of the mouth, thus presenting a superficial

resemblance to that of Exoglossum, with which the genus has probably

real affinities; upper lip with a callous covering within ; dentary bones

distinct, except at symphysis. No barbel. Upper jaw protractile. Teeth

4-4, hooked, without grinding surface. Scales rather small ; lateral line

complete. Dorsal fin in front of ventrals ; anal basis short. Isthmus
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extremely wide. Intestines short; peritoneum white. Small species,

with the aspect of young suckers. (<p£va!j, deceptive; /Jtof, life; the

appearance of the fish suggesting an herbivorous species with long

intestines, which it really is not.)

a. Scales moderate, 42 to 53 in the lateral line.

b. Breast scaly ; no distinct spot at base of caudal. teretulus, 500.

66. Breast naked ; caudal spot very distinct.

c. Scales in lateral line 49 to 53, their outlines blended. mirabius, 501.

cc. Scales in lateral line 43 to 45, their outlines emphasized by dark edgings.

SC0PIFER, 502.

aa. Scales small, about.60 in the course of the lateral line ; breast naked.

d. Body very slender ; base of caudal with a distinct black 6pot. uranops, 503.

dd. Body moderately slender ; base of caudal with a vague dusky blotch.

CAT0ST0MUS, 504.

500. PHENACOBIUS TERETULUS, Cope.

Head 4f ; depth 4§-; eye large, high up, 3£ in head. D.8; A. 7; scales

6-43-5; teeth 4-4. Body slender, little compressed, the hack not elevated,

the caudal peduncle stout. Head stout, the muzzle elongate, obtusely

decurved, heavy. Mouth small, inferior, horizontal, the maxillary not

reaching to eye. Isthmus wide. Breast scaly. Lateral line nearly

straight. Pale yellowish ; the scales above dark-edged; snout blackish; a

plumbeous lateral band ; tins plain. Length 3£ inches. Kanawha River

;

not common. {Teretulus, an old name of the Red Horse, Moxostoma.)

Phenacobius teretulus, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 96, Kanawha River, Eggleston
Springs, West Virginia. (Coll. Cope.) Jordan & Gilbert, Synopsis, 204, 1883.

601. PHENACOBIUS MIKABILIS (Girard).

Head 4£ ; depth 4£ ; eye large, 4 in head. D.8; A. 7 ; scales 7-48 to 52-5.

Body moderately slender. Head short, rather blunt anteriorly. Mouth
small, the maxillary not reaching to eye. Pale olivaceous ; a silvery lat-

eral band and a conspicuous black spot at base of caudal, smaller than

eye; outlines of scales blended, not emphasized by dark edgings. Fids

pale. Length 3-i inches. Illinois River to Arkansas, rather common in

sandy streams ; specimens examined from the Illinois, Des Moines, Osage,

Missouri, Arkansas, and Sabine rivers. (mirabiUs, wonderful.)

Exoglossum mirabile, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 191, and Pac. K. R. Surv., x,256, 1858,

Arkansas River, Fort Smith. (Coll. Shumard.)

PheitacobiuK mirabilis
t
Jordan & Gilbert, Synopsis, 205, 1883 ; Jordan Sc Meek, Proc. U. S. Nat.

Mus., 1885, 6.

502. PHENACOBIUS SCOPIFEK (Cope).

Head 4 to 4£ ; depth 4J ; scales 6-43 to 45-5. Very close to tho preced-
ing, differing so far as known only in tho larger scales, tho outlines of
which are sharply defined on account of dark edgings. Caudal spot dis-

tinct. Illinois to the Bio (Jrando, about as abundant as tho preoeding,
perhaps more widely distributed. It is possible that this form represents
simply the extreme of variation of P. mirabiUs. (soopifer, bearing stem.)

Bon ieUtm scopiferum, Oow . Bayden'i Pool. Burr, Wyom, for 1870, (1871), 440, Missouri River,
near St. Joseph, Missouri.

Phmuuobku tmnhdvu liotttrnui, Nu,»"\, Boll. 111. Lab. Nat, Ili-t.i, 1876, (6, brooks of McLean
County, Illinois.

Fhtnaeobku tcopjfenu, Jokpaw, Hull. Baydan'a Gaol. Boxy., i\, 866, I

RbtiMeoMHi tntnbitii, In part, Joboam A Qilbut, Bynopalfl, 206, 1883.
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.)0:5. PHENACOBIUS URANOPS, Cope.

Head 4,: depth6; eye 3^. D. 8; A. 7; scales 7-60-6; teeth 4-4. Body
very slender, little compressed; back not elevated, caudal peduncle long

and slender. Head long and rather slender, flat above, the muzzle broad,

blunt, and projecting. Mouth entirely inferior, larger than in the other

species, with conspicuous lips. Eye large, placed high, behind middle of

head. Scales small, 24 in front of dorsal. Lateral line straight. Breast

and middle line of belly naked; width of isthmus half length of head.

Fins small. Color pale olivaceous, with a distinct dark spot at base of

caudal. Upper Tennessee Basin, rather common in river channels, not

ascending brooks, (ohpavuc, sky ; ojxjj, eye; =stargazer.)

Phenacobius uranops, Cope, Proc. Ac. Nat. Sci. Phila., 1867, 96, Holston River, Saltville, Vir-

ginia
;

(Coll. Cope) ; Jordan & Gilbert, Synopsis 20G, 1883; Jordan, Bull. U. S. Fish

Comm., vm, 1888, 146.

504. PHENACOBIUS CATOSTOMUS, Jordan.

Head 4i to 5; depth 5£; eye 3£. D. 8; A. 7; scales 7-60-5; teeth 4-4.

Body rather slender, nearly terete, scarcely compressed ; back not elevated;

caudal peduncle stout. Head deep, the muzzle blunt and"" heavy, the

cheeks tumid. Mouth small, inferior, altogether below level of eye, the

maxillary barely reaching nostrils ; lips much thinner than in P. uranops.

Eyes large, high up, behind middle of head. Scales small, thin, loosely

imbricated ; back and belly scaled ; breast naked. Lateral line nearly

straight; 22 scales in front of dorsal. Fins all small. Width of isthmus

2| to 3 in head. Pale olivaceous; white below; a silvery lateral band,

underlaid by dusky, which forms vague blotch at base of caudal; back

dusted with dark specks; top of head black; a yellowish vertebral line.

Length 4 inches. Alabama Basin, rather common. (Catostomus, a sucker,

which it much resembles.)

Pkenacobvus catostomm, Jordan, Ann. Lye. Nat. Hist. N. Y., 1S76, 332, Etowah and Oosta-

naula rivers, Rome, Georgia. (Type, No. 17889. Coll. Jordan & Gilbert.) Jordan &

Gilbert, Synopsis, 206, 1883.

126. EVARRA, Woolman.

Evarra, Woolman, Bull. U. S. Fish Comm., xiv, 1894, May :;, 1894, Gl, {eigenmanni).

Body long and low, formed as in Tiaroga, subterete and covered with

very small scales. Head small, bluntish and thick at tip; mouth very

small, terminal, oblique, without barbels, the lips thickish ; the upper

jaw protractile, but not much movable. Eye moderate; isthmus moder-

ate; lateral line complete. Dorsal low, inserted rather posteriorly; anal

small and short. Teeth small, 4-4. Intestine about as long as body.

One species known, from Mexico. (Evarra, an Indian name, " maker of

gods in lands beyond the sea.")

505. EVARRA EIGENMANNI, Woolman.

Head 4i; depth 5$; snout 3i in head; eye small, 4. D. 8; A. 7; scales

about 17-88-10 ; teeth 4-4 ; intestine as long as body. Body long and low,

subterete, looking like a small sucker; head small, the snout anteriorly

truncate, the interorbital space broad and llattish; mouth short, mostly
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anterior, the maxillary not reaching to eye
;
premaxillary protractile, but

not much movable; lips somewhat thickened; scales very small, those on
belly and before dorsal minute; lateral line complete, decurved anteriorly;

fins all very small, the dorsal slightly behind ventrals, its tip not pointed;

pectorals short, reaching about half way to anal. Olivaceous, belly sil-

very, sides with a rather faint plumbeous lateral band ending in a small

black caudal spot; a darker dorsal stripe
; fins all pale. Length 3 inches.

City of Mexico ; here described from one of Mr. Woolman's types. (Named
for Dr. Carl H. Eigenmann.)

Boarraeigenmamn, Woolman, Bull. U. S. Fish Comm., xiv, 1894, May 3, 1894, 04, City of Mexico
(Type, No. 45571. Coll. Woolman & Cox.)

127. TIAROGA, Girard.

Tiaroga, Girard, Proc. Ac. Nat.Sci. Phila., 1856, 204, (cobitis).

Body decidedly elongate, having the form of a loach (Cobitis), subfusi-

form, little compressed and covered with minute scales. Lateral line

complete. Head small, subconical, depressed, the mouth very small, ter-

minal, oblique, Avithout barbels, the lips fleshy and the premaxillary not
protractile. Eye moderate. Isthmus very wide. Dorsal inserted slightly

behind ventrals, the fin high, its first rudimentary ray somewhat enlarged;

anal with short base. Teeth very small, apparently 1, -4-4, 1, and without
grinding surface. One species known, a very singular little fish from the

(iila region. (A coined name.)

506. TIAROGA COBITIS, Girard.

Head 4f; depth 6; eye 3f. D. 8; A. 7; lateral line 65. Teeth without
grinding surface, 1, 4-4, 1.* Maxillary falling far short of eye, 4 in head;
lower jaw included. Eye moderate, high up, midway in head ; isthmus
very wide. Lateral line nearly straight. Body olivaceous, with dusky
specks above; a black spot at base of caudal. Length 2£ inches. Rio
San Pedro, a tributary of Rio Gila; only the types yet known, (cobitis,

the loach, a European lish of similar form.)

Tiaroga cobitu, GlRAEO, Proc. Ac. Nat. Sci. Phila., 1856, 204, Rio San Pedro, Arizona.
(Coll. (Mark.) Gikakd, U. S. Mex. Bouud. Surv., Ichth., 60, 1859.

Mis, GOnther, Cat., vn, 247, 1868.

CUola cobitis, Jordan & Gilbert, Synopsis, 170, 1883.

Tiariitju cobitts, Jordan, Proc. U. S. Nat. Mus., 1885,126.

128. RHINICHTHYS, Agassiz.

(Black-nosed Dace.)

Argyreus, Heckei., Russeggers Reisen, 1, 1040, 1843, (atronasua), Damepreoccupied in Kntomology.
Bhimctdhyx, Aoabsiz, Lake Superior, ;i">;t, 1*50,. [atronastu).

Body rather, elongate, not much compressed. Mouth small, subinforior,

the upper jaw not protractile, the upper lip continuous with the skin of
the forehead, forming :i very broad frenum ; a small or minute barbel tei

minalon i Ik- maxillary. Teeth mostly 2, 1 4, 2orl, hooked, without grind-

ing surface. Inn -l ma 1 canal .short. Scales \ cry .small ; lateral line con-

tinuous. Dorsal I'm inserted behind the ventrals. Anal basis short.

Not 1. ... I , • ,. d bj i. n.ml.

I . \. A. 21
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Coloration dark, the males rosy in spring. Active little fishes inhabiting

mountain springs, the species very difficult to distinguish. {{>iy, snout;

ix0v(,t fish; the snout being prominent.)

a. Snout long and prominent, projecting notably beyond the mouth, about twice length of eye

in adult ; barbel evident.

b. Scales 14-65-8 to 14. cataract.*:, 507.

bb. Scales 9-G0-7. simus, 508.

aa. Snout moderate, projecting little beyond the6mall mouth, its length 1% times eye in adult;

barbel minute or obsolete. ateona6U6, 509.

507. RHINICHTHTS CATARACTJE (Cuvier & Valenciennes).

(Long-nosed Dace.)

Head 4 ; depth 5 ; eye 2 in snout, 5 in head. D. 8 ; A. 7 ; scales 14-65-8,

(62 to 68) ; teeth 2, 4-4, 2. Body elongate, little compressed, not elevated.

Head long, the muzzle flattened, narrowed, and extremely prominent, the

mouth being entirely inferior and horizontal. Eye nearly median.

Isthmus wide. Barbel evident. Pectoral fins enlarged in males. Inser-

tion of dorsal nearly median. Color olivaceous, paler below, with numer-

ous dusky punctulations ; the back often almost black ; some of the scales

usually irregularly darker, producing a mottled appearance ; no distinct

black lateral band; young specimens with a dusky lateral shade; ablackish

spot on the opercle ; males in spring with the lips, cheeks, and lower fins

crimson. Length 5 inches. New England to Virginia and Wisconsin; its

varieties ranging to Utah and the Columbia Basin, frequenting clear and
boisterous streams and rock pools, (cataractce, of the Cataract, the orig-

inal type being from Niagara Falls.)

Gobio cataractse, Cuvier & Valenciennes, xvi, 315, 1842, Niagara Falls. (Coll. M. Milbert.)

Leuchcus nautilus, Ayres, Journ. Bost. Soc. Nat. Hist., IV, 1843, 299, West Hartford, Conn.

Ehinichthys marmoratus, Agassiz, Lake Superior, 354, 1850, Lake Superior. (Type, No. 9053.)

Scales smaller, 10-70-10; otherwise similar. Gunther, Cat., VII, 189, 1868.

Argyreus nasutus, Cope, Cypr. Penn. 3G9, 1866.

Ehinichthys nasutus, Gunther, Cat., vn, 189, 1868.

Ceratichihys cataractse, Gunther, Cat., VII, 176, 1868.

Ehinichthys cataractse, Jordan & Gilbert, Synopsis, 207, 1883.

Represented in the Rocky Mountain region on both sides of the divide by

507a. RHINICHTHYS CATARACT.E DULCIS (Girard).

Head 4 ; depth 5 to 5£. D. 8 ; A. 7 ; scales 11 or 12-63 to 70-9 to 12.

Body elongate, not elevated. Head long, the muzzle long and projecting,

as in B. cataractcv, but rather sharper. Barbel evident, but smaller than

in R. cataractce. Insertion of dorsal a little farther back than in cata-

racts, being usually midway between nostril and base of caudal. Silvery;

darker above ; a dusky lateral shade, at least in the young ; males largely

rosy. Length 5 inches. Headwaters of the Missouri, Platte, Arkansas,

and Rio Grande; also throughout the Columbia basin, and in tributaries

of Great Salt Lake, the Jordan, Provo, and Bear rivers, with the species

of Apocope , which it closely resembles ; abundant in swift brooks, (dul-

cis, sweet, first taken in Sweetwater River.)



Jordan and Ever-mann.—Fishes of North America. 307

Argyreus dulcis, Girard, Proc. Ac. Nat. Sci. Phila., 185C, 185, Sweetwater River, Nebraska.

(Type, No. 210 (20225). Coll. Bowman.) Jordan, Bull. U. S.'Fish Comm., ix, 1889, 8.

Rhiniddlnjs maxittomn, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 278, Kansas. (Coll. Hammond.)

Cope & Yarrow, Zoijl. Wheeler Survey, v, 644, 1875.

Rhinkhlhys Iransmontanus, Cope, Amer. Nat., July, 1879, 441, tributaries of Rio Grande in

Colorado and New Mexico. (Type, No. 17084. Coll. Yarrow.)

Rhinich/hy* ocella, Gasman, Science Observer, 1881, 58, Northeastern Wyoming and
Montana.

Rhinwhthys luteus, Garmax, Science Observer, 1881, 59, Bear River, Ogden, Utah ; scales

below lateral line about 14.

Rhinichlhys dulcis, Jordan & Gilbert, Synopsis, 885, 1883; Evermann, Bull. U. S. Fish Comm.,

xi, 1891, (1892), 42.

Rhinichlfnjs maxffltmu and transmonlanus, Jordan & Gilbert, Synopsis, 207, 1883.

508. KHIXICHTHYS SIMUS, Garman.

Head 4£. D. 9 ; A. 8 ; scales 9-60-7. Head depressed above and in front

of eyes; snout rather broad, thin, little projecting. First ray of dorsal

midway between eye and base of caudal. Clouded brown, a dark lateral

stripe, bordered above by a silver one. Coahuila, Mexico. (Garman);

not seen by us. (simus, aino^, blunt-nosed, an epithet early applied to

Socrates.)

Rhinklttln/s simus, Garman, Science Observer, 1881, 61, Coahuila ; Jordan & Gilbert, Synopsis,

886, 1883.

509. RHIMCHTHYS ATROXASUS (Mitchill).

(Black-nosed Dace.)

Head 4; depth 4^; eye H in snout, 4| in head. D. 7; A. 7; lateral line

64; teeth 2, 4-4, 2. Body moderately elongate, little compressed. Head
moderate, rather broad and flattish above. Snout moderate. Mouth
small, horizontal, subterminal, the lower jaw included ; barbel minute
but probably always present ; upper lip on level of the lower part of

pupil ; maxillary not reaching nearly to eye. Eye small, nearly median.

Fins rather small; dorsal fin well back, its insertion about midway be-

tween nostril and base of caudal. Scales quite small, somewhat embedded.

Color blackish above ; some of the scales irregularly darker ; a black band
passing from snout through eye and along sides of body ; a paler streak

below this ; belly silvery ; males in spring with the lateral band and the

lower fins, and sometimes the whole body, bright crimson ; males in late

•nmmer with the lateral band scarlet or orange, the red color growing
fainter later in the season. Length 3 inches. New England to Minnesota,

Horthern Alabama, and Virginia; very abundant in clear brooks and
mountain streams. Excessively variable, running into several varieties,

the extremes of which seem like distinct species. (at< r, black ; nasus,

nose.)

Of/rim ,
Mil mi i, Trans. Lit ud Phil. Boo. V IT., I, 1816, 160, Wallkill River;

brooks of New York; BfrroHlLL, Amer. Monthly M.il:., i, L817, December,

EUnitVQ.UK, Liner. Monthrj Ma . t, 1817, 121, December, Hudson River
above the Falls.

/;/,,„,. hthyi atronasiu, I .i \ i hsb, Get , rn, 191, 1868; Jordan & Oilbbbt, Sjnopais,
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Represented in the Tennessee Basin by

509a. RHINICHTHYS ATRONASLS CROCEUS (Storer).

Head 4; depth 4£; eye 5. D. 7; A. 6; scales 70 ; teeth 2,4-4, 2. Very

similar to 11. atronasus, but usually rather stouter, the scales smaller, the

barbel more distinct, the head a little shorter, the upper jaw more pro-

jecting, and the coloration somewhat different. Back olivaceous, much
mottled with darker ; sides with a rather faint brownish band, margined

above and below with creamy yellowish ; a dusky blotch in the middle 01

the base of the dorsal fin ; males with the pectoral fins enlarged, and with

the lateral band rosy. Length 3 inches. Tennessee Basin ; abundant in

clear brooks, (croceus, saffron color.)

Leiiciscus croceus, Storer, Proc. Bost. Soc. Nat. Hist., July, 1845, 48, Florence, Alabama.
(Coll. Chas. A. Hcntz.)

Bhinichthysobtusus, Agassiz, Amer. Journ. Sci. Arts, 1854, 357, Huntsville, Alabama ; Gvnther,

Cat., vn, 190, 1868 ; Jordan & Gilbert, Synopsis, 208, 1883.

Rhinichthys badius, Garman, Science Observer, 1881, 60; "Scales 14-80-10," Clinch River.

Replaced northwestward by

509b. RHINICHTHYS ATRONASUS LUNATUS (Cope).

Much like var. croceus, the coloration mottled, the lateral band obsolete,

the mouth more inferior, with shorter and wider cleft. Eye 5 in head;

depth 5 in length. Insertion of dorsal midway between nostril and base

of caudal. Scales 62. The common form in the lakes and brooks of Michi-

gan and Indiana, and probably of Wisconsin and Minnesota, also.

Rhinichthys lunatus, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 278, Grosse Isle, Michigan. (Coll.

Prof. Fox.)

Rhinichthys arenatus, Garman, Science Observer, 1881, 62, Sand Hill River, Minnesota.

Represented in the prairie streams by

509c. RHINICHTHYS ATRONASUS MELEAGRIS (Agassiz.)

Similar to subspecies croceus, but the jaws nearly equal. Head broad,

narrowed anteriorly. Scales 11-70-8. Illinois and Iowa, perhaps indis-

tinguishable from lunatus. (meleagris, generic name of the turkey, from

its color?)

Rhinichthys meleagris, Agassiz, Amer. Journ. Sci. Arts, 1854, 357, Burlington, Iowa. (Coll.

Dr. Rauscb.) Jordan & Gilbert, Synopsis, 886, 1883.

129. AGOSIA, Girard.

Agosia, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 186, [chryBogaater).

Apocope, Cope, Haytlen's Geol. Surv. Mont, for 1871, 472, 1872, (carringtoni).

Eritrema, Cope, Zobl. Wheeler's, Geol. Surv. AV. 100th Mer., v, 648, 1876, (hemhavii).

Zophendum, Jordan, Bull. Hayden's Geol. Surv. Terr., iv, 1878, 786, {siderium).

This genus differs from Rhinichthys only in having the premaxillaries

protractile. Even this character shows a disposition to disappear by

degrees, as many specimens of Agosia yarrowi possess a narrow frenum,

which, however, is distinct from the very broad frenum of Rhinichthys.

In form, appearance, and habits the two groups agree perfectly, all the

species inhabiting mountain streams and springs. Rocky Mountain region.

(A coined name without meaning.)
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Apocope, (dTro/con-Tj, a cutting away, from the imperfect lateral line):

a. Teeth two-rowed, usually without grinding surface.

b. Dorsal fin rather low, and not strongly falcate; caudal lobes obtuse.

c. Snout rather long, less than 4 in head, resembling that of Rhinichthys.

(I. Scales small, usually more than 70 in lateral line.

e. Head 4; snout 4; scales very small, about 89 in lateral line. osctjla, 510.

ee. Head rather long, about 4%; scales larger, about 78 in lateral line.

yarrowi, 511.

eee. Head shorter, 4% to 5; scales about 74. couesh, 512.

dd. Scales larger, fewer than 70 in lateral line.

/. Scales about 65; snout 2%; eye 5 to 5%. adobe, 513.

ff. Scales large, usually 52 to 65.

g. Body quite deep, depth 3% to 4 in length; fins low. nevadensis, 514.

gg. Body more slender, depth 3% to 5 in length.

h. Scales moderate, usually fewer than 70. nubila, 515.

66. Dorsal fin high and strongly falcate.

i. Inner rays of ventral fins without membranous stays joining them to the body.

j. Eye large, 3 in head; scales large, about 56 in lateral line. velifera, 516.

jj. Eye smaller, 3% to 4 in head; scales smaller, 63 to 70 in lateral line.

UMATILLA, 517.

ii. Inner rays of ventral fins united to body by 2 or 3 membranous stays.

FALCATA, 518.
Agosia:

art. Teeth one-rowed, 4-4, with grinding surface; scales very small; intestinal canal somewhat
elongate. chrysogaster, 519.

Subgenus APOCOPE, Cope.

510. AGOSIA OSCULA (Girard).

Head 4 ; depth 4f ; eye 4, shorter than snout. D. 8 ; A. 7 ; scales 18-89-15

;

teeth 1, 4-4, 1. Body rather elongate, the tail stout ; muzzle obtuse, hut
narrowed {interiorly, not overhanging the month; barbel small, some-

times obsolete. Scales very small. Dusky olive above, a blackish lateral

band; males with axils of pectorals and ventrals scarlet; a scarlet patch
above gill opening and one on side of muzzle. Length 2 to 3 inches.

Lower Colorado and Gila rivers; not rare, (osculus, small mouthed.)

Argynns ,,«< uhu, GiRARD, Proc. Ac. Nat. Sci. Phila., 185!"), 186, Babocomori Creek, a tributary

of the Rio San Pedro, Arizona. (Type, No. 50. Coll. Clark.) GlRARD, U. S. A Mex.

Bound. Surv. Zoiil., 47, plate xxvn, figs. 9 to 12, 1859.

Argyreus notabUia, Girard, I. c, 18.">r>, 186, Rio Santa Cruz, Sonora, a tributary of the Rio
San Pedro, which is a tributary of the Rio Gila. (Coll. Clark.) Girard, Hex. Bound.

Surv. Zoiil., -17, plate xxvn, figs. 5 to 8, 1859.

Ceratichthyi ventriconu, Cope, Proc. Amer, Philos. Soc. Phila., 1874, 136, Arizona: Plagop.

tchth. Utah, 10, 1874. (Type, No. 15784. Coll. Newberry.)

Apocope ventricota, Cope & Yarrow, Zoiil. Wheeler Surv., 618, plate wviii, figs. 1 ami la, Lj

1 1 B76).

Apoeopi otcula (in part) and penlrieoM, JORDAtt A GILBERT, Synopsis, 211, 1883.

111. LGOSIA VAKUOWI, Jordan A Evermann.

Head 4 |.
: depth 5 t<> 5ij eye 5£ to 6; snout short, obtuse, 2J to -'..

1). 7: A. 7; scales small, averaging about KJ-78-13. Barbel small but

distinct. Body elongate, little compressed; head long and rather heavy,

blnntish, ripper lip with or without narrow frenum joining it mesial!?

tosnont; the frenum present in about half of our manj specimens; lips-

full, maxillary about •'• in head. Lateral line complete. Dorsal fin well

backward, its origin about midway between base of caudal and eve:
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pectoral \\ in head, usually not quite reaching ventrals, the latter reach-

ing past vent ; caudal large. Color dark olive, more or less mottled above

with black : sides with two ill-defined dark lateral bands, the interspaces

paler; axils of the fins mostly crimson in life, as in related species. Length
2 to 5 inches. Streams of Colorado in the Colorado River Basin, very

abundant in small streams in the mountain meadows, less common in the

larger streams. (Named for Dr. Henry C. Yarrow, naturalist of the

Survey West of the Hundredth Meridian.)

Agosia yarrowi, Jordan- & Evermann, Bull. U. S. Fish Coram., ix, 1889, (1891), 28, Tomichi
Creek and Gunnison River, Gunnison, Colorado. (Coll. Jordan, Evermann, Fesler,

& Davis.)

Apocope oscula, Cope & Yarrow, Zoiil. Wheeler Survey, 647, 1875, (1870), not of Girard ; Jordan

& Gilbert, Synopsis, 211, 1883, in part.

512. AGOSIA COUESII (Yarrow).

Head 4 to 4£; depth 4| to 41; eye 41 to 5; snout 2*. D. I, 8, (some-

times 7); A. 1, 7; scales 12-74-11, (range from 70 to 76); teeth 1 or 2,

4-4, 2 or 1. Barbel present. Body moderately stout, ventral and dorsal

outlines gently arched ; head long and pointed ; snout pointed, mouth
broad, inferior; eye small, high up; interorbital width equal to snout;

caudal peduncle long, slender, and compressed. Origin of dorsal behind

insertion of ventrals, about midway between base of middle caudal rays

and nostril. Scales small, firm and close-set; lateral line complete.

Color dark gray above and on sides to lateral line; below pale; no

lateral band ; fins all plain. Length 4£ inches. Colorado River Basin.

(Named for Dr. Elliott Coues, the well-known ornithologist.)

Apocope couesii, Yarrow. Field and Forest, 1870, and Zool. Wheeler Surv., 648, 1875, (1876),

Camp Apache, Arizona.

513. AGOSIA ADOBE, Jordan & Evermann.

Head 3f to 3| ; depth 41 to 5 ; eye 2 in snout, 5 to 5£ in head. D. 8;

A. 7; scales 12-63 to 70-10. Body slender and elongate, the head long

and low, sharp iu profile. Snout long, about 2| in head, its tip project-

ing considerably beyond the thick upper lip; mouth larger than in A.

nubila, the maxillary extending beyond nostril; barbel well developed.

Lateral line complete. Insertion of dorsal midway between front of eye

and base of caudal
;
pectorals shortish; caudal large. Length 2 to 4

inches. Clay-colored, with a dark lateral band ; back with some dark

dots. Sevier River, Utah, locally abundant, (adobe, clay, in Spanish.)

Agosia adobe, Jordan & Evermann, Bull. D. S. Fish Comm., ix, 1S89, (1891), 36, Sevier River,

Juab, Utah. (Type, No. 41674. Coll. Jordan, Evermann, Fesler, & Davis.)

514. AGOSIA NEYADENSIS (Gilbert).

Head 31 to 4; depth 31 to 4; eye very small, 5J in head, half interor-

bital width, which equals distance from tip of snout to middle of eye.

D. 8; A. 7; scales 65; pores about 58. Body robust, with broad,

heavy head, its greatest depth at occiput, 5 in body, (6£ in J. nubila,

of same size). Mouth terminal, very oblique, the lower jaw included,

the premaxillaries not overlapped by snout. Maxillary 3 in head, reach-

ing front of eye ; barbels well developed ; scales small, very irregularly

I
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placed, the lateral line incomplete in adult. Fins all small; front of

dorsal midway between base of caudal and middle of occiput, behind
base of ventrals. Ventral rays apparently seven, the outer rudimentary.

Brown, much speckled above, white below, a dark lateral stripe ending in

an obscure caudal spot. Warm springs in the deserts of southwestern

Nevada; Ash Meadows, Indian Creek, and Vegas Creek, Nevada.

Rhinichthys (Apocope) nevadensis, Gilbert, Death Valley Expedition, 230, pi. vi, fig. 1, 1893, Ash
Meadows, Amargosa Desert. (Coll. Merriam & Bailey.)

515. AGOSIA XUBILA (Girard).

Head 3f to 4f ; depth 3f to 5 ; eye 3| to 5 ; snout 2f to 3£. Dorsal

usually 8, sometimes 9, one or two rudimentary anterior rays; anal 7;

scales variable, ranging from 47 to 70, usually between 52 and 65. Teeth

1, 4-4, 1; 1, 4-4, 0; 1, 4-4, 2; or 2, 4-4, 2. Barbel usually present, espe-

cially in coastwise specimens. Body not compressed, head rather short,

snout moderate, mouth inferior, horizontal or oblique. Fins not falcate;

origin of dorsal usually somewhat behind insertion of ventrals and
usually midway between base of middle caudal rays and posterior edge
of preopercle, but varying either way as much as diameter of eye.

Color usually dark grayish above, becoming paler below, a faint lateral

band of dark, extending through eye and around snout, especially plain

in specimens from the heavily wooded region of western Washington. An
extremely abundant and variable species, and a study of a large amount
of material from many different localities in the Columbia River basin

has not enabled us to recognize any differences of value for purposes of

specific separation. Length 3| inches. Basin of the Columbia River from

western Idaho, below the Shoshone Falls of Snake River to the coast,

and in coastwise streams from Washington southward into Oregon.

Specimens from the following localities are included under this species in

the above description : Clearwater River, Potlatch Creek, near Lewiston,

Idaho ; Boise River, Caldwell, Idaho ; Pataha River, Starbuck, Wash-
ington ; Umatilla River, Pendleton, Oregon; Mill Creek, Walla Walla;
Walla Walla River, Wallula, Washington; Cceur d'Alene Lake, Idaho;

Little Spokane River, Spokane, Washington ; Hangman Creek, Tekoa,
Washington; Columbia River Umatilla, Washington; Colville River,

Colville, Washington; Natchess River, North Yakima, Washington;
Newaukum River and Skookumchuck River, Chehalis, Washington.
{nubiluSj dusky.)

Arggmu wubihu, (Jikard, Proe. Ac. Nat. Sci. Phila., 1850, 180, and Pac R. R. Surv., 244, 1858,

Fort Steilacoom, Puget Sound. (Type, No. 51. Coll. Suckl.'y.)

Apocope mibUa, Jordan it QlLBKHT, Synopsis, 210, 1883.

d§ -m iitiMZa, QlLBBBl ^ K\ i km \nn, Investigations in Columbia River Basin, 41, 1
-

Represented eastward by

Site. 1G08IJ M'ltlLi CAJUUNGTONI1 (dope).

Head 3} to 4g ; depth 4
fl

to 5; eye 4 to 4f; snout :: id 3k. 1). I. ;»,

rarely I, 6; A. I, 7; scales 64, (.">:; to 72). Barbel usually present. Peetfa

variable, but usually 1, 1-4, 2, hooked. Body rather stout, baok little
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elevated, caudal peduncle compressed; head moderate, snout broad,

gently decurved; mouth broad, inferior, oblique; interorbital width

equals length of snout. Fins not falcate; insertion of dorsal slightly

behind ventrals, about midway between base of middle caudal rays and

pupil; height of dorsal and anal about equal, 1\ in head; caudal not

deeply forked. Lateral line often, but not always, incomplete. Color

grayish, with scattered dark spots or blotches ; faint dark lateral band

extending forward through eye and around snout; dorsal and anal fins

with some dark markings ; other fins plain. Length 4 inches. Upper

Snake River Basin to Heart Lake in Yellowstone Park, thence extending

southward in the Great Basin to Utah Lake ; very abundant and extremely

variable. To this form we also refer provisionally specimens from Lake
Tahoe and elsewhere in the Lahontan basin, and also those from various

coastwise localities in central and southern California, where it is

abundant in clear streams and springs as far south as San Luis Obispo.

These California and Nevada forms may be distinct species, but if so, we
are unable to define them. (Named for Campbell Carrington, naturalist

of the Hayden Survey in Utah and Idaho.)

Apompe carringtonii, Cope, Hayden's Fifth Annual Report IT. S. Geological Survey, 1871, (1872),

472, Warm Springs, [Box Elder County], Utah. (Coll. Campbell Carrington.) Cope

<fe Yarrow, Zool. Wheeler Survey, G45, 1875, (1876).

Apocope vulnerata, Cope, l. c, 473, Logan, Utah. (Type, No. 157G8. Coll. Henshaw.) Cope

& Yarrow, Zool. Wheeler Surv., 646, 1875, (1876).

Tigoma rhinichthyoides, Cope, I. c, 473, Logan, Utah. (Coll. Carrington.)

RhinicMhys henshavii, Cope, Proc. Amer. Philos. Soc. Phila., 1874, 133, Prove, Utah; Plagop.

Ichth. Utah, 7, 1874.

Agosia novemradiata, Cope, Proc. Ac. Nat. Sci. Phila., 1883, 141, Weber River at Echo, Utah.

Ceratichthys mibilus, Cope, Hayden's Fifth Annual Report U. S. Geol. Snrv. 1871, (1872), 472.

Apocope henshavii, Cope & Yarrow, Zoiil. Wheeler Surv., 645, 1875, (1876).

Apocope carringtoni and vulnerata, Jordan & Henshaw, Report Chief Engineers, U. S. Geol. Surv.

W. 100th Mer., 191, 1878.

Apocope carringtoni, vulnerata, and henshavii, Jordan & Gilbert, Synopsis, 210, 1883.

Agosia nubila, Jordan, Bull. U. S. Fish Coinm., ix, 1889, (1891), 32 and 48.

Agosia nubila carringtonii, Gilbert & Evermann, Investigations in Columbia River Basin, 41, 1894.

516. AGOSIA YELIFERA (Gilbert).

Head 4; depth 4f ; eye 3. D. 8; A. 7; lateral line with 56 pores; 10

scales between lateral line and dorsal ; teeth 2, 4-4, 2, hooked. Upper
lip as in A. yarrowi with a narrow frenum, thus indicating a transition

toward RhinicMhys. Snout narrow, bluntly rounded, not projecting

beyond premaxillaries. Mouth small, horizontal, the maxillary equal to

eye, reaching front of eye, 3£ in head. Pectorals nearly reaching base of

ventrals, the latter beyond front of anal; origin of dorsal behind ventrals,

midway between base of caudal and middle of eye, the fin unusually high
;

caudal lobes more pointed than usual. Brown ; a black lateral band and
a small black caudal spot. Three specimens from a hot spring in Pahran-

agat Valley, southwestern Nevada, (velum, sail; fero, I bear.)

RhinicMhys {Apocope) velifer, Gilbert, Death Valley Expedition, 229, pi. vi, fig. 2, 1893, Pah-
ranagat Valley, Nevada. (Coll. Merriam & Bailey.)
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517. AGOSIA UMATILLA, Gilbert & Everminn.

Head 4; depth 4| to 5; eye 31 to 4; snout 3. D. I, 9; A. I, 7; scales

13 or 14-63 to 70-7 or 8 ; teeth 1, 4-4, 1, hooked. Body rather slender,

back somewhat elevated ; head pointed, narrow ; candal peduncle com-

pressed, its least depth 2 in head. Origin of dorsal fin slightly behind

insertion of ventrals, midway between nostril and base of middle caudal

rays; dorsal falcate, its anterior rays nearly as long as head ; rudimentary

rays not much enlarged nor spine-like ; anal strongly falcate, the anterior

rays much produced, about as long as head; pectorals not quite reaching

ventrals, li in head; ventrals reaching front of anal, 1£ in head; caudal

deeply forked. Color as in A. falcata, which it resembles, but from which
it differs in the absence or very weak development of ventral stays, and
in the notably smaller scales. Known from the Columbia River at Uma-
tilla and Payette River at Payette, Idaho. ( Umatilla, type locality.)

AgnsiaumaliHn, Gilbert it Evebmann, Investigations in Columbia River Basin, 42, pi. ix, fig. 2,

1894, Columbia River, Umatilla, Oregon. (Type, No. 45390. Coll. Gilbert & Rutter.)

518. AGOSIA FALCATA, Eigenmann & Eigenmann.

Head 3f to 4£; depth 4i to 5£; eye 3£ to 4i; snout 2f to 3. D. II, 9;

A. I, 7; scales 52 to 57. Body slender, caudal peduncle and head very

slender; mouth inferior, nearly horizontal, overhung by the rather long

snout; eye large, interorbital space wide. Fins falcate; dorsal about
over insertion of ventrals, about midway between base of middle caudal

rays and pupil, its longest rays nearly as long as head; the two anterior

rays strong and spine-like ; anal rays about as long as those of dorsal

;

pectorals variable, usually nearly as long as head ; ventrals provided with

2 or 3 membranous stays uniting the inner rays with the body. Dark,
mottled above, blotched with dark on sides and at base of caudal fiu;

head dark above and down to lower level of eye ; under parts pale. Fins

with some dark markings, especially the caudal; pectorals and ventrals

palest. Body and inner sides of pectoral fins often profusely covered with
minute tubercles. Columbia River basin ; locally abundant ; Boise River
at Caldwell, Idaho ; Payette River at Payette, Idaho ; Columbia River at

Pasco and Umatilla; and Mill Creek at Walla Walla, (falcatus, falcate.)

Agotin fnbatu, ElGXNlfANN A ElGKNKANN, American Naturalist, xxvn, February 4, 1893, 153,
Boise River, Caldwell, Idaho. (Coll. Eigenmann.) Gilbert & Evermann, Investiga-
tions iu Columbia Hirer Basin, 42, 1894.

iaafcttneop,* Biobnmann .v Biqknxann, American Naturalist, xwn, lYbniary 4, 1893, 164
Shushwap Lake, near mouth of Eagle River, British Columbia. (Coll. Eigen-
mann.)

fatcata tkmwap, ElOXNMAjnr, Hull. D. S. Fish Comm., xiv, 1894, (July 7, 1894), 111.

Subgenus AGOSIA.

(19. AGOSIA ( IIRYSOGASTKK, Girard.

Head 1 ; depth 1 ; eye I. D. 8; A. 7; scales 88 ; teeth 1-1, without grinding
surface. Barbel small, lmt evident. Body fusiform

;
head rathei lma\ y, con-

ical : snout tnberonlate in ma Irs in spring. Month terminal, the upper javt

• Dorsal equidistanl from bate of middle caudal rays and posterior half of eye, Inserted directlj
origin "i ventrals; lateral band well marked, otherwise as in A. hii^it.i. (Eigenmann.)

Apparent!) no! differing from A./alcata.
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the longer; maxillary reaching about line of orbit; mouth forming more

than a semicircle. Fins long, the ventrals reaching anal. Color, dark iron

gray above, sometimes spotted : a darker band of same along sides above

lateral line, extending from end of snout to middle of caudal where it

is most conspicuous; males with the belly yellow or orange. Tributaries

of the Gila River, not rare in mountain brooks, (xpvao^ gold; yaarr/p,

belly.)

Agosia chrysogaster, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 187, and U. S. & Mex. Bound.

Surv , Zool., 49, plate xxvin, figs. 5 to 8, 1859, Rio Santa Cruz, Sonora. (Coll. Clark.)

Jordan & Gilbert, Synopsis, 209, 1883.

Agosia metallica, Girard, Proc. Ac. Nat. Sci. Phila., 1836, 187, and U. S. & Mex. Bound. Surv.,

Zool., 49, plate xxvin, figs. 1 to 4, 1859, Rio San Pedro, Arizona. (Coll. Clark.) Jor-

dan & Gilbert, Synopsis, 209, 1885.

Hyborkynchus siderius* (lapsus for Hybogna&tu), Cope, Zool. Wheeler Surv., v, 670, plate xxxi,

figs. 6, 6a, 1875, (1876), Camp Lowell, Arizona. (Type, No. 16984. Coll. Butter.)

Zophendum siderium, Jordan & Gilbert, Synopsis, 155, 1883.

130. HYBOPSIS, Agassiz.

(Horny-heads.)

Bybopsis, Agassiz, Amer. Journ. Sci. Arts, 1854, 358, (gracilis= cmJJops).

Nocomis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 190, (nebrasce>tsis= kei(tuckiensis).

Ceratichthys, Baird MS., Girard, Proc. Ac. Nat. Sci. Phila., 1856, 212, (bignttatiis = kerUud:iensi$).

Erinemus, Jordan, Man. Vert., Ed. 1, 279, 1876, (hyalimts = amblops).

Erimystaz, Jordan, Geol. Surv. Ohio, iv, Zool., 858, 1882, (dimmilis).

Yuriria, Jordan & Evermann, new subgenus, (alius).

Body robust, or variously elongate. Mouth terminal or inferior, with

lips thin or somewhat fleshy, a conspicuous barbel always present and

terminal on the maxillary ; a second barbel sometimes present on each side;

premaxillaries protractile. Teeth 4-4, or 1,4-4, 1, or 0; hooked, the grind-

ing surface narrow or obsolete. Scales usually rather large, 35 to 58 in

lateral line ; lateral line continuous. Dorsal fin inserted over, in front of,

or slightly behind ventrals ; anal basis short. Males usually with nup-

tial tubercles, and sometimes flushed with red. A large and varied group,

closely allied to Notropis, from which it differs chiefly in the presence of

the small maxillary barbel. We here divide it into 4 subgenera, but a

greater number of subordinate groups could be recognized. The group

shows a range of variation as wide as that in Notropis, though with a

smaller number of species. (i''/?6c, gibbous ; vrpic, face.)

a. Species of moderate or small size, the mouth inferior, horizontal ; preorbital broad, silvery
;

sexes similar, the male sometimes tuberculate or with the fins rosy.

Erimystax, (dpi, an intensive particle
; hvstcxI-, barbel or moustache)

:

6. Teeth one-rowed, 4-4 ; lips thickish ; body long and low, with the aspect of Gobio or

Phenacobius.

c. Teeth without grinding surface ; sides not marked by a series of dark blotches con-

nected by a lateral band ; eye moderate, 3^ to 5% in head.

d. Scales rather largo, 35 to 44 in the lateral line ; barbel very long, sometimes

duplicated ; dorsal fin without black blotch on its upper posterior por-

tion ; snout projecting ; body slender; fins high.-

* In the t> (" of 11. sideriuB the barbel is plainly evident, a fact which Mr. Barton A. Bean has
recently kindly verified for us.
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e. Barbels four ; body sprinkled with black dots. tetranemus, 520.

ee. Barbels two.

/. Back and sides sprinkled with dark dots.

g. Lower lobe of caudal pale ; snout moderate.

h. Eye small, 3% to 4 in head. aestivalis, 521.

hh. Eye rather large, 3% in head. hyostomcs, 522.

gg. Lower lobe of caudal black in life; color of back darker; snout

very long. gelidus, 523.

ff. Back and sides pale, not dusted with dark dots.

i. Lower lobe of caudal black in life ; eye small, 4% in head.

MEKKI, 524.

ii. Caudal fin with both lobes pale ; eye larger, 3% in head.

j. Scales 37. montaxcs, 525.

jj. Scales 45. cvmingi, 526.

dd. Scales small, about 56 in lateral line ; dorsal fin with a large black blotch

on its posterior rays ; a dark spot at base of caudal. moxacvs, 527.

cc. Teeth with a slight grinding surface ; eye very large, about 2% in head ; sides

witli a dark lateral band, expanded at intervals into round dark blotches.

k. Scales in lateral line about 44 ; 17 before dorsal. dissimilis, 528.

kk. Scales in lateral line about 50 ; 20 before dorsal. watauga, 529.

Hybopsis :

lb. Teeth two-rowed, 1, 4-4, 1 or 0, without grinding surface ; mouth small, below the

blunt snout ; scales large, 34 to 42 in lateral line. Silvery species, with conspic-

uous preorbital. Aspect of Xolropis.

I. Dorsal fin in adult with a large dark blotch on its last rays above ; lips thick, the

barbel very long ; eye 3% in head. labrosis, 530.

II. Dorsal fin plain, without distinct markings.

m. Eye moderate, 3^ to 3% in head ; fins with red in spring males ; sides with

a dark band ending in a caudal spot.

n. Head small, conical ; depth 4 ; scales 5-40-3. F-rraiNOTUS, 531.

nn. Head larger and less conical; depth 5; scales 5-36-3. HTTBRIFBONS, 532.

mm. Eye large, 2% to 3 in head.

o. Sides with a dusky shade; size small, length 2 to 3 inches, amblops, 533.

00. Sides bright silvery ; 6ilvery preorbital broad and conspicuous ; size large,

4 to 10 inches or more in adult. stoueriancs, 534.

Turiria, (from Lake Yuriria, Guanajuato, where the typical species abounds"!:

bbb. Teeth one-rowed, 4-4, with broad grinding surface and slight hook ; mouth rather

large, terminal ; scales moderate, about 45 ; 18 before dorsal. Silvery species,

with conspicuous preorbital and very small barbel; size very large. altis, 535.

Nocomis:

aa. Species of large size, not silvery, with the mouth large, nearly terminal, the dorsal inserted

slightly behind rentrals ;
tho teeth 4-4, or 1, 4-4, 1. Eye small ; scales in lateral

line about 41. Aspect of Semotihu. kentickiknsis, 536.

Subgenus ERIMYSTAX, Jordan.

520. HTBOP8IS TETBANEMUS, Gilbert.

Head 4 ; depth 5£ ; snout 2£ in head, fc of it projecting beyond mouth :

eye small, 5 in head. D. 8j A. 8; lateral line 36 to 38, teeth 1-1. Closely

resembling H. cestivalia bn1 with two long barbels at each angle of bhe

month, the one pair taking the place of the fleshy prominence seen in

gelidus and aestivalis ; longest barbel as long as eye. Head very slender,

slenderer than in ctstivalis. Dorsal overvenl rals,s little Dearer 1 ipof snont

than caudal. Fins large. Color as in nslirulis. t rausluccii l m1\<i\. w th

Irregnlar, scattered black dote above; median rays of each caudal lobe

dusky at base. Lengl h '_' inches. Tributaries of Arkansas K'i\ .1 in Kansas
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and Arkansas; not rare ; a most remarkable little fish, the only American

minnow with more than two barbels, {rerpa-, four; vrj/ua, barbel.)

Hybopsis tetranemus, Gilbert, Bull. Washburn College Lab., 1886, 208, Elm and Sp ing creeks,

Medicine Lodge, Kansas. (Coll. Cragin.)

521. HYBOrSIS ESTIYALIS (Girard).

Head 3f ; depth 5|. D. 8; A. 8; scales 6-36-4; teeth 4-4. Body slen-

der, with long caudal peduncle, the back scarcely elevated. Head long

and slender,the snout much projecting and rather pointed. Mouth mod-

erate, inferior, the maxillary reaching posterior nostril. Barbels con-

spicuous, nearly as long as snout, about 3 in head ; each maxillary with

but a single one. Eye small, 4 to 4-J in head. Fins rather long, the caudal

deeply forked, its lobes subequal ; dorsal over ventrals, nearer snout than

base of caudal. Color silvery; everywhere sprinkled with small black

dots; fins plain. Length 2£ inches. Arkansas River to the Rio Grande,

abundant in sandy river channels, not in small brooks, (cestivalis, per-

taining to summer.)

Gi.hin seatioaUs, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 189, Rio San Juan, near Cadereita,
New Leon. (Coll. Couch.)

Ceratichythyssierletus, Cope, Zoiil. Wheeler Survey, v, 652, 1875, (1876), Rio Grande, at San Ilde-

fonso, New Mexico. (Type, No. 16973." Coll. Cope & Shedd.)

CeraHchihys^terletus and sestivalis, Jordan & Gilbert, Synopsis, 216, 1883.

Hybopsis aestivalis, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1886,8.

Represented in Central Texas by

521a. HYBOPSIS KSTIYALIS MARCONIS, Jordan & Gilbert.

Eye larger than in aestivalis, 3^ in head ; caudal peduncle stouter than

usual, its least depth half greatest depth of body. Length 3 inches.

Abundant in Rio San Marcos, a clear stream issuing from an immense

spring at San Marcos, Texas; also known from the Guadalupe River,

near San Marcos, and the Rio Comal at New Braunfels.

Hybopsis aestivalis marconis, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1886, 22, Rio San Mar-
cos, San Marcos, Texas. (Type, No. 36524. Coll. Jordan i Gilbert.) Evermann &
Kendall, Bull. U. S. Fish Comm., xn, 1892, (1894), 104, plate 19, fig. 1.

522. HYBOPSIS HYOSTOMTJS (Gilbert).

Head 4; depth 5$; eye 3J. D. 8; A. 8; lateral line 37. Body and

head very slender : snout long, acute, projecting beyond mouth for half

its length; mouth short, wide, inferior; barbel long; pectoral large;

other fins small ; 13 scales before dorsal. Silvery, everywhere dusted

with dark specks ; fins pale, the lower lobe of caudal like the other.

Length 2\ inclies,. Indiana to Iowa, and south to the Alabama River

;

rather common in sandy river channels, (vg, hog; ardfia, mouth.)

Nocomis hyostomus, Git.rf.rt, Proc. V. S. Nat. Mus., 1884, 203, White River, Bedford, Indi-

ana. (Type, No. 34980. Coll. Gilbert.)

523. HYBOPSIS GELLDUS (Girard).

Head 4; depth 5; eye 6£; snout 2|. D. 8; A. 9; scales fi-44-4. Body
slender, not much compressed, back little arched ; head long and slender;

mouth inferior, horizontal, broad, overhung by the very long, pointed
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snout, which is considerably decurved ; barbel short, If in eye : eyes very

small, high up, midway of head; interorbital width ecjual to width of

mouth, about 3 in head. Caudal peduncle very long and slender. Fins

moderate; origin of dorsal a little nearer snout than base of caudal,

directly over base of ventrals ; free edge of dorsal fin slightly concave,

the anterior ray but little produced, its length If in head ; free edge of

anal little concave, length of first rays If in head
;
pectorals much

shorter than in H. meeki, 1-J- in head, the first rays not produced nor fila-

mentous, and not reaching ventrals ; ventrals barely reaching vent, If in

head; caudal very long and deeply forked, the lobes as long as head, the

lower slightly the longer. Lateral line complete, straight; teeth 4-4,

strongly hooked. Color, sides silvery, pale below, scales of back each

with a group of fine dark specks on posterior border, these extending

almost to lateral line ; rest of back and upper part of sides sparsely

dusted over with minute brownish specks; fins all pale except the cau-

dal, the lower lobe of which is dark, with a narrow white border below
;

upper lobe slightly dark at base. From E~yboj)sis meeki, which it most

closely resembles, this species may be distinguished by the much
longer and more pointed snout, the smaller eye, the much shorter pectoral

fins, and the darker coloration of the back. Middle Missouri River

basin from Wyoming to eastern Nebraska, locally common, but hitherto

overlooked ; our specimens from Powder River at Arvada, Wyoming,
collected by Cox and Gilluni. (gelidus, frozen.)

Gobio gdidus, Girakd, Proc. Ac. Nat. Sci. Phila., 185G, 188, Milk River, Montana. (Coll.

Suckley.) Girahd, Pac. Pi. It. Surv., 248, 1858.

Ceratichthys gdidus, Jordan & Gilbert, Synopsis, 21G, 1883, (iu part).

524. HTBOPSIS MEEKI, Jordan A Evermann, new species.

Head 4; depth 5£. D. 8; A. 8; lateral line 44. Body very slender, not

elevated. Snout long, thick, blunt, overhanging the rather large mouth.

Barbel as long as eye. Head slender and elongate. Eye small, rather

high, 4£ in head. Mouth small, subterminal, the maxillary not extending

to eye. Fins all large; pectoral as long as head; caudal deeply forked.

Lateral lino decurved ; scales rather large. Coloration silvery, unspotted

;

a dusky lateral streak ending in a blackish spot at base of caudal ; lower

lobe of caudal abruptly black, edged below with white. Male with the

nuptial tubercles excessively developed, covering most of the body.

Length 2 inches. Missouri River at St. Joseph and elsewhere, in the

river channel; the types (No. 35889) collected by Jordan and Meek. A
curious little fish, heretofore confounded with //. gelidus. (Named for

Dr. Seth Eugene Meek, of the University of Arkansas.)

hthyigelidtiB, Jordan >v Gilbkbt, Synopsis, 218, L883,(in part).

p«u gelidiu, JOBDAM A Mm.k, Proc I'. S. Nat. Mu~.. L886, 10.

BSS. KTBOP8I8 HONTANU8, Meek.

Head ''<

\
depth 5. l>. 8; A. <i: scales 4-87-4, 1 1 before dorsal; teeth t-1.

Body Blender, little elongate, tin- eye high up, \v\ in head; snoul blunt,

rather long, >! in head; mouth rather Large, interior, the lower jaw

Included; tin- maxillarj past front of eye; barbel long. Dorsal aboTe
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ventrals: fins moderate. Color plaiu brownish, without black dots, sides

and below silvery : this plain. Length 2^ inches. Types supposed to be

from the upper Missouri.

Hybvps - is, Meek. Proc. U. S. Nat. Mus., 1884, 526, locality unknown, but collected

by Dr. F. V. Hayden. (Type, No. 36882

o>26. HYBOPSIS (T.MINGII (Giinther.)

Headli: body 5. D. 8: A. 8; scales 6-45-6: teeth one-rowed? Barbels

minute. Eye entirely in the anterior half of the length of the head, and
nearly as long as the snout, which is obtuse, rounded, convex, the mouth
being subinferior. Interobital space convex, as wide as the orbit. Sub-

orbital ring extremely narrow. Origin of dorsal fin a little behind ven-

trals, somewhat nearer root of caudal than end of snout. Pectorals not

reaching ventrals. Olivaceous, a grayish silvery band from gill opening

to the root of caudal, where it terminates in a black spot. Length 3?

inches. California, (Giinther.) Not seen by us. (Named for H. Cuming.)

CeraUchihys cumingii, Gunther, Cat., vn, 177, 1S68, California, (Coll. H. Cuming); copied in

Jordan & Gilbert, Synopsis, 213, 1883.

527. HYBOPSIS HONACUS (Cope).

Head 4: depth 5J. D. 8: A. 8; scales 8-56-4: teeth 4-4. Body slender,

somewhat compressed, not much elevated. Head long and rather slender,

flattish above, with projecting muzzle; mouth inferior, horizontal, small,

the maxillary not reaching the eye, which is quite small, 41- in head.

Scales rather small : 24 scales in front of dorsal. Fins moderate. Color

light olive; a metallic vertebral band ; sides and belly silvery ; no lateral

band: a conspicuous black spot at base of caudal ; muzzle dusky; mem-
brane of upper posterior part of dorsal fin black as in Notropis whipplii

and related species. Length 4 inches. Tennessee Basin, in the river

channels; rather scarce, (monachus, (ibvaxoc, solitary.)

Ceratichthysmonacus, Cove, Jouru. Ac. Nat. Sci Phila., 1867. 227. Holstcn River, Washing-
ton County, Virginia. (Coll. Cope.)

Ceratichthys monachus, Jordan & Gilbert, Synopsis, 217, 1S83.

528. HYBOPSIS DISSIMILIS (Kirfland).

(Spotted Shiner.)

Head 4^ ; depth 5. D. 8 ; A. 7 ; scales 6-40 to 47-5 ; teeth 4-4, often with

slight grinding surface. Body long and slender, little compressed, with

long caudal peduncle. Head long, rather fiat above, the snout somewhat
bluntly decurved, projecting a little beyond the rather small, horizontal

mouth; lower jaw included; both jaws with the skin hard in front, form-

ing a sort of lip laterally. Barbel considerably shorter than pupil; max-

illary not reaching nearly to orbit. Eye very large, high up, somewhat
directed upward, rather behind middle of head, forming more than one-

third length of head. Opercle small. Dorsal rather large, its posterior

border oblique; anal small; caudal well forked; pectoral rather long.

Scales rather large, 16 to 18 in front of dorsal. Lateral line nearly straight.

Olivaceous ; back irregularly mottled; sides silvery, with a bluish lateral
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band, which is widened into several dusky spots, formed by dark punctu-

lations, and most distinct posteriorly ; a dusky band on head, through

eyes and snout; fins plain. Length 3 to 4 inches. Lake Erie to the head-

waters of the Tennessee, west to Arkansas and Iowa; rather common in

the river channels, (dissimilis, not similar, to other shiners.)

Luxilm dissimilis, Kirtland, Bost. Journ. Nat. Hist., in, 1840, 341, pi. iv, fig. 2, Mahoning
River, Ohio, and Lake Erie, near Cleveland.

Ceratichthys dissimilis, Cope, Cypr. Penn., 3G7, 1866; Gunther, Cat., vn, 177, 1868; Jordan &
Gilbert, Synopsis, 215, 1883.

529. HTBOPSIS WATAUGA, Jordan & Evermann.

Head 4£; depth 5£ to b. D. 7; A. 7; scales 5-48 to 52-4, 20 to 24 before

dorsal ; teeth 4-4, small, hooked, with slight grinding surface. Body more

elongate than in H. dissimilis, the scales smaller and the coloration less

variegated. Olivaceous, with a bluish lateral stripe not so wide as eye

passing around snout; on this stripe 8 to 12 blackish spots, diffuse and

smaller than eye, one of these at base of caudal ; a dark speck on front

of opercle; fins plain. Length 4 inches. Known from Holston River,

Virginia; Watauga River, Tennessee; White River, Arkansas ; Big Barren

River, Kentucky ; and Tippecanoe River, Indiana
;
probably abuudant and

apparently replacing H. dissimilis in mountain streams ; size usually larger

than in H. dissimilis.

Hybopsis ivatauga, Jordan & Evermann, Proc. U. S. Nat. Mus., 1888, 355, Watauga River, Eliz-

abethtown, Tennessee ; North Fork Holston River, Saltville, Virginia. (Type,

No. 39929. Coll. Jordau, Jenkins, & Evermann.) Woolman, Bull. U. S. Fish Comm., xn,

1892, 258.

Subgenus HYBOPSIS.

530. HYBOPSIS LABROSUS (Cope).

Head 4£; depth 4£. D. 8; A. 7; scales 5-34 to 40-3; teeth 1, 4-4, 1.

Body long and slender, little compressed. Head rather long, narrow, and
pointed, very slender in young specimens, stouter in adults. Snout

decurved in profile, long, overhanging the large mouth ; lips much thick-

ened, the lower with an internal fringe of papilla); barbels extremely

long, more than half diameter of eye. Eye moderate, nearly median, 3&

in head. Scales moderate, closely imbricated, 16 in front of dorsal. Fins

rather small ; caudal deeply forked, its peduncle long and slender. Males

dark steel blue, with black markings on back and especially at base of

dorsa. ; females very pale silvery, with a blue streak along sides of tail.

A small round black spot at base of caudal ; a dark lateral streak, obso-

lete anteriorly; largo specimens with a largo dark patch on the last rays

of the dorsal, as in NbtropU whipplii ; base of the caudal with dark points,

males in spring with the head and neck profusely tuberculate and the tins

flushed with crimson. Length 3 inches. Basin of the Santee, in North

and South Carolina ; common, (labroxux, thick-lipped.)

OeraHchthvt labr , Cope, Proo. Amer. Phil. Boo., 1k7(>, 458, tributaries of Catawba River,

McDowell and Burke counties, North Carolina. (OolL Oope.)

Hdhthyi fcmemus, Jobdax A Brayton, Bull. I'. B. n.i t. Mus., \n, 1878, 24, Saluda River,

Greenville, North Carolina. (Type, N". 81128. <'<»H. Jordan & Brayton.)

Hchthyi labrowi &nd Kcmemiu, Jusdax J Giubbt, Synopsis, 217, L888.
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531. HYBOPSIS HYPSINOTTS (Cope).

Head 3f ; depth 4. D. 8; A. 8; scales 5-40-3; teeth 1, 4-4, 1. Body
stouter, more elevated, and more compressed than in H. rubrifrons. Head
short, broad above, much smaller and more conical than in H. rubrifrons;

outline of back rather abruptly declining behind front of dorsal fin, so that

the base ofthe fin is oblique. Mouth inferior, horizontal, small, the max-
illary reaching line of orbit. Barbels small. Eye small, 3A in head.

Color silvery, with a double series of black specks along lateral line, and

a lateral band of dusted blackish, which passes through eye and snout and
ends in a faint caudal spot ; males with the fins bright red, and the body
with a deep violet luster, as in Notrojns rubricroceus. Length 3 inches.

iSantee Basin, in North Carolina and South Carolina ; rather rare. Resem-

bles Notropis procne, but has an evident barbel, (iijn-, high; vgjtoc, back.)

Ceratichthya hypsinotiis, Cope, Proc. Amer. Phil. Soc. Phila., 1870, 458, tributaries of Catawba
River, McDowell County, North Carolina. (Coll. Cope.) Jordan & Brayton, Bull-

U. S. Nat. Mus., xn, 1878, 25, and Jordan & Gilbert, Synopsis, 215, 1883.

582. HYBOPSIS RUBRIFRONS (Jordan).

Head 4 ; depth 5. D. 8; A. 7; scales 5-36-3
; teeth 1, 4-4, 0. Form of

Hybopsis amblops. Head long, narrower than in H. amblops. Eye moder-

ate, 3£ to 3£ in head, wider than the interorbital space. Mouth small,

inferior, overhung by the bluntly decurved but not very broad muzzle
;

barbels quite long and distinct, 13 scales in front of the dorsal.

Fins well developed ; the first rays of the dorsal about twice height of

last. Pale olivaceous ; sides with a plumbeous silvery band, in some

specimens forming a stripe through eye and snout, and a dark spot at base

of caudal ; cheeks silvery ; snout in males red, with numerous dust-like

tubercles; specimens in high spring coloration have the fins largely red.

Length 3 inches. Basin of the Altamaha, Georgia; common, (tnt&er, red;

/row*, forehead.)

Nocomis rubrifrons, Jordan, Ann. Lye. Nat. Hist. N. Y., 1S76, 330, Ocmulgee River. Flat

Shoals, Georgia. (Type, Nos. 17863 & 20146. Coll. Jordan.)

CenUidUhi/s rubrifrons, Jordan & Gilbert, Synopsis, 214, 1883.

533. HYBOPSIS AMBLOPS (Kafinesque).

(Silver Chub.)

Head 4; depth 5. D. 8; A. 7; scales 5-38-4; teeth 1, 4-4, 1. Body

rather slender, somewhat heavy anteriorly, not much compressed. Head
large, flattened and broad above; eye very large, longer than snout and

longer than interorbital space, 3 in head. Mouth horizontal, subinferior,

and rather small; muzzle bluntly decurved; upper lip below level of

orbit; maxillary not reaching line of front of orbit; barbel evident.

Fins moderate. Lateral line somewhat decurved; sixteen scales before

dorsal. Color translucent greenish ; scales somewhat dark-edged ;
sides

with a bright silvery band which overlies dark pigment, so that some-

times a plumbeous or even blackish band appears; a dark baud through

eye around snout ; males without tubercles or red coloration. Length 2
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to 3 iDches. New York to Iowa, and southward to Alabama. Very com-
mon in the Ohio Valley and the Tennessee Valley. Southern specimens,

(var. winchelli), have the head narrower and the barbel rather shorter.

(oftpkvg, blunt; Lip, face.)

Rulilus amblops, Rafixf.sqce, Ichth. Oh., 51, 1820, Ohio River, at the Falls.
Hjp&opsu gracilis, Agassiz, Amer. Journ. Sci. Arts, 1854, 358, Huntsville, Alabama.
Hybopsis winchelH, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 211, Black Warrior River, Ala-

bama. (Coll. Winchell.)

\tichtkys kyaimts, Cope, Journ. Ac. Nat. Sci. Phila., 1868, 226, tributary Holston River
(Type, No. 14995. Coll. Cope.) Gcnther, Cat., vn, 179, 1868.

Nocomis amblops, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 328.

Ceratichthys amblops, Jordan & Gilbert, Synopsis, 214, 1883.

534. HYBOPSIS STORERIAXUS (Kirtland).

Head 4^; depth 4; eye 3; snout 3. D. 8; A. 8; scales 5-42-4. Body
elongate, compressed, the back somewhat elevated from the occiput to

base of dorsal, thence rapidly declined to the long and slender caudal

peduncle. Head short, compressed, the cheeks nearly vertical. Interor-

bital space rather broad and flat, somewhat grooved. Eye very large,

circular, high up, about 3 in head, nearly midway of length of head, its

diameter about equal to length of snout, scarcely greater than width of

interorbital space. Preorbital bone large, oblong, conspicuous, and sil-

very. Mouth rather small, horizontal, the lower jaw included; edge of

premaxillary below level of eye ; maxillary not reaching to front of orbit.

Barbel conspicuous. Snout boldly and.abruptly decurved, much as in H.
amblops, the tip of the snout thickened, forming a sort of pad. Lateral

line somewhat decurved. Rows of scales along back converging behind
dorsal, where the upper series run out, as in Xotropis cornutus. Fins

rather higher and more falcate than in H. Jcentuchiensis', dorsal fin inserted

well forward, over ventrals
;
pectoral fins pointed, not reaching ventrals

;

ventrals not reaching vent ; caudal long, deeply forked. Teeth usually

1,4-4, 0, hooked, without grinding surface. Translucent greenish abo\ e :

sides and below brilliantly silvery; cheeks and opercles with a bright sil-

very luster; fins plain; a slight plumbeous lateral shade ; no caudal spot

:

no red. Length 5 to 10 inches. Lake Erie to Nebraska and eastern

Wyoming, Tennessee, and Arkansas ; abundant in the larger streams,

especially in Iowa. (Named for David Humphrej-s Storer, author of the

excellent History of the Fishes of Massachusetts, and of the first "Syn-
opsis of the Fishes of North America," (1816).

li'ntih' <-, Kirtla.ni>, Proc. Bost. Soc. Nat. IIi>t
. , i, 1842, 71, Lake Erie.

Qcibio vernalis, GlBABD, I'roc. Ac. Nat. Sci. Phila., 1850, 189, Arkansas River, Fort Smith.
(Cull. Shumard.)

Ceratichth I RDAN, Proc. ( . S. Nat. Mua., 1879, 238, Falls of Ohio River, New Albany,
Indiana; (Type, No. 23462. Coll. Jordan.), and JORDAN A Gilbert, Synopsis, 213, 1883.

Ufjboptit storerianut) JORDAN A Mi:i:k, Proc. U. S. Nat. Mue., 1885, 6.

Subgenus YURIRI A, Jordan a Erermann.

IS*. HYBOPSIS aLTUS (Jordan).

(Pa* \ Bi \ma.)

Head :;• to i{ : depth 3| bo i'.. D.8; A.. 8; scales 9-45-3, 16 to 19 before
dorsal: teeth i 1, with i>n>:ul grinding Bnrfaoe and Blighl hook. Body

|
N. \.
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rather elongate, compressed, the hack elevated; head rather long and

low, the anterior profile gently curved, a little depressed over the eye;

snout long, rather blunt at tip, 3£ in head ; eye rather small, 51 in head;

mouth rather large, ohlique, the lower jaw slightly included, the pre-

maxillary on level of pupil; maxillary reaching ahout to eye, 3| in head;

a very small, hut evident barbel at tip, (overlooked in the original

description); preorhital hroad; suhorhital narrow; opercle hroad, silvery.

Lateral line complete, decurved anteriorly. Scales large, not closely

imhricated, those on hreast and hack little reduced. Dorsal high, pointed,

the anterior rays much longer than posterior, tbe first over ventrals and

over 17th scale of lateral line, \\ in head; caudal well forked; anal

short, pointed; pectorals pointed, reaching ventrals. Color pale oliva-

ceous ahove; sides silvery; fins plain; sexes alike. Length 15 inches.

Lakes and streams of Guanajuato, tributary to Rio Lerma, Pacific drain-

age. One of the largest minnows ; a food-fish of some local importance;

here described from specimens ohtained hy Mr. Woolman in Rio de Lerma,

at Salamanca, in Guanajuato, (altus, high, from the form of the body.)

Hudsonhis altus, Jordan, Proc. U. S. Nat. Mus., 1879, 301, Lake Tupataro. Guanajuato.
(Type, No. 23125-9. Coll. Duges.)

Cliola aha, Jordan & GiLBERT,.S.ynop»is, 163, 1883.

Hybopsis altus, Woolman, Bull. TJ. S. Fi^h Comm., xiv, 1894, Gl.

Subgenus NOCOMIS, Girard.

536. HYBOPSIS KEXTITKIKXSIS (Rafinesque).

(Horny Head; River Chub; Jerker; Indian Chub.)

Head 4 ; depth 4£. D. 8 ; A. 7 ; scales 6-41-4
; teeth 1, 4-4, 1, or 1, 4-4, 0,

sometimes 4-4. Body rather rohust, little elevated, not much compressed.

Head large, rather hroadly rounded ahove; the snout conical, bluntish.

Mouth rather large, suhterminal, little oblique, the lower jaw somewhat

the shorter ; upper lip rather helow level of eye ; maxillary not reaching

to front of eye. Eye small, median, high up. Barhel well developed.

Suborbitals very narrow
;
preorhital large. Fins moderate; the dorsal

rather posterior, slightly hehmd insertion of ventrals ; caudal broad,

little forked. Scales large, not crowded anteriorly, 18 rows in front of

dorsal. Lateral line somewhat decurved. Color hluish.olive; sides with

bright green and coppery reflections ; a curved dusky har behind opercle

;

scales ahove with dark borders ; belly pale, but not silvery, rosy in spring

males ; fins all pale orange, without black spot ; males in spring with a

crimson spot on each side of head ; adults with the top of the head

swollen, forming a sort of crest, which is sometimes a third of an inch

higher than level of the neck and is covered with large tubercles;

young with a dark caudal spot. Length 6 to 9 inches. Pennsylvania to

Wyoming and Alabama, on both sides of the Alleghanies; everywhere

abundant in the larger streams, seldom ascending small brooks; one of

the most widely diffused of our Cyprinidos ; western specimens usually

have the teeth in two rows. Variable.

Luxilus Jceniuckiensis, Rafinesqde, Ichth. Oh., 48, 1820, Ohio River.
Catoslomus melanotus, Rafinesque, /. c, 58, 1820, Ohio River, at the Falls.
Semotibts biguttatus, Kibtland, Boat. Journ. Nat. Hist., Is40, in, 344, pi. v, fig. 1, Yellow Creek,

a tributary of Mahoning River, Ohio.
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Nocomia nebrascensis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 190, Sweetwater River,

Nebraska. (Coll. Bowman.)

misbetticus, Girard, I. c, 213, 1856, Black "Warrior River. (Coll. Winchell.)

Ceratickthys leptocephahis, Giuard, Proc. Ac. Nat. Sci. Phila., 1856, 213, Salem, North Carolina.

Ceratiddhys cyclotis, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 277, Grosse Isle, Waterford, Clin-

ton River, and Bruce, Michigan; Gunther, Cat., vn, 178, 1868.

Ceratichthyn nucropogon, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 277, Conestoga River, Penn-

sylvania. (Coll. Jacob Stauffer.)

Ceratichthy* ahgmatiau, Cope, 1. c, 278, 1864, Michigan; Gunther, Cat., vn, 179, 1868.

Ceratickthys bigullalns, Cope, Cypr. Penn., 366, 1866; GCnther, Cat., vn, 178, 1868.

Ceratichlliys biguttalus and C. micropogon, Jordan & Gilbert, Synopsis, 212, 1S83.

131. COUESIUS, Jordan.

Couesius, Jordan, Bull. Hayden's Geol. Surv. Terr., iv, 785, 1878, (mihieri).

Body elongate. Head normal, not depressed, the profile convex. Mouth
terminal, normal, a well-developed barbel on the anterior side of maxil-

lary, just above its tip. Teeth 2, 4-4, 2, hooked, without grinding sur-

face. Scales rather small ; lateral line continuous. Dorsal fin over or

slightly behind ventrals ; anal basis short. Size rather large. This genus

is closely related to the section Nocomis under Hybopsis, from which it

may be separated by the presence of 2 teeth in the lesser row, by the posi-

tion of the barbel, and by the smaller scales. Its relations with Semotilm

are equally close. The species are not well known. (Named, for Dr.

Elliott Coues, the most versatile and most inspiring writer on American

ornithology, (1842 ) who collected the- type species in largo numbers.)

a. Scales in a cross series from dorsal to lateral line about 17; 66 iu the lateral lino.

8QT7AHILENTTJS, 537.

aa. Scales in a cross series from dorsal to lateral liue 10 to 13.

b. Scales in the lateral line 63 to 72.

c. Free margiu of dorsal fin concave, the anterior rays extending beyond the last rays

when the fin is depressed. PLUMBBU8, 538.

cc. Free margin of dorsal not concave, the tips of the anterior rays not reaching tips

of last rays when the fin is depressed. DIBSIHILIS, 531).

bb. Scales in the lateral line 55 to 58.

d. Scales hefore dorsal about 36. greeni, 540.

dd. Scales before dorsal about 27. adustvs, 541.

537. COUESIUS 8QUAMILENTUS (Cope).

Head 3f ; depth 5 ; eye 4|. D. 8; A. 7; scales 17-66-14 ; teeth 2, 4-4, 1.

Form stout, the profile nearly plane; niuz/.le not prominent. Mouth hori-

zontal, the maxillary not reaching orbit; eye rather small, shorter than

snout. Isthmus wide. Barbel quite small. Dorsal fin slightly in advance

ofventrals,behind middle of body. Scales quite-small. Olivaceous above;

ides silverj ; a lateral band of dark punctulations ; iins plain. Henry's

Pork of Green River in southwestern Wyoming. (Cope.) Perhaps not

distinct Prom C dissimilis, but the scales in transverse .series said to be

much more numerous. (squam&lentHB, small•scaled.)

OtraHchthyt iquamilenhu, Oopk, Bayden'a Qeol, Surv. Wyom., i-s 7<>, (1871), 442, Henry Fork
of Green River. Wyoming. Colorado basin

Jobda n a Q ii i.i i; i Sj oopiis, 218, 1

BIS. COUESIUS I'M Minis (Agaw

Head H; depth '

, eye I D.8;i 8; scales 11 60 to 70-7; teeth 2, 4-4, 3.

Form oi St mo/tins atromaoulatuif im t more elongate and less oompn
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Head llattish above, the snout broad, somewhat projecting over the large,

oblique mouth: maxillary reaching front of eye. Barbel evident. Eye
large, as long as snout, \\ in iuterorbital space. Scales small, crowded
forwards, those on the back smaller. Dorsal beginning over last ray of

ventrals. Height of dorsal fin 1 to \\ in head ; free margin of the fin con-

cave, the anterior rays produced and extending beyond the others when
the fin is depressed ; longest anal ray \\ to If in head, its form similar to

that of dorsal. Dusky above ; sides somewhat silvery ; an obscure dusky
band through eye around snout ; fins plain. Length 6 inches. Streams

and lakes, from Lake Superior east to the Adirondack region and Xew
Brunswick; not very common, except northward, (jrfumbeus, lead-colored.)

Gobio plumbeus, Agassiz, Lake .Superior, 366, 1S.V>, Lake Superior. (Coll. Agassiz.)

Ceraiichthys prostkemius, Cope, Cypr. Penu., 365, 1866, Montreal River, Keweenaw Point,

Lake Superior. (Coll. Dr. J. H. Slack.)

Nocomis miineri, Jordan, Bull. U. S. Nat. Mub., x, 64, 1877, Lake Superior. (Type, No. 2U332.

Coll. Milner.)

Ceraiichthys plumbeus, GI'ntiier, Cat., vn, 176, 1868.

Coiiesin* dissimUis, Jordan & Gilbert, Synopsis, 218, 1883, in part.

Couesiits prosthemius, Jordan & Gilbert, Synopsis, 219, 1883.

539. COl ESIUS DISSIHILIS (Girard).

Head 4A- to 44; depth 4 to 5; eye 4 to 5 in head ; snout 3 to 4. D. 8; A.

8; scales 12-68-8, varying from 64 to 72. Very close to C. plumbeus, the

only important difference being in the form of the dorsal fin. Height of

dorsal fin 1A- to 14 in head ; free margin of fin nearly straight, the anterior

rays little if at all produced ; when depressed barely reaching end of

other rays; longest anal ray If in head, the free margin of fin straight,

the first rays where depressed not reaching beyond others. Upper Mis-

souri and Black Hills region
;
generally common : probably a variety of

C.^?«H/ft('Hs. (dissimilis, dissimilar, to Semotilus atromaculatus.)

Leucosomus dissimUis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 189, Milk River and Little

Muddy River, Montana. (Type, No. 158. Coll. Suckley.)

540. COUESIUS GREEM, Jordan.

Head 4
1
1 -; depth 4^; snout 3f. D. 8; A. 8; scales 10-57-7; teeth 2,

4-4, 2. Body robust, the back convex before the dorsal, profile of

head straight and rather steep, space between eyes broad and fiattish,

3i in head. Snout bluntish, but rather long; premaxillary just above

level of lower part of pupil ; maxillary reaching almost to orbit, 3j in

head; barbel well developed, not quite at end of maxillary : its length

considerably less than that of pupil. Mouth moderately oblique, the

lower jaw slightly included. Dorsal fin inserted behind base of ventrals

and behind middle of body, at a point midway between preopercle and

base of caudal, the fin of moderate height. Pectoral shortish, 1^ in

head, ventrals nearly 2. Caudal well forked, the lobes equal; scales

larger than in most related species, scarcely reduced forward and but

little smaller on the back than on the sides; 36 scales in front of the

dorsal. Color dark olive above, the sides reddish silvery ; slight traces

of a lateral band, a dark streak below the eye, undulating and extending
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from side of upper jaw to opercle. Lining of shoulder girdle dusky;
fins without definite marking, the upper somewhat dusky. Length 6

inches. Stuart Lake, headwaters of Fraser River, British Columbia, and
Lake Pend d'Oreille, Idaho. (Named for its discoverer, Ashdown H.

Green, of Victoria.)

Conesius tjrecui, Jordan*, Proc. U. S. Nat. Mus., 1893, 313, Stuart's Lake, British Columbia.
(Type, No. 44454.) Gilbert & Evermann, Investigations in Columbia Kiver BasiD, 44,

1894.

541. COUESirS ADUSTUS, Woolman.

Head 41 ; depth 4f ; eye moderate, 3f to 4 ; snout 3£ to 3i. D. 8 ; A.

7; scales 13-58-8, 27 before dorsal; teeth 2, 4-4, 2. Body moderately

elongate, compressed, the back a little elevated, the anterior profile

rather convex. Snout rather long, slightly pointed; mouth low, ter-

minal., oblique, the jaws subequal, the maxillary opposite posterior nos-

tril ; barbel evident in young, inconspicuous in adult, its position not

quite terminal. Interorbital space broad, flattish ; eye moderate; preor-

bital broad. Scales small, those before dorsal and on belly smallest;

lateral line decurved. Dorsal inserted over or a little behind ventrals, the

latter reaching the vent. Olivaceous, dusky above; sides silvery, a nar-

row plumbeous lateral band from snout to caudal, ending in a small black

caudal spot which is obsolete in adult ; fins all plain. Length 4 inches.

Rio de los Conchos, Chihuahua; three specimens known. The smallest

of these is deeper in body, more silvery, and with the barbel more
conspicuous, (adustus, scorched.)

Obtiemu adustus, WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, 57, May 3, 1894, Rio de los

Conchos, Chihuahua. (Coll. Woolman & Cox.)

132. PLATYGOBIO, Gill.

Tfatygobio, Gn.r,, Trans. Amer. Phil. Soc. Phila., v, 12, 178, 1863, (communis).

Body rather elongate, somewhat compressed. Head rather short, more
or less broad or depressed above; mouth normal, rather large, subter-

minal, with a well-developed barbel at its angle, at the extremity of the

maxillary. Scales large. Lateral line continuous. Dorsal inserted ante-

riorly, rather in front of ventrals. Teeth 2, 4-4, 2, with rather narrow

grinding surface. Size large; males without nuptial pigments or bright

colors. (-/a7/7, broad ; (lobio, a gudgeon.)

a. Anterior profile nowhere concave, the head not specially depressed above; eye moderate,

I . in head. PHT81GN \ ill 1 s, 548

'/". Anterior profile more or less concave above the depressed and flattened head.

/-. Bye email, 1 to 6 in bead in adult; snout not tnberculate in males, so far as Known;

-i/. 1 an vii 1-, 543.

///.. Bye I

i" lend; males with the snoul tnberculate; size small, ru.i.mrs, 54 1

(42. PLATYGOBIO PHYSI8NATHU8 (Cope).

Head I | depth I
. : eye i in head, U in snout, whioh jh :! in head.

D. 8; \. s, scale* 6-48 5, 20 before dorsal ; teeth 2, I 1,2, with distinct

grinding Burface. Body slender, the oandal pednnole stout. Head

shorter, narrower, blunter, and less depressed than In /'. graoilit. Dorsal



326 Bulletin 47, United States National Museum.

outline little arched, the profile descending steeply to the lip, nearly-

even and nowhere concave. Lower jaw included, maxillary reaching

anterior border of orbit. Barbels well developed. Dorsal fin inserted in

front of ventrals. Olivaceous above, white below; a plumbeous lateral

band; fins plain. Length 6 inches. Upper waters of Arkansas River;

very abundant in the channels, the most common fish at Pueblo, Colo-

rado. (ovrTow, to thicken
;

yvuftoc, jaw.)

Geratichthys physignaihus, Cope, Wheeler Surv., Zool., v, 651, 1875, (1876), Arkansas River,

Pueblo, Colorado. (Coll. Aiken.)

Couesius physignaihus, Jordan & Gilbert, Synopsis, 219, 1883; Jordan, Bull. U. S. Fish Comm.,

i.\, 1889, 17.

543. PLATYGOBIO GRACILIS (Richardson).

(Flat-headed Chub.)

Head 4i; depth 4£; eye 6 in adult. D. 8; A. 8 ; scales 6-50-5; teeth

2, 4-4, 2. Body rather elongate, somewhat compressed, little elevated.

Head small and short, its upper surface very broad and depressed, the

interorbital width being nearly half length of head ; region behind nape

gibbous, so that the anterior profile is more or less concave. Mouth
rather large, slightly oblique, the upper lip on level of lower part of

eye ; maxillary reaching front of eye ; upper jaw very protractile, lower

jaw included. Eye small, rather high up and anterior. Fins rather

large ; dorsal in advance of middle of body
;
pectoral falcate, its upper

rays elongate ; caudal peduncle rather stout. Scales large and silvery;

lateral line decurved ; 23 scales in front of dorsal. Snout not tuberculate

in males, so far as known. Coloration pale ; back olive, sides and below

silvery; head mostly white; fins pale; no dark lateral band or caudal

spot. Length 12 inches. East slope of the Rocky Mountains, from the

Missouri and Yellowstone rivers to the Saskatchewan ; abundant in river

channels as far south as Kansas City, not ascending to springs, (gracilis,

slender.)

Cyprinus {Lcurisais) gracilis, Richardson, Fauna Bor.-Amcr., Fishes, 120, 1836, Saskatchewan
River, at Carleton House.

Pogonichthys communis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 188, and Pac. R. R. Surv., x, 247,

1858, Fort Pierre, Fort Union, Milk River, Yellowstone River, Sweetwater
River. (Type, No. 189, etc. Coll. Suckley.)

Pogonichtln/s (Plaiygobio) gnloncllus, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 277, near Bridger's

Pass; "anal rays 9 ; scales 48." (Coll. Hammond.)

Leueiscus gracilis, Gunther, Cat., vn, 240, 1868.

Leucosomw communis and gulonellus, Gvnther, Cat., vn, 267, 268, 1868.

Plaiygobio communis, Gill, Captain Simpson's Expl. Utah, 408, 1876.

Platygobio gracilis, Jordan & Gilbert, Synopsis, 220, 1883.

544. PLATYGOBIO PALLIDUS, Forbes.

Head 4; depth 4f ; eye 3f, 2 in interorbital width ; snout 3f. D. 8; A.

8 ; scales 6-55-5 ; teeth 2, 4-4, 2, hooked and with masticatory surface.

Head flat above, the snout overhanging the mouth, which is large and

wide, with a maxillary barbel about one-third as long as eye. Mandible

reaching vertical through middle of iris. Scales with 22 rows before dor-

sal, where they are much smaller than elsewhere. Lateral line straight,
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except for a few scales in front. Pectoral fins large and pointed, reach-

ing ventrals, the latter to vent ; front of dorsal a trifle before ventrals

and a little nearer snout than caudal. Color plain, with a plumbeous
luster along sides, and traces of a dusky lateral stripe behind dorsal.

Length 2£ inches. (Forbes.) One specimen from the Ohio River at Cairo,

probably adult, as the snout is tuberculate. A doubtful species, per-

haps the young of P. gracilis. (pallidas, pale.)

ffatygobio paUidus, Forbes, MS., Jordan & Gilbert, Synopsis, 220, 1883, Ohio River, at

Cairo, Illinois. (Coll. Forbes.)

133. EXOGLOSSUM (Rafinesque).

Eroglossnm, Rafinesqve, Jonrn. Ac. Nat. Sci. Phila., i, 1818, 420, (lesueurkmum).

Maxfflimgua, Rafinesque, /. c, 1818, 421, {maxiUmgua).

Body moderately elongate, little compressed. Mouth peculiar, the

mandible being contracted and incurved, its outline strongly 3-lobed;

this appearance is due to the fact that the dentary bones lie close

together, parallel, and are united throughout their length, instead of

forming a broad arch, as in all other Cyprinoid fishes; lower lip repre-

sented by a broad, fleshy lobe on each side of the mandible. Upper jaw
not protractile; upper lip thick, somewhat plicate. Pharyngeal bones
small, the tooth hooked, without grinding surface, 1, 4-4, 1. Scales

moderate. Lateral line complete. Fins without spines. Dorsal slightly

behind ventrals. Anal basis short. Isthmus broad. Gill rakers weak.
Pseudobranchhe present. Air bladder normal. Alimentary canal short;

peritoneum white. Size rather large. Sexual changes not marked, the

males with some black pigment. One of the most strongly marked genera
of Cypr'niidn

, with a single species, (tew, outside; y/tiooa, tongue.)

545. EXOGLOSSUM MAX1LLINGUA (Le Sueur).

(Cut-lips; Nigger Chub; Nigger Dick.)

Head 4; depth 4*. D. 8; A. 7; scales 8-53-5; teeth 1, 4-4, 1. Body
rather stout, little compressed. Head large, broad and llattish above,

with tumid cheeks. Mouth moderate, slightly oblique, the end of maxil-

lary not reaching line of orbit. Upper jaw longer than lower. Scales

rather crowded anteriorly, those in front of dorsal small. Color oliva-

ceous, smoky or dark above; a blackish bar behind opercle, and a dusky
shade at root of caudal in young; tins unmarked. Length 6 inches. Lake
Ontario, St. Lawrence River, Lake Champlain, Hudson River, and Cayuga
Lake, and southward to Virginia; abundant in the basins of the Susque-
hanna, Hudson, Potomac, James, Roanoke, and Kanawha, but not widely

distributed. One of the most singular of the Cyprinidce, distinguished

at sight by its 3-lobed lower jaw. (maxilla, jaw ; lingua
f
tongue.)

''iijirntn- maxQJingua, Lk Scrub, Jonrn, Ac X ; 1 1 . Sci. Phila,, t, 1817, 85, Pipe Creek, Mary-
land.

mnvlatum, Rafikssqvk, Jonrn. Ac Nat. Sci. Phila., r, 1818, 121, Hudson River.

lomum nigrescetu, EUFINK8QUI, /. c, 1818, 421, Lake Champlain.
- Utatum, Rafinebqi i

,
'. • ., 1818, 121, Hudson River,

mm lemeurianum, Rafinksqi b, /. -., 1818, 421, (alter Le Sueur).

n maxiUmgua, Qumthik, Oat., vii, 188, L868; Oofs, Cypr. Penn , 860, I- u a

Oxlbsbt, Synopsis, 160, 1883.
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134. LEPIDOMEDA, Cope.

Lepidoweda, Cope, Fmc. Amer. Phil. Soc. Phila., 1874, 131, (vitlata).

Body elongate. Mouth terminal, without harbels. Teeth 2, 4-4, 2,

hooked, without grinding surface. Scales small; lateral line complete.

Dorsal fin with a strong spine, composed of two, the posterior received

into a longitudinal groove of the anterior. Inner border of the ventral

fins adherent to the body. Dorsal fin inserted behind the ventrals. Anal

basis short. Size small. Extraordinary little fishes of the desert region

of Arizona. (Xenig, scale : Meda.)

a. Eye 3% in head ; depth 4% in length. vittata, ">4f,.

aa. Eye large, 334 *n head ; depth 5 in length. jarrovii, 547.

546. LEPIDOMEDA YITTATA, Cope.

Head 3f ; depth Q ; eye 3|. D. II, 7 ; A. 9 : teeth 2, 4-4, 2. Body rather

stout. Head wide and flat above, slightly depressed behind the eyes.

Muzzle obtuse, not prominent. Mouth terminal, oblique. Scales small,

covering the whole body except space behind pectorals ; 26 series above

lateral line and 56 in front of dorsal. Preorbital bone trapezoidal. Second

dorsal spine as long as the first and wider. Dorsal rays somewhat enlarged

and ossified. Pectorals scarcely enlarged. Color silvery ; a lead-colored

lateral band and a black dorsal band. Length 3^ inches. Known
only from the Colorado Chiquito River, Arizona, and from Pahranagat

Valley, Nevada, (vittatus, striped.)

Lepidomeda vittata, CorE, Proc. Amer. Phil. Soc. Phila., 1874, 131, Rio Colorado Chiquito,

Arizona; (Type, No. 15785. Coll. Henshaw;) and Zoiil. Wheeler Surv., v, 042, pi. xxvi,

8gs. 2, 2a, 1875, (1876); Jordan & Gilbert, Synopsis, 251,1883, (1870) ; Gilbert, Fishes of

Death Valley Expedition, 231, 1893.

547. LEPIDOMEDA JARROYII, Cope.

Head 4; depth 5: eye 3J. D. II, 7; A. 9; teeth 2, 4-4, 2. Body more

elongate. Mouth nearly horizontal, lower jaw somewhat projecting. Eye
larger than in L. vittata, maxillary reaching its anterior border. Spines

slender. Scales very small and difficult to detect, 51 series before dorsal

fin. Olivaceous; a median black vertebral band ; sides silvery ; bases of

ventral fins red. Length 3 inches. Colorado Chiquito River, Arizona,

(Cope), also in southern Nevada, in springs in the desert, (Gilbert).

(Named for Dr. Henry C. Yarrow.)

Lepidomedajarrovii, Cope, Proc. Am. Philos. Soc. Phila., 1874, 133, Rio Colorado Chiquito,

Arizona; (Type, No. 15780. Coll. Henshaw;) and Zoiil. Wheeler Surv., v, (543, pi. xxvi,

figs. 1, la, 1875, (1876); Jordan & Gilbert, Synopsis, 251, 1883.

135. MEDA, Girard.

Meda, Girard, Proc. Ac. Nat. Sci. Phila., 185G, 191, (fulgida).

Body elongate. Mouth terminal, normal; no barbels. Teeth 2, 5-5, 2,

hooked, without grinding surface. Body entirely scaleless. Fins as in

Lepidomeda. Size small. Gila region. (Meda, a classical feminine name,

of no evident application to these singular fishes.)
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548. MEDA FULGIDA, Girard.

D. II, 7; A. 8; teeth 2, 5-5, 2. Body slender, elongate, compressed.

Head elongate, subcorneal, the snout rounded. Mouth large, subterminal,

slightly oblique, the lower jaw included ; maxillary extending to below

orbit. Second dorsal spine highest ; dorsal behind ventrals. Coloration

silvery. Closely allied to Plagopterus argentissimus, but with the eye a

little larger, the snout shorter, the lower jaw more prominent. Rio Gila.

(fulgidu8, shining.)

Medafulgida, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 191, Rio San Pedro, Arizona. (Type,

No. 154. Coll. Clark.) Gunther, Cat., vn, 263, 1868. Jordan & Gilbert, Synopsis, 251,

1883.

136. PLAGOPTERUS, Cope.

Plagopterus, Cope, Proc. Amer. Phil. Soc. Phila., 1874, 301, (argentissimus).

Body slender. Mouth terminal ; a barbel at the extremity of the maxil-

lary. Teeth 2, 5-4, 2, hooked, without grinding surface. Body entirely

scaleless. Fins as in Meda and Lepidomeda. Size small. (n-Xay?/, wound;
nrepov, fin ; in allusion to the armature of the dorsal fin.)

549. PLAGOPTERUS ARGENTISSIMUS, Cope.

Head 4; depth 6; eye 44-. D. II, 7; A. 10; teeth 2, 5-4, 2. Body slender.

Head rather broad, the muzzle slightly depressed, overhanging the rather

small, horizontal mouth. Lips thin, the maxilliary reaching front of eye.

Eye moderate. Dorsal fin entirely behind ventrals, the first spine curved,

longer than the second; soft rays of dorsal thickened and ossified at base;

fifth ray of ventral bound to the abdomen by a membrane for nearly its

whole length
;
pectoral rays osseous at base. Lateral line complete, slightly

deflexed. Color clear silvery ; back dusky, with minute black dots.

Length 2$ inches. Colorado Basin in western Colorado, (Cope;) Fort

Yuma, (Gilbert.) (argentissimus, most silvery.)

Plagopterus argentimmue, Cope, Proc. Amer. Phil. Soc. Phila., 1874, 130, San Luis Valley, Col-

orado ;
(Type, No. 15776. Coll. G. C. Newberry;) and Zool. Wheeler Surv., v, 640, pi,

xxvi, figs. 3, 3a, 1875, (1876); Jordan & Gilbert, Synopsis, 252, 1883.

Suborder HETEROGNATHI.

Brain case not produced between the orbits. Lower pharyngeals rarely

modified into falciform structures bearing differentiated teeth. Jaws
with or without teeth; no pseudobranchise. Adipose fin present or

absent. Fins with soft rays only. Fresh water fishes of the tropics, con-

stituting two families. They are really allied to the Cyprinida and to the

Other groups with modified anterior vertebras but in appearance they li;i\ 8

many analogies with the Salmonida. (trepos, different
;

yvdflof, jaw.)

Analysis OF FAMILIES OF HETEROGNATHI.

a. Supra-occipital confined to back of iknll and with a very nli^iit vertical crest, Adi]

wanl In Ebythmnid b, \ \ \\ in.

Dnpra-occipital partly superior and carinated bj procurrenl crest. Aiiiiio.se fin well

dSTtlOped. CllAKAt.INID.1 , \\\1X.
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Family XXXVIII. ERYTHRINIDiE.

Heterognaths with the skull above truncated behind, and the supra-

occipital confined to back of skull and carinated by a very slight vertical

crest. (Gill.) Adipose fin none; gill openings wide, the membranes
slightly united, free from the isthmus ; nostrils close together ; teeth in

jaws well developed; pharyngeal teeth villiform ; cheeks covered by the

suborbitals ; brain case inclosed above. Body elongate, belly rounded.

Dorsal fin short, of 8 to 15 rays. Carnivorous species, with short intes-

tines. Otherwise as in the Characinidw. Fresh waters of South America.

Genera 4. Species about 20, one of them reaching our limits.

a. Dorsal fin inserted in advance of anal, over ventrals
;
gape very wide, little oblique ; both

jaws with strong canines ; maxillary with fine pectinate teeth ; teeth on palatines ; cau-

dal rounded ; lateral line developed.

b. Walls of air bladder normal ; teeth all pointed ; maxillary with a canine
;
palatine teeth

with an outer series of enlarged teeth separated from the villiform teeth.

Macrodon, 137.

137. MACRODON, Miiller.

(Trahiras or Aimaras.)

Macrodon, Muller, Archiv., 308, 1842, (trahira^malabaricus).

Adipose fin none. Body elongate, the belly rounded
;

gill openings

wide, the membranes slightly united, free from the isthmus; nostrils close

together. Mouth very large ; snout pointed. Teeth well developed; an

outer series of palatine teeth enlarged and separated from the villiform

teeth ; a detached patch of teeth in front of palatines ; lower jaw with

canines anteriorly and laterally ; all the teeth pointed ; maxillary with a

canine anteriorly ; dentary process joined to the dentary at the symphy-

sis within the lateral canines and merging into the dentiferous ridge mid-

way between symphysis and posterior angle of dentary ; the pit formed

behind the larger canine and the one behind the lateral canine filled with

numerous short conical teeth which lie concealed in the muscles ; a deep

pit in the premaxillary for the reception of the larger dentary canine

;

supratemporal plate single. Two species ; large, voracious fishes, espe-

cially abundant in the Amazon region, (juaupoc, long; bfiovq, tooth.)

a. Scales across back of tail from lateral line to lateral line eleven in number.

microlepis, 550.

550. MACRODON MICROLEPIS, GUnther.

D. 14 ; A. 11 ; lateral line 43 or 44 ; scales a little smaller than in M. mala-

baricus,* there being 11 in a row across the tail above, from the lateral

* This species. Macrodon malabricus, is universally common throughout eastern South America,
from Trinidad and Rio Magdalena to Rio de la Plata. Its 6calesare nine from lateral line to

lateral line as above indicated. Its occurence north of the isthmus is not improbable.
Concerning the name of this species Professor Cope remarks: "Authors who think, with the

American Ornithologists' Union, that scientific nomenclature may record error instead of truth,
call this well-known South American species Macrodon malabaricus, because Bloch described it

first under that name, under the mistaken idea that itwas a nativeof India." In the judgment
ol the present writers, the law ol priority by which the first unpreoccupied name is

right, and all others wrong, a rule which tends to secure fixity of nomenclature, is more impor-
tant than any rule leading toward truthfulness or purism in the name itself. On this ground,
Macrodon malabaricus does not mean a Macrodon from Malabar. It simply designates that Macro-
don of which the earliest unpreoccupied binominal specific name is vialabaricus. The errors in

meaning in specific names deceive nobody and rarely cause inconvenience.
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line on one side to that on the other ; sides mottled with light or dark

brown. Panama to Ecuador, chiefly west of the Andes. Known from

Rio Chagres and from Ecuador. (Eigenmann). (uiupbg, small; 7e-'iq,

scale.)

Macrodon mierolepis, GI'nther, Cat., v, 282, 1864, Western Ecuador ; Chagres River,

Guatemala
;

(Coll. Fraser.) Eigenmann, Ann. N. Y. Ac. Sci , 1889, 102.

Family XXXIX. CHARACINLINE.

(The Characins.)

Heterognaths with the skull above more or less invaded by reentering

valleys from behind, and the supra-occipital partly superior and carinated

by a procurrent crest. (Gill). Body variously formed, covered with

cycloid scales. Head naked. Margin of upper jaw formed mesially by
the premaxillaries and laterally by the maxillaries ; no barbels

;
premax-

illaries not protractile. Teeth various, often incisor-like, often wanting.

Branchiostegals usually 3. Gill membranes united to the isthmus or not

;

no pseudobranchue; gills 4, a slit behind the fourth ; lower pharyngeals

not truly falciform, but more or less curved, armed with small, sometimes

villiform teeth. Adipose fin present or absent.* Pyloric coeca usually

numerous. Air bladder transversely divided into two portions, and com-

municating with the organ of hearing by means of auditory ossicles, as

in Cyprinidce
',
anterior vertebrae coalesced and modified. A very large

family of some 55 genera and 300 species, inhabiting the fresh waters of

South America and Africa, where they take the place of the Salmonidce

and Cyprinidw of the Northern Hemisphere. A single species reaches the

United States. The few species enumerated below are but the overflow

of the vast South American river fauna.

(Characinidse, Gunther, Cat., v, 278-380, 1864).

CURIMATIN.'E :

a. Dentition imperfect.

b. Teeth none ; no gill rakors ; belly trenchant or not, with a median series of scales not
ending in spiniform processes; lateral line complete ; mouth nearly horizontal;

tongue adnate, short and thick. OuBIMATA, 138.

aa. Teeth well developed in both jaws ; dorsal fins short
;
gill openings wide, the membranes

not attached to the isthmus ; nostrils close together.

Tetragonoptf.rin.t: :

c. Teeth compressed, notched or denticulated.

d. Anal fin short, (10 to 12 rays) ; no lateral line
; premaxillary teeth in one series.

PlAIU'CINA, 139.

dd. Anal fin more or lew elongate ; lateral line* more or less developed.

e. Belly in front of ventrals rounded ; frill rakers slender.

/. Premaxillary teeth in a double series
;
no conical teeth behind front teeth

of lower jaw. TXTRAOOHOPTBBCS, 140.

//. Premaxillary teeth in three or fonr series ; apairof conical teeth behind
middle of tin' front series of teeth in lower jaw. Bbtcon, 141.

M. Belly in front of ventrals compressed
; DO canines : ventral tins \ cry small.

-.1 I-.

*Tbe adipose fin in Characinida is probably a survival from a remote ancestry which they
bare with Siluroid forms. In the Salmonidsc, it Is doubtless also > survival, but notwithstanding
tin' superficial resemblances In certain genera, (as Curitnatma and Coregomnm^) then is n< i

dence of any special relationship between the Batmonida and Characinidse, They should not be
placed in the same order ; scarcely even in related orders. The aiiijH.se tin in rsioqpafcfi l-

probahy also an independent survival.
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Characimn.i. :

cc. Teeth in premaxillary and mandible all conical; dorsal short; gill membranes

free from isthmus.

g. Teeth on the palate none ; anal fin long ; body oblong or elevated.

h. Scales very small; jaws with external tooth-like processes; teeth in lower

jaw uni-serial; in upper uniserial or irregularly biserial.

Rckboides, 1415.

hit. Scales of moderate size; jaws without tooth-like processes ; teeth in jaws

uniserial. BramoCHARAX, 144.

gg. Teeth on the palate numerous, very small; head and body elongate; jaws very

long; Bcalee moderate, (43). Luciocharax. 145.

138. CURIMATA (Cuvier) Cloquet.

Les Curimates, Cuvier, Regne Animal, Ed. 1, 11, 1G5, 1817, (edentidns).

Curimata, Cloquet, Diet. Sci. Nat., xn, 240, 1818, (edentuliis).

Ourimatm, Ccvier & Valenciennes, xxii, 5, 1849, (edentulm).

Curimatella, Eigenmann & Eigenmann, Ann. N. Y. Ac. Sci., 1889, 7, (lepidurus).

Semitapicis, Eigenmann & Eigenmann, I. c.,.9, (jplaniroslris).

No teeth anywhere ; no gill-rakers. Body oblong or elevated, the out-

line of belly behind ventrals trenchant or not, always with a median series

of scales which do not end in spinous processes. Lateral line complete.

Tongue short and thick, adnate ; no lips; margins of jaws trenchant.

Dorsal fin nearly median ; adipose fin present; anal moderate; ventrals

below the dorsal. Amazon region ; one species north to Panama. (Cttri-

mata, a Portuguese name used by Marcgrave, analogous to Queriman and

Curema.)
551. CURIMATA MAGDALENE, Steindachner.

(Sardina Blanca.)

Head 3* ; depth 4f ; eye 3f to 4& in head. D. Ill, 9 ; A. Ill, 7 ; scales

6-37-6. Body not greatly compressed; caudal short, its lobes equal. A
silvery lateral streak ; no caudal spot and no spot on dorsal. Rio Magda-

lena; and Rio Mamoni, Panama. (Steindachner.)

Ourimatm magdalense, Steindachner, Fisch-fauua des Magdalenen-stromes, 34, 1878, Rio Mag-
dalena ; Steindachner, Flussfische Siidamerikas, i, 167, 1879.

139. PIABUCINA, Cuvier & Valenciennes.

Piabucina, Cuvier & Valenciennes, xxii, 161, 1849, (erythrinoides).

Body oblong, covered with moderate scales ; belly rounded. No lateral

line. Mouth moderate, the teeth rather small, tricuspid, those of the pre-

maxillary in one series, those of the mandible in two ; a few small teeth

on the maxillary; palate toothless. Nostrils close together. Gill open-

ings wide, the membranes free from the isthmus. Anal fin short ; dorsal

fin inserted just behind the ventrals. Adipose fin present. Species few.

(Diminutive of Piabuca, a related genus, Piabuca being a Brazilian name.)

552. PIABUCINA PANAMENSIS, Gill.

Head 3| ; depth 4. D. 10 ; A. 12 ; scales 30-8. Lower jaw slightly pro-

jecting; maxillary reaching middle of eye; eye 4 in head, longer than

snout. Caudal emarginate; pectoral 4 in head, longer than ventrals.
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Yellowish, with a dark lateral band extending from humeral spot to dark
area at base of caudal ; dorsal with a dark spot at base. Length 3£
inches. Rio Frijoli, Atlantic slope of Isthmus of Panama. (Gill.)

Piabucina panamensis, Gill, Proc. Ac. Xat. Sci. Phila., 1876, 336, Rio Frijoli, Isthmus of
Panama.

140. TETRAGONOPTERUS, Cuvier

(Sardinas Blancas.)

Tetragonoptcrm, Cuvier, Regne Animal, Ed. i, Vol. 11, 166, 1817, {argentetu).

Ashfanax, Laird <fc Girard, Proc. Ac. Nat. Sci. Phila., 1854, 26, (argentatus).

Poecihtrichthgs, Gill, Ann. Lye Nat. Hist. N. Y., 1858, 417, (brevoorti).

Hemigrammus, Gill, 1. c, 420, (uniUneatus).

Hemibrycon, Guntheb, Cat., v, 330, 1864, (polyodon).

Body oblong or elevated, compressed, covered with moderate scales.

Lateral line complete, (Tetragonopterus), or interrupted, (Hemigrammus).
Belly rounded. Cleft of mouth medium. Anterior teeth strong, incisor-

like : lateral teeth small; premaxillary and mandibular teeth equal in

size, with a compressed, notched crown, the former in a double, the latter

in a single series ; maxillary with few or many teeth, not produced at tip.

Nostrils of each side close together, separated by a valve only. Lower
pharyngeals very slender, curved, approaching the form in Cyprinidce,

armed with a single series of slender, hooked teeth. Gill openings wide,

the membranes free from the isthmus and from each other. Gill-rakers

setiform. Dorsal fin midway of body, just behind ventrals ; anal fin long.

Fin rays in males in some species rough with small prickles. Species

about 40, in all the warmer parts of America, one of them entering the

United States, (re-pdyuvoq, foux-angled ; Trepbv, fin or wing;: of nospecial

application to this group, the original word used by Klein for his genus
including Chcetodontids, being Tetragonoptrus= " Trrpaywiwrrpoc, i. e.,

quadratua aspectu."

a. Lateral line complete ;
caudal fin with an oblong spot or baud at base.

b. Maxillary \\ ith few teeth or none along its edge.

Astyanax :• (Astyanax, Ao-Tvdva£, a son (if Hector.)

C. Body ovate, the depth less than half the length ; anal rays less than 10.

d. Anal tin long, its rays 25 to 35.

e. Depth 2% to 2-., in length.

.r.NKt s
; I : l 1

Ills ; PANAHEN8I8 ; MICR0PHTHALMU8, 553 to 566.

ee. Depth 3 to 3% in length.

(ERSTSDII ; l'KTKNENSis ; BCABB1PINKIS ; 111 Mil. is, 657 to 660.

</./. Anal tin moderate, its rays 20 to 2:5 ; humeral spot obsolete.

/. Pectoral not reaching ventrals. brsvimani s,

j)'. Pectoral reaching ventrals. HEX1CANU8
; LBQENTATUS, 562 ; 563.

Subgenus ASTYANAX, Baird A Girard.

:>:.:{. TETBA60N0PTEBTJS £NEUS, GUnther.

Head I: depth 2f; < >ye :;. in head. D. 11; A. 26; 7.8; seales 7-35-6.

Snout rathei compressed; appei profile slightly oonoave; maxillary to

front of eye; pectoral extending abonl to ventrals. Deep bronze oolor;

i

• li i thi« group Deeds a i ritical revision ; some of them an ol doubtful validity.
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blackish caudal spot. (Giinther.) Oaxaea. Mexico, and Rio Chagres,

south to Brazil, {cenewy brassy.)

Tetragonopterm seneus, Gunther, Pruc. Zool. Soc. Lond., 1860, 319, Oaxaca, Mexico. (Coll.

Salle.) GCnthbb, Cat., v, 326, 1864.

554. TKTR VGOXOPTERES RUTILUS, Jenyna,

Head -1-] : depth 2|; eye 3i in head. D. 11 : A. 25 to 29 ; scales 6-37-6;

upper profile little concave; maxillary reaching beyond front of ventrals;

dot sal inserted just behind root of ventrals: pectorals reaching ventrals.

Silvery, with an indistinct round dark spot behind shoulder; generally

a band-like blackish spot on root of caudal: sometimes extending as a

dark band to humeral spot; this band sometimes silvery: sometimes both

band and spots absent. Mexico to Ecuador and Rio de la Plata, recorded

as common in Central America. (Rio Chisoy, Rio Guacalate, Huamuchal,
Cordova, etc.) (Butilus, the roach, from rutihts, ruddy.)

Telragonopierus rutihts, Jenyks, ZoiJl. Beagle, Fish.. 12.% 1842, Rio Parana. (Coll. Darwin).

Eigenmann, Proc. I*. S. Nat. Mus., 1891, 52.

Tetragonopteras tseniaius, Jenyns, /. c, 120, 1842, Rio Janeiro. (Coll. Darwin.)

Tetragonoplerusfuscoanratus, Castelnatj, Anini. Auier. Sud; Poiss., 66, pi. 3:'», fig. 2. 1855, Bahia.

Tetragonoplerus microstoma, Gi mher. Cat., v, 323, lsG4, Bahia. (Coll. Dr. Wucherer.)

Tetragonopteriisfasciatus, GCnther, Cat., v, 322, 1864, (not of CrviEn £ Valenciennes).

,j.).>. TETRAGOXOPTERl S PANAMEXSIS. Giinther.

Head 3i ; depth 2f ; eye 3* in head. D. 11; A. 2V: scales 8-36-7. Simi-

lar to T. rutilus, but with more scales in a transverse series. Maxillary to

front of eye : pectorals reaching a little beyond ventral base. Humeral

and caudal spots present, united by a silvery band. (Giinther.) Streams

about Panama and Lake Yzabal ; locally abundant.

Tetragonoplerus panamensis, Gunther, Cat., v. 324,1864, Panama: Yzabal. (Coll. Godman &

Sal \ in.)

| mopterus fischeri, Steindaciiner, Frassfische Sudainerikat?, i, 167, 161'j, Mamoni River at

Chepo. Colombia.

556. TETRAGONOPTEKIS UICROPHTHAL.Ml S, Giinther.

Head \ £; depth 2f; eye about 1 in head. D. 11: A. 26 to 29; scales

7-36-8. Similar to T. rutilus, but the pectoral fin shorter, not reaching

base of ventral. Maxillary reaching front of eye. Silvery, with a baud-

like spot at root of caudal ; usually a silvery lateral band. Guatemala,

(Lake Amatitlan), to Peru. (Giinther.) (fiiKpog, small: ocptta/.iioc, eye.)

Tetragonopterw microphthalmos, Gunther, Cat., v, 324, 1864, Lake Amatitlan; Rio Rimac,

Peru. (Coll. Salvin.)

557. TETRAGOXOPTERIS OZRSTEDII. Kroyer.

Head!: depth 3: eye 3 in head. D. 11 j A. 29 to 31; scales 7-37-8.

Mouth moderate, the maxillary about to front of eye; pectorals about to

ventrals. Humeral and caudal spots present, connected by a faint silvery

band. Rio San Juan, Nicaragua. (Liitken.) (Named for Professor A. S.

Orsted of Copenhagen.)

Tetragonoplerus oerstedii, Kkoyek, Ms., Li'tkkn. let. Bidfag, in, 220, ls"4, Rio San Juan, Nica-

ragua.
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558. TETRAGONOPTERUS PETENENSIS, GUnther.

Head 4 ; depth 3 ;
eye 3£ in head. D. 11 ; A. 27; scales 7-37-7. Snout

rather compressed ; upper profile of head scarcely concave ; maxillary to

front of eye; dorsal inserted very slightly behind ventrals
;
pectorals riot

reaching ventrals. A silvery lateral hand ending in an oblong black

caudal spot. Lake Peten to western Ecuador, southeast to Argentine

Republic. (Giinther.)

Tetragonopterus petenensis, Gunther, Cat., v, 326, 1864, Lake Peten. (Coll. Salviii.)

559. TETRAGONOPTERUS SCABRIPINNIS, Jenyns.

Head3£; depth 3. D. 10; A. 25 to 28; scales 6-37-5. Upper profile

scarcely concave ; maxillary to beyond front of eye
;
pectoral extending

beyond base of ventrals ; humeral and caudal spots present, united by a

silvery band. (Giinther.) Jamapa, Mexico to Rio Janeiro, (scaber,

rough
,
pinna, fin, the males having, as in humilis, brevoortii, etc., some of

the fin rays roughened.)

Tetragonopterus scabripinnis, Jenyns, Zool. Beagle, Fishes, 125, 1842, Rio Janeiro. (Coll. Dar-

win.) Gunther, Cat., v, 325, 1864.

560. TETRAGONOPTERUS HUMILIS, Gunther.

Head 4i ; depth 3J ; eye 3f . D. 11 ; A. 27 to 31 ; V. 8 ; scales 7-36-7.

Upper profile of head straight ; maxillary to front of orbit ; dorsal

inserted behind ventrals
;
pectoral about to ventrals. Humeral and cau-

dal spots more or less distinct; sides silvery; anal and ventrals with
broad, red margins. Lake Amatitlan, Guatemala. (Gunther.) {humilis,

humble.)

Tetragonopterus humilis, Gunther, Cat., v, 327, 1864, Lake Amatitlan, Guatemala. (Coll.

Salvin.)

561. TETRAGONOPTERUS BREVIMANUS, Gunther.

Head 3£; depth 3. D. 11; A. 22; scales 6-38-5. Snout short and thick;

eye about 4 in head ; upper profile of head not concave ; maxillary extend-

ing to beyond front of eye. Dorsal inserted just behind ventrals; pec-

torals not reaching ventrals ; caudal spot usual. Guatemala. (Giinther.)

(brevis, short; manus, hand.)

Tetragonopterut brevimanus, Gunther, Cat., v, 325, 1864, Yzabal; Rio San Geronimo, Gua-
temala. (Coll. Goduian & Salvin.)

562. TETRAGONOPTERUS MEXICANUS, Ifilippi.

Head 4; depth 2.f ; oye 3h D. 10 or 11; A. 21 to 23; scales 7-39-6.

Snout bluntly rounded, projecting beyond the mouth; forehead trans-

versely convex; maxillary to beyond front of eye; pectoral about to ven-
trals, as usual a Little longest in males. Sides with the usual silver}

band, ending in an oblong black caudal spot. Lakes about the City of

Mexico. (Steindaohner.)

lOHoptenu mceioamu, I iiuti, in QnSrin' ftev. Hag. Zottl., L863, L68, City of Mexico;
miim'Viim.h, iriithyol. Notlsen, m, n, 1868.
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563. TETRAGONOPTERIS AEGENTATUS (Baird & Girard).

Plead 4; depth 3. D. 10; A. 21; scales 6-38-6. Body oblong, compressed.

Snout blunt, lower jaw scarcely included. Pectorals reaching ventrals,

the latter to vent. Olivaceous; a broad silvery band along sides; an

oblong black spot at base of caudal, running up on tlio fin. Southern

Texas and Mexico, (Rio Nueces, Rio Leona, and Rio Grande); also recorded,

probably by error, from Arkansas by Le Sueur. Locally abundant; the

northernmost representative of the family, perhaps identical with T. mcxi-

canus, but apparently a little more slender, the lower jaw less included.

Our specimens collected by Woolman and Cox in Chihuahua Riv.er.

(argentatus, silvered.)

Astyanax argentatus, Baird & Girard, Proc. Ac. Nat. Sci. Pbila., vn, 1854, 27, Rio Nueces ; Rio

Leona ; Zoquito, Texas ; Comanche Spring ; Elm Creek ; Turkey Creek ; San
Felipe; Devil River; Brownsville; Rio Sabinal. (Coll. Clark.) Girard, U. S. &
Mex. Bound. Surv., Ichth., 74, 1859.

Tetragonopterus argentatus, GCnther, Cat., v, 380, 1864; Jordan & Gilbert, Synopsis, 255, 1883.

Note.—In addition to these species more or less well defined, we add the following, too scantily

characterized to receive a definite place in the system. They are noted by M. F. Bocourt, in

Annales des Sciences Naturelles, 5eme Serie, Zoblogie, T. ix, p. 62, 1868.

Note suR les Poissons du Genre Tetragonoptere Provenant du Mexique et de Guatemala,

par m. bocourt.

La division generique des Poissons de la famille des Salmonides a laquelle Cuvier a reserve le

nom de Tetragonoptere, employe precedemment par Artedi dans une acception plus large, compte
de nombreux representants dans les eaux douces de la region mexicaine et parmi les especes que
j'ai rencontrees pendant mon voyage dans cette partie de l'Amerique, il en est plusieurs qui me
paraissent nouvelles. Je me propose d'en publier prochainement une description detaillee,

accompagnee de figures, et en attendant, pour prendre date, j'en dounerai ici la liste.

* 1. Especes chez lesquelles la longueur de l'espace interorbitaire est egale au diametre longi-

tudinal de l'ceil:

1. Tetragonopterus cobanensis.

Cette espece est bien caracterisee: 1° par la longueur et l'epaisseur de la tete ;
2° par la direc-

tion rectiligue du profil suscephalique ;
3° par les dimensions de la base de l'anale qui sont

moindres que l'espace comprise entre les deux dorsales. Biviere de Cohan.

2. Tetragonopterus oaxacanensis.

Cette espece differe de la precedente par la forme de la tete qui est plus courte et plus epaisso.

Oaxaca.

3. Tetragonopterus nilidus.

Cette espece ressemble au T. argentatus par le peu de longueur de la base de ses anales, mais elle

s'en distingue nettement : 1° par la Iargeur de son interorbitaire ;
2° par la forme et la structure

de ses ecailles, dont les stries radiees sont nombreuses, bien dessinees et traversers par dos ligues

concentriques non diagonales, comme dans 1' espece precedente. De Tasco.

* 2. Especes chez lesquelles la Iargeur de l'espace interorbitaire est plus grande que le diametre
de l'ceil:

4. Tetragonopterus fulgens.

Cette espece se distingue aussi du T. niiidus par les dimensions moindres de ses yeux et par la

situation de la dorsale placee un peu plus en avant. Province de Cuernavaca.

5. Tetragonopterus Jinitimus.

Cette espece, tres-voisine du T. macrophthahnus, mais qui s'en distingue : 1° par la position plus

reculeo de la dorsale dont le premier rayon est environ au milieu du corps ; 2° par les ecailles

plus fortement striees; 3° par la grandeur de ses yeux. Environs de Orizaba.

6. Tetragonopterus belisianus,

Espece voisine du T. panamensis: elle se distingue par uuc plus grande elevation du corps;

par la disposition et le nombre des stries des ecailles (12 a 13) et par le systeme de coloration.

Environs de Belize. •
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141. BRYCON, Miiller & Troschel.

Erycon, Mlli.er & Troschel, Horre Icbthyologiae, I, 15, 1845, (falcatus).

Chalcinopsis, Kner, Sitzungsber. Akad. Wiss. Hiincben, 1863, 226, (striatuhis).

Megahbrycon, Gunther, Proc. Zobl. Soc. Lond., 1869, 423, (cephalus).

Dorsal inserted behind ventrals, in middle of length of body; anal fin

long. Body oblong, covered with scales of uniform size ; belly rounded

before ventrals, compressed behind them. Mouth wide, the premaxillary

with 3 or 4 series oftricuspid teeth ; maxillary with small teeth ; mandible

with a series of strong tricuspid teeth and a pair of cjonical teeth in the

middle, behind them. Nostrils close together, separated by a valve. Gill

openings wide, the membranes slightly united, free from isthmus. Gill-

rakers lanceolate. Species numerous, chiefly Brazilian. (j3pi>K(o, to bite.)

Chalcinopsis, (Chalcinus, a related genus ; 6i/us, appearance):

a. Premaxillary teeth in four series.

b. Scales moderate, 48 to 55 in lateral line. dentex, 564.

bb. Scales 6inall, 73 to 80 in lateral line. striatvlus, 565.

Subgenus CHALCINOPSIS, Kner.

564. BRYCON DENTEX, Giintber.

Head 4i ; depth 3£. D. 11; A. 35; scales 9-48 to 55-7. Snout longer

than eye in adult ; maxillary not reaching to center of eye ; caudal deeply

forked
;
pectoral reaching about to ventrals. Silvery, some scales spotted

or margined with black ; humeral part of gill opening black ; usually a

black spot at base of caudal ; anal usually black-edged. Yucatan to

Ecuador. (Gunther.) (dentex, large-toothed.)

Bryant dentex, Guntiiek, Proc. Zobl. Soc. London, 1860, 240, Esmeraldas, Ecuador. (Coll.

Fraser.)

Chalcinopsis dentex, Gunther, Cat., v, 337, 1864.

565. BKTCON STRIATULUS (Kner).

D. 11 ; A. 36 or 37 ; scales 13-73 to 80-9. Scales much smaller than in

B. dentex ; sides of body immaculate, or with rows of oblique brownish

spots ; caudal spot sometimes present. Rio Chagres and streams about

Panama. (Kner.) (striatulus, narrowly streaked.)

Chatcinoptu atriatulua, Kner, Sitzungsber. Akad. Wiss. Miincben, 1863, 223, Panama ; Gunther,

Cat., v, 337, 1864.

Chdlcinopris chagreaenaia, Kner, I. c.,223, Rio Chagres ; Guntiieh, I. <-., 338, 1864.

142. GASTEROPELECUS (Gronow) Pallas.

"-. Gronow, Mus. [chthyol., u, 7, I7<>:i, (nonbinomlal).

pelei "•, I'allas, Spicilegia, 1761', vm, 50, (tterniela).

Body strongly compressed, the thoracic region dilated into a semicir-

cular disk ; the belly compressed to a sharp edge ; scales moderate : Initial

line Incomplete, descending backwards towards anal I'm. Mouth
moderate, with compressed tricuspid teeth in 1 or 2 series in pre-

maxillary, in 1 series in lower jaw ; maxillary with a few minute conical

teeth
;
palate toothless; nostrils close together. Gill openings wide, the

F. N. A. 23
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membranes free from isthmus
;
gill-rakers slender, lanceolate. Dorsal fin

inserted behind middle of body, above anal ; anal long
;
pectorals long

;

ventrals small or rudimentary. Species few, chiefly Brazilian. (yuoTrjp,

belly; TTEletcvc, axe.)

566. GASTEROPELECUS MACULATUS, Steindachner.

(PeCHE-PECHE.)

Head 3f ; depth If. D. 11 ; A. Ill, 33; P. 10; scales 31 or 32. Premax-
illary teeth in two rows; upper jaw with three simple canines on each

side; pectoral falcate, nearly half length of body; ventrals minute; dor-

sal small ; caudal moderate ; anal very long ; lateral line not reaching

anal. Length 3 inches. Silvery, many of the scales above with dark

spots ; a silver gray stripe from shoulder to caudal. Rio Mamoni, near

Panama. (Steindachner.) (maculatus, spotted.)

Gasteropelecus maculatus, Steindachner, Fluss-fische Sudamerikas, 168, 1879, Rio Mamoni, at

Chepo, Panama.

143. RCEBOIDES, Gunther.

Iiceboides, Gunther, Cat., v, 347, 1864, (jnicrolepis).

Body oblong or rather elevated, covered with very small scales; lat-

eral line complete. Belly rounded in front of ventrals, which are close

to pectorals; humerus dilated or produced in a process before pectorals.

Mouth wide, with conical teeth in premaxillary, maxillary and mandible

;

those on mandible uniserial ; those in upper jaw uniserial or irregularly

biserial; front of jaws with short, conical, tooth-like processes directed

forwards; palate toothless. Nostrils close together, separated by mem-
brane only. Gill-openings wide, the membranes separate, not attached

to the isthmus
;
gill-rakers slender, lanceolate. Dorsal fin short, nearly

median, behind ventrals ; anal long, beginning below or before dorsal.

Adipose fin present. Species few. (pa^ol&TjQ, crooked-looking.)

567. RCEBOIDES GUATEMALENSIS (Gunther).

Head 4 ; depth 2f ; eye 3£ in head. D. 11 ; A. 51 ; scales 19-80-22. Ver-

tebra- 12 -f 22. Each jaw anteriorly with a short, conical, tooth-like

process directed forward on each side ; no canine teeth above, those below

small and short; lower jaw shortest ; maxillary reaching nearly to middle

of eye. Back elevated, the upper profile forming an S-shaped curve.

Humeral process ending in a point. Dorsal inserted above fifth or sixth

anal ray; caudal deeply forked; ventral below middle of pectoral, which

nearly reaches anal. Olivaceous, with a silvery lateral band. Rio Chagres,

and streams of Guatemala. (Gunther.)

Anacyrtus guatemalenm, Gunther, Cat., v, 347, 1864, Rio Chagres; Huamuchal. (Coll. Salviu

& Dow.)

144. BRAMOCHARAX, Gill.

Bramocharax, Gill, Proc. Ac. Nat. Sci. Phila., 1877, 1S9, (firansfordi).

Body elongate, fusiform, compressed, covered with moderate-sized

scales; belly before ventrals rounded; lateral line decurved, complete.
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Head moderate, with slender and pointed snout ; suborbital bones well

developed ; nostrils separated by a membranous partition ; mouth rather

large, oblique, reaching to beyond front of eye ; teeth in each jaw in

1 series, compressed and conical, some of the lower teeth enlarged near

symphysis ; teeth of maxillary extending along nearly its entire edge,

small, compressed, and multicuspid; teeth on palate undescribed, proba-

bly wanting; gill openings broad, the membranes separate and free. Dor-

sal fin short, behind ventrals ; anal moderate
;
pectorals moderate. One

species, apparently allied to the South American genus, Salminus, but the

teeth uniserial, not biserial. (Brama, bream; Charax, for Characin.)

568. BRAMOCHARAX BRAXSFORDI, Gill.

Head 3f ; depth 2f : eye large, 4 in head. D. 11 ; A. II, 26 ; V. 1, 8. Snout
somewhat longer than eye, attenuated and projecting slightly beyond
chin; maxillaries much decurved, reaching beyond middle of eye; Physi-

ognomy of subgenus Astyanax, (Tetragonopterus). Scales and color unde-

scribed. Lake Nicaragua. (Gill.) (Named for Dr. J. F. Bransford.)

Bramocharax bransforcli, Gill, Proc. Ac. Nat. Sci. Phila., 1877, 190, Lake Nicaragua.

145. LUCIOCHARAX, Steindachner.

Luciocharax, Steindachner, Fisch-fauna des Magdalenen-stromes, 67, 1878, (insculptus).

Head and body elongate, the belly rounded; surface of head bony;
snout produced, conical; jaws very long, each armed with 1 series of

very small teeth with the points directed backward; maxillary short, with
teeth ; many small teeth on the palate. Gill membranes free and separate.

Scales not very small; lateral line incomplete. Dorsal behind ventrals

and behind middle of body ; dorsal and anal extended backward. Intes-

tinal canal short. One species. (Lucius, -pike', Charax, used for Characin.)

569. LUCIOCHARAX INSCULPTUS, Steindachner.

Head 3; depth 6 ; eye 9 in head. D. II, 8 ; A. Ill, 9 ; P. 20 ; scales 44, 10

in transverse series, the lateral line on 20 to 24. Body elongate ; all the

bones of the head sculptured; snout long and narrow. Grayish, sides

silvery, a black spot edged with pale at base of caudal. Length a foot.

Rio Magdalena and Rio Mamoni, (near Panama). (Steindachuei.)

{imculjjtus, chiseled.)

Luciocharax in$culptu8, Steinoachxeu, Fisch-fauna des Magdaleneu-strouies, 07, 1878, Rio Mag-
dalena and Rio Mamoni.

Suborder GYMNONOTI.
Body more or less elongate and eel-like, with many vertebra'. Shoulder

girdle suspended from the skull; parietal bones distinct, largely in con-

tact; pterotic normal; Bymplectio bom- present; opercular bones com-
plete; mouth with its upper edge formed chiefly by the premaxillaries;

DO prSBCOracoid or interclavicles; anterior vertebra' united, modified, and
with the ossionla auditus, as in the Nematognathi and theothei Pleotospon-

dyli, Superior pharyngeal hones simple. Dorsal tin wanting or reduced
to an adipose Strip. Vent near the head, the anal fin being exceedingly
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long. Scales small or wanting. Ribs well developed. Air bladder pre-

sent, double. Stomach with a blind sac and pyloric cecca. Ovaries with

oviducts. Fresh-water fishes from South America, about thirty species

being known. The group is divisible into two families quite diverse from

each other, the one containing the singular Electric Eel, {Electroplwrus

ehctricus), which Cope regards as intermediate between the eel-like Silu-

roids, (Clariida>), and the Eels. In this group the maxillaries are rudi-

mental and the form decidedly eel-like. The remaining species, consti-

tuting the suborder Gymnonoti, resemble the Characins rather than the

Eels, and have no appreciable relationships to the latter. It seems to us

unlikely that any of the Eels are descended from fishes like the Gymnon-

oti, with the anterior vertebrae modified. The eel-like form of Electro-

phonts is probably the result of independent skeletal degradation. (Gym-

noiidoc, Giinther, Cat., vin, 1-11, 1870.) (-yv/ivog, naked; vuroc, back.)

Family XL. GYMNOTID2E.

Body elongate, compressed, covered with rather small scales, the tail

much produced and usually ending in a point. Mouth small, the teeth

moderate, sometimes wanting, the margin of the upper jaw formed partly

by the maxillaries. Dorsal fin absent or reduced to an adipose strip;

caudal fin rudimentary or wanting; no ventrals. Vent close behind the

head, the anal fin very long. Genera 6; species 30; abounding in the

rivers of South America, with the CharaoinidcB, to which group they are

probably most closely related. (Giinther, Cat., vin, 1-9, 1870.)

a. Tail ending in a point without fins; no trace of dorsal fin.

b. Each jaw with a series of conical teeth. GlTON, 146.

bb. Each jaw with a patch or band of very small teeth; eyelid covering the eye, without

free rim. Eigenmannia, 147.

146. GITON, Kaup.

Carajms, CrjYiEB, Regne Animal, Ed. 1, 237, 1817, (in part ; nuicrourus, fasciatus, etc.).

Carapus, Miller & Troschel, Horas Ichthyol., in, 13, 1S45, (restricted totfascialus ; not Campus,

Bafinesque).

Gitou, KafP in Dxjmeril, Analyt. Ichth., 201, 1856, (fasciatus; no description.)

Snout of moderate length, depressed. A series of conical teeth in each

jaw. Lower jaw projecting. Anterior nostrils wide, in the upper lip.

No trace of caudal or dorsal fin. Vent below the gill opening, (^tlruv,

neighbor.)
570. GITON FASCIATUS (Pallas).

(Carapo.)

Eye very small ; scales moderate. Anal beginning below point of pec-

toral; teeth !!
*°

- . Color dusky, the young with irregular dark cross-

bars, which break up into spots with age. Guatemala to Rio de la Plata;

generally abundant, especially in South America; recorded from Rio

Matagua and Grenada, (fasciatus, banded.)

Carapo, Marcgrave, Hist. Pise. Bras., 170, 1648, Brazil.

Gymnotus fasciatus, Pallas, Spicilegia Zool., vn, 35, 1769, anal rays about 180, fresh waters of

America.
Gymnotus albm, Pallas, I. c, 36, 1769, Surinam.

Gymnotus brachiurus, Bloch, pi. 157, fig. 1, 1787.



Jordan and Evermann.—Fishes of North America. 341

Gymnonotus carapo, Bloch, Naturg., pi. 157, fig. 2, 1787; Bloch & Schneider, Ichth., 521, 1801,

anal ra}rs 193, fresh waters of America, (after fasciatus, Pallas).

Gymnolusputaol, Lacepede, Hist. Nat. Poiss., n, 176, 1801, Brazil.

Carapns buequilabiahts, Valenciennes, in d'Orb. Voy. Araer. Merid. Poiss., pi. 14, 1839.

Campus fasciatus, Ginther, Cat., vm, 9, 1870.

147. EIGENMANNIA, Jordan &. Evermann, new generic name.

Oryptops, Ekjenmann, Ann. N. Y. Ac. Sci., vn, February, 1894, 625, (humbohlti)
;
preoccupied in

Worms.

This genus differs from Gymnotus or Sternopygus, only in not having

the orbital rim free. No trace of dorsal or caudal. Mouth mod-

erate, the jaws subequal, both with a patch or band of small villiform

teeth; a patch of minute teeth on each side of palate; snout moderate;

anterior nostrils on upper side of head ; vent behind the orbit. Only

one species in our waters. (Named for Dr. Carl H. Eigenmann, in recog-

nition of his excellent work on the fresh-water fishes of South America.)

571. EIGENMANNIA HUMBOLDTI (Steindachner).

(Macana.)

Head If in greatest depth; P. 18, its length lj in head. A. 24. Body
strongly compressed, the snout pointed. Eye without free margin, its

diameter 2 in snout, which is 3 in head. Mouth small, the jaws equal, the

upper as long as eye. Anal beginning below upper ray of pectoral ; vent

under posterior edge of interopercle ; scales largest near front of second

half of body, along lateral line; scales on nape very small. Length 1\ feet.

RioMagdalenaandRioMamoni, (near Panama). (Steindachner.) (Named
for Alexander von Humboldt.)

Sternopygus humboldti, Steindachner, Fisch-fauna des Magdalenen-Stromes, 55, 1878,Rio Mag"
dalena.

Wo next append four orders of fishes which agree in the degradation of

the skeleton and in the eel-like form of the body, this form being pro.

duced by tho development of a great number of vertebra^, and the corre-

sponding deterioration of the fins and their basal segments. These fishes

are all probably descended from extinct soft-rayed fishes, but the line of

descent is not yet traced. We put them in this place in the series because

less interruption seems to bo caused by doing so than would result from

interpolating them elsewhere.

Order O. SYMBRANCHIA.
Body eel-shaped; premaxillary, maxillary, and palatine bones well

developed and distinct from each other, as in ordinary fishes. Shoulder

girdle joined to the skull in typical species, (in one family, AmphipnoidcB,

distinct from the skull as in the eels). No mesoooracoid ; sympleotio

presenl or absent; scales minute or wanting; no paired finsj vertical

fins rudimentary, reduced to folds of tho skin; vent at a great distance

from the head; gill openings oonfluent in a single slit ; no air bladder;

imach without blind sac or pyloric coaoa : ovaries with oviducts ; skull

solid, the bones firmly united; vertebrse numerous, the anterior unmodi-
fied. Eel-like fishes, widely distributed in warm seas anil in tresh waters.
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The species are few, but highly diversified in structure, constituting two
suborders and four families. They are probably related to the Apodes, but

this is not certain, and in the structure of the head they approach more

nearly to the true fishes. They represent degraded rather than primitive

types, and the line of their descent is as yet unknown. It is not even

certain that the forms grouped in this order are closely related. Cope

makes two orders of them, Ichthyocephali, (MonopterUke), and Holostomi,

(Amphipnoida of Gill, and Symbranchidce). But Dr. Gill has shown that the

SymbranchidcB belong rather with the Monopteridw. (Symbranchidce, Giin-

ther, Cat., viii, 12-18,1870.) (ctv, together
; Ppdyx^t gills.)

Analysis of Families of Symbranchia.

a. Symplectic present.

I. Shoulder girdle connected to the skull hy a bony post-temporal
; vent behind the mid-

dle of the body ; vertebra^ about 80 - 55
;
gills well developed

; palatine teeth in a

band
;
gills without peculiar modification. Symbraxchid.v., xli.

Family XLI. SYMBRANCHIDCE.

(The Symbranchoid Eels.)

Body eel-shaped, naked, the abdomen very long, longer than the tail:

shoulder girdle attached to the skull by a well-developed, bifurcate post-

temporal ; snout short : eyes small, anterior : teeth small : palatine teeth

in a band: gills well developed: gill openings confluent in a narrow slit

:

i gill arches ; no accessory breathing sac : gill membranes free from the

isthmus. Fresh water fishes, 1 genus and 3 species known. (Symbran-

chidce, genus. Symbranchus, Gunther, Cat.. Vffl, 15-17, 1870.)

148 SYMBRANCHUS, Bloch.

Symbranchus, Bloch, Ichthyologia, ix, 87, 1705, (marmorttfug).

Vmbranchapertura, Lackplde, Hist. Nat. Poiss., v, G58, 1803, (marmoratus).

Ophuterrum, McClelland, Calcutta Journ. Nat. Hist., v, 197, 1845, [bengalauis).

Tetrdbranchus, Bif.fker. Nat. Tyds. Ned. Ind., 11, 69, 1862, (nucrophthalmus).

Characters of the genus included above. Three species known, two

from India, and the following, (fw, together : 3payx°C, gill-)

.'•7-2. SYMBRANCHCS MARMORATUS, Bloch.

Snout short, rounded or pointed ; eyes small, rather close to the end of

the snout. Gill opening narrow, not extending to the edge of the ventral

surface, generally transverse, arched, frequently appearing as a longitu-

dinal slit unless drawn out. Vertebra? 79 + 57. Color brownish, variously

marbled, sometimes immaculate. Tropical America, in streams from the

Amazon northward to southern Mexico and St. Lucia : generally abundant.

Recorded northward from Vera Cruz, Trinidad, St. Lucia, Lake Peten,

Huamuchal, Rio Chisoy, etc.

fSymbranchtu marmoratus, Bloch, Ichthyologia, ix, 87, pi. 418, 1795 : Gvnther, Cat., viii, 15,1870.

SymbranchuM immaculalus, Bloch, /. c, pi. 419, fig. 1.

Synbranchus transversal is, BLOCH >V SCHNEIDER, 524, 1801. Guinea, after Gronow.

lJhfaancihaperturagritea,marmorata, immacnlata, and lineala, Lac£fede, Ili-t. Nat. Pass., v, 658,

1803, Surinam.
Synbranthvs fuUgmoau, Raxzaxi, Nov. Comm. Ac. Bej. Inst. Bonon., iv, 75. plate 11, fig. 1,

1840, Brazil.

Mursena Uanbricua, GbONOW, Catalogue Fishes, 18, 1854, Sea of Guinea.
Symbranchus vitlatus, Castelnav. An. Amer. Sud., 84, pi. 44, fig. 3, 1855, Rio de Janeiro.
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Order P. CARENCHELYI.
(The Long-necked Eels.)

Teleost fishes with the intermaxillaries (premaxillaries), and supra-

maxillaries (maxillaries), developed and united by suture, and immov-
ably connected with the cranium; branchial apparatus as in Apodes;
scapular arch remote from the skull, and the body anguilliform. This

order includes a single family, Derichthyidce, lately discovered in the

deep seas. (Gill.) (/cdpa, head; tyxeAvCj eel.)

Family XLII. DERICHTHYID^.
Body anguilliform, slender, with a neck-like contraction between the

head and pectoral fins, and submedian anus. Scales absent, the skin being

perfectly smooth. Lateral line commencing on the side, behind the head,

near the back, but submedian behind. Head oblong, oval. Eyes in the

anterior half of the head. Nostrils lateral, in front of the eyes, neither

tubular. Mouth with the cleft little oblique, extending behind the eyes.

Jaws well developed, maxillaries approximated to the front of the vomer
and attenuated backwards. Mandible moderately stout ; the dentary with

the coronoid process moderate and not far from posterior end. Teeth

conic, in cardiform bands on the jaws and vomer. Lips moderate.

Tongue moderate. Preorbital bones and opercular apparatus moderately

developed ; operculum inserted rather low on the hyomandibular by a

peduncle, horizontally oblong, with emarginate upper edge and convex
lower one ; subopei culum curved and applied below operculum ; interoper-

culum long, connected in front with angle ofjaw and behind with front of

suboperculum
;
preoperculum moderate. Branchial apertures lateral

;

vertical slits in front of pectorals. Branchiostegal rays in small number,
(about 6), rather slender and curved upwards behind the opercula. Dor-
sal, anal, and caudal confluent in an uninterrupted fin ; dorsal commenc-
ing far behind the head; anal commencing about midway between snout
ami end of tail or middle of body; caudal pointed and reduced. Pectorals

inserted nearer the breast than back, narrow and rather long, with about
10 or 11 fine rays, stud bent forward. Branchial arches slender

;
glossohyal

moderately long ; urohyal very slender and pointed; first basibranchial
very long; second and third basibranchials moderate; epipharyngeal
reduced to a pair (?); hypopharyngeals long and closely appressed and
superincumbent on the rudimentary fifth arch. One species known, an
eel like fish, from the abysses of the Atlantic. (Gill.)

[Derichthyidse, Gill, Amer. Nat., xvm, 1884, 433.)

149. DERICHTHYS, Gill.

Derichthyt, Gim,, American Naturalist, xvm, 1884, 433, (srrpenthms).

The generic characters are included in the family diagnosis above.

(diptif neck; ix^i'Cj fish.)

.
r
>7:i. DEBICHTHIS SKKI'KNTIM'S, Gill.

Body stout, somewhat compressed, especially behind rent; greatest

height in region of vent, nearly equal to head; its postanal portion
equal to distance from v.-nt to posterior margin of orbit. Head small,
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snake-like, its resemblance to that of a serpent being enhanced by the

contracted neck-like appearance of the anterior portion of the body ; its

anterior portion depressed, the outline from above abruptly truncate;

width of tip of snout considerably greater than interorbital space.

Lower jaw narrower and included ; upper jaw projecting beyond its tip

a distance nearly equal to diameter of eye. Length of snout one-third

that of head. Cleft of mouth extends behind eye a distance equal to or

slightly greater than diameter of orbit. Nostrils elongate, the exterior

slit occupying the middle third of the space between anterior margin of

orbit and tip of snout. Length of neck four-fifths that of head, equal

to distance from posterior limit of nostril to posterior portion of head.

Pectorals inserted high up, almost in median line, and composed of 2 or

3 flexible, filiform rays. Origin of dorsal about midway between vent

and tip of snout, the fin composed of flexible, delicate rays, not suffi-

ciently differentiated from the thin membrane to be easily counted,

those rays being longest in region above vent. Vent nearly median;

anal fin beginning immediately behind vent, similar in height and
appearance to dorsal fin, which it apparently joins at tip of tail. No
ventrals. Lateral line inconspicuous, with minute pores, though its

location is emphasized by the lancelet-like arrangement of the muscular

fibers. Length of type 8 inches ; of head, \ inch ; of region in advance

of pectorals, 1 inch
;

greatest height, seven-sixteenths of an inch.

Color, in life, ruddy brown ; in alcohol, light yellow. (Goode & Bean.)

A single specimen known, (serpentinus, like a snake.)

Derichthys serpentinus, Gill, Amer. Nat., xvm, 1884, 433, Gulf Stream, Albatross Station

2094, in 1022 fathoms. (Coll. Albatross.) Goode & Bean, Oceanic Ichthyology, 161, fig.

169, 1895.

Order Q. APODES.
(The Eels.)

Teleost fishes with the premaxillaries atrophied or lost, the maxillaries

lateral, and the body anguilliform and destitute of ventral fins. The

most striking feature is the absence of the premaxillaries, taken in con-

nection with the elongate form and the little development of the scapular

arch, which is not attached to the cranium. Other characters not con-

fined to the Apodes are the following : The absence of the symplectic bone,

the reduction of the opercular apparatus and of the palatopterygoid arch,

the absence of ventral fins, the absence of the mesocoracoid or pnecora-

coid arch, and the reduction or total absence of the scales. There are no

spines in the fins, the gill openings are comparatively small, and there

are no pseudobranchiae. The vertebrae are in large number * and none

* Numbers of vertebrae, in Apodes.

Murnenesox coniceps 40 + 71=111. Lycodontis unicolor 65+ 71 = 136.

Anguilla anguilla 46 + 70 = 116. Hursena helena 70+ 71 = 141.

Echidna catenata . 65 + 51 = 116. Ophichthus gomesi 45+ 96 = 141.

Lycodontis meleagris 60 + 60=120. Lycodontis ocellatus 48+ 94= 142.

Lycodontis nebuhsus 65+ 57 = 122. Lycodontis moringa 65+ .79= 144.

Lycodontis undidatus 64 + 68=132. Synaphobranchus pinnatus 31+115 = 146.

Ophichthus ocellatus 52 + 82-134. Leptocephalus conger 55+ 99 = 154.

Echidna zebra 97 + 38 = 135. Gordiichthys irretUus 125 + 100 = 225.
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of them are specially modified. The tail is isocercal ; that is, with the

caudal vertebrae remaining in a straight line to its extremity, as in the

embryos of most fish, and in the Anacanthini.

We begin our discussion of the eels with the forms which seem nearest to

the primitive stock from which the members of the group have descended.

It is evident that among the eels, the forms of simplest structure, as TJro-

pterygius, Cliannomurcvna, and Sphagebranchus are not in any sense primitive

forms, but the results of a long continued and progressive degeneration,

so far as the fins and mouth parts are concerned. The Apodes are proba-

bly descended from Isospondylous or Iniomous types, possibly from ances-

tors of the Anacanthini, and their divergence from typical forms is, in

most respects, a retrogression.* (a, without ; novc, foot, from the absence

of ventral fins.)

{Mursmidse, Gunther, Cat., vm, 19-145, 1870.)

Families of Apodes.
Enchelycephali :

a. Gill openings well developed, leading to large interbranchial slits
; tongue present ; opercles

and branchial bones well developed ; scapular arch present.

b. Skin covered with rudimentary embedded scales, usually linear in form, arranged in

small groups, and placed obliquely at right angles to those of neighboring groups;

pectorals and vertical fins well developed, the latter confluent about the tail ; lateral

line present
;
posterior nostril in front of eyes ; tongue with its margins free,

c. Gill openings well separated ; branchiostegals long, bent upwards behind.

d. Gill openings lateral and vertical ; snout conic, the jaws not very heavy
;
gape

longitudinal ; lips thick -lower jaw projecting ; teeth in cardiform bands
on jaws and vomer ; eggs minute. Anguillid.e, xliii.

dd. Gill openings horizontal, inferior.

e. Snout very blunt, with very strong jaws
;
gape transverse; lips obsolete;

teeth blunt, in one series, on jaws only. SlMEHCHEl.YID.2B, xliv.
ee. Snout conical and slender, the jaws of moderate strength

;
gape lateral;

lips obsolete
; tongue but little developed ; teeth acute, in bands on

jaws and vomer. Ilyophipje, xlv.
cc. Gill openings inferior, very close together, apparently confluent ; branchiostegal

rays abbreviated behind
; head conical ; tongue small

; posterior nostrils in

front of eye. SYNAPHOBRANCHin.>:, xi.vi.

bb. Scales wholly wanting
; eggs (so far as known) of moderate size, much as in ordinary

fishes.

/. Tip of tail with a more or less distinct fin, the dorsal and anal fins con-
flueut around it; the tail sometimes ending in a long filament.

Coloration almost always plain, brownish, blackish, or silvery, the
fins often black-margined.

g. Posterior nostril without tube, situated entirely above the upper lip.

h. Tongue broad, largely free anteriorly and on sides
; vomerine

teeth moderate.

i. Pectoral fins well developed ; body not excessively elon-

gate; lower jaw not projecting; anterior nostril

remote from eje. Leptocephaud e, jclvu.
////. Tongne narrow, admit,' to the floor of the mouth or only the

tip Slightly free ; vomerine teeth well developed, some-
times enlarged.

j. .laws not attenuate and recurred at tip
; toll opening!

well separated
; anterior nostrils remote from

totalled account of the species of tpodes, see "A Prellminan Review of thi
Kept. r. s. Fihh Cumin., 1888, ni.st published June n, 1882). pi

David Starr Jordan and Bradley Moore Davis
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k. Pectoral fins well developed ; skin thick ; skeleton

firm ; snout moderate ; tail not ending in a
filiform tip. Mir.i:nesocid.>:, xlviii.

kk. Pectoral fins wholly wanting ; snout and jaws
much produced, the upper longer ; jaws
straight ; skin thin, the skeleton weak ; tail

ending in a filiform tip ; gill openings small,

subinferior; teeth sharp, subequal, recurved;

a long series on the vomer ; deep-sea eels,

soft in body, black in color.

NETTASTOMID-T., xlix.

jj. Jaws long and slender, tapering to a point, recurved

at tip : nostrils large, both pairs close in front of

eye
;
gill openings convergent forward, separate

or confluent
;

pectorals and vertical fins well

developed ; membranes of fins thin, not envelop-

ing the rays ; skeleton well developed ; deep-sea

eels. Nemichthyipx, l.

gg. Posterior nostril close to the edge of the upper lip ; tongue more
or less fully adnate to the floor of the mouth ; teeth subequal.

Mtridje, LI.

ff. Tip of tail without rays, projecting beyond the dorsal and anal fins (not

filiform 1 : posterior nostril on the edge of the upper lip ; anterior

nostril near tip of snout, usually in a small tube ; tongue usually

adnate to the floor of the mouth. Coloration frequently varie-

gated. Ophichthyidj:, lii.

Colocephali :

aa. Gill openings small, roundish, leading to restricted interbranchial slits ; tongue wanting;
pectoral fins (typically) wanting : opercles feebly developed ; fourth gill arch modi-
fied, strengthened, and supporting pharyngeal jaws.

J. Scapular arch obsolete or represented by cartilage ; heart not far back
;
pectotals want-

ing ; skin thick ; coloration often variegated. Muk.ejjid.e, liii.

Suborder ENCHELYCEPALI.
(The Eels.)

The characters of this group are given above, (ey^eAfc, eel ; Keq>a?J/,

head.)

Family XLIII. ANGUILL1D.E.

(The True Eels.)

The true eels or Anguillidce are characterized by their scaly skin in

association with a conical head and a general resemblance to the Congers.

The group is thus diagnosed by Dr. Gill

:

Enchelycephalous Apodals with conical head, well-developed opercular
apparatus, lateral maxillines, cardiform teeth, distinct tongue, vertical

lateral branchial apertures, continuous vertical fins, with the dorsal far

from the head, pectorals well developed, scaly skin, and nearly perfect
branchial skeleton.

The Anguillidiv approach more nearly than most of the other eels to the

type of the true fishes. In one respect, that of the minute ova and con-

cealed generation, however, they differ widely from these. The single

genus of living AnguiUUhr is widely diffused in temperate and tropical

waters. Unlike the other eels the AnguillidcB freely ascend the rivers,

descending to the sea for purposes of reproduction. One genus, with 5 or

more valid species. {Mureenidce, genus AnguiUa, Gunther, Cat., vin, 23

to 37, 1870.)

a Dorsal fin inserted well behind base of pectorals, shoulder girdle well developed ; lower

jaw projecting. Anguilla, 150.
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150. ANGUILLA, Shaw.

(Eels.)

Anguilla, Shaw, General Zoology, iv, 15, 1804, (anguilla).

Mursena, Bleeker, Poey, etc., (taking as type Mursena anguilla, the first species mentioned by

Artedi under Mursena).

Body elongate, compressed behind, covered with embedded scales

which are linear in form and placed obliquely, some of them at right

angles to others. Lateral line well developed. Head long, conical,

moderately pointed, the rather small eye well forward and over the angle

of the mouth. Teeth small, subequal, in bands on each jaw and a long

patch on the vomer. Tongue free at tip. Lips rather full, with a free

margin behind, attached by a frenum in front. Lower jaw projecting.

Gill openings rather small, slit-like, about as wide as base of pectorals

and partly below them. Nostrils superior, well separated, the anterior

with a slight tube. Vent close in front of anal. Dorsal inserted at

some distance from the head, confluent with the anal around the tail.

Pectorals well developed. Species found in most warm seas, (the eastern

Pacific excepted), ascending streams, but mostly spawning in the sea.

The eels often move for a considerable distance on land, in damp grass.

Waterfalls, dams, and other obstructions are often passed in this way.
It is thought that the eel spawns only in the sea, the female dying after

having once produced ova. The females are larger than the males, paler

in color, with smaller eyes and higher fins. Eels are among the most
voracious of fishes. " On their hunting excursions, they overturn alike

huge and small stones, beneath which they find species of shrimp and
crayfish, of which they are excessively fond. Their noses are poked into

every imaginable hole in their search for food, to the terror of innumera-
ble small fishes." (W. H. Ballou.) The single American species differs*

slightly from the European Anguilla anguilla (Linmeus). (auguilla, the

eel.)

*As is 6hown in the following analysis:

a. Distance between origin of dorsal and vent I to 1% in head
;
pectoral 3 to :?-'., in head

;

head 2J- to 2\ in trunk; upper jaw ?>% to 4% in head. Yellow, brown, or black,

underparts paler. anguilla.

aa. Distance between origin of dorsal and vent 1* to 2 in head
;
pectoral 2| to 8| in head

;

head 2 to 2}/2 in trunk; body more robust and trunk slightly shorter than in

anguilla, otherwise similar. chuysypa, 668.

Dr. Qttnther Stated that a Bpecimel] of the European eel from New Jersey is in the Liver-
pool Museum. There is no other American record, and this must be regarded as very
questionable.

Dr. Setli EC. Meek, (Hull. IT. S. Fish Comm., 1883, 4IJ0), after a careful comparison of American
ami European eels, concludes that "in American specimens the dorsal tin is proportionately
farther from the end of snout, making the distance between trout of dorsal and front of anal ii

little shorter than in European specimens. Otherwise no permanenl difference seems to exist
W. Should not, therefore, in my opinion, consider the two as distinct species, hut ratio i II

geographical varieties of the same species."
In .1. chrytupa, according to Dr. Meek, the distance from tip of snout to front of dorsal is, on

an average, ,33J .. of the length; the distance from trout of dorsal to front ol anal,
<>f head, ( i

I n tlm European Anguilla anguilla the ftrsl distance in ,80' .., 1 1 »
.

- sei ond, .
13 " ,. or a little more

than length of load (.13}). Cuban specimens, (Anguilla cubana, Kaup), agree fully with .1.

ehryama, as also Texan ones [Anguilla "turanmu or "teana"), Probably our eel should !>••

regarded us a subspecies, (cAryqrpa), "' •' "":/"*""•
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574. ANGUILLA CHRYSYPA,* Rafiuesque.

(American Eel ; Fresh Water Eel.)

Distance from front of dorsal to vent \\ to 2 in head
;
pectoral 2% to

3| in head; head 2 to 2\ in trunk. Form rather robust. Brown, nearly

plain, often tinged with yellowish; paler below, the color extremely

variable. Length 4 or 5 feet. Atlantic coast of the United States; very

abundant from Maine to Mexico; ascending all rivers south of Canada
and east of the Rocky Mountains and resident throughout the Missis-

sippi Valley. Common in the West Indies. Not found in the Pacific. A
food-fish of importance, (xpvaoc, gold; vno, below.)

AnguiUa chrysypa,"Rafinesque, Amer. Month. Blag. &Crit. Rev., 1817, 120, Lake George ; Hud-
son River; Lake Champlain.

AnguiUa blephura, Rafinesque, Amer. Month. Mag. & Grit. Rev., 1817, 120, Long Island.

AnguiUa laticauda, Rafinesque, Amer. Month. Mag. & Grit. Rev., 1817, 445, Ohio River.

AnguiUa aterriuui, Rafinesque, Ich. Ohiensis, 78, 1820, Tennessee and Cumberland rivers.

AnguiUa xanihomelas, Rafinesque, Ich. Ohiensis, 78, 1820, Ohio River.

AnguiUa httea, Rafinesque, Mi. Ohiensis, 78, 1820, Ohio River.

Munvna rostrata, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1821, 81, Cayuga Lake.

Mursetia bostoniensis, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1821, 81, Boston.

Munvna serpentina, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1821, 82, Newport, Rhode Island.

Munvna macrocephala, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1821, 82, Saratoga, New York.

Munvna argentea, Le Sueur, Journ, Ac. Nat. Sci. Phila., 1821, 82, Boston Bay.
AnguiUa temurostris, DeKay, Fishes N. Y., 310, 1842, New York.

AnguiUa novtvorleanensis,' Kwp, Apodes, 43, fig. 33, 1856, New Orleans, Louisiana.

AnguiUa punctatimma, Kaup, Apodes, 44, 185G, Niagara River.

AnguiUa cubana, Kaup, Apodes, 44, 1850, Cuba.
AnguiUa nowvterrte, Kaup, Apodes, 45, fig. 35, 185G, Newfoundland.
AnguiUa texana, Kaup, Apodes, 45, fig. 36, 1856, Texas.

AnguiUa wabashensis, Kaup, Apodes, 46, 1856, Wabash River.

AnguiUa tyrannus, Girard, IT. S. and Mex. Bound. Surv., 75, 1859, Rio Grande.

AnguiUa rostrata, De Kay, Fishes N. Y., 312, 1842.

Munvna cubana, Poey, Synopsis, 421, 1868.

AnguiUa angnilla rostrata, Meek, Bull. U. S. Fish Comm., in, 1883, 430.

AnguiUa chrysypa, Jordan & Davis, Review of Apodal Fishes, 66S, 1802.

Family XLIV. SIMENCHELYID^E.

(The Snub-nosed Eels.)

This family contains a single species, a large deep-sea eel, parasitic in

larger fishes, having the general characters of AnguiUa, but with the

form of the head strikingly different. The following diagnosis is given

by Dr. Gill:

Apodal fishes with a blunt snout, transverse, anterior mouth, massive
jaws with an acrodont dentition, and inferior longitudinal branchial slits

moderately far apart from each other.

*Among the multitudes of American eels examined by us we have been unable to detect

specific differences. As all these specimens differ in a slight degree from any we have seen

from Europe, we may provisionally recognize the American form under its oldest name, AnguiUa

chrysypa, as a distinct species As these differences are slight, it is not unlikely that interme-

diate forms may occur, in which case (tie American form may stand as var. chrysypa. Dr. Bean
records in the "Nineteenth Iteport of the Commission of Fisheries of New York,' 1 page 280,

five individuals from Great South Bay, Long Island, which he thinks may represent Anguilh
argentea (be Sueur). These specimens are described as having "large eyes, short snout, and
long pectoral fins as compared with the common form, silvery gray above with a clear satiny

white abdomen separated from the color above by the lateral line." These specimens are very
interesting because they were found "to be males with the generative glands so well developed

as to leave no doubt concerning the sex."
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The skin has the peculiar rudimentary scales of AnguiUa; the teeth are

blunt, uniserial, on the edge of the jaws only, and there are no lips.

151. SIMENCHELYS, Gill.

Simenchehjs, Gill, in Goope & Bean, Bull. Essex Inst., 27, 1879, (parasiticus).

Oonchognathus, Collett, Bull. Soc. Zool. France, 122, 1889, (grimaldii).

Body eel-shaped, covered with linear embedded scales, disposed at right

angles as in AnguiUa. Lateral line present, faint. Head very short,

rounded, very blunt anteriorly, slightly compressed. Mouth small,

entirely anterior. Premaxillaries and maxillaries of each side coalesced

and separated from those of the other side by the ethmoid. Jaws equal,

their edges hard, provided with a single series of small, rounded, close-

set, incisor-like teeth. No vomerine teeth. Tongue broad, somewhat
free anteriorly. Mandible very deep and strong. Operculum saber-shaped.

Gill openings very small, inferior, longitudinal, well separated, situated

in front of the pectorals and below them. Both nostrils large, the anterior

with a slight rim, but no tube. Lips full. Pectorals short; vertical fins

confluent around the tail, the dorsal beginning not far behind pectorals;

vent in front of anal, near middle of body. One species known, (aifibc,

pug-nosed; tyx&vc, eel.)

575. SIMENCHELYS PARASITICUS, Gill.

Eye 1\ to 2 in snout
;
pectoral 2\ in head ; head 4i to 4| in trunk ; tail a

head's length longer than head and trunk ; anterior profile of head bluntly

rounded; angle of mouth at a point half way between the tip of snout

and anterior edge of eye; body stout, the depth at vent about equal to

length of head ; dorsal beginning about a head's length behind gill open-

ings; color dark brown, nearly plain. Length about 2 feet. Offshore

banks, in deep water, south of Newfoundland; also recorded from the

Azores ; abundant ; often found burrowing in the flesh of the halibut,

(whence the name parasiticus, parasitic.)

Simenchelyt parasiticus, Gill MS., in Goode & Bean, Bull. Essex, Inst., 27, 1879, Newfound-
land Banks ; Bean, Proc U. S. Nat. DIub., 1880, 113; Jordan A: Gilbert, Synopsis, 3G3,

1883 ; GOnthrR, Voy. Challenger, xxn, 252, 1887 ; Jordan & Davis, I. c, 670.

Ckmehognathui grimaldii, Collett, Bull. Soc. Zool. France, 122, 1889, Azores.

Family XLV. ILYOPHIXU..

(The Ooze Eels.)

This family contains a single species with characters intermediate

bet ween the Simenchelyidce and the Synaphobranchidce, combining the gen-

eral physiognomy of dynaphobranchus with the separate gill slits and
Long-bowed branohiostegal rays of SimenchelyidcB. Deep-seaeols from the

eastern Pacific

152. ILYOPHIS, (iilbert.

/typhis, Gilbert, Proc. 1 S. Nal Bfua., 1891, 861, (bnmneua).

Body scaly
;
pectorals w <-ll developed ; lateral line prominent ; gill slits

horizontal, inferior, well separated ; nostrils Lateral, tlu> posterior. Lmme
ii;iti-l\ in front of the eye, the anterior with a short tnbe, near tip of
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snout. Maxillaries as in Synajjhobranchus ; the clamping processes closely

appressed to the side of the vomer behind its head; lower jaw strong,

apparently with the coronoid process well developed ; series of teeth on

head and shaft of vomer continuous ; no lips ; tongue little developed,

with narrow free margin ; branchiostegal rays 15 in number, (as deter-

mined without dissection), not shortened, some of them curved around

and above the opercle. Dorsal, anal, and caudal confluent, rather high,

the rays clearly visible through the skin ; dorsal beginning well forward,

its origin immediately behind the base of pectorals ; origin of anal near

end of anterior third of body, (ihvg, ooze ; txj>i£, snake.)

576. ILYOPHIS BRUNNEUS, Gilbert.

Body narrow, compressed throughout ; snout and jaws slender
;
gape

one-half length of head, extending beyond the eye for a distance less than

the diameter of the latter; maxillary teeth small, bluntly conic, in nar-

row bands ; teeth on vomer large, conic, those on shaft of vomer in a single

row ; teeth in mandible in narrow band, those on the inner series enlarged

and retrorse though less than half the size of the vomerine teeth ; front of

pupil over end of second third of length ofjaw
;

gill slits narrow, inferior,

horizontal, crescent-shaped, about equaling horizontal diameter of eye,

their lower (anterior) ends separated by a distance equal to their own
length, their upper (posterior) ends by 1| times that distance ; head 2 in

trunk ; head and trunk 3£ in total length
;
pectorals small, 6 in head, rays

evident; scales very fine, arranged in groups at right angles to one

another ; lateral line running high anteriorly, its pores white and con-

spicuous. Color brown, the fins, lower side of head, and branchial regions

darker. (Gilbert.) Length 15 inches. One specimen, from Chatham
Island, Galapagos Archipelago, in 634 fathoms, (brunneus, brown.)

Ilyophis brunneus, Gilbert, Proc. U. S. Nat. Mus., 1891, 352, Chatham Island ; Jordan &
Davis, I. c, 670. (Coll. Albatross.)

Family XLVI. SYNAPHOBRANCHID^.

This group consists of deep-sea eels, differing from the Anguillidw in

having the gill openings externally confluent into a single slit. The fol-

lowing diagnosis is given by Dr. Gill

:

Enchelycephalous Apodals with conic, pointed head, moderate opercu-
lar apparatus, lateral maxillines, cardiform teeth, distinct tongue, inferior

branchial apertures discharging by a common aperture, continuous ver-

tical fins, peotorals well developed, scaly skin, and nearly perfect branchial
skeleton.

Body eel-shaped, covered with linear, imbedded scales placed at right

angles, as in Anguilla. Lateral line present. Head long aud pointed, the

snout produced. Mouth very long, the eye being over the middle of its

cleft. Jaws about equal ; teeth small, sharp, in a broad band in each jaw,

becoming a single series anteriorly ; those of inner series in upper jaw and

of outer series in mandible somewhat enlarged ; vomerine teeth in a nar-

row band anteriorly. Gill openings inferior, horizontal, close together,

convergent forward, somewhat confluent at the surface, but separated by

a considerable isthmus within. Branchiostegals peculiarly formed, in
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moderate number (about 15), attached to the sides of the compressed cera-

tohyal and ephiyal, slender, abbreviated, and moderately bowed, not

being curved up above the operculum. Tongue long, free only at the sides.

Nostrils large, the anterior with a short tube, the posterior before the

lower part of the eye. Pectoral well developed ; dorsal low, beginning

behind vent ; anal longer than dorsal, rather high, its rays slender,

branched, not imbedded in the skin ; vertical fins confluent around the

tail. Vent near the anterior fourth of body. Muscular and osseous sys-

tems well developed. Stomach very distensible. Deep-sea fishes ; two
genera with 6 or 8 species known. (Murcenidcd, group SynaphobrancMna,

Giinther,Cat., vm, 22-23.)

a. Dorsal fin low, beginning behind vent ; vomerine teeth in a single patch
;
pectorals long,

longer than the rather slender 6nout. Synaphobranchis, 153.

aa. Dorsal fin beginning close behind base of pectorals ; vomerine teeth in two patches, one

behind the other
;
pectorals short, not longer than the short snout.

HlSTIOBRANCHUS, 154.

153. SYNAPHOBRANCHUS, Johnson.

Synaphobranchtis, Johnson, Proc. Zool. Soc. London, 1862, 169, (kaupii).

Dorsal beginning behind vent. This genus contains two or three species,

deep-sea fishes from the Atlantic and Pacific, (avva^rj^, united ; 3pdyxia,

gills.)

577. SYNAPHOBRAXCRTS PIXXATUS (Gronow).

Dorsal fin beginning £ to \ head's length behind vent ; maxillary reach-

ing a point almost opposite gill opening ; head 3 to 3£ in distance from

tip of snout to dorsal, £ to f in trunk ; snout 3| in head ; eye 2 to 2£ in

snout; cleft of mouth 1| to If in head; pectorals 3 in head, their inser-

tion about equidistant from snout and anus. Uniform brown, vertical

fins darker behind, light-edged anteriorly ; inside of mouth blue-black

;

gill openings dark. North Atlantic and western Pacific, common about
the Madeiras, Canaries, etc., and also about the banks of Newfoundland;
"a common resident of the deep waters of the offshore banks in 200 to

300 fathoms, where individuals are often taken on the fisherman's trawl

lines." The Japanese species, S. affinis, Gunther, is probably the same.
(pinnatus, feathered or finned.)

Muriena pinnata, Gronow, Cat. Fish. Brit. Mus., 19, 1854, locality unknown.
Synajihobrunchus Jcaupii, Johnson, Proc. Zool. Soc. Lond., l8<')2, 169, Madeira. (Coll. J. Y. John-

son.)

IBgnaphobramchiu affinis, Ginther, Ann. and Mag. Nat. Hist., xx, 1877, 445, Inosima, Japan.
dgnaphobnmcktu pmnahu, GCntiikk, Cat., vm, 2:5, 1870; Goodi & Beak, Bull. Essex [net., 26,

1879 ; BlAK, Proc. U. S. Nat. Mus., 1880, 113 ; Goode A Dean, Bull. Mus. Oomp. Zool., 222,

1883; Jordan A Giijsert, Synopsis, 364, 1883; Gintiiku, Toy. Challenger, \\n, 263, 1887;

Vaillant, Voyage TravaiUeur el Talisman, 89, 1888
; Jobdas a Datis, /. a, 072.

154. HlSTIOBRANCHUS, Gill.

BUticbranehtu, Gixjl, Pr..c. r. s. Nat. Una, 1883, 255, {imfmnuMt).

Thin genus is clone to the preceding, from which it Ls distinguished hv
the more anterior insertion of its dorsal. Two species h;i\ 6 been described,
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perhaps identical with each other, ('kjtiop, sail, i. e. dorsal fin; fipuyxui,

gills ; from the insertion of the dorsal.)

a. Pectoral fin longer than snout. bathybius, 578,

aa. Pectoral fin shorter than snout. infebnalis, 579.

578. HIST10BRANCHUS BATHYBIUS, Giinther.

Pectoral fin longer than snout ; eye | or f of the length of snout; head

and trunk li in tail ; dorsal commencing ahove or immediately hehind

the pectoral, which is only £ length of head; scales quite rudimentary,

lanceolate, imbedded in the skin ; cheeks naked ; dorsal and anal fins low>

especially the former. Uniformly black. (Giinther.) Northern and west-

ern Pacific in deep water, Bering Strait, off Japan, and off Cape of Good

Hope. One specimen obtained by Dr. Gilbert in Bering Sea in 1890,

(Albatross Explorations). (j3advc, deep; /?ioc, life.)

Synaphobranchus bathybius, Guntheb, Ann. and Mag. Nat. Hist., xx, 1877, 445 ; and in Yoy. Chal-

lenger, 254, pi. lxii, fig. t), 1887, off Yedo; North Pacific; Kerguelen Island.

Histiobranckus bathybius, Jobb-an and Davis, I. c, 673.

579. HISTIOBRANCHUS INFERNALIS, Gill.

Body moderately elongated and compressed ; its height at the anus -fifo

of the length. Head 9 in total length, its width a little less than one-half

its length ; snout moderate, less than greatest width of head ; eye moder-

ate, much less than one-half the snout ; upper jaw nearly one-tenth of

total length ; lower jaw a little more. Dorsal commencing not far behind

vertical from the root of pectoral; anal inserted a little nearer tip of

snout than end of tail ; both are moderately developed. Pectorals con-

siderably shorter than snout. Color in life almost uniform dark plum-

beous ; in alcohol the trunk is dark yellowish brown, becoming almost

black on the abdominal region, as well as on the intermandibular integu-

ments and around the pectorals, while the dorsal and anal are whitish

except towards the posterior fourth of the length, where they are very

dark or blackish. A specimen, No. 33279, was taken by the Albatross at

station 2037, in 1,731 fathoms, 38° 30' N. 69° 8' W. (Goode & Bean.)

(infemails, infernal, from its black color.)

Histiobranchus infernalis, Gill, Proc. U. S. Nat. Mus., 1883, 255, Gulf Stream, Lat. 38° 30' N.,

Long. 69° W., in 1,731 fathoms. (Type, No. 33279. Coll. Alhatross.) Goods & Bean, Oceanic

Ichthyology, 145, fig. 165, 1895.

Synaphobranchus infernalis, Gi'jnthee, Challenger Report, xxii, 254, 1887.

Family XLVII. LEPTOCEPHAL1TLE.

(The Conger Eels.)

This family includes those eels which are scaleless, and have the tongue

largely free in front, the body moderately elongate, the en.l of the tail

surrounded by a fin, the posterior nostril remote from the upper lip and

near front of eye, and the pectoral fins well developed. All the species

are plainly colored, grayish or dusky above, silvery below, and the dorsal

edged with black. Genera 3,* species about 15, found in most warm seas,

* As the osteology of most of the species is unknown, we can not say whether the. Mura nesocidse,

Echelidse, and Heterocongridx should really bo separated from this group. Bleeker places all these

genera with Nettastoma and Nemickthys, ;ilso in his family of Congroidei. Giinther approximate?
Conger to AnguiUa, while recognizing the allies of Mursenesox, Echelus, Heteroconger, and Nemickthys
as bo many distinct subfamilies. JS'eltastuma he places with Neoconger and Mursenesox.
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usually at moderate depths. Most of the species undergo a metamorpho-

sis, the young being loosely organized and transparent, band-shaped and

with very small head. The body grows smaller with increased age,

owing to the compacting of the tissues. (Aluronidcv, part, Giinther, Cat.,

vni, 37-44.)

a. Vomerine teeth in bands, none of them canine-like ; lips thick.

b. Dorsal fin inserted at a point behind base of pectoral, but nearer pectoral than vent;

head with inconspicuous mucous cavities
;
jaws with an outer series of close-set

teeth, forming a cutting edge ; tail about half longer than rest of body.

Lei'tocephaias, 155.

bb. Dorsal fin beginning over the gill opening ; bones of front of head with large mucif-

erous cavities ; mouth rather small
;
jaws with bands of 6mall teeth, the outer not

forming a cutting edge ; tail from half to two-thirds of total length.

CONGEKMVR.EXA, 156.

aa. Vomerine teeth uniserial, some of them canine-like ; maxillary teeth bifierial ; dorsal

beginning above root of pectoral; cleft of mouth extending beyond middle of eye;

tail very long and slender, about half longer than rest of body. Uroconger, 157.

155. LEPTOCEPHALUS (Gronow) Scopoli.

(Conger Eels.)

(a) Larval Forms.

Leptocephalus, Scopoli, Int. Hist. Nat., 453, 1777, (morrissi).

Oxgurus, BAFINE8QUB, Caratteri, 19, 1810, (vermiform is).

Hebnictis, BajtHSSQUEj Indice d'lttiologia Siciliana, 62, 1810, (jmnctatvs).

HdmichtJtys, Costa, Fauna Napoli, Pesci, 1854, (diaphanus).

? Leptocephcdichikya, Bleeker, Act. Soc. Sci. Ind. Veerl., 1, Manado, 69, (Itypselosoma).

? biaphanichthys, Peters, Monatsber. Ak. Wiss. Berl., 399, 1864, (brevicaudus).

(b) Adult Forms.

Echelus, Bafinesque, Caratteri, etc., 63, 1810, (in part ; includes species of Conger, OpMaoma and

^[^l>Hs ; restricted by Bleeker to Myrus).

Conger, Cuvier, Begne Animal, Ed. 11, 11, 350, 1829, (conger).

Ariosoma, Swainson, Nat. Hist., Class'n Fishes, 1, 220, 1838, (no type mentioned
;

diagnosis

worthless).

Ophisoma, Swainson, Nat. Ilist., Class'n Fishes, 11, 334, 1839, (acuta, obtuaa). Substitute for Ario-

soma ; not (Jphisomus, Swainson, 1. c, 227 — Mursenoides, Lacepede.

Oongrtu, Biciiardson, Voyage Erebus & Terror, 107, 1844, (conger).

Body formed as in Anguilla, the skin scaleless. Head depressed above,

anteriorly pointed. Lateral line present. Mouth wide, its cleft extend-

ing at least to below middle of eye. Teeth in outer series in eaeh

jaw equal and close-set, forming a cutting edge; no canines; band of

vomerine teeth short. Tongue anteriorly free. Vertical fins well devel-

oped, confluent around the tail: pectoral fins well developed; dorsal

beginning close behind pectorals. Gill openings rather large, low.

Eyes well developed. Posterior nostril near eye: anterior near tip of

snout, with a short tuhe. Lower jaw not projecting, skeleton differing

mi numerous respects from that of Anguilla. Vertebrae about 56 f- 100.

In most warm seas. This genus contains the well-known and widely

distributed Conger eel and three or four closely related species. The

generic name used for members of the group is Leptocephalus,

based mi a curious, elongate, transparent, band-like creature with

1 \. A. L'l
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minute head and very small mouth, found in the waters of Europe, and

known as Leptocephalus morrissi. This has heen shown hy Gill, Giinther,

and Facciola to he the young and larval form of Leptocephalus conger.

A number of the genera and species of the supposed family of Lepto-

cephalida* have heen described, but there is no doubt that all of them are

larvae, some of eels, as Conger, Congermurcena, Ophisurns, and Xettastoma,

others of Isospondylous fishes, as Albula, Elops, Alepocephalus, Stomias,

etc. (See Giinther, Cat., viii, 136.) It is thought by Dr. Giinther that the

Leptocephalid forms are probably "individuals arrested in the develop-

ment at a very early period of their life, yet continuing to grow to a cer-

tain size, without corresponding development of their internal organs,

and perishing without having attained the characters of the perfect

animal." The recent observations of Dr. Gilbert on the larva) of Albula,

Elops, and Conger, however, seem to point to the conclusion that these

curious forms are normal young, and that the individuals grow smaller

in size for a time with increased age, owi?jg to the increasing compact-

ness of the tissues.

Inasmuch as the name Leptocephalus has been associated for more than

a century with larval forms it is a decided inconvenience to accord to it

precedence as a generic name over Conger. The strict law of priority,

however, demands its retention, and the tendency among systematic

zoologists is to recognize as few exceptions as may be to this rule. The

unfamiliar names Oxyurus and Helmictis are both earlier than Conger.

{Ietttoc, slender; necpa/j/, head.)

a. Dorsal beginning nearly opposite tip of pectoral ; head about 1$ in trunk. conger, 580.

aa. Dorsal fin beginning above middle of pectorals ; head about lg in trunk.

CAUDILIMBATUS, 581.

580. LEPTOCEPHALUS CONGER (Linnaus).

(Conger Eel.)

Dorsal beginning opposite to or just behind tip of pectoral ; eye 1$ in

snout, 5 to 6 in head ; snout 3£ to 4£ in head
;
gape extending nearly or

quite to posterior margin of eye ; head If to If in trunk ; tail longer than

rest of body
;
pectorals 3£ in head ; upper lip full, with conspicuous pores.

Ashy gray or blackish ; vertical fins with a black margin ; body some-

times (var. niger) entirely black. Atlantic Ocean, generally common on

both coasts, from Cape Cod to Brazil ; also on coasts of Asia and Africa
;

almost cosmopolitan, but not found in the eastern Pacific. It reaches a

length of 8 feet, and is a food fish of importance, especially in Europe.

{Conger, the ancient name of the eel.)

(a) Larval Forms.

Leptocephalus morrissi, Gmelin, Syst. Nat., 1150, 1788, Holyhead, England.
Ophidiioii pellucidum, Couch, Lond. Mag. Nat. Hist., v., 1832, 313, 742, England.

Leptocephalus gracilis, Storer, Mem. Amer. Acad., n, 524, 1839, Massachusetts.

Leptocephalus spallatir.anii, candidissimus, etc., of European writers.

(l>) Adult Forms.

Murtena supremo margine pinnse dorsalis nigro, Artedi, Synon., 40, 2, 1738, Mediterranean.

Mwsena conger, Linn.kus, Syst. Nat., x, 245, 1758, (based on Artedi).
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Mursena nigra, Risso, Ich. Nice, 93, 1810, (black variety), Nice.

Angwlla oceanica, Mitchill, Journ. Ac. Nat. Sci. Phila., 1818, 407, off New York.

Conger verus, Risso, Eur. Mer., in, 201, 1826, Nice.

Conger vulgaris, Cuvier, Regne Animal, Ed. u, II, 350, 1829, France; Guntiier, Cat., vm, 38,

1870.

Conger rubescem, Ranzani, De Novis Spec. Pise. Diss. Prima, 19, pi. v, fig. 5, 1838, Mediterra-

nean.

Ophisoma oblusa, Swainson, Fish., Rep., and Amph., n, 395, 1839, Sicily.

Conger orbignyanus, Valenciennes, D'Orbigny, Voy. Am. Merid., Poiss., pi. 12, 1, 1839, South
America.

Conger occidentalis, De Kay, N. Y. Fauna : Fishes, 314, pi. 53, fig. 172, 1842.

Congrus lencoplueus, Richardson, Voy. Erebus and Terror, Fishes, 108, 1844.

Conger verreauxi, Kaup, Apodes, 115, 1856, no locality.

Conger csculentns, Poey, Memorias, n, 346, 1860, Cuba.

Conger niger, Jordan & Gilbert, Synopsis, 362, 1883.

Leptocephalus conger, Jordan & Davis, I. c, 664.

581. LEPTOCEPHAIXS CAUDILDIBATUS (Poey).

Dorsal fin beginning above the middle of pectorals ; eye as long as

snout, 4£ in bead ; gape extending to beyond the middle of the eye ; bead

1£ to If in trunk ; tail longer tban rest of body
;
pectorals 3 to 3i in bead.

Brown, vertical fins with a broad black margin, which is again edged with

white ; the dorsal black anteriorly for f its depth. Tropical parts of

Atlantic; Pensacolato Cuba and Madeira; not rare, (cauda, tail; limbatus,

margined.)

Echelus caudilimbatits, Poey, Repertorio, n, 249, 1867, Cuba.

Conger macrops, GCnther, Cat., vm, 40, 1870, Madeira ; Bahamas. (Coll. Ilasslar.)

Conger caudiada, Bean, Proc. U. S. Nat. Mus., 1882, 435, Pensacola. (Type, No. 30709. Coll.

Silas Stearns.) Jordan & Gilbert, /. c, 262.

Conger caudilimbatua, Poey, Enumcratio, 152, 1875.

Leptocephahu caudiada, Jordan & Gilbert, Synopsis, 900, 1883.

Leplocephalus caudilimbatua, Jordan & Davis, /. c, 666

156. CONGERMURiENA, Kaup.

Conger-Murx-na* Kaup, Apodes, 108, 1856, (balearic<().

Gnathophis, Kaup, Aalc Hamb. Mus., 1859, (heterognathus).

Cbngromarsena, GCnther, Cat., vm, 40, 1870, (amended spelling).

Ophisoma, Bleeker, Jordan & Davis, etc., (acula).

This genus contains numerous species of small Congers, distinguished

by the more anterior insertion of the dorsal and by the greater de\ elop-

ment of the muciferous cavities in the head. The species are very closely

related and not well known. (Conger', Murium ; related genera.)

a. Snout more or less projecting beyond mandible.

b. Vent submedian In position, the bod; and tail about equal in length
;
upper jaw little

projecting. bah aki

bb. Vent anterior in position, the tail much lunger than rest of body.

--. Bnonl short and heavy, blunt, projecting little bej ond mandible. m lcbi ba,

Snoul long and acute, considerablj projecting

*By the rules of the American Ornithologists' Union, the generic name Congermv ena would
lopted. Arioaoma is ineligible because do type is expres ed, and the diaguosia i* valueless.

Ophiaoma would by some beset aside on account of the prior Ophitomu*. Ophisoma \\:i- bi

on two sp .un i obtu§a, the Latter the i ommoa Conger Eel, and iiiiw group li reall] sy»-
onj 11- w itb 1

''!! .•
1
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d. Tail less than twice length of rest of body ; eye small, S% in head ; mandible

strong. PROitiGERA, 5S4.

dd. Tail much more than twice length of rest of body ; eye large, 7 in head.

NITENS, 585.

aa. Snout long, but not projecting ; the lower jaw much longer than upper ; tail twice length

of rest of body ; eye 6 in head. flava, 586.

582. CONOERMURENA BALEARICA (De la Roche).

Upper jaw but little projecting ; lips thin ; head about 6 in total length
;

the tail a little longer than the head and trunk ; eye about equal to snout,

5 in head. Color brownish or yellowish; silvery on sides and below ; ver-

tical fins with a narrow black edge. Tropical parts of the Atlantic and
eastern Pacific. Known from the Mediterranean, Cuba, Brazil, St. Helena,

Cape San Lucas and the Galapagos. Possibly more than one species

should be recognized, in which case the American form would stand as C.

opisthophthalmus. (Eu.) (Name from the Balearic Islands, off the coast

of Spain.)

Muraena balearica, De La Roche, Ann. Mus., xm, 1809, 327, fig. 3, Balearic Islands.

Eehelus ciuciara, Rafinesque, Caratteri, 65, 1810, Sicily.

Mursena cassini, Risso, Ich. Nice, 91, 1N10, Nice.

Conger opisthophthalmus, Ranzani, De Nov. Spec. Pise. Disser., Prima. 1(3, pi. v, fig. 1, 1838,

Bahia.

Ophisoma acuta, Swainson, Fish., Rept., Amph., u, 396, 1839, Sicily.

Conger luicrostomus, Castelnau, Anim. Nouv. Rares, Ame'rique du Sud, 8:5, pi. 42, fig. 4, 1855,

Rio Janeiro.

Conger aualis,* Poey, Memorias, II, 318, 1860, Havana.
Conger impresstts, Poey, Memorias, II, 318, 1860, Cuba.

Congromunrna me.Uissii, Gunther, Cat., vm, 42, 1870, St. Helena. (Coll. J. H. Melliss.)

Conger-Mursena balearica, Kaup, Apodes, 110, 1856.

Congromursena balearica, Gunther, Cat., vm, 41, 1870.

Ophisoma analis, Poey, Repertorio, II, 248, pi. 3, fig. 3, 1866.

Ophisoma balearicum, Jordan & Davis, I. c, 661.

583. COSGERMUR.ENA MACRUBA (Gilbert).

Vent anterior in position, the tail much longer than the body. Snout

comparatively short and heavy, blunt, and broadly- rounded, projecting

but little beyond tip of mandible; tail twice length of body; lips full;

teeth in mandible in a broad band, those of outer series the largest ; max-
illary and vomerine teeth also in broad bands ; vomerine patch divided by

a groove into which fits the tip of the mandible ; no teeth on shaft of

vomer
;
posterior nostril an elliptical slit, on level of upper margin of

pupil ; anterior nostril a round pore near tip of snout ; five large mucous
pores on each side of jaws; gape extending slightly beyond pupil, 2| in

head; eye moderate, | in snout, 6 iu head; head 1} in trunk, 4 in tail;

pectorals I length of head ; origin of dorsal slightly behind base of pec-

torals. Color dusky above; under side of head and abdomen light, the

two areas separated by a well-defined line ; fins dusky, becoming black

towards tip of tail, with whitish border ; inside of mouth, gill cavity, and

peritoneum silvery. (Gilbert.) Gulf of California; one specimen known,

9| inches long, (/xanpbr-, long: ovpa, tail.)

* According to Poey the vent is exactly in the middle of the body in Congermursena analis, and
an eye's diameter nearer the head in Congermvrwna impressa.
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Ophisoma macrurum, Gilbert, Proc. U. S. Nat. Mus., 1891, 351, Gulf of California. (Coll. Alba-

tross. )

584. COXGEBMUR.EXA PROBIGERA (Gilbert).

Tail considerably longer than rest of body. Eye small, 2 in snout, 8£

in bead, slightly less than length of gill slit; snout long and sharp, the

acute tip projecting beyond mandible for f length of orbit; teeth villi-

form, in broad bands, none of them enlarged, a transverse groove behind
head of vomer to receive tip of mandible

;
posterior nostril slit-like, the

anterior with distinct membranous tube; mandibles very broad and strong;

gape reaching to vertical from posterior margin of pupil, i of head; con-

spicuous pore just behind angle of mouth ; head equal to trunk, 3 in tail

without fin; depth 13 in total length; pectoral 3£ in head; dorsal begin-

ning in advance of gill opening, its distance from tip of snout slightly

less than half the distance from snout to anal. Uniform light brown;
fins dusky, black near tip of tail, and there with narrow bright white

margin ; mouth, gill cavity, and peritoneum black. (Gilbert.) Length 1

foot. Panama to Ecuador, (prora, prow
;
gero, I bear.)

Ophisoma proriijenim, Gilbert, Proc. U. S. Nat. Mus. 1891, 350, Coast of Ecuador; Panama.
(Coll. Albatross.)

585. CONGEBMUBjENA XITENS (Jordan & Bollman).

Tail much more than twice length of body; body slender; tail com-

pressed; lower jaw considerably shorter than the upper; dorsal beginning

slightly in advance of the root of the pectoral. Head 1-f in trunk, 5J in

tail; tail 2'k times as long as head and trunk; snout 4£ in head, very soft;

eye very large, 7 in head, 1§- in snout ; interorbital area 2 in eye ; cleft of

mouth 3vr in head, extending slightly behind middle of eye; pectoral long

and narrow, 2| in head, If times as long as gill slit. Color olivaceous,

upper parts of head and body with numerous fine black dots; a silvery

shade across opercles and below lateral line
;
peritoneum bright silvery,

giving belly a pale color ; dorsal and anal with a narrow black margin,

below which are a few small spots
;
pectoral pale. One specimen dredged

at Albatross station 2801 off Panama, 8° 47' N., 79° 29/ 30" W., in 14

fathoms, (nitens, shining.)

OphixouKi mtens, Jordan ft Tollman, Proc. U. S. Nat. Mus., 1889,153, Panama; Jordan &
Davis, I. c, Gfi2. (Coll. Albatross.)

•w;. CONGEBMUBJBNA FLAVA, Goodo A
:
Bean.

Lips somewhat thickened. Snout long, about twice diameter of oyo,

which is 6 in head. Lower jaw projecting far beyond the upper.

Anterior nostril in short tube, posterior nostril pore-like, in advance of

eye, and above the horizontal line of its diameter. Cleft of month
extending very slightly behind middle of eye. Teeth in very narrow
bands, villifbrm, a dense cluster on the vomer. Length of head equal to

that of trunk. Tail about twice as long as body. Dorsal beginning fai

in advance of gill opening and peotpral. Coloi yellowish; blackish mi

termination of tail. Specimens obtained by the Albatross at stations

2lL'l and 2122, in 31 to 34 fathoms, and at station 2402, in 111 fathoms;
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also by the Blake at station 264, in 84 fathoms. (Goode & Bean.)

(Jlavus, yellow.)

Congermursena flava, Goode & Bean, Oceanic Ichthyology, 138, fig. 159, 1895, Gulf Stream.

(Type, No. 44612. Coll. Albatross.)

157. UROCONGER, Kaup.

Urocongcr, Kattp, Apodes, 110, 1854, (lepturus).

Mouth very large, its cleft passing middle of eye ; vomerine teeth uni-

serial, some of them canine-like; teeth in jaws in two series. Tail long,

slender, whip-like. Dorsal inserted above pectoral. Species few. (ovpa,

tail ; Conger.)

5S7. UROCONGER VICINUS, Vaillant.

Depth 20 in length. Vomer with two strong teeth anteriorly. Space

separating gill openings considerably greater than their diameter.

(Goode & Bean.) Deep waters off coast of northern Africa; a young indi-

vidual taken by the Albatross at station 2161 in 146 fathoms, (vicinus,

near, i. c. to Urocongcr lepturus.)

Uroconger vicinus, Vaillant, Exped. Travaiileur et Talisman, 86, pi. VI., fig. 1, 1888, Banc
d'Arguin, off Soudan, off Cape Verde Islands; Goode & Bean, Oceanic Ichthyology,

138, 1895.

Family XLVIII. MUR^NESOCID^E.

Scaleless anguilloid eels, with the posterior nostril not labial, the

tongue largely adnate, the jaws not excessively elongate, the end of the

tail surrounded by the caudal fin, and the pectoral fins well developed.

None of these characters appear to have in themselves great importance,

but according to Dr. Gill, in the genus Murcenesox, the only genus in

which the osteology is well known, the characters are such as fully to

justify family distinction. Dr. Gill gives the following diagnosis of

Murjcnesocid;c :

" Enchelycephalous Apodals with the tongue not free, the branchioste-
gal membrane connecting the opposite sides below, the epipharyngeals
reduced to one pair, and the hypopharyngeals linguiform and encroach-
ing on the fourth branchial arch."

To this should be added: Gill openings rather wide; pectoral tins well

developed
;
jaws of moderate length ; vomer well armed.

Whether all these characters are found in the other genera commonly
associated with Murcenesox is not yet known. The family, as understood

by us, seems divisible into two well-marked groups, which are, perhaps,

as distinct from each other as from the Echelidce or the Congridce. The
species of this family are not very numerous, and a large proportion are

American. In general appearance and habits they approach the Con-

gers. All are plainly colored and some descend to rather deep water.

(Murwnidw, Murcenesocince, Giinther, Cat., viii, 45-49.)

MUR^NESOCIN35:

a. Dorsal and anal fins well developed throughout, the dorsal beginning nearly above gill

opening; snout moderately produced; vomerine teeth very strong.

b. Teeth in jaws in several series
;
gill openings wide.
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c Teeth in jaws in several series, those of one series enlarged and compressed, long

canines in front ; vomer with several long series of teeth, the middle one of

couical canines. Mur.enesox, 158.

cc. "Teeth all conical, slender and sharp, those of jaws in wide bands; maxillary with

a deep groove, running the entiro length of the bone, dividing the band of

teeth into two portions ; shaft of vomer with a median series of conical

teeth. Xenomystax, 159.

bb. Teeth in jaws biserial, small; vomer with a series of long, pointed canines; tail about

4 times as long as rest of body; gill openings narrow. Hoplunnis, 160.

6TILBISCIX.T.:

aa. Dorsal and anal fins very low anteriorly, developed chiefly on the tail.

(/. Tail ahout as long as rest of body; teeth moderate ; dorsal beginning before the vent.

dd. Tail short, little more than half as long as rest of body; teeth all uniserial, unequal,

some of them canine-like; body very slender, whip-shaped.

e. Body moderately elongate, the diameter more than one-thirtieth the length
;

dorsal beginning just before vent. Neocoxger, 161.

ee. Body whip-shaped, the diameter less than one-fiftieth the length.

/. Dorsal fin beginning not far behind pectoral. Leptoconger, 162.

ff. Dorsal fin beginning behind the vent. Stii.biscis, 163.

fff. Dorsal fin beginning close behind the nape. Gordiichthvs, 164.

158. MUR^NESOX, McClelland.

Murienesox, McClelland, Calcutta Journ. Nat Hist., iv, 408, 1843, (tricuspidata).

Cynoponticus, Costa, Fauna Napoli, Pesci., pi. 28, 1850, (ferox= savanna).

Brachyconger, Bleeker, Nederl. TidsBkr., Dierkuude, n, 236, 1865, (savanna).

(kmgresox, Gill, Proc. U. S. Nat Mus., 1890, 234, (talabon).

Body robust. Dorsal and anal fins well developed, the dorsal begin-

ning nearly above gill opening. Mouth large ; teeth in jaws in several

series, those of one series enlarged and depressed, forming long canines

in front; vomer with several long series of teeth, the middle one of

strong canines. This genus contains numerous species, large, conger-like

eels, some of which are found in all warm seas. They are remarkable

for the strong armature of the vomer. (Murcena ; Esox, pike.)

Mtr rxrsox :

a. Median teeth on vomer enlarged, compressed, and (-nitrate ; median teeth on side of lower

jaw also enlarged and compressed or blnntish.

b. Middle scries of teeth on vomer not distinctly tricuspidate
;
pectoral rather more than

half head. coniceps, 588.

bb. Middle series of teeth on vomer distinctly tricuspidate in young, becoming entire with

age
;
pectoral 2% i" head. savanna, 589.

Subgenus MUR^NESOX.

5SS. MIKKNKSOX CONICEPS, Jordan * Gilbert.

Vomer with a median row of about 15 very large, strong tooth, which

are much compressed, the tip angular and directed backwards, and with a

nick on the posterior odge, thus : ~^)\ one or two of t he anterior teeth only

slightly tricuspidate ; on each side of the median row on vomer some very

small, blunt teoth, disappearing anteriorly, arranged in one or two rows

rery close to the median row
;
jaws with one or two outer rows of small,

blunt teeth, next a row of rather large, wedge-shaped teeth, and then an

inner band of small, eonioal, blunt teeth in two, three, or four serii

front of both jaws with groups of canines, whioh are shorter than the
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pupil; in old examples the teeth, especially those on the vomer, are often

so worn that their original form is not at all evident ; head 2 in trunk, 3f

in tail ;
pectoral tin 2 in the distance between the tip of snout and the base

of the fin or rather more than half length of head; eye 2\ in the snout, \\

in interorbital width, 3i in cleft of mouth, situated a little behind middle

of gape; cleft of mouth 2\ in the head; gill openings large, containing the

isthmus twice; dorsal beginning over the gill openings. Olive-brown

above, dull-whitish below; dorsal and anal light brown with a dark

margin ; caudal and pectoral fins black. Length 2 or 3 feet. Cape San

Lucas to the coast of Columbia, generally common. Very close to the

next, the difference in dentition evident only in the young, (conus,

cone; -cc})8, head.)

Mursenesox coniceps, Jordan & Gilbert, Proc. U. S. Nat. Mus.,1881, 348, Mazatlan ; Jordan &
Davis, I.e., 048. (Type, No. 28136. Coll. Gilbert.)

589. MUR.ENESOX SAVANNA (Cuvier).

Median series of teeth on vomer distinctly tricuspidate in the young,

becoming entire with age, with nearly even surface, thus : ^ ;
pectoral as

long as maxillary, 2f in head ; eye 2 in snout, which is 4^ in head ; dorsal

inserted over the gill opening. Brown above, silvery below ; dorsal and
anal edged with black. Otherwise as in M. coniceps. Cuba to Rio Janeiro,

not common, occasional in the Mediterranean Sea. (Eu.) (Called " Sa-

vanne" in Martinique.)

Murvena savanna, Cuvier, Regne Animal, Ed. 2, Vol. 2, 350, 1829, Martinique ; Bennett, Proc.

Comm. Zool. Soc, 135, 1831.

Conger brasiliensis, Ranzani, Nov. Spec. Pise. Diss. Prima., iv, 17, pi. 13. fig. 1, 1838, Brazil.

Congrus curvidens, Richardson, Voy. Erebus & Terror, 111, 1844, no locality.

Cyuopnnticus ferox, Cost a, Fauna Napoli, Pesc, pi. 28, 1854, Naples.

Conger limbalus, Castelnau, Anim. Am. Sud, 83, pi. 43, fig. 3, 1855, Rio Janeiro.

Brachyconger savanna, Bleeker, Atlas des Murenes Indes Orient, iv, 20, 1864.

Mursenesox savanna, Guitther, Cat., vm, 47, 1870 ; Jordan & Davis, I. c, 648.

159. XENOMYSTAX, Gilbert.

Xenomiptax, Gilbert, Proc. U. S. Nat. Mus., 1891, 348, (atrarivs).

Scaleless; pectorals well developed; vertical fins large, continuous

around the tail, the rays evident; dorsal beginning before base of pector-

als. Gill slits vertical and rather wide, the gill membrane continuous

below the throat. Branchiostegals apparently 11 or 12 in number, long

and much curved, continuing around the posterior and upper edges of the

opercles; mouth with wide lateral cleft, not extending far beyond eye;

maxillaries very wide, not extending far forwards, the clasping processes

applied to shaft of vomer well behind its head. Teeth all conical, slender,

and sharp, mostly depressible, those in jaws in wide bands; maxillary
with a deep lengthwise groove running the entire length of the bone and
dividing the band of teeth into two portions ; lower jaw much shorter

than upper. Posterior nostril a linear slit, midway between eye and tip

of snout; the anterior in a short tube just behind the head of vomer;
tongue small, with the tip free ; lips undeveloped ; the lateral line con-
spicuous. One species, (%'zvoc, strange ; uvara^, maxilla.)
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590. XENOMTSTAX ATRARIUS, Gilbert.

Snout very long and slender ; end of maxillary equidistant from tip of

mandible and gill opening ; front of orbit over the beginning of last third

of gape ; long slit-like pores on margin of upper jaw, a conspicuous series

on mandible and preopercle ; teeth in jaws in wide bands, mostly depres-

sible ; maxillary teeth divided by a deep groove running entire length of

jaw, those on inner side of groove long, close-set, rigid, in single series;

mandible "with much narrower and shallower groove, on the inner edge of

which is a single series of very small conical teeth, directed inwards; tip

of mandible enlarged to form a knob which fits into a toothless depression

just behind head of vomer, the vomer extending well beyond the tip of

lower jaw ; teeth on head of vomer and knob of mandible similar, slightly

larger than those of side of jaw ; anterior part of shaft of vomer with

median series of strong conical teeth, accompanied by smaller lateral

series and followed by a narrower band of very small conical teeth. Head
equal to trunk and \ of tail

;
gill openings broadly lunate, vertical length

of slit i of snout, interspace f length of slit; pectorals narrow, \ snout-

Color very dark brown ; finsblack; poresof lateral line white. (Gilbert.)

Coast of Ecuador, at Albatross station 2792, in 401 fathoms, (atrarius,

blackish.)

Xenomystax atrarius, Gilbert, Proc. U. S. Nat. Mus., 1891, 348, Lat. i° S., Long. 8i° W. (Coll.

Gilbert.)

160. HOPLUNNIS, Kaup.

Hoplunnit, Katjp, Aale Hamburg Museum, 19, 1859, (schmidtii).

This genus differs from Murcrncsox chiefly in the dentition ; the teeth in

the jawTs are small and biserial and the vomer has a series of long, pointed

canines. The very long tail is four times length of rest of body. Gill

openings wide. Two species, American, (ott'/.ov, armature; vvvis, vomer:

correctly written Hophjnnis.)

a. Eye 3 in snout ; tail four times rest of body. schmidtii, 691.

tuL Eye 3 to 3% in snout ; cleft of moutb oxtending'beyond eye. diomedianis.

591. HOPLUNNIS SCHMIDTII, Kaup.

Tail about four times as long as rest of body ; eye 3 in snout; posterior

portion of vertical fins black. (Kaup per Giinther.) Caribbean Sea at

Puerto Cabello ; one specimen known and very imperfectly described. (A

personal aame.)

B kmidtii, Katjp, Aale Hamb. Una,, 19, pi. 2, fig. 4, 1859, Puerto Cabello ; G0NTHKB,

. vm, 19, 1870.

592. HOPLUNNIS DIOMEDIANU8, Qoode A Bean.

Allied to //. schmidtii, with height of body 1 in head ; its width g its height.

lit :i to :; times eye. Cleft of mouth extends slightly beyond hind

margin of eye. Teeth in jaws small, pointed, in narrow bands, the inner

leries of the lower jaw consisting of enlarged, widely separated canines

a pair of larger oaninea mat t ho end of the lower jaw in the example ftg-

ured
; a row of six to eight strong, large canines on tho vomer. A single
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individual (No. 44240 U. S. Nat. Mus.) was obtained by the Albatross at

station 2402, Gulf of Mexico, 111 fathoms, lat. 28° 36', long. 86° 50'.

(Goode and Bean.) (Named for the Albatross, Diomedea.)

Hophmnis diomedianus, Goode & Beak, Oceanic Ichthyology, 146, 189o, Gulf of Mexico.

161. NEOCONGER, Girard.

Neoconger, Girakp, U. S. Mex. Bound. Surv., Ichth., 77, 1859, (mneronalus).

Body moderately elongate, not whip-like. Pectoral fins present ; verti-

cal tins rudimentary, passing around the tail, towards the end of which

they are more developed; dorsal beginning just before vent. Cleft of

mouth extending beyond the small eye ; maxillary teeth slender, in several

series ; vomerine teeth uniserial, forming a patch in front ; tail not much
longer than rest of body. Gill openings vertical, rather large. Two
species, (vtoc, new ; Conger.)

a. Pectoral small ; Gulf of Mexico. mucronatus, 593.

a«. Pectoral well developed, 3]4 to 4 in head ; Pacific Ocean. vermiformis, 594.

593. NEOCONGER MUCRONATUS, Girard.

Head small, slender, pointed; upper jaw the longer ; dorsal fin begin-

ningjust in front of the vent, forming a membranous ridge until near the

tail, where it expands and becomes fin-like ; pectorals small. Dark red-

dish brown above, paler below. Coast of Texas. (Girard.) One speci-

men known ; the imperfect description not distinguishing it from N.

vermiformis. (mucronatus, mucronate.)

Neoconger mucronatus, Girard, U. S. Mex. Bound. Surv., Ichth., 77, 1859, St. Joseph Island,

Texas. (Coll. Wiirdemann.) Gunther, Cat., vm, 49, 1870 ; Jordan & Gilbert, Synopsis,

360, 1883 ; Jordan & Davis, I. c, 646.

594. NEOCONGER VEKMIFOBMIS, Gilbert.

Pectoral well developed, 34 to 4 in head. Snout anteriorly short,

slightly projecting beyond mouth ; mouth small, reaching slightly

behind eye ; teeth small, conical, uniserial in jaws, biserial anteriorly

on the vomer, uniserial posteriorly
;
gill slits vertical, longer than eye, a

little longer than isthmus; dorsal beginning half length of head in

advance of vent ; body not very slender, its depth 2-$- in head ; head 34

in trunk ; cleft of mouth 34 in head ; tail usually a little longer than rest

of body; tip of tougue slightly free. Color uniform yellowish olive on

body and fins, finely dotted with black. Lower California and Panama,

in about 30 fathoms ; several specimens known. Length 6 inches (vermis,

worm; forma, shape.)

Neoconger vermiformis, Gil bert, Proc. I*. S. Nat. Mus., 1890, 57, off Lower California, Alba-

tross Station 3035; (Coll. Gilbert); Jordan & Davis, 7. <., 646.

162. LEPTOCONGER, Poey.

Leptocomjer, Poey, Anales Hist. Nat. Esp., -50, 1880, (perlongus).

This genus differs from Neoconger in the much slenderer form, the body

being whip-shaped as in Stilbiseus. Dorsal beginning between gill open-

ing and vent. (/.fTrroc, slender ; Conger.)
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595. LEPTOCOXGER PERLOXGFS (P»ey).

Head 4 in trunk ; tail about a third longer than rest of body
;
gape 4

in head; eye large, If in snout ; snout pointed; teeth hooked, short and
robust, subequal and uniserial, a few in front enlarged; lower jaw much
shorter than upper; dorsal beginning just behind tip of pectoral. Violet

brown, pale below; dark points over the entire surface. (Poey.) Matan-
zas, Cuba; one specimen known. (pcrJongus, very long.)

Neoconger pedongus, Poey, Ann. Lye. Nat. Hist. N. Y., 67, pi. 9, fig. 3-4, 1874, Matanzas.
Leptoconger perlongm, Poey, Ann. Hist. Nat. Esp., 250, 1880 ; Jordan & Davis, I. c, t',44.

163. STILBISCUS, Jordan & Bollman.

Stilbiscus, Jordan & Bollman, Proc. U. S. Nat. Mus., 1S88, 549, (edioardsi).

Body whip-shaped, with the tail very short : teeth uniserial, some of

the anterior canine. Fins low, the dorsal beginning behind vent. One
species known. (crnA/3w, to shine.)

596. STILBISCUS EDWARDS!, Jordan & Bollman.

Head 1\ in trunk, 4£ in tail; snout 7 in head, its length somewhat
greater than distance between gill openings ; eye If in snout, li in inter-

orbital space ; cleft of mouth reaching to posterior margin of eye; upper
jaw 5 in head; height of gill opening 1$ in snout; teeth all uniserial,

some of the anterior enlarged, canine-like; dorsal beginning If length of

head behind vent ; length of first part about equal to head and pectoral;

developed part of dorsal at tail contained If times in the head; pectoral 6

in head. Upper part of head and body above lateral line brown ; lower
parts bright metallic-bluish silvery ; dorsal and anal pale, the latter with
a dusky stripe on each side of its base

;
pectorals dusky ; caudal black.

Green Turtle Cay, one of the Bahamas. One specimen known. (Named
for Dr. Charles Lincoln Edwards, of the University of Cincinnati.)

Stilbiscus edwardri, Jordan & Bollman, Proe. U. S. Nat. Mus., 1888, 549, Green Turtle Cay,
Bahamas. (Coll. Edwards.)

164. GORDIICHTHYS, Jordan & Davis.

Gordiichthys, Jordan & Davis, Prelim. Review Apodal Fishes, 044, 1892, (irretitou).

Body whip-shaped, excessively long and slender; tail very short : ver-

tical fins low, the dorsal beginning close behind the nape. Teeth uniserial,

unequal, some of them canine-like. One species known. (Gordius, the
horsehair worm, from Tbpdtog, the king whose complicated knot was cut
by Alexander; foflt-c, fish.)

:»i»7. eOBDIIGHTHTS EBBETITUS, JordanJ Davis.

Dorsal fm beginning before the gill opening, not Car behind the nape;
trunk very long : fail

1 J in rest of body : head about 1(5 in trunk (15 to IS,

the type being so injured that the gill openings can not i>e made oat);
greatest depth of body 10 to 60 times in length of body: upper jaw much
the longer, arched, the eye behind its middle

;
eye moderate. 24 in snout .

4£ in gape ;
lower jaw with one row of about 10 stoutish, reoui \ ed teeth
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on each side, those in front enlarged and canine-like ; upper jaw with a

series of similar teeth on each side and another down middle of vomer,

these three series converging forward and meeting at a point opposite

middle of lower jaw ; in front of this on premaxillary and nasal bones

about 4 large, stout, hooked canines, the largest teeth of all ; 123 verte-

brae in trunk (probably about 100 in tail)
;

pectoral, gill opening, and

skin wholly digested in the type; coloration probably similar to Stilbiscus

edwardsi. Length 2£ feet. Snapper Banks of West Florida, in rather

deep water, known from half digested specimens and fragments found in

stomachs of other fishes, (irretltus, entangled.)

Gordiiehthys irrelitns, Jordan & Davis, Apodal Fishes, 644, 1892, off Pensacola, Florida.

(Coll. Stearns.)

Family XLIX. NETTASTOMIILE.

(The Sorcerers.)

Eels without pectoral fins, with the tongue not free, the posterior nos-

trils remote from the lip, the gill openings small, separate, and subin-

ferior, the vent remote from the head, the tail ending in a slender tip or

filament, the dorsal and anal fins moderately developed, and the jaws

produced, slender, and straight, the upper the longer, and both, as also

the vomer, armed with bands of sharp, close-set, recurved, subequal teeth.

This family contains a few species of deep-sea eels, closely allied to the

Mumnesocidw in technical characters, but more resembling the Nemich-

thyidce in appearance, form of the head, and in dentition. Three genera

are known—deep-sea fishes, with fragile bodies and the thin skin charged

with black pigment. (Murcenidce, part, Giinther, Cat., viii, 48, 1870.)

a. Dorsal fin low, beginning nearly above gill opening.

b. Nostrils lateral, the posterior slit-like, placed just in front of eye ; snout without fleshy

tip. CHLOPSIS, 165.

bb. Nostrils nearly superior, the posterior above and in front of eye, tbe anterior at tip of

bony portion of snout ; head with numerous mucous pores.

c. Snout with a long, 6lender. fleshy tip or proboscis, at the base of which are the

anterior nostrils. Venefica, 166.

165. CHLOPSIS, Rafinesque.

Clilopaia, Rafinesque, Indice Ittiol. Sicil, 58, 1810, (bicolnr).

Saurenchelys, Peters, Berliner Monatsberichte, 1861, 397, (canerivora).

This genus, sufficiently characterized above, is very close to Xettastoma,

differing chiefly in the position of the nostrils. Two species known, in

rather deep water. (^077, a twig ; oijug, appearance.)

598. CHLOPSIS EQUATORIALIS, Gilbert,

Head, 2| in head and trunk ; eye 3| in snout ; body extremely slender,

tapering posteriorly to a very narrow tail, which is, however, not filamen-

tous ; head long and slender, lower jaw shorter than the upper; eye

nearly over angle of mouth
;
posterior nostril a long horizontal slit imme-

diately in front of lower margin of eye ; series of slit-like mucous pores

along upper jaw ; series of round pores along lower jaw ; transverse series

on occiput ; both jaws and vomer with wide bands of short, sharp, conical

teeth, inner series on jaws slightly longer than the other; bands on skaft
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of vomer reaching Lack to front of posterior nostril
;

gill openings with
their margins much curved, forming f of a circle, their vertical diameter
nearly equal to that of eye, and more than twice the length of the inter-

space
;
gape 2f in head ; body 3i in tail ; dorsal beginning 1| length of

head behind the same. Coior dusky olive, dotted with coarse brown
specks everywhere except on under side of head and fins ; blackish streak

on median line of belly
; fins translucent. (Gilbert.) Coast of Ecuador,

at Albatross station 2792, in 401 fathoms. (^Equator, Ecuador, Equator, the

great circle of latitude of the earth.)

Chlopsis equatorial**, Gilbert, Troc. U. S. Nat. Mus., 1891, 347, off Coast of Ecuador, Lat.
i° S.,Long. 8i° W. (Coll. Albatross.)

166. VENEFICA, Jordan & Davis.

Venefica, Jordan & Davis, Apodal Fishes, 651, 1892, (procerum).

This genus sufficiently described above, differs from the European genus
Xettastoma, only in the presence of a fleshy proboscis on the tip of the

snout. Two species known. ( Venefica, sorceress, from the name Sorciere,

used at Nice for Xettastoma melanurum.)

599. VENEFICA PROCERA, Goode & Bean.

Body very elongate, compressed, tapering to a very slender attenuate

point; its greatest height contained nearly 4 times in distance from gill

opening to tip of lower jaw, and equals half length of snout. Head
slender, conical; jaws somewhat depressed; upper jaw heavier and
thicker, and projecting beyond the lower a distance equal to eye. Length
of snout equal to distance from posterior margin of orbit to gill opening;

cleft of mouth extending behind eye a distance equal to orbit. On
each side of upper jaw, and in advance of eye, are twelve pores; behind
each eye are three pores, while on median line, on top of upper jaw, are

several pores posteriorly arranged in pairs, of which there are four, the

ultimate pair being between the posterior nostrils. A pair of pores upon
nape, connecting postorbital rows, and seventeen on each side of mandi-
ble. Mandibular series continued by another series extending over

cheeks and nape. Snout with a slender, filamentous tip, whoso
length is equal to twice eye. Tongue apparently absent. Teeth
arranged as in Xettastoma melanurum, but exceedingly small. Dorsal tin

commencing above gill opening. Anal inserted at a distance from
snout equal to 3* times length of head. Tail twico as long as rest of

body. Lateral lino highly specialized, with numerous pores, correspond-

ing in general character to those upon the head, and arranged in a deep
furrow, thoir distances apart being about the samo as in the case of those

upon the head. Height of dorsal and anal fins about equal to half the

height of body. Color, apparently, brownish; peritoneum black. Types,

two fishes obtained at station 325, N. lat. 33° 35' 20", W. long. 76°, at a
depth of 647 fathoms. Another mutilated specimen, aboul 190 millimeters

long, taken at station 327. This species is in many respects closely allied

to Nettastoma melanurum of the Mediterranean. bn1 appears to differ

from it iu the greater length of the tail, the much smaller teeth, and m
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the presence of a filamentous nasal tip. Length 30 inches. (Goode &
Bean.) Also taken off San Pedro, California. (Gilbert. Albatross Coll.)

(procerus, tall or long.)

Nellastoma proeerum, Goode & Dean, Bnli. Mus. Gomp. Zool., \, 1883, 224, Gulf Stream.

TV);- tica procera, Jordan & Davis, Apodal Fishes, 652 ; Goode & Bean, Oceanic Ichth., 149, 1895.

Family L. NEMICHTHYID.E.

(The Snipe Eels.)

Body excessively slender, not strongly compressed, deepest near the

middle, tapering backward to the tail, which usually ends in a long and

slender filament, and forward to a very long and slender neck, which is

abruptly enlarged at the occipital region. No scales. Lateral line repre-

sented by one or more rows of pores. Head resembling that of Tylosurus,

the head proper small, short, and rathe]- broad, with flat top and vertical

sides. Nostrils large, close together in front of the eye, without tube or

flap : jaws excessively prolonged, almost needle-like, the upper the longer

and somewhat recurved. Teeth in both jaws small, very numerous, close-

set, retrorse. Gill openings rather large, running downward and forward,

separated by a narrow isthmus or partly confluent. Pectorals well devel-

oped. Anal fin beginning near the vent, higher than the dorsal, becom-

ing obsolete on the caudal filament. Dorsal beginning close behind

occiput, its anterior rays soft, succeeded by a long series of very low,

simple, spine-like rays, which are slightly connected by membrane, their

height rather less than the length of the interspaces ; on the tail these

spines again give place to soft rays. The soft rays of the fins are con-

nected by thin membrane instead of being imbedded in thick skin, as in

eels generally. Color translucent, the lower parts dark, the back pale.

Stomach not distensible. Muscular and osseous systems well developed.

Abdominal cavity extending far behind the vent. Genera 6, species about

10; singular inhabitants of the deep seas. The species are little known
and their anatomy has not been studied. They are certainly eels, and

their nearest relations seem to be with the Nettastomidce. The truncate

tail of some specimens is probably a result of mutilation. (Murwnidaij

group, Nemichthyina, GCntiier, Cat., vm, 21, 1870.)

a. Gill openings partly confluent, rather large
;
vomerine teeth conspicuously enlarged.

b. Vomerine teeth lancet-shaped, very close set
;
jaws moderate, the snout not longer

than rest of head ; vent at a distance behind head about equal to postorbital part

of head ; eye above angle of mouth. Serrivomer, 167.

bl>. Vomerine teeth conical ; jaws very long, attenuate : color silvery. Spinivomer, 168.

da. * i ill openings distinctly separate ; vomerine teeth moderate ; jaws excessively attenuate,

the upper longer and recurved ; Tail probably always normally with a filiform tip;

(truncate in injured specimens : short and hand-like in translucent larvae).

c. Vent remote from the head, at a distance behind pectoral more than 3 times length

of that fin ; color black.

d. Gill slit-; lateral, vertical, well separated ; dorsal commencing above pectorals;

tail filamentous; jaws long and slender; a single series of pores along

lateral line. Avnettina, 169.

cc. Vent at the throat, at a distance hehind the head less than length of pectoral;

anal fin beginning helow middle of pectorals ; hody very long and slender,

most of the dorsal rays very slender, nearly free, appearing like slender

spine- . jaws very slender, not expanded at tip.
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e. One row of pores along lateral line; tail truncate, (doubtless mutilated);

color black. Labichthys, 170.

ee. Three rows of pores along lateral line
; color dusky silvery, darker

below ; tail always ending in a long filament. Nemichthys, 171.

167. SERRIVOMER, Gill & Ryder.

Serrivomer, Gill & Kyder, Proc. U. S. Nat. Mus., 1883, 260, (beanii).

Nemichthyida with the head behind eyes of an elongated parallelo-

gramic form, with moderately attenuated jaws ; branchiostegal membrane
confluent at posterior margin, but with the branchial aperture limited

by an isthmus except at the margin, and with lancet-shaped vomerine

teeth in a crowded (sometimes doubled) row. (serra, saw : vomer,

vomer.)
600. SERRIVOMER BEANII, Gill & Ryder.

Stoutest of the family, with much shorter jaws than any other, and
with a very formidable vomerine armature ; depth of head at vertical

from mandibular articulation contained 37 times in the total length

;

greatest height 29f in total length. (Gill & Ryder ) Gulf Stream. (Lat.

41° 40' 30", long. 65° 28' 30", at 855 fathoms.) Also taken by Dr. Gilbert

in the Gulf of California. (Named for Tarleton Hoffman Bean.)

Serrivomer beanii, Gill & Ryder, Proc. U. S. Nat. Mus., 1883, 2G1, Gulf Stream; Jordan &
Davis, I. c, 653. (Type, No. 33383. Coll. Albatross.)

168. SPINIVOMER, Gill & Ryder.

Spmivomer, Gill & Ryder, Proc. U. S. Nat. Mus., 1883, 261, (goodei).

jSemichthyids with a rectilinear occipitorostral outline, with very atten-

uated jaws, high mandibular rami, the branchial aperture nearly conflu-

ent; enlarged acute conic teeth in a median row on the vomer, and with

a silvery epidermis and filiform tail, (.spina, spine
; vomer, vomer.)

601. SPINIVOMER GOODEI, Gill & Ryder.

Silvery; recognizable also from its smaller eye and deeper mandibles;

greatest height of body at the branchial regions contained 52 times in

total length; rays ensheathed in a tough membrane. (Gill & Ryder.)

Gulf Stream. (Lat. 38° 19 / 26", long. 68° 20/ 20", at 2,361 fathoms.)

(Named for George Brown Good.)

Spiiurom>r goodei, Gill & Ryder, Proc. U. S. Nat. Mus., 1K83, '261, Gulf Stream; Jordan &
Davis, I. c, 654. (Type, No. 33293. Coll. Albatr,

169. AVOCETTINA, Jordan & Davis.

.1- Hani, Jordan & Davis, Apodal Fishes, 655, 1892, (iti/ans).

This genus is closely allied to Nemichthys, bul differs notably in 1 lie

position of the vent. Lateral line with one series of pores. (Avocetta,

the avocet, Recurvirostra, from the form oft lie bill.)

602. AYOCKTTINA IN FANS (Cimth, .

Eye ratlin- Large, oontained 2 to :i times in the distanoe between eye
and pectoral; jaws l<>n^ and filamentous, upper jaw l times the Length

<»i postorbital part <>i headj both jaws covered with vorj fine recurred
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teeth ;
pectoral fin about as long as the head is high

;
gill openings a

little less than eye; postorbital part of head contained about 4 times in

trunk ; dorsal beginning over pectorals, consisting of very delicate rays

;

trunk contained at least 12 times in tail
;
greatest depth of body about

equal to head without snout. Lateral line with one series of con-

spicuous pores. Color uniform black, jaws lighter. Deep sea; known
from West Indies, mid-Atlantic, off Pernambuco. Also from Alaska, the

present description from a specimen taken by Dr. Gilbert off the coast of

Alaska, apparently referable to J. gilli, but agreeing with Giinther's figure

of A. infans. (infans, immature.)

N< michthys infans* Gunther, Ann. and Mag. Nat. Hi6t., 1878, 24, and in Voyage Challenger, xxn,

264, 1887, mid-Atlantic, 2,500 fathoms.

? Labichihyrf gilli, Bean, Proc. U. S. Nat. Mus., 1890, 45, east of Prince of Wales Island,

Alaska. (Type, No. 44239. Coll. Albatross.)

Avocettina infans, Jordan & Davis, I. c, 655.

170. LABICHTHYS, Gill &. Kyder.

Labichthys, Gill & Ryder, Proc. U. S. Nat. Mus., 1883, 261, (carinatus).

According to Goode & Bean the scantily described genus Labichthys is

identical with Avocettina.% The following is the original diagnosis:

Nemichthyids with the head behind the eyes, contracted, with very
attenuated jaws, the branchiostegal membrane connected to the throat,

and the branchial apertures limited to the sides ; with small, conical teeth

in a band along the vomer, and otherwise dentition of Nemichthys) a black
epidermis, and the tail abruptly truncated. (Gill & Ryder.) (?m3?/, grip

or hold, correlated with Xafiic, forceps; IxQvc, fish.)

a. Ridges bounding the median rostral groove converging backward in a median keel.

carinatus, 603.

aa. Ridges bounding the median rostral groove not confluent backward in a keel.

ELONGATUS, 604.

603. LABICHTHYS CARINATUS, Gill & Ryder.

The ridges that bound the median rostral groove converging and form-

ing a carina along the median line in vertical from the anterior border of

the orbit; greatest height 34£ in total length. Color black. (Gill &
Ryder.) Dorsal beginning over base of pectoral ; vent close behind the

pectorals. (Bean.) Gulf Stream, 41° 13' N., 65° 33'W.; a scantily described

species, not seen by us. (carinatus, keeled.)

Labichthys carinatus, Gill & Ryder, Proc. U. S. Nat. Mus., 1883, 253, 255, 261, Gulf Stream;

Jordan & Davis, I. c, 656. (Type, No. 33369. Coll. Albatross.)

* Nemichthys infans, Gunther : Body much less elongate and eye much smaller than in Nemich.
thysscalopacea. Vent twice or thrice as distant from root of pectorals as is the latter from eye-

Eye of moderate size, its diameter about % its distance from pectoral fin, and about twice inter-

orbital space. (Gunther.)

f Labichthys gilli, Bean : Eye half length of postorbital part of head and % length of pectoral.

Postorbital part of head is x/± upper jaw and
,

3
f of lower from angle of mouth. Dorsal beginning

nearly over end of pectoral. Vent distant from head a space equal to 4 times postorbital part

of head. Depth of body equals length of head without snout, g\j of total. Dorsal rays very
short; longest anal rays \ length of head. Lateral line of one series of largo pores. Color
uniform black. Length 18£ inches. Type from cast of Prince of Wales Island, 55° 20' N., 136°
20' W., at 1,569 fathoms. (Bean.) Probably identical with Avocettina infans. (Named for Theo-
dore Gill.)

X We should accept this view were it not that the type of Labichthys is said to have the vent at

the throat as in Nemichthys. The posterior portion of the vent defines Avocettina.
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604. LABICHTHIS ELOXGATUS, Gill & Ryder.

The ridges that bound the rostral groove not confluent backwards in a
carinaform extension, but ending in a vertical from the orbit

;
greatest

height of body 36 in a total length. Color black. (Gill & Ryder.) Vent
not described. Gulf Stream, Albatross Station 2100, 39° 22/ N., 68° 34' W.
(elongatus, elongate.)

LabkhOujs elongatus, Gill & Rydek, Proc. U. S. Nat. Mus., 1883, 262, Gulf Stream; Jordan &
Davis, I. c, 050. (Type, No. 33577. Coll. Albatross.)

171. NEMICHTHYS, Richardson.

Nemichthys, Richardson, Voyage Samarang, 16, 1848, (scolopaceus).

Leptorhynchus, Lowe, Ann. Mag. Nat. Hist., x, 1852, 54, (leuch(enbergii), (preoccupied).

Belonopsis, Brandt, Mem. Ac. St. Petersb., Savans Etrangeres, 174, 1854, (huchlenbergii).

Gill openings separate ; vomerine teeth moderate ; vent at the throat.

Body very long and slender, ending in a filamentous tail. Jaws very
slender, recurved, not expanded at tip. This genus contains one or two
species of long and very slender eels, living in deep water, though per-

haps nearer the surface than the members of related genera, (vrj/ua,

thread; frflvc, fish.)

a. Eye moderate, less than half postorbital part of head ; depth of head 7 in its greatest

length. scolopaceis, 005.

aa. Eye larger, half length of postorbital part of head ; depth of head 9 in its length.

AVOCETTA, 006.

605. NEJIICHTHYS SCOLOPACEUS, Richardson.

(Snipe Eel.)

Head comparatively stout, its depth one-seventh its greatest length.

Eye moderate, less than one-third the length of the head without snout.

Length of pectoral fins slightly less than height of the anal, which is

less than the height of the body and rather more than greatest depth of

head. Pale above, belly and anal fin blackish, the color not abruptly
changing, the back somewhat speckled. Length 36 inches. Atlantic

Ocean, in deep water; very many specimens taken with the beam
trawl off the New England coast and off the Grand Banks. Common
about Madeira, (scolopax, snipe.)

pacea, Richardson, Voy. Samarang, 25, 1848, South Atlantic ; GttNTHER,Cat..

vui, 21, 1870; Goode & Bean, Bull. Essex Inst., 20, 1879; Goode, Proc. V. S. Nat. Mus.,

1880, 485 ; Goode & Bean, Bull. Mus. Comp. Z63L, 225, 1883 ; Jordan & Gilbert, S3 aopais,

866,1863; GCntiier, Voy. Challenger, xxn, 203, 1887.

Leptorhynchus leuchienbergii, Lowe, Mem. Soc. Savans Etrangeres, Petersburg, 171, 1864, Madeira.
rpti» leuchtenbergii, Brandt, Mem. Soc. Bav. Etr., Petersb., 1 T-i, 1864, (with good plate).

hthys scolopaceus, Jordan & Davis, /. c, 057.

«0fi. NKMHIITHYS AVOCETTA, Jordan * Gilbert.

Head 10; depth 58; depth of anal 64 in length of body. Head slen-

derer, its depth one-ninth its greatest length. Eye large, one-third the
head, without snout. Length of pectoral scarcely greater than height of
anal, which is scarcely loss than greatest depth of body, and more than

greatest depth of head. Translucent; belly with close-set dark Bpots,

i.N. A. 25
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its lower edge and aual tin black, the back abruptly white and unspot-

ted. Length 22 inches. Puget Sound, near Seattle. One example

known, found swimming at the surface; differing in some slight respects

from all Atlantic specimens examined, but very likely not a distinct spe-

cies, (avocetta, the avocet.)

Nemichthys avocetta, Jori>an & Gilbert, Proc. U. S. Nat. Mus., 1880, 409, Harbor of Port Gam-
ble, Puget Sound, near Seattle. (Type, No. 27299. Coll. University of Washington.)

Jordan & Gilbert, Synopsis, 307, 1883 ; Jordan A: Davis, I c.,657.

Family LI. MYRID^E.

(The Worm Eels.)

End of tail surrounded by the confluent vertical fins ; the posterior

nostril is in, or very near, the upper lip, and the tongue is more or less

fully adnate to the floor of the mouth. The species are usually of small size

and plain colors, more or less worm-like in form, and inhabit sandy coasts

in tropical seas. The genera have but few species each. They are inter-

mediate in character between the Ophichthyidce and the Murcuusocida'. The
osteology has not yet been carefully studied, but they will probably be

found to be most nearly related to the latter family, if indeed the two

should not be, as in Bleeker's arrangement, reunited with the Leptocej'ha-

lidas. (Murwnidce, Myrina, Gunther, Cat., vm, 49-53, 1870.)

a. Body elongate, subterete
;
pectorals present, sometimes miuute ; anterior nostril tubular;

dorsal fin beginning behind bead ; teetb small.

b. Dorsal fin beginning behind vent; no teeth on vomer ; teeth mostly uuiserial ; body

slender, terete. Ahlia, 172.

bl. Dorsal fin beginning before the vent ; vomer with teeth.

c. Dorsal beginning at a point about midway between gill opening and vent
;
pector-

als very small ; teeth subequal ; body slender, terete ; the tail much longer

than rest of body. Mybophis, 173.

aa. BodjT short, much compressed
;
pectorals almost invisible ; niuuth narrow : vomerine teeth

none; snout obtuse, depressed; vertical fins well developed, the dorsal l>eginning behind

the gill opening. Chiloruinus, 174.

172. AHLIA, Jordan & Davis.

Ahlia, Jordan A Dams, Apodal Fishes, 639, 1892, (egmonlis).

This genus differs from Myrophis in the posterior insertion of the dorsal

and in the absence of vomerine teeth. (Named for Jonas Nicolas Ahl,

of Up8ala, whose thesis " De Mnraena et Ophichtho," "modestly offered"

for the consideration of President Thunberg in 1789, furnishes the begin-

ning of our systematic arrangement of the eels.)

607. AHLIA EGMONTIS (Jordan).

Head small, slender, moderately pointed: anterior nostril in a short

tube; posterior large, labial directly behind it; cleft of mouth rather

short, extending to beyond the rather large eye, which is more than half

length of snout; cleft of mouth 3^ in head; teeth on both jaws sub-

equal, pointed, slightly compressed, arranged in single series, those

of both jaws directed somewhat backward ; the lower teeth larger and

more oblique than the upper; about 4 small fixed canines in front of

i
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upper jaw; no teeth on vomer in two specimens examined; tongue not

free ; lower jaw considerably shorter than upper, its edge considerably

curved, concave in outline. Nape somewhat elevated; top of head with

large pores. Head 5] in distance from snout to vent; head and trunk a

little shorter than tail; body slender, its greatest depth a little more

than length of gape. Pectoral short and broad, slightly longer than

snout; the gill opening short, oblhjue, extending downward and back-

ward from near middle of base of pectoral. Dorsal fin beginning behind

vent, at a distance about equal to length of gape ; the fin very low in

front, becoming gradually higher towards the tip of tail; anal low, but

well developed, considerably higher than dorsal, highest anteriorly,

uniting with the dorsal around the tail. Dark brown, apparently uni-

form, somewhat paler below. Length 15 inches. Egmont Key, Florida.

One specimen known.

Myrophia ctjinotttis, Jordan, Proc. Ac. Nat. Sci. Phila., 1884, 44, Egmont Key, Florida.

(Type, No. 35086. Coll. Jordan.)

Ahlia egmontis, Jokdan & Davis, I. c, 639.

173. MYROPHIS, Liitken.

Myropkis, Lutken, Vidensk. Meddel. Nat. Foren. Kjbhenhavn, 1, 1851, (punctatus).

Boby slender, subterete. Pectoral fins small, but present; vertical fins

low, surrounding the tail; dorsal beginning before the vent. Vomerine

teeth anteriorly in two or three series. Three species of small eels,

resembling earthworms, found on the sandy shores of tropical America.

(/xi'pof, Myrus, a genus of eels; btyiq, snake.)

a. Base of pectoral half width of gill opening ; snont very narrow. punctatus, 608.

aa. Base of pectoral as wide as gill opening ; snout almost as broad as long. vafer, 609.

608. MYROPHIS PUNCTATUS, Lutken.

Base of pectoral fin half width of gill opening; snout very narrow
;

jaws weak; width of snout between the anterior nostrils less than diam-

eter of eye; width of interorbital space equal to eye; greatest width of

head less than that of body behind the gill openings ; teeth uniserial on

vomer and mandible, biserial on maxillary
; head 3 times in trunk, 7

times in the tail ; depth of body at gill openings 2| in head ; eye 2 in

snout, which is 6 in head; gape 3£ in head; upper jaw projecting. Genera]

color light brown, the sides and back punctate with dark brown dots;

belly and throat plain, except a little patch of dusky points below the

gill openings. West Indian Fauna; coast of Texas to Surinam; common
along our Gulf Coast; resembling an earthworm and scarcely larger.

{punctatu8
}
speckled.)

Myropkit punctatus, LTtken, Vid, Med. Natuih. Foren. Kjoben., 1, 1861, West Indies; JoBBAS,

Proc. Ac. Nat. Sci. Phila., 1883, 282; Jobdab, Proc. V. 8. Nat. >Im-., i^-t. 33; Jobdak 1

Davis, /. c, 640.

Myropkit UmgicoUu, Kaup, Apodes, 80, 1866, (not Murana longicoUU Outiib, which La Eektfut

iiii/rnn).

tfytnpkis mioro$ttgmiu*\ Poet, Beportorlo, n, '25n, lstJT, Cuba; JoBBAM a Qilbbbt, Synopsis, B00,

Myropkit lumbricut, Jokdan .V (in.ni.itT, PrOO. I . B. Nil Mns., 1882, 261, Galveston, Texas.
(T.v|>o, No. :i08'J6. Ooll. Jordan.) Jobdam a. Qilbbbt, Synopsi*,



372 Bulletin 47, U?iited States Natiofial Museum.

609. MYROPHIS YAFER, Jordan & Gilbert.

Base of pectoral fin as wide as the gill opening ; snout almost as broad

as long; width at the nostrils greater than the interorbital width; dorsal

commencing nearer the vent than the gill openings ; teeth uniserial on

vomer and mandible, biserial on maxillary ; head a little less than 3 in

the trunk, 5£ in the tail ; depth of body at the gill openings 3i to 4 in

head; upper jaw projecting. Color light brown; sides and back with

minute brown specks, smaller than in punctatus ; belly and throat plain.

Pacific Coast of Tropical America, from Guaymas to Panama; common.
Similar to M. punctatus, but the pectorals longer, (vafer, sly.)

HI -ophis vafer, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 645, Panama. (Type, No.

29681. Coll. Gilbert.) Jordan, Proc. U. S. Nat. Mus., 1885, 370 ; Jordan & Davis, I. c, 641.

174. CHILORHINUS, Liitken.

Chilorhinus, Lutken, Vidensk. Meddel. Naturg. Foren. Kjbbenhavn, 1, 1851, (suemonii).

Body short, much compressed ; mouth narrow ; no teeth on vomer; snout

depressed, obtuse
;
pectoral fins very small ; vertical fins well developed,

the dorsal commencing behind the gill opening. One species known.

(XriAog, lip; pi.v, nostril.)

610. CHILORHINUS SUENSONII, Lutken.

Head and trunk forming § of the total length ; dorsal fin commencing
at a point half way between vent and snout ; depth 9 times in the total

length ; eye 2\ in interorbital width, the latter equaling the muzzle ; teeth

on palatines biserial ; ten teeth in two transverse rows on the nasals

;

teeth on lower jaw triserial. Color uniform dark brown ; throat paler;

fins darker margined. (Cope.) St. Croix, West Indies, not known else-

Avhere. (A personal name.)

Chilorhinus mensonii, Li'tken, Vi d.Med. Naturg. Foren., 1, 1851, St. Croix ; Gintiier, Cat., vm,
52, 1870 ; Cope, Trans. Amer. Phil. Soc., 1870,482 ; Jordan & Davis, I e.,C39.

Family LIT. OPHICHTHYID^E.

(TnE Snake Eels.)

This family includes those Enchelycephalous eels which are scaleless,

and have the end of the tail projecting beyond the dorsal and anal fins,

and without the rudiment of a caudal fin. Anterior nostrils placed in

the upper lip, opening downwards
;
gill openings not confluent ; tongue

more or less fully adnate to the floor of the mouth. The species are, for

the most part, moderate or small in size, and they are very abundant in

the tropical seas, especially about the coral reefs. The eggs are numeroiis,

of moderate size, similar to those of ordinary fishes. Genera about 12.

Species nearly 100. Most of the known genera are found in America, but

less than half the species. Many of the species are singularly colored, the

bands or spots heightening the analogy between them and the serpents.

(Muramidw, part Ophichthyina, Guntker, Cat., vm, 54-90, 1870.)

a. Body without traces of fins anywhere ; teeth all small, conical
;
gill openings near together,

subinfcrior ; anterior nostril tubular ; tongue scarcely free in front ; mouth small.

b. Gill-slits inferior, converging forward. Spiiageisranciu's, 175.

bb. Gill-slits small, lateral, placed vertically. Verma, 176.
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ua. Body with distinct fins, at least on the back.

c. Anal fin wholly wanting ; no pectoral fin ; dorsal fin high, beginning on the head ;

gill openings subinferior, converging ; auterior nostrils tubular ; tongue slender,

somewhat free in front. Letharchus, 177.

cc. Anal fin well developed ; anterior nostril usually in a short tube near tip of snout.

d. Teeth blunt, mostly granular or molar ; vomer with teeth
;
pectoral fins

present, small.

e. Dorsal rather high, beginning on the head, before the gill opening.

Myrichthts, 178.

ee. Dorsal fin beginning behind the gill opening, the fin usually low.

Pisoodoxophis, 179.

dd. Teeth all pointed, none of them molar ; vomer with teeth.

f. Dorsal fin beginning before nape, on anterior part of head
;
pectoral

fin small or wanting.

g. Pectoral fins wholly wanting ; body compressed, the dorsal fin

high. Callechelys, 180.

gg. Pectoral fins small, but present ; body elongate, subterete, the

dorsal fin moderate. Bascantchthys, 181.

ff. Dorsal fiu beginning more or less behind gill opening.

//. Pectoral fins reduced to a small flap, not longer than eye
;

teeth small, mostly uniserial
;
gill openings lateral.

Quassiremvs, 182.

hh. Pectoral fins well developed, much longer than eye ; teeth

gill-openings usually lateral, sometimes subinferior.

i. Snout moderate or short, less than one-fourth head, the

jaws not produced into a slender beak (as in the

European genus Ophisurua).

j. Lips not fringed.

k. Teeth 6iibequal, with no elongate canines on

jaws or vomer. Ophichtius, 183.

ltk. Teeth unequal, some of them long canines, either

on vomer or on sides of one or both jaws
;

mouth large, the snout short, and the eyes

more or less superior.

I. Teeth on vomer small, fixed, in two or

three series ; tail a little longer than

rest of body. Mystriophis, 184.

II. Teetli on vomer a series of about four

depressible canines ; tail much
shorter than rest of body.

ScYTALICIITHYP, 186.

jj. Lips with a conspicuous fringe of papillae ; canines

present on jaws and vomer
;
jaws rather long, tln>

lower projecting
; head depressed ; eyes superior;

tail shorter than rest of body.

Brachtsohophib, 186.

175. SPHAGEBRANCHUS, Blooh.

Sphogebranchru, Bloch, [chthyologia, i\, 88, pi. 419, 1796, (rwfrarftta).*

OteeUia, Lac£p£de, Hist. N'at. Poise., II, 135, 1800, (6randmana=ccecw«); (not CKcUia, L., a genua «>f

Bairachia).

Apterichthyt, Di i \ Boohi, Ann. Mns., \in, 326, L809, (ccbchs).

Branderiui, Batihisqi b, Analyse de la Nature, 1815, 93, (<

gebranchu* rortratus, Bloch, La Known only from the original Bgure and description.

I
. these the Bpe< it b Is allied to Sphagebrtmchtu eelachops, having similar ^\\\ openings,

i 'i it with the tail scarcely ai long at the ran of the body, the lead larger, aboul 2 in bodj or o
m total length; snout rery sharp; eye moderate, according to Bloch, bis type came from
thi Dasl indies. Schneider (1801) corrects the locality to "nVert of Surinam. ' We hare no
means of knowing which record li correct, until the ipedee is found again.
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Ichlhyapus, Brisovt de Barnevilt.e. Revue Zoologique, 219, 1847, (acutirostris).

Ophisuraphis, Kaup, Apodes, 29, 1856, (gracilis).

This genus contains several little-known species of small eels remarka-

ble for showing no trace of fins in the adult stage. The snout projects

beyond the small mouth, giving a shark-like profile, and the small teeth

are mostly uniserial. The gill-slits are inferior and converging. The

name Sphagebranchus was based on a species which evidently belongs to the

genus. It has, therefore, clear priority over Ichthyapus and Apterichthys.

This genus is the most simple in structure among the genera of Ophich-

thyidce, as Ojrtriehthus is probably the most specialized. Its loss of fins is

doubtless due to degeneration, but it seems nearer the primitive type than

Brachysomophis or Ophichthus. (ctyu;, throat; fipayxia, gills.)

a. Eyes visible. Tail nearly half louger than head and trunk
;
gill slits inferior, converging.

b. Head 6 times in trunk. anguiformis, 611.

bb. Head little more than 4 times in trunk. selachops, 612.

611. SPHAGEBRANCHUS ANGUIFORMIS (Peters).

Eyes externally visible. Tail nearly one-half longer than head and

trunk. Head 6 in trunk, 17 in total length. Flesh-colored, with small

black spots. (Peters.) Open Atlantic, near the West Indies ; a small eel,

once taken, (anguis, the slow worm
;
forma, form.)

Ophichlhys (Sphagebranchus) angui* rmis, Peters, Berlin Monatsaber., 1876, 849, Atlantic Ocean,

i 5° 40' N., 23° 5' W.
Sphagebranchus anguiformis, Jordan & Davis, I.e., 015,

612. SPHAGEBRANCHUS.SELACHOPS (Jordan & Gilbert).

Eyes well developed. Tail nearly half longer than head and trunk.

Head a little more than 4 times in trunk; tail sharp-pointed; snout sharp;

cleft of mouth 2^ to 3 in head; gill slits almost horizontal, converging for-

wards, as in S. rostratus, the isthmus equal to eye, which is 2 in snout.

General color light brown, slightly dusky on the back and more dusky

along the lateral line; head mottled with dusky spots. Rocks about

Cape San Lucas ; not rare, (ai/.axor, shark ; ch}>, face.)

Apterichthys selachops, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 356, Cape San Lucas.
(Type, No. 4391. Coll. Xantus.)

Ichthyapus selachops, Jordan, I'roc. U.S. Nat. Mus.. 1S85, 369.

Sphagebranchus selachops, Jordan & Davis, 1. c., 615.

176. VERMA, Jordan & Evermann.

Terma, Jordan A Evermann, new genus, (kendaUi).

Body greatly elongate. Anterior nostrils in a short tube; posterior

without tube. Teeth on head of vomer in a ^-shaped patch: none on

shaft. Closely allied to Sphagebranchus, but differing from that genus in

the transverse position of its gill-slits, which are as in the European
genus Ccccula. (vermis, worm.)

a. Tail but little longer than head and trunk. Head 7% in trunk
;
gill slits small, transverse.

KENDALLI, 613.
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613. TERMA KEXDALLI (Gilbert).

Head less than \ of trunk, contained 6f in trunk, body \\ in tail; snout

sharp ; cleft of mouth 4 in head
;
gill slits small, inferior, directly trans-

verse (as in Cucula imberbis), the isthmus very narrow, not as "wide as eye,

which is 2 in snout ; tail sharp-pointed
; eye before middle of gape. Col-

oration plain brownish, speckled. Coast of Florida, in rather deep water.

(Named for William C. Kendall, assistant in the U. S. Fish Commission.)

Bfkagebranchu beadalli, Gilbert, Bull. U. S. Fish Goran., ix, 1889, (1891), 310, off west coast

of Florida, 25° 34' N. 82° 50' W., in 25 fathoms. (Type, No. 44304. Coll. Kendall.)

177. LETHARCHUS, Goode & Bean.

Letharchus, Goode & Bean, Proc. U. S. Nat. Mus., 1882, 437, (velifer).

Anal fin wanting; no pectoral fins ; dorsal fin well developed, beginning

on the head; gill openings subinferior, converging; anterior nostrils tubu-

lar; tongue slender. One species known. (Arjdojuai, to forget; apxog,

anus, for anal fin.)

614. LETHARCHUS YELIFER, Goode & Bean.

Teeth uniserial on jaws and vomer, small and directed inward and back-

ward ; snout long and pointed, projecting f its length beyond the lower

jaw; gill openings subinferior, almost horizontal, equal to lower jaw,

three times the breadth of the isthmus ; nostrils not prominent, without

tube; anterior under the tip of snout; lateral line distinct, extending

forward in a curve, ending in a pore on the top of the head, just in front

of the beginning of the dorsal fin ; head 6^ in trunk ; tail pointed, 2\ in

total length ; cleft of mouth 4 in head ; snout 9 in head and twice the

diameter of the eye. Plum-colored, head lighter, throat pale; dorsal fin

white, edged with a broad band of black. Coast of Florida, in rather

deep water. Known only from the Snapper Banks off Pensacola and

Tampa, {velum, sail
; fero, I bear.)

Letkarckus velifer, Goode & Bean, Proc. U. S. Nat. Mus., 1882, 437, West Florida. (Type, No.

31458. Coll. Kaiser & Martin.) Jordan & Gilbert, Synopsis, 89G, 18S3 ; Jordan, Proc. U.

S. Nat. Mus., 1884, 33 ; Jordan & Davis, I. c, 61G.

178. MYRICHTHYS, Girard.

donophif, Kaii', Apodes, 15, 1850, (in part; not type, as restricted by Bi.f.k.ker, which is P.

canerivortu).

MyrichthyB, Gihabd, Proc. Ac. Nat. Bci, Phila., 1859, 58, (tigrmua).

Ophimnu, SWAINSON, BlIEKXR, etc., (not of Laci'im" he, nor of Risso, nor Eaup, who restrict

the Dame to 0. serpent).

Teeth mostly blunt and molar; pectoral fins small; dorsal beginning on

the head before gill opening; otherwise essentially as in Ophichthus.

species numerous, found in most tropical seas. Coloration variegated.

(jubpogj Mynis: '>"/<, fish.)

a. s
1
n >

t

h on body large, blackish, without palo centers
; all of them circular or Dearly bo ; the

ground color paler. hobi m -

Spots on body large, black, must of them with a distinct pale center, the ground color

paler. 1 \ 1 1 . 816

aoa. Spots on body large, round, nearly whitish in color, the ground color dark.

Al'IMIV VMS, 817
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615. MTRICHTHYS TIGRINUS, Girard.

Head 3£ in trunk, 11 in total length; eye 2\ in snout, situated a little

back of middle of gape, which is 3 in head
;
pectoral measured from top

of base, about equal to eye. Coloration brown, with large dark spots,

which have not paler centers. Spots on sides of body all circular or

nearly so ; those on anterior part of head small and numerous ; lighter

below ; belly almost plain ; 4 longitudinal rows of round black blotches

on each side of body, the two middle series often forming one irregular

row, the central row very close to the median and consisting of small

spots not much larger than the eye, spots in the uppermost row often run-

ning up on the dorsal fin, each dorsal row running forward, terminating

in the snout; 8 or 9 spots in each dorsal row from the tip of snout to ver-

rtical from gill opening; a row of 5 or 6 spots from gill opening to above

eye; two other rows running diagonally downwards and backwards

from eye; 7 or 8 spots on each side of snout; jaw with about a dozen

spots on each side ; dorsal with dark margin; anal plain. Pacific Coast

of Mexico, rather common about Mazatlan, occasionally ranging north-

ward, (Adair Bay, Oregon, Girard. (tigrinus, like a tiger, in color.)

Myrichthys tigrinus, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 58, Adair Bay, Oregon ; Jordan

& Davis, /. c, G18 ; Jordan & Gilbert, Synopsis, 3G0, 1883.

Ophisurus xysturus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 34G, Mazatlan. (Type, Nos.

28142, 28247, and 29G42. Coll. Gilbert.)

Pisodo)itop>his xysturus, Jordan, Bull. U. S. Fish Comm., n, 1882, 106.

616. MYRICHTHYS OCULATUS (Kaup).

Eye 2 in snout; snout 6 in head, and 4 in distance from tip of snout to

beginning of dorsal fin ; cleft of mouth 3| in head ; head 4 in the trunk,

and a little more than 8 in the tail. Spots on body large, dark, most of

them with a distinct pale center. Body dark gray above, white below;

on each side two series of large roundish dark spots, with pale centers,

one row lying along the dorsal fin, the other a little below the lateral

line ; about 35 spots in each row ; a large spot in front of dorsal fin ; snout

with about 5 spots on each side; lower jaw with small dusky spots; dor-

sal fin with a dusky edge and with faint dusky blotches; anal plairi.

Tropical Atlantic, Cuba to Surinam and Cape Verde Islands, (oculatus,

having eye-like markings.)

Pisoodonophis oculatus, Kaup, Apodcs, 22, 1S56, Curacoa.

Ophisurus latimaculatus, Poey, Rcpertorio, n, 252, pi. 3, fig. 1, 18G7, Cuba.

Ophichthys partialis, GxJnthee, Cut., vm,82, 1870; (not Ophisurus partialis, Valenciennes).

Myrichthys oculatus, Jordan & Davis, /. c, 618.

617. MYRICHTHYS ACUMINATUS (Gronow).

Spots on body large, nearly round, and whitish in color; ground color

dark browu, pale below ; two series of round, whitish blotches on each

side of body, about 40 spots in each series ; spots somewhat larger and

more distinct anteriorly, where their diameter is nearly equal to length

of snout; head with irregular, round, whitish spots on each side; dorsal

brownish, margined with dusky ; other fins pale. Snout 5j in head and
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twice the diameter of the eye ; cleft of mouth 3 in head; head 4 in trunk;

head and trunk If in tail; dorsal beginning at a point slightly nearer the

base of pectorals than eye; pectorals very small, their bases as broad as

gill opening. Body extremely elongate, the diameter about \ length of

head. West Indies, occasionally northward to Florida Keys, (acumina-

tus, sharp.)

Mursena acuminata* Gronow, Fishes Brit. Mus., 21, 1854, Insula Div. Eustachii.

Puodonopht8 guUuiatut, Kaup, Apodes, 21, fig. 10, 185G, Martinique.

Ophisurus longtis, Poey, Repertorio, n, 254, 18G7, Cuba.

Ophicltthys j)isavarin$, Poet, Anal. Soc. Esp. Hist. Nat., 196, 1875, Cuba.

Ophichtkys acuminates, Gunther, Cat., vni, 83, 1870.

Pisoihmoiihis longw, Jordan & Gilbert, Synopsis, 899, 1883.

Ophisurus acuminata*, Jordan*, Cat. Fish N. A., 53, 1885.

Myrkhthijs acuminutus, Jordan & Davis, I. c, 619.

179. PISOODONOPHIS,tKaup.

Pisoodonophis, Kaup, Apodal Fishes, 17, 1856, (boro) ; Pisodontophis, amended spelling.

Small eels, mostly of the Old World, having the blunt teeth of Myrichthys

and the backward dorsal of Oplnchihus. Species slender, plainly colored.

(wicrov, pea; udoig, tooth; bipig, snake.)

618. PISOODONOPHIS CRUENTIFER, Goode & Bean.

Head 4 times in trunk ; length of body about two-thirds that of tail.

Cleft of* the mouth rather wide, one-third head. Snout conical,

depressed. Head snake-like, with powerful muscular enlargements of

the cheeks and a constriction behind the head somewhat like that of

Derichthy8. Eye moderate, half snout, one-tenth head. Teeth granular,

in conspicuous bands, a small oblong patch on premaxillaries and a long

band on vomer. Pectoral fin broad, spatulate, about two-sevenths head.

Dorsal beginning far behind tip of pectoral, its distance from tip of

snout one-seventh of total length. Dorsal and anal fins of moderate

height. Color uniform brownish yellow. Length 16 inches. Two speci-

mens (28938), station 1035 of the U. S. Fish Commission steamer Fish

Haul-, in N. lat. 39° 57' W., long. 69° 28/
, in 120 fathoms. Four others at

nearly same region in 215 fathoms.

- The peculiar and savage physiognomy of this fish suggests at once tho
idea that it is a parasitic boring form, and in confirmation of this we
have specimens taken by the fishermen on Jeffrey's Bank, and also
another from New Bedford, taken by Mr. J. H. Thompson from the body
of a fish. We have occasional ly taken the dried and shriveled remains of
a fish apparently closely related to this from salted halibut and codfish."
I

1 roode a Bean.
I

have referred the nominal species, Umgtu, guttulafau, ami puavaritu to the synonymy of
acuminalus, thinking that the alleged differences arc matters of Individual variation. Longut is

rid to have, in the center of each pale spot, a yellow speck, surrounded bj a 'lark circle. The
ethers are said t<> lack this central spot, bui it may i»- that it fades In alcohol. -aid to

have tic edge ol the dorsal darker than the fin, fn gvttulatui ami piiavaruu it is said to be paler,

|l)r. Qllnther, (vm, 78), mentions a half-grown eel from Grenada in the Weal Indies, which
M was nnable t" separate from Piaoodonophit boro (Hamilton), of the East Indies and Ohini 1

1

bio, however, thai thisHperi n really came from China. In P. boro the head il LtiflMl
to tho vory long trunk ; the fine are \ I i y low and tho color is plain brown.
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This species is very different from Pisoodonophis boro, and may prove the

type of a distinct genus, (cruentifer, bearing blood, bloody.)

Pisodonophis cruentifer, Goode & Bean, Oceanic Ichthyology, 147, fig. 1G6, 1895, Gulf Stream.

180. CALLECHELYS, Kaup.

CaUechelys, Kaup, Apodes, 28, 185(5, (guichenoii).

This genus contains one American and three East Indian species,

agreeing in the elongate, compressed body, absence of pectoral fins, and

anterior insertion of the dorsal. In other respects CaUechelys is close to

Ophichthus. (na/iog, beautiful ; lyx&vc
f
eel.)

619. CALLECHELYS MCRjENA, Jordan & Evermann.

Depth of body at gill openings a little more than length of upper jaw,

which is 3 in head ; head 8 in trunk, about 14 in total length ; eye small,

2 in snout, placed over the middle of upper jaw ; tip of lower jaw extend-

ing a little before the front of eye
;

gill openings small, inferior, sub-

longitudinal, the distance between them about half the height of one of

them ; dorsal fin beginning on the head, at a distance behind the angle of

the mouth a little more than half the length of upper jaw. Dark olive,

closely mottled and spotted with confluent blotches of darker olive and

blackish, the spots more distinct anteriorly, posteriorly confluent, so that

the tail is nearly plain dusky ; belly scarcely paler, dorsal and anal chiefly

blackish with pale margins. Snapper Banks off Pensacola ; one specimen

known. (Murcena, from the general resemblance of the species to a young

Moray.)

CaUechelys mwsena, Jordan & Evermann, Proc. TJ. S. Nat. Mus., 1886, 466, Snapper Banks;

Jordan & Davis, I. c, 620. (Type, No. 37996. Coll. Stearns.)

181. BASCANICHTHYS, Jordan & Davis.

Bascanichthys, Jordan & Davis, Apodal Fishes, 621, 1S92, (bascanium).

This genus is very close to CaUechelys, from which it differs in the pres-

ence ofpectorals, the long subterete body, lowerfins and plainercoloration.

Three species are known. (Bascanion, the black snake ; t£0uc, fish.)

a. Pectoral fin a slender rudiment not longer than eye ; head about 8 in trunk.

b. Snout 6 to 7 in head ; no distinct spots on body. scutioaris, 620.

bb. Snout 5% in head ; a, series of largo spots between dorsal and lateral line.

peninsula, 611.

aa. Pectoral fin nearly as long as snout ; head about 10 in trunk. rascanium, 622.

620. BASCANICHTHTS SCCTICARIS (Goode & Bean).

Pectoral fin a slender rudiment about as long as eyo ; head moderate;

body terete, the trunk a little longer than the tail ; teeth short, bluntish,

recurved, uniserial in each jaw, biserial on vomer; head 8£ to 9-j in head

and trunk, 8 in tail ; snout 6 to 7 in head : eye 2 in snout, a little behind

the middle of cleft, which is contained in the head 3jf times : lower jaw
extending forward to middle of snout ; distance from tip of snout to

beginning of dorsal a little over 2 in head
;
gill openings vertical, their

length about equal to breadth of isthmus; lateral line ourved over the
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opercular region, the pores distant and well separated. Color brown
above, lighter below, front of head more or less mottled ; dorsal and anal

fins pale, without dark margins. West coast of Florida ; not rare.

(scutica, a whip.)

Sphagebrajichns sciUicaris, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 343, Cedar Key. (Type,

No. 23636. Coll. Dr. J. H. Velie.)

Sphagcbranchus teres, Goode & Bean, Proc. U. S. Nat. Mue., 1882, 436, West Florida. (Type,

No. 31457. Coll. Kaiser & Martin.)

Coecula sciitiearis, Jordan & Gilbert, Synopsis, 358, 1883.

Ccecnla teres, Jordan & Gilbert, Synopsis, 897, 1883.

Bascamchtiiys acuticaris, Jordan & Davis, I. c, 621.

621. BASCANICHTHTS PEMXSUL.E (Gilbert).

Head small, 3f in trunk (without head) ; eye 12 in head; snout 5§ in

head, projecting beyond lower jaw for a distance equaling diameter of

eye. Cleft of mouth extending beyond eye, its length (from tip of snout)

3i in head. Anterior nostril in a long tube (near tip of snout), the pos-

terior on inner side of upper lip opposite front of eye. Teeth in double

series on all the dentary bones ; those on maxillary, shaft of vomer, and

sides of mandible small, bluntly conic ; those on head of vomer and front

of mandible much broader though little longer, and also very blunt. Eye
very small, slightly less than half snout. Gill openings short, vertical,

the length of the slit but one-half of the broad isthmus. Vent much in

advance of middle of length, the trunk contained l-^ times in the tail.

Dorsal fin beginning well forward on top of head, its origin equidistant

between gill slit and front of eye. Tip of tail sharp, free from fins for a

distance equaling length of snout. Pectoral developed as a short, deep,

membranous flap as wide as gill slit ; its length less than half its width.

Delicate rays are visible with the aid of a lens. Color light yellowish, a

series oflarge, round, brownish black spots nearly as wide as interspaces

between lateral line and base of dorsal; a second series of similar but

much fainter spots alternating with the first below the lateral line; top

and sides of head with similar smaller spots, those on snout the smallest.

Lower jaw with dusky mottlings; anal translucent, unmarked. Dorsal

with a dusky streak. One specimen 10$ inches long, from La Paz Pay,

Gulf of California. (Peninsula 1

, of the Peninsula.)

ChBechelyepmbuulK, Gilbert, Proc. U. S. Nat. Mus.. L891, 548, La Paz Bay. (Coll. Gilbert.)

«•_»•->. BASCANICHTHTS BA8CANHJM Jordan).

hark brown, nearly uniform; fins a little paler. Body extremely

slender, subterete, its greatest depth little more than two-fifths length

of head; head short; snout 7 in head; mouth very small, the lower jaw

thin, included, not extending to the anterior nostril, which L8 in a short

tube ; teeth short, snbeonio, bluntish, a little unequal, their points directed

backwards) lower teeth nearly aniserial ; upper teeth unisonal laterally,

partly biserial anteriorly j
vomerine teeth forming a rhombic patch. I

moderate, its length more than half that of snout, its center nearly over

middle of upper jaw
;
cleft of mouth :;,' in length of head. (Jill opening

vertical, about as wide as ist hmui : its upper edge on level «>f nppei base
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of pectoral
;
pectoral developed, small, a little broader than long, nearly

as long as snout ;
dorsal fin very low, beginning at a point midway

between front of eye and gill opening: anal similar to dorsal. Head \\\

in distance from tip of snout to vent ; head and trunk a little longer than

tail; head If j
trunk \\\. Length of type, 31 inches; Egmont Key,

Florida ; distinguished from B. scuticaris by the very short head. One
specimen known. (Bascanion, the black snake, which the body much
resembles, from fiuonavoc;, malignant.)

Ccecula bascanium, Jordan, Proc. Ac. Nat. Sci. Phila., 1884, 43, Egmont Key, Florida.

BaxeamcMhys bcwcaniwn, Jordan & Davis, /. <•., G21.

182. QUASSIREMUS, Jordan & Davis.

Quassiremus, Jordan & Davis, Apodal Fishes, 622, 1892, (eriouthas).

This genus contains two species from the Eastern Pacific, differing from

Ophichfhu8 only in the rudimentary pectoral fins, (quassus, obliterated
;

rem us, oar.)

a. Body with rather '• J rge, yellow 6pots, each with a black ring, besides black spots of various

sizes
;
pectoral not half as lung as eye, nothochir, 623.

au. Body everywhere freckled with small black spots
;
pectorals about as long as eye.

evionthas, 624.

62.3. QUASSIREMUS NOTHOCHIR (Gilbert).

Body marked with rather large yellow spots, each with a black ring,

and with black spots and blotches of various sizes. Teeth all uniserial;

pectorals represented by a small triangular flap, less than i the diameter

of eye and $ the gill slit ; head 4^ in trunk; head and trunk longer than

tail by a distance equal to the length of the snout ; cleft of mouth 2\ in

head ; snout 4 in head ; eye \ of snout, its anterior margin over middle of

cleft of mouth
;
gill slit vertical, lateral 6+ in head. Middle of back with

a series of 12 elliptical yellow spots, their length one-half diameter of

eye, each spot surrounded by a black ring, coalescent below with a large

elliptical black blotch on middle of sides ; head closely covered with

spots about the size of the eye, around which are reticulations of light

yellow. (Gilbert.) San Josef Island, Gulf of California, (vodoc, spurious;

\eip, hand.)

Ophichthys nothochir, Gilbert, Proc. U. S. Nat. Mus., 1890, 58, San Josef Island, Gulf of Cali-

fornia. (Coll. Albatross.)

Quassiremus nothochir, Jordan A Davis, 1. <•., 623.

824. QUASSIREMUS EYIOXTHAS (Jordan & Bollman).

. Pectorals very small, about as long as eye; teeth in jaws uniserial,

anterior vomerine teeth biserial ; head 4f in trunk; snout 4i in head; eye 2$

in snout, much nearer angle of mouth than tip of snout; cleft of mouth
2£ in head. Color light olive, the entire body covered with numerous
small round or oval black spots separated at intervals by a yellowish

ground color ; in about fifteen places these spots are larger and darker

and tend to form cross bauds. Hood Island. Galapagos; one specimen

known, (ev, well; iovdoc, freckled; the word from IovOoq, an eruption

preceding the growth of the beard.
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OphicMhus evionihas, Juri>an cv. Bollman, Proc. U. S. Nat. Mus., 1880, 154, Hood Island, Gala-

pagos Archipelago. (Type, No. 41476. Coll. Albatross.)

Quassiremus evionihas, Jordan & Davis, I. c, 623.

183. OPHICHTHUS, Thunberg & Abl.

OphicMhus, Thuxberg & Ahl, De Muraena et Ophichtbo, 1789, (aphis).

Oongrus, Rafinesque, Caratteri, etc., 62, 1810, (macnlatus).

Ophisurus, Swaixsox, Nat. Hist. Classn. Aniin., 11, 334, 1839, (pictiis = viacuhitus). (Not of

Lacepede ; the type of Lacepede, as restricted by Risso, being serpens.
)

Centniropkis, Kaup, Apodes, 2, 1856, (spadiceus).

Puccilocephalus, Kaup, I. c, 5, (bonajjartei).

Microdonophis, Kaup, I. c, 6, (allipinnis).

Ckccilophis, Kaup, I. c, 6, (compar).

Herpetoichtltys, Kaup, I.e., 7, (omatissimus).

Elapsopsis, Kaup, 1. c., 9, (versicolor).

Mura uopsis, Kaup, I.e., 11, (ocellalns). (The name wrongly accredited to Le Sueur.)

Scytalopkis, Kaup, I. c, 13, (magniocidis).

Lcptorlanophis, Kaup, I. c, 14, (gomesii).

Cryptopterus, Kaup, Aale Hamburg, 1859, (puncticeps).

VramcMhys, Poey, Repertorio, 11, 256, 1867, (havemnenris).

OxyodontichihyB, Poey, Anales Soc. Nat. Hist. Esp., 254, 18S0, (macrnrns).

Ophichthys, Bleeker, Guxtiier, and of recent authors generally.

This genus contains all the Ophisuroid eels which have sharp teeth, no
marked canines, well-developed pectoral fins, and the dorsal inserted

behind the head. The species are very numerous in the tropical seas, and
many attempts have been made to split the group into smaller genera.

Notwithstanding the great differences when extremes are compared, these

small genera can not be well defined, (ootr, snake; foflvc, fish; hence more
correctly written Ojihichthys.)

a. Teeth of upper jaw in 2 or 3 series.

b. Teeth of lower jaw uniserial or nearly so ; vomerine teeth in 1 series or slightly biserial

in front.

Cryptopterus, (icpvirros, concealed ; mepov, fin)

:

c. Coloration uniform or nearly 60 ; teeth of lower jaw not quite uniserial ; tail half

longer than rest of body. PUNCTICEPS, 625.

Ophichthus :

cc. Coloration not uniform; anterior teeth slightly enlarged; eye rather large,

nearly median.

d. Sides of body with large, round, black spots; head with smaller ones; dorsal

inserted opposite tip of pectorals. hayannknsis, 626.

id. Sides of body with large, round, whitish spots ; dorsal inserted behind tip of

pectorals. ritropinnis, 627.

hb. Teeth of lowerjaw in 2 to 1 .-cries.

Hub bhopsis, (Miir.t ,111 ; «"»i//i?, appearance)

:

e. Vomerine teeth In one row; anterior teeth of jaws or vomer sometimes enlarged;

teeth in both jaws biserial, those of the inner series sometimes small and turned

inward.

/. spots on sides of body large and whitish, oever black.

;/. Dorsal beginning an eye's diameter behind tip of pectoral, oumn 1

;/:/. Dorsal beginning over or just before tip of pectoral. 001 CJLAT

/. Spots on sides of body targe and black ;
tail half longer than rest of body.

rwsj ki \i.is, 680.

S' fl LLOPHIS, ((TKUTtiArj, viper; w/u?, snake)

Vomerine teeth biserial throughout; teeth In both jaws biserial, snbequal; no

canines. I lolor plain bi ow aish,
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h. Eye large, more than Lalf length of snout.

1. Head rather short, 2% to 3 in trunk.

j. Pectoral about as long as cleft of mouth, which is 2% in head.

GOMESIt, 631.

jj. Pectorals longer than cleft of mouth, which is 2% in head.

ZOPUOCHIR, 632.

ii. Head long, \% to 2% in trunk
;
pectoral a little longer than gape.

HAGNIOCULIS, 033.

hh. Eye small, 2% ill snout: gill openings narrow; anterior nostril with along

tube
;
pectoral longer than gape. parilis, 634.

Subgenus CRYPTOPTERUS, Kaup.

625. OPHICHTHUS PUNCTICEPS (Kaup).

Teeth of upper jaw in 2 or 3 series. Mandibular teeth not quite uni-

serial, some in front forming a second series; dorsal and anal fins disap-

pearing for some distance before their termination near end of tail; pec-

toral fin well developed ; dorsal fin commencing at a short distance behind

end of pectoral ; tail f of total length ; eye of moderate size ; cleft of

mouth of moderate width. Coloration uniform. (Kaup per Gunther.)

Caribbean Sea, at Puerto Cabello. (puncius, speckled; -ceps, head.)

Oryptopteruspuncticeps, Kavp, Aale Haiub. 31us., n, pi. 1, fig. 2, 1859, Puerto Cabello.

Ophiddhys puncticevs, Gvnther, Cat., VIII, GO, 1870; Jordan & Davis, I c, G29.

Subgenus OPHICHTHUS.

626. OPHICHTHUS HAVANNENSIS (Bloch & Schneider).

Teeth of upper jaw in 2 or 3 series : lower teeth uniserial; vomerine

teeth nearly or quite uniserial. Sides of body with one or more series of

large, round, black spots ; brown ; head with numerous small dark spots

and longitudinal folds ; a series of large, round, dark spots along the side,

the interspaces as wide as the spots ; another series of alternate smaller

spots along the back, and another along the sides of abdomen ; fins yel-

lowish, dorsal with a series of brown spots along the edge; eye large,

looking upwards, If in snout; teeth moderate, those in front of upper jaw
somewhat canine-like

;
pectoral fin well developed, its extremity nearly

opposite to the origin of the dorsal fin ; tail longer than rest of body.

West Indies, apparently not common, and not lately taken outside of

Cuba. It is possible that this species is the true Ophichthus ojriiis, but this

identification is not certain. (havannensis
}
living at Havana.)

f Serpens marinus maculosus, Willughbt, Hist. Pise, tab. G 9, 1686, no locality.

tMuranaophiSjliltUfi \ s, \, 244, 1758, (after Wii.ixghisy); (may lie identical with Ophichlhusregius,

a St. Helena species, likewise spotted with black).

Iimominado, Parra, Dif. Piezas Hist. Nat., pi. 37, fig. 2, 1787, Havana.
Murtena havannensis, Bloch a 8< hneider, Sy^t. Ich., 491, 1801, tat'ter 1'arra).

f Ophieurus gviialus, Cutibr, Regne Animal, 232, 1817, Surinam ; (after Bloch, pi. 154).

f Mursena maculosa, Cuvif.r, J. '..Surinam
; (after Ophiaurus ophit, Lacepede, which is based on

Bloch, pi. 154).

Heipetoichthys sulcatus, Kavi, Apodes, 8, fig. 5, (not 6), 1856, locality unknown.
Vronichthys brachycephahu, Poet, Repertorio, n. -'<!, 186J, Cuba.

Uranickthys havannensis, Poet, Repertorio, n, -'<!, 1866.

Ophichthys havannensis, GCnther, Cat., vm, 67, 1870.
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627. OPHICHTHUS RETROPIXMS (Eigenmann).

Sides of body with round whitish spots between darker areas ; color

light olivaceous, with about 20 oblong dark blotches along the median line

of body and tail, the interspaces between these each a round pale spot

about as large as eye. Dorsal inserted 1^ length of pectorals behind the

tips of pectorals
;
pectorals 2\ in distance from snout to their base; eye \\

in snout, equal to interorbital space ; cleft of mouth 3 in head; head 9 in

length; gill opening 5 in head; maxillary biserial; mandibular teeth uni-

serial ; vomer with about 15 teeth. Snapper Banks off Pensacola. Close

to 0. ocellatus, but the dentition different, (retj-ojrinnis , having backward

fins.)

Ophiclithys retropinnis, Eigenmann, Proc. U. S. Nat. Mus., 1887, 116, Snapper Banks off Pen-

sacola. (Type, No. 38054. Coll. Stearns.)

Ophichthus retropinnis, Jordan & Davis, 1. c, 630.

Subgenus MUR^NOPSIS, Kaup.

628. OPHICHTHUS GUTTIFER (Bean & Dresel).

Teeth in both jaws biserial ; the teeth of the inner series sometimes

small and turned inward. Vomerine teeth in one row ; anterior teeth of

jaws or vomer sometimes a little enlarged. Dorsal beginning behind the

tip of the pectoral, at a distance equal to diameter of eye. Head 2f in

trunk, 4f in tail
;
pectoral fin shorter than in ocellatus, 3£ in head ; eye 1£

in snout ; cleft of mouth 2^ in head. Color very much as in ocellatus, but

paler; rather light brown above, pale below, with about 20 round pale

spots along the lateral line ; lower jaw and throat rather pale, dusted with

brown dots
;
pectoral pale, with a dusky border ; a line of small white

spots across the occiput, and a shorter but similar row on each side of

head. Snapper Banks off Pensacola, Florida ; close to 0. ocellatus, the

dentition the same, the dorsal farther back, (gutta, spot
;
fero, I bear.)

Ophichtltys (jutlifer, Bean & Dresel, Proc. Biol. Soc. Wash., 1882, 100, Snapper Banks ; Jordan,

Cat. Fish. N. A., 53, 1885. (Type, No. 32647. Coll. Stearns.)

Ophickthus guttifer, Jordan & Davis, I. c, 630.

629. OPHICHTHIS OCELLATl'S (Le Sueur),

Teeth in both jaws biserial, those in front a little enlarged; vomerine

teeth in one row. Dorsal fin beginning over or just before tip of pectoral.

Color rather dark brown above, lighter below, with about 20 round whit-

ish spots along the side, averaging more than half diameter of eye; dorsal

tin commencing over or a little before tip of pectoral, light-colored, with
a narrow dark margin; anal light yellow; a row of small white spots

across the top of head, sometimes coalescent into a band, and one or

more similar but shorter rows on each side of head; pectoral decidedly

dusky
;
jaws, throat, and chin dusted with brown dots. Vomer with

•'''•"'lit ir> teeth, the anterior inclined to form a double series; tail A a

head's length longer than head and trunk; head 2$ in trunk; eye If in

snout : Miout :>. in head j olefl of month 2\ in brad ; pectoral 2j in head.

Wes1 Indian Fauna, south to Brazil, north to Pensaoola; rather common.
i "" llatue, with eye-like spots.)
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Mur.i nophis ocellatus, Le Sueur, Journ. Ac. Nat. Sci. Phila., v, 1825, 108, pi. 4, fig. 3, South
America.

Ophisurtu remiger, Valenciennes, in D'Orbigny Toy. Amer. Merid., Poiss., pi. 12, fig. 2, 1839.

Ophichthys ocellatu8, GDnther, Cat., vm, 68, 1870; Jordan & Gilbert, Synopsis, 359, 1883.

Herpetoichthys ocellatus, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 155.

Ophichthus ocellatus, Jordan & Davis, I. c, G30.

630. OPHICHTHUS TRISERIALIS (Kaup).

Teeth in both jaws uniserial, the anterior more or less enlarged ; vomer-

ine teeth in one row. Body terete, the tail l-£ times the length of head

and trunk; head flattish ; mouth broad, its width as great as distance

between the nostrils or as interorbital space; gill openings vertical, well

separated ; dorsal fin beginning a little before tip of pectoral ; head 2f in

trunk, 5| in tail
;
pectoral fin 2f to 3£ in head, about equal to lower jaw

;

cleft of mouth 2jj in head
;
gill openings less than one-half the pectorals,

less than eye, 1| in isthmus ; eye H in snout, 2f in cleft of mouth ; teeth

rather strong, one or two in front of upper jaw almost canine-like; vom-
erine teeth small. Color light brown : a row of rather large round black

blotches above the lateral line ; a series of smaller spots on each side of

dorsal, alternating with tbe large blotches ; a row of submarginal spots

along the dorsal fin ; anal fin plain; top and sides of head with smaller

spots; in adults a faint, dusky shade across the pectoral; lower parts

pale ; longitudinal wrinkles on throat conspicuous. Pacific Coast of

Tropical America, rather common, from Lower California to the Galapa-

gos, (triserialis, three-rowed.)

Mursenopsis triserialis, Kaup, Apodes, 12, 1856, Pacific.

Herpetoichthys callisoma, Abbott, Proc. Ac. Nat. Sci. Phila., 1800, 475, locality unknown.
Ophisurus californiensis, Garrett, Proc. Ac. Nat. Sci. Cal., 18G3, 66, Coast of Lower California.

Ophichthus rugifer, Jordan &Bollman, Proc. U. S. Nat. Mus., 1889, 155, Charles Island, Gala-

pagos ;
young "with louger pectorals. (Type, No. 41428. Coll. Albatross.)

Ophichthys triserialis, GfJNTHER, Cat, VIII, 58, 1870; Streets, Bull. U. S. Nat. Mus., vn, 55, 1877;

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 457 ; Jordan & Gilbert, Synopsis, 359, 1883.

Ophichthus triserialis, Jordan & Davis, I. c, G31.

Subgenus SCYTALOPHIS, Kaup.

631. OPHICHTHUS GOMESII (Castelnau).

(Sea Serpent.)

Vomerine teeth biserial throughout ; teeth in both jaws biserial, sub-

equal, no canines; pectoral 2^ to 2% in head, about as long as cleft of

mouth, which is 2f in head. Body terete; the head rather short, about

2| (2i to 3) in trunk ; the head and trunk l*j (\\ "chrysops" to 1-,'f
" »ia-

crurus") in the tail; snout rather short, pointed; interorbital space broad,

equal to eye, which is about \\ in snout; nasal tubes short; dorsal inserted

behind middle of pectoral; diameter of gill opening equal to eye, H in the

isthmus, 3 in the pectoral. Olive brown above, the coloration caused by

innumerable brown points on a yellowish ground; light yellow below;

pectoral dusky, dark along the upper edge ; lower jaw with dusky mark-

ings; dorsal and anal fin translucent, with dark margins; pores on jaws
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and head conspicuous. South Carolina to Rio Janeiro, generally common,
especially about the Florida Keys and Cuba. The variations in the

length of the trunk and tail have given rise to various nominal species.

One of these (macrurus, Poey) with the head and trunk If to 2£ in the tail

instead of 11 to ±i as usual in gomesii may be a tangible variety, or possi-

bly a species. (Named for Dr. Ildefonso Gomes, who cured Castelnau of a
dangerous malady in Rio Janeiro.*)

Ophisurus gomesii, Castelnau, Anim. Amer. Slid., 84, pi. 44, fig. 2, 1855, Rio Janeiro.

Ophisurus chrysops, Poey, Memorias, n, 321, 1867, Havana.
Oxydoutichthys brachyurus, Poev, Synopsis. 426, 1868 ; and Poe}r

, Enumeratio, n, 155, 1875, Ha-
vana.

Oxyodonlichlhys macrurus, Poey, Anal. Soc. Hist. Nat. Esp., 254, 1880, Havana.
Oxydonlichthijs limbatus, Poey, Anal. Soc. Hist. Nat. Esp., 254, 1880, Havana, (name a substitute

for brachyurus).

Ophichlhys yomesii, Gunther, Cat., vin, 60, 1870.

Ophichthys chrysops, Jordan & Gilbert, Synopsis, 898, 1883.

Ophichthus gomesi, Jordan & Davis, 7. c, 632.

632. OPHICHTHUS ZOPHOCHIR (Jordan & Gilbert).

Dentition as in 0. gomesii. Pectoral longer, 2 to 2^ in head, longer than
the cleft of the mouth, which is 2| in head. Tail very nearly twice as

long as rest of body; snout rather long; interorbital space narrow, less

than eye ; nasal tubes rather long, flattened, the edge uneven ; dorsal

commencing over or in front of the middle of pectoral ; head 2£ in

trunk ; head and trunk a little more than half the tail
;
pectoral fin 2 A- in

head; eye H in snout, i greater than interorbital width
;
gill opening

less than eye, li in isthmus. Color brown above, light yellow below

;

opercular regions, lower jaw, throat, and pectoral dusky ; dorsal and anal

edged with black. Pacific Coast of Mexico, Guaymas to Acapulco;
rather common. Close to 0. gomesii, but the pectoral longer. (&<pog,

darkness; x£'P> hand (pectoral fin).)

Opkichthys zophochir, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 347, Mazatlan. (Type,

N . 2.S280, 28277, 29220, and 29239. Coll. Gilbert.) Jordan & Gilbert, Proc. (J. S. Nat
M us., 1882, 623.

Ophichthus zophochir, Jordan & Davis, I. c, 633.

633. OPHICHTHIS MAGNIOCULIS (Kaup).

Dentition ®f O. gomesii, but the head rather long, If to 2' in trunk. Tail

long, about 2', times length of rest of body; pectoral 2^ in head ; dorsal

inserted over middle of pectoral
;
gape 2 = in head ; head 1£ in trunk : r\ e

about 2| in snout. Blackish, paler below; dorsal and anal yellowish

brown, dotted and bordered with black. West Indies to Brazil, searco;

our specimen from Aspinwall. (maguus, great ; ooulus, <\

phis magnioculis, K u p, Apodes, 13, f. 7, 1866, St. Croix ; Brazil.

Ophichthyi magnioculis, GfNTHER, <';it., vm, 59, 1870.

Ophichthut magnioculia, .J"iu>an k Davis, I. c, 633.

•Je d6die cette espece a M. le docteur ildefonso Gomes, comme an temoignage de ma recon-
ace pour les soliih desinteressta qu'il m'adonnes ;i Bio de Janeiro en concurrence arec mon

mile docteur Weddell, pendant ladi maladle dont j'j fusatteint (Francis >ir Costel-
nan).

). N. a. 26
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634. OPHICHTHUS PARILIS* (Richardson).

Dentition as in 0. gomesii. Eye small, about 2£ in snout
;
gill open-

ings not very wide, approaching nearer together than usual in this

genus ;
anterior nostril with an elongate tapering tube; head 2 in trunk;

cleft of mouth 2j in head ; eye 2£ in snout
;
pectoral 2£ in head ; dorsal fin

rather low, commencing above posterior third of pectoral; tail twice as

long as rest of body. Coloration uniform. (Gunther.) Cuba to Brazil;

not common, (parilis, like.)

Ophimrus parilis, Richardson, Voyage Erebus & Terror, 105, 1844, West Indies.

OphicTUhys pauciporus, Poey, Repertorio, n, 255, pi. 3, fig. 5, 18G;>, Cuba; Gunther, Cat., vni,

60, 1870.

Ophichihys parilis, Gunther, Cat., vm, 59, 1870.

Ophichthns parilis, Jordan & Davis, /. c, 634.

184. MYSTRIOPHIS, Kaup.

Mystrioplns, Kaup, Apodes, 10, 1856, (rosiellatus).

Crotalopsis, Kaup, Abhandl. Naturwiss. Verein Hamburg, iv, 12, 1860, (punctifer).

Echiopsis, Kaup, Abhandl. Natur. Verein Hamburg, iv, 13, 18C0, (intertinctus).

Macrodonophis, Poey, Repertorio, 11, 251, 1867, (mordax).

This genus contains three or four species of black-spotted eels, dis-

tinguished from Ophichthns by the presence of strong canines in the large

mouth. The vomerine teeth, as in Ophichthns, are small and fixed. The

species differ considerably from each other and all are nearly related to

such species of Ojriiichthus as trlserialis and havanncnsis. The value to be

assigned to Mystrioplns is therefore doubtful. Our species belongs to the

subgenus Echiopsis, (tx tc viper; brjnc, appearance), in which the jaws are

narrowed forwards, not expanded at tip. (fivorpiov, a spoon, from the

form of the snout in 21. rostellatus ; btyic,snake.)

Subgenus ECHIOPSIS, Kaup.

635. MTSTRIOPHIS INTERTINCTUS (Richardson).

Jaws narrow and not expanded at tip. Vomerine teeth small, fixed; in

one to three series. Teeth in jaws biserial ; long canines in front of jaws;

outer teeth of upper jaw unequal, some of them canine; vomerine teeth

in two series, these sometimes partly coalescing (sometimes, var. punc-

tifer, partly divided into three); low~r jaw scarcely included; pectoral

fin about 5 in head ; tail a little longer than rest of body ; dorsal com-

mencing behind tip of pectoral, distance equal to about length of

same ; isthmus equal to $ the gill openings, which are large, close

together, and subinferior, anterior in position ; head 2£ to 2| in

trunk ; eye small, 1£ to 2 in snout
;
gape 2\ in head ; snout 3 in cleft

of mouth, 7 in head. Dark brown above, paler below, side with two
rows of large round or ovate black spots, the upper row close to the

dorsal fin, the lower row below the lateral line; besides these some

smaller spots, also black; head a little darker than the body, the spots

smaller and numerous, some larger ones below eye ; dorsal and anal with

* Possibly two species are included by us under ptmlis. In parilis the insertion of the dorsal

is before the end of the pectoral; in the type of pauciporus the dorsal is said to be inserted

behind tip of pectoral ; no other differences appear.
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dark borders formed by spots
;
pectoral black at tip, the remainder more

or less dusky. West Indian Fauna, north to Pensacola; rather common;
variable.* (inter, between ; tinctus, colored.)

Ophisurvs intertinctus, Richardson, Toy. Erebus & Terror, Fishes, 102, 1844, West Indies.

Ophisurus euffUlaiue, Richardson, Voy. Erebus & Terror, 103, 1844, probably West Indies.

Crotalopsis punctifer, Kaup, Abhandl. Wiss. Yerein Hamb., IV, 2, 12, pi. 1, fig. 3, 1860, Puerto

Cabello.

Conger mordax, Poey, Memoriae, n, 319, 1860, Cuba.

Ophichthtjs schneideri, Steindachner, Ich. Beitr., VIII, 66, 1879,Brazil.

Macrodonophia mordax, Poey, Repertorio, n, 252, 1868.

Ophichthys punctifer, Guntiier, Cat., 56, 1S70.

Ophichthys intertinctus, Gunther, Cat., VIII, 57, 1870 ; Jordan, Proc. Ac. Nat. Sci. Phila., 1884, 43;

Jordan, Cat. Fish. N. A., 53, 1885 ; Jordan & Davis, I. c, 635.

Crotalopsis mordax, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 344.

185. SCYTALICHTHYS, Jordan & Davis.

Scytalichthys, Jordan & Davis, Apodal Fishes, 635, 1892, {miurus).

This genus contains a single species allied to Mystriophis, but dis-

tinguished by the presence of movable canines on the vomer, and by the

very short tail, (aicvrd?^, viper; IxQvGj fish.)

636. SCYTALICHTHYS MIURUS (Jordan & Gilbert).

Vomerine teeth in one series of about 4 slender depressible canines

;

tail very short, much shorter than rest of body. Dorsal fin inserted well

behind tip of pectorals
;
gill opening midway between eye and begin-

ning of dorsal fin
;
pectoral fin very short, as long as snout, 10 in head;

snout short, 4 in cleft of mouth ; head depressed and pointed, the mouth
large; teeth long, those on vomer and side of lower jaw canine-like;

teeth of upper jaw biserial, rather small; lower teeth uniserial; vomer-

ine teeth uniserial ; eye small, placed well forward
;

gill openings

small, transverse, inferior, as in Ccecula imberbis, the slit as long as

snout and wider than isthmus; head 4£ in the very long trunk; tail

1} in rest of body ; cleft of mouth 2£ in head. Coloration light yellow-

ish, a series of roundish dark brown blotches on each^side of body, the

two series alternating; two alternating series of small half blotches on

the back, these coalescing into one on median line before dorsal : head

with small, dark spots; sides of lower jaw spotted; tins pale. Length

1 foot. Cape San Lucas ; two specimens known, (fieiovpog, curtailed,

from the short tail.)

Ophichtiya miuru8, Jordan & Gilbert, Proc. U. S. Nat. Hub., 1882,357, Cape San Lucas.
(Type, No. 2304. Coll. Xantus.)

aphis miurus, Jordan & Davis, /. c, 836.

186. BRACHYSOMOPHIS, Kaup.

Brachytomophis, Kaup, Apodes, 9, 1856, [horridus).

lAchirophicldhys, Blebker, Poissons [n6d. Morenos, Ned. Tijdschr. Dlerk., 11, 42, [tj/put young).

M\ more than one species Is here Included. Schneideri Is said to have the vomerine teeth
biserial, while in " pwn '"'•

>p " {mordax) they are triserial. In the true UUerHnehu the teeth are
1 in front and uniserial behind, while in sugillahu the vomerine teeth are said to be unite*
[n $uglUatua, the pectoral is said to he longer than in intertinchu, as long as eye and snuut.

• Mil specimens bave the teeth biserial or partly trlserial in front. Probably all belong to one
ll two species exisi they maj stand as intertbnctui and pumot\fer,
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This genus differs from Mystriophis chiefly in the presence of a con-

spicuous fringe of papillae on the lips. The vomerine teeth are canine as

in Scytalichihys. Species East Indian, one being recorded from the Gala-

pagos, (ppaxvc, short ; ou/ua, body ;
o<t>tg, snake.)

637. BRA( HYSOMOPHIS CROCODILIXUS (Bennett).

Teeth unequal in size; maxillary teeth in a double row, those of the

inner row stronger and less numerous than the outer ; vomerine and

mandibular teeth uniserial, large canine teeth ; head 3 in trunk ; snout

extremely short and rather flattened, scarcely twice as long as eye,

which is small and situated in the anterior ninth of the length of the

head; vertical fins moderately well developed; distance between the

origin of dorsal fin and gill opening 2£ in head; pectoral small; body

longer than tail. Upper parts brownish, minutely dotted with darker;

a series of black pores along the lateral line, sometimes a whitish line

across the occiput. (Giinther.) East Indies, a specimen recorded by
Giinther from the Galapagos, (crocodilimis, like a crocodile.)

Ophimrus crocodttinus, Bennett, Proc. Zool. Soc. Lond., 18.33, 32, Mauritius.

Brachysomophia horridus, Kauf, Apodes, 9, fig 6, 185G, Otaheite.

? Achirophichthys typxts, Bleeker, Ned. Tijdschr. Dierk., 42, Celebes.

Ophichthys crocodilimts, GI'nther, Cat., vn, 64, 1870.

Brachysomophis crocodttinus, Jordan & Davis, I. c, G36.

Suborder COLOCEPHALI.

The characters of this group are given on page 346. Three families are

now recognized. (nbAoc, defective; neQuAr/, head.

Family LIU. MUfLENHXE.

(The Morays.)

The Murcenidm represent the most degenerate type of eels so far as the

skeleton is concerned, and they are doubtless the farthest removed from

the more typical fishes from which the eels have descended. The essen-

tial characters of the family are thus stated by Dr. Gill

:

Colocephalous Apodals with conic head, fully developed opercular
apparatus, long and wide ethmoid, posterior maxillines, pauciserial

teeth, roundish, lateral branchial apertures, diversiform vertical fins,

pectoral fins (typically) suppressed, scaleless skin, restricted interbran-
chial slits, and very imperfect branchial skeleton, with the fourth bran-
chial arch modified, strengthened, and supporting pharyngeal jaws.

The Morays may be readily distinguished from the other eels by their

small round gill openings and by the absence of pectorals. The body
and fins are covered by a thick, leathery skin, the occipital region is ele-

vated through the development of the strong muscles which move the

lower jaw, and the jaws are usually narrow and armed with knife-like or

else molar teeth. The Morays inhabit tropical and subtropical waters,

being especially abundant in crevices about coral reefs. Many of the

species reach a large size, and all are voracious and pugnacious. The
coloration is usually strongly marked, the color cells being highly spe-

cialized. We exclude from the Murcenidce the genus Afyroconger, from St.

Helena, which has pectoral fins, and is probably a type of a distinct
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family. The remaining species are referable to ten or twelve genera,

most of which are found, in America. About 120 species are known.
The Murcenidce without fins are the simplest in structure, but their char-

acters are those of degradation, and they are farther from the primitive

stock than such genera as Murcena or Enchelycore.

(Munenidse Engtjschislae, Gvntheb Cat., viii, 93-136; order C'ohcephali, Cope, Trans. Amer. Phil.

Soc, 1870, 456.)

a. Vertical fins well developed, the dorsal beginning before the vent.

b. Posterior nostril an oblong slit ; anterior in a short tube ; teeth all pointed ; dorsal

beginning above the gill opening ; canine teeth strong
; tail moderate.

Enchelycore, 187.

bb. Posterior nostril circular, with or without tube; tail moderate, not twice as long as

trunk ; body not excessively elongate

c. Teeth all, or nearly ail, acute, none of those in the jaws obtuse or molar-like.

d. Anterior nostrils without tube ; vomerine teeth in many series ; lips with a

free fold. Pythonichthys, 188.

dd. Anterior nostrils each with a long tube ; vomerine teeth in one or two series;

lips continuous with skin of head.

e. Posterior nostrils without tube, the margin sometimes slightly raised.

/. Dorsal fin inserted behind the head, over or behind the gill opening.

Rabula, 189.

ff. Dorsal fin inserted on the head, considerably before gill opening.

LYconONTis, 190.

ee. Posterior nostrils as well as anterior each in a conspicuous tube.

Mur.ena, 191.

cc. Teeth mostly obtuse, molar-like ; only anterior nostrils tubular ; cleft of mouth
rather short ; dorsal beginning before the gill opening. Echidna, 192.

Vertical fins rudimentary, confined to the end of the tail (often appreciable only on dissec-

tion, or altogether wanting) ; teeth rather small, pointed, subequal, in several series;

posterior nostril round, with a short tube, or none.

g. Cleft of the mouth short, not half length of head ; snout moderate, about half the gape
;

tail about as long as trunk. Uropterygus, 193,

gg. Cleft of the mouth long, nearly half head ; snout verjr short, less than one-fourth the

gape ; tail very short, about half rest of body. Channomur^kna, 194.

187. ENCHELYCORE, Kaup.

Enchehjcore, Kaup, Apodes, 72, 1856, (euryrhina).

Posterior nostril an oblong slit, otherwise essentially as in Li/corfontis.

One species known. (byxe^v?i ee ^ '> KO
f
JTii &iri I

the application not evident.)

>:{S. ENCHELYCORE NIGRICANS (Bonnatorre).

Snout narrow, rather produced, 2| in gape ; the jaws cannot be shut in

adult examples. Teeth of upper jaw biserial, the inner series of very long

and Blender depressible canines ; longcaninesnot movablcin front of each
jaw

; lateral teeth of lower jaw slender, subeqnal, sharp, and recurved;

vomerine teeth small, nniserial, developed posteriorly: eye moderate. 'J

in snout : gape 2 in head; dorsal beginning above the gill opening : t;iil

slightly longer than rest of body
; head 3 to 3$ in trunk. Uniform blaok

or dark brown, sometimes faintly marbled with darker; angle of mouth
slightly darker; gill opening pale. West, Indies, rather eonimon. (vit/ri-

cinis, black ish.)

- unicolor maxillii elongatus teretiutculie, htferion longiore, <'t<\, QBONOW, Zoftphy., 1, 168,

, South America.
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Mursena nigricans, Bonnaterre, Encycl. lleth. Ichth., 34, 1788, (after Groxow).

Mursena anguina, Gbonow, Catalogue Fishes, 18, 1854, South America.

Encheh/core euryrhina, Kavp, Apodes, 73, 1856, no locality.

Gymnothorax nigrocastaneus, Cope, Trans. Amer. Phil. Soc, 1870, 4S3, St. Martins.

Gymnothorax umbrosus, Poet, Ann. Lye. Nat. Hist. N. Y., 1874, G7, Havana.

Enchelycore nigricans, GI'nther, Cat., vm, 135, 1870 ; Jordan & Davis, 1. c, 588.

188. PYTHONICHTHYS, Poey.

Pythonichthys, Poey, Repertorio, n, 205, 1867, (sanguineus).

This genus is "based on a single West Indian species, which apparently

differs from Lycodontis only in the entire absence of nasal tubes. The
species is deep red in color, and inhabits deeper water than usual among
the Morays. (ttvBuv, a large snake; iyfivcj fish.)

639. PYTHONICHTHYS SANGUINEUS, Poey.

Body terete, slim; the depth contained 40 times in total length ; nos-

trils in a line between eye and tip of snout, about as long as eye; lips

full, each with a fold; dorsal commencing a little before gill opening;

teeth in jaws hiserial; those of upper jaw small and numerous, sharp-

pointed ; outer row of teeth a little larger and less numerous than inner
j

inner row of teeth in lower jaw granular; teeth on vomer pluriserial,

small ; eye very small, 6 in snout, 12 in gape
;
gape 3 in head ; head 2 in

trunk; tail 2f times rest of body. Color uniform blood-red. (Poey.)

Coast of Cuba, in rather deep water; rare, (sanguineus, blood red.)

PyfhonicJifhys sanguineus, Poey, Repertorio, n, 205, pi. 2, fig. 7, 1867, Cuba; Jordan & Davis, I.e.

589.

Mursena sanguinea, Gunther, Cat., vm, 126, 1870.

189. RABULA, Jordan & Davis.

Rabula, Jordan & Davis, Apodal Fishes, Rept. U. S. Fish Connn., vm, 1888, (1892), 589, (aquse-

This genus differs from Lycodontis only in the posterior insertion of
the dorsal fin, which begins over or behind the gill opening. The five

known species have so little in common that the value of the character

which separates them from Lycodontis is rather uncertain. (Kabula, a

wrangler.)

«. Dorsal fin inserted far back, nearer vent than gill opening. Dark brown, with diffuse

yellowish spots and marblings. AQU-E-DirLClS, 640.

aa. Dorsal fin inserted over or slightly behind gill opening.

I,. Teeth in both jaws uniserial ; color yellowish brown, with dark reticulations and

yellow spots. karkokea, 641.

bb. Teeth of upper jaw uniserial ; tail longer than rest of body ; color purplish brown,

Dearly plain.

c Jaws with curved commissure, and hence not capable of beinir completely closed

;

some of the teeth serrate; head small, bluntish ; tail a little longer than rest

of body. paxamensis, 642.

cc. Jaws with straightish commissure, and hence capable of being closed; tail half

longer than rest of body. lohoicauda, 643.

640. RABULA A<}1 E-DULCIS (Cope).

Dorsal fin inserted far back, nearer vent than gill opening. Eye
moderate, over middle of gape ; lower teeth uniserial, with canines in

front ; upper teeth biserial, the outer teeth small ; vomer with strong
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canines in front, the posterior teeth small, uniserial
;
posterior nostril

nearer eye than anterior one. Insertion of dorsal If lengths of the head
before vent, much nearer vent than gill opening. Tail longer than rest

of body by the length of the jaw. Head 3 in trunk
;
gape 2| in head

;

eye 2 in snout. Color much as in Lycodontis mordax, dark brown with
irregular diffuse yellowish spots smaller than eye, which run together

into irregular marblings; gill opening small, slightly dark; fins nearly

plain ; belly without dark cross lines ; teeth entire. Two specimens

known, the one (No. 6673, U. S. N. M.), said to be from San Diego, the

type from Rio Grande in Costa Rica. It is probably not a fresh water
species, (aqiuc-dulcis, of the fresh water.)

Murstna aqux-dtdcu, Cope, U. S. Geol. Surv. Montana, etc., 474, 1871, (1872), Rio Grande, near

San Jose, Costa Rica.

Gymnotkorax aqiise-dulcis, Jordan & Davis, I. c, 598.

641. RABULA MARMOREA (Valenciennes).

Dorsal inserted over or slightly behind gill opening. Teeth in upper

jaw uniserial; (dorsal fin in figure beginning a short distance behind
gill opening). Color yellowish brown with dark reticulations, the longi-

tudinal branching streaks studded with oblong yellow spots ; spots on
belly large, those on throat confluent ; dorsal and anal yellowish brown
with darker clouds; teeth all uniserial. (Valenciennes.) Galapagos
Islands; a doubtful species, perhaps based on Munvna lentiginosa, or

Rabula aqua'-dulcis. (marmoreus, marbled.)

Mursenophis marmoreus, Valenciennes, Voy. Ve*nus, Zoiil., 347, pi. 10, fig. 1, 1855, Galapagos.
Gymnothorax marmoreus, Jordan & Davis, I. c, 598.

642. RABULA PANAMENSIS (Steindacbner).

Teeth of upper jaw biserial; jaws capable of being completely closed

;

some of the teeth serrate; outer teeth of jaws thickish, bent abruptly

backward at tip, the posterior margin below distinctly serrate ; lower jaw
strongly bent upward towards the tip, the largest teeth on the bent

anterior part of the jaws ; teeth of the inner row above long, slender, and
movable, twice as large as the outer teeth ; teeth of inner row of lowerjaw
slender (all lost in specimen examined); vomerine teeth small, uniserial,

blunt (slender and sharp according to Steindachner) ; head small, bluntish,

1\ in body ; tail a little longer than rest of body
;
gape 2^- in head ; eye H

in snout; dorsal beginning over gill opening. Color dark bluish black,

brownish on tail; pores on jaws whitish. Pacific Coast of Central

America ; a small species, not common ; our specimen from Panama.

ia panamemis, Steindachner, Ichth. Beit., v, 19, 1870, Panama.
Sidera panamentis, Jordan A' Gilbert, Proc. 0\ S. Nat. Bias., 1882, 023.

Gymnotkorax panamentU, Jordan a Davis, /. <•., 698.

648. BABULJ LONGIGAUDi (Peters).

It ci fa <>f apperja \\ biserial ; jaws withstraightisb commissure and hence

completely dosing; teeth all entire. Tail about halt longer than rest <>f

body : dorsal beginning a lit t le behind gill opening vomerine teeth slen-

der and rather long; teeth in two series in each jaw; those of the inner

series Largesl and movable; anterior canines enlarged; outer teeth of
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upper jaw bluntisk and turned backward as in JR. panamensis ; snout

short, bluntisk ; eye large : kead 2f in trunk, 8| in total
;
gape skort.

Color purplisk brown, finely mottled witb darker, tke markings faint.

Tropical Atlantic off tke West Indies ; two small specimens recorded.

(long us, long; cauda, tail.)

Mursena longicavda, Peters, Berliner Monatsborichte, 1876, 850, Open Atlantic, with Sphage-

bronchus anguiformis.

Gymnothorax longicauda, Jorpan & Davis, I. c, 599.

190. LYCODONTIS, McClelland.

Lycodontis, McClelland, Calcutta Journ.* Nat. Hist, v, No. xvin, 1844, 173, (Hterata = tile).

Tkserondotis, McClelland, I. c, v, No. xvin, 1844, 174, (reticulata = tessellata).

Sidera, Kaup, Apodes, 70, 185G, (pfeijferi).

Eurymyctera, Kaxjp, I. c, 72, (crudelis),

Polyuranodon, Kaup, I. c, 90, (kuhli= polyuranodon).

Tsetiiophis, Kaup, Aale Hamburg Mus., Nachtrage, 10, 1859, (westphali= fimebris).

Priodonophis, Kaup, Aalenahnliche Fischc Hamburg Museum, 22,1859, (ocellatus).

Neomursena, Girard, U. S, Mex. Bound. Surv., Fishes, 76, 1859, (nigromarginata = ocellatus).

Pseudomnrmia, Johnson, Proc. Zool. Soc. London, 1860, 167, (madeirensis).

Gymnothorax, Gunther, Cat,, Vlll, 100, 1870, (mcleagris, etc.).

Tins genus, as kere understood, comprises tke great bulk of tke Murw-
nidce, including all tke species witkskarpteetk, tkebody normally formed,

tke anterior nostrils only tubular, and tke dorsal fin beginning on tke

kead. Priodonophis witk serrated teetk kas been recognized as a distinct

genus by Bleeker, but tke ckaracter in question disappears by degrees

and seems not to be suitable for generic distinction. Tke Morays of tkis

genus are everywkere abundant in tke tropical seas, wkere some of tkem
reack a great size. Tkey are tke most active and voracious of tke eels,

often skowing muck pugnacity. Most of tkem live in skallow water about

rocks or reefs, (/li/coc, wolf; bfiovc-, tootk.)

Lycodontis :

a. Teeth all entire, with no serrations anywhere, and none of them with basal lobes.

b. Body without black transverse bands, or very large, irregularly placed black spots,

c. Body without small, round, bluish white or yellow spots, tbe spots, if any, blackish

or dull grayish ; dorsal without distinct paler margin, or with merely tbe very

edge whitish.

d. Dorsal with a distinct black margin ; anal with a pale edge ; teeth uniscrial.

e. Color nearly plain brown, finely freckled ; 13 teeth on side of lower jaw;

tail equal to head and trunk. VERRILLI, 644.

ee. Color brownish, finely mottled with darker brown ; 22 teeth on sides of

lower jaw ; tail longer than head and trunk. VTCHNUS, 645,

dd. Dorsal without distinct, darker margin, its border colored nearly or quite liko

rest of fin.

/. Body and tail covered with close-set dark points ; tail longer than rest of

body. virescens, 646.

* There is in America only one complete set of the Calcutta Journal of Natural History, and
that is in the Library of the Academy of Natural Sciences of Philadelphia. In Vol. v of this

Journal is found McClelland's paper upon the Apodal Fishes of Bengal, in which several new
generic and specific names are proposed. We are indebted to Mr. Witmer Stone, of tho Phila-
delphia Academy, for kindly transcribing portions of that paper for us.

According to Mr. Stone the name Lycodontis occurs pn page 173, of Vol. v, and three species

are assigned to it, viz: literata (= tile, p. 112, Vol. vin, of Gttnther's Catalogue), punctata (= tile,

ibid. Gunther), and longicaudata ( sathele, p. 126, Gunther).
The name Thserodontis occurs, with diagnosis, on page 174, one page later than Lycodontis, and

but one species, reticulata (= tessellata, p. 106, Gunther). Of these two names, Lycodontis must
take precedence of Thserodontis.
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ff. Body and tail not covered with close-set dark points.

g. Color olivaceous or brownish, with conspicuous markings, marblings

or spots darker than the ground color ; belly without distinct

transverse lines, marked like the back and sides ; tail slightly

longer than rest of body.

h. Dark markings forming narrow reticulations, never rounded spots

;

these reticulations dark lilac in color, covering back and

sides, some of them enclosing irregular polygons.

POLYGOxirs, 647.

hh. Dark markings in the form of rounded spots, more or less confluent,

sometimes obscuring the pale ground color. moringa, 648.

gg. Color dark brown, dark green, or blackish, either plain or with

faint markings.

i. Belly with black, wavy, transverse lines ; no dark lines along dorsal

fin. mordax, 649.

u. Belly without black transverse lines ; dorsal and anal with dark

longitudinal streaks ; body nearly plain dark olive brown.

funebris, 650.

ggg. Color brownish black with irregular pale grayish spots of various

sizes; margin of anal not pale ; cleft of mouth less than half bead.

sanct.*:-helen.e, 651.

cc. Body with distinct small spots, blue, white, or yellow.

j. Dorsal and anal without distinct colored margin ;
pale spots mostly smaller than

eye.

k. Teeth of upper jaw uniserial.

I. Vomerine teeth uniserial ; 6pots irregular, few, and scattered ; dorsal

colored like back. dovii, 652.

II. Vomerine teeth biserial ; entire body covered with small blue dots;

dorsal with vertical bluish streaks. CONBPKR8US, 653.

kk. Teeth of upper jaw biserial ; body with small yellow spots.

m. Vomerine teeth uniserial, mostly small and rounded ; color nearly

uniform from head to tail ; spots innumerable. miliaria, 654.

mm. Vomerine teeth biserial, small and rounded ; color dark brown, with

yellow points excessively numerous. elaborate -. I

jj. Dorsal with a blackish border, interrupted with white ; anal with white mark-

ings ; body with close-set, irregular pale spots. obscuratus, 656.

66. Body with about 20 black, transverse rings, about three times the breadth of the

Interspaces
;
tail a little longer than rest of body. chlevastes, 657.

Priodonophis, {-npiuiv, saw ; 6<5ov's, tooth ; 6<£i?, snake):

aa. Teeth serrate, more or less.

u. Color brown, with irregular light yellowish spots irregularly placed ; dorsal with large,

dark spots on its edge, these sometimes obsolete, usually running together to form

a continuous dark band ; anal black-edged ; teeth large, uniserial, the larger ones

serrate ; mouth uearly closing. ocellatvs, 668.

Subgenus LYCODONTIS.

644. LYCODONTIS VEHRILM (Jordan A Gilbert).

Teeth all entire. Color nearly plain brown, finely freckled; teeth uni-

serial, aboat 13 on side of lower jaw ; vomerine teeth small, in a short

row posteriorly ; eye near angle of mouth, 3 in snout; head !>| in trunk :

tail about equal to head and trunk; color lighl chestnut brown, finely

freckled, but without distinct spots; dorsal witli a conspicuous edge of

blackish, the margin narrowly white; anal edged with white. Panama;
one specimen known, in the museum of Yale University. (Named for

Prof. Addison E. Verrill, of Yale University, a well-known naturalist.)
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Sidera verriUi, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 623, Panama. (Coll. Prof. Brad-

ley.)

QynmothOrax verrilli, Jordan & Davis, I c, 599.

645. LYCODONTIS YICINITS (Castelnau).

Teeth all entire, uniserial; lower jaw with about 22 teeth on each side;

canines well developed
;
gill openings narrower than the eye ; eye large,

2 in snout, which is long, narrow and pointed; mouth capable of being

completely closed ; cleft of mouth 2 to 2& in head ; head long, about half

length of trunk ; tail longer than rest of body by about f length of head.

Brown everywhere, finely mottled with darker brown or purplish ; angle

of mouth dusky ; dorsal with a dusky edge, the fin marked with dark

streaks as in L. funebris; anal edged with whitish; black spot at gill

opening faint or obsolete. Tropical Atlantic, Cuba to Africa and Brazil

;

rather scarce ; our specimen from Bahia. (vidnus, near; to L. moringa.)

Mum-nophis vicina, Castelnau, Anim. Amer. Sud, Poiss., 81, pi. 42, fig. 4, 1855, Bahia.

Gymnothorax versipunctatus, Poey, Enumeratio, 156, 1875, Cuba.

Tliyrsoideamaculipinnis, Kaup, Apodes, 8G, 1856, Gold Coast.

Mursena vicina, Gunther, Cat., VIII, 121, 1870.

Mursena maculipinnis, Gunther, Cat., vm, 124,1870.

Gymnothorax vicinns, Jordan, Proc. U. S. Nat. Mus., 1890, 315 ; Jordan & Davis, I. c, 600.

TJtyrsoidea cormura, Kaup, Aale Hamb. Mus., 26, 1859.

Thyrsoidea marginata, Kaup, /. c, 24.

646. LYCODONTIS VIRESCENS (Poey).

Teeth uniserial, entire; gill opening larger than eye; tail longer than

rest of body ; depth of body 13| in length ; head 3 in trunk ; cleft of

mouth not quite half head. Olivaceous; head and tail with close-set dark

points most distinct about gill opening ; snout chestnut ; dorsal mottled

with gray and yellow, without distinct darker margin, its border colored

like the fin ; anal with a yellow border. Cuba; unknown to us. (Poey.)

(virescens, greenish.)

Gymnothorax virescens, Poey, Enumeratio, 156, 1875, Cuba ; Jordan & Davis, I. c, 600.

647. LYCODONTIS POLYGONIUS (Poey).

Teeth uniserial, stout, and strong, not close set ; eye 2^ in snout ; cleft

of mouth 2 to 2£ in head; head 2^ in trunk, 3£ in tail, the tail slightly

longer than rest of body. Dark markings forming narrow reticulations,

never rounded spots; body and tail light olive, everywhere covered with

reticulations of dark lilac, the patches of gro,und color inclosed by the

ultimate reticulations, mostly smaller than pupil; some of the reticula-

tions more conspicuous and inclosing irregular polygons or squares con-

siderably larger than eye ; the lines are so branched that these markings

are not easily traceable ; margin of anal broadly yellowish ; a trace of a

pale line on edge of dorsal. Cuba; two specimens known, both exam-

ined by us. (polygonius, iroTivytiviog, with polygons.)

Gymnothorax 2>olygonins, Poey, Ann. N. Y. Lye. Nat. Hist., 68, 1870, Havana; Jordan & Davis,

I. c, 600.

Sidera vicina, Jordan, Proc. U.S. Nat. Mus., 1886, 34, (not lUnranophis vicimis, Castelnau.)
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648. LYCODONTIS MORINGA (Cuvier).

(Common Spotted Moray ; IIamlet.)

Teeth uniserial, irregular in size in the jaws, those in the front of the

mouth long, slender canines; vomer with one or two large, clepressible

teeth in front and usually a row of small teeth behind ; eye rather large,

about 2 in snout (2f to 3 in dark specimens, the pigment encroaching on

the cornea, so that the eye seems notably smaller); cleft of mouth 2} in

head; head 2 to 3 in trunk; tail usually a little longer than the head and

trunk. Dark markings in the form of rounded spots, which are more or

less confluent, sometimes reducing the pale ground color to narrow reti-

culations on a surface of black
;
grouud color yellowish, the body covered

with brown or black spots of varying size, never much smaller than the

pupil of the eye, and sometimes so largely confluent as to make the ground

color appear as yellow reticulations on a face of black ; relative extent

of light and dark markings subject to very great variations : spots on

head and snout generally smaller ; each pore on lower jaw generally placed

in a large pale spot; dorsal and anal fins spotted like the body; mar-

gin of anal fin narrowly yellowish, this marking obliterated in dark

specimens. West Indies, Pensacola to Rio Janeiro and St. Helena; very

common, and very variable in amount of dark coloration, although the

pattern of markings is very constant. The most abundant eel in the West
Indies. {Moringa, a Portuguese corruption of Moray or Murcena.)

Miinena mactdata nigra, (the Black Moray), Catesby, Nat. Hist. Carolina, pi. 21, 17:58, Bahamas.
?? Gymnothora.r afer, BLOCH, Ich., pi. 417, 1795, Africa.

Mursena moringa, Cuvier, Regne, Animal, ed. n, Vol. n, 352, 1829, (after Catesby) ; GttXTHHt,

Cat., vni, 120, 1870 ; Goode, Bull. I". S. Nat. Mus., v, 72, 1S7G.

Gymnothorax rostratus, Agassiz, Spix, Pise. Bras., 91, pi. 50 a, 1830, Brazil.

Mursena moringua, Richardson, Voy. Erebus and Terror, Fishes, 89, 1844, Jamaica.

Mursena jmnctata, Gronow, Catalogue Fishes, 18, 1854, North America.

MurenophU curvilineata, Castelnau, Anini. Amer. Sud, Poiss., 81, pi. 42, fig. 2, 1855, Rio

Janeiro.

Murenophis carannir'a, Castelnau, Anini. Nouv. Rares, Ame'rique du Sud, 85, pi. 43, fig. 1, 1855,

Bahia.

GymnoOiorax flavotcriptus, P<>ey, Enumeratio, 158,1875, Cuba.
Oymnothorax picturatus, Poky, Anal. Soc. Esp. Hist. Nat., 257, 1880, Cuba.

moringa, Jordan, Proc. U. S. Nat. Mus., 1884, 111.

Oymnothorax moringua, Jordan & Davis, /. <., <>01.

649. LYCODONTIS MORDAX (Ayres).

(Conger Eel of I ' ixifo&nia.)

Snout short, narrow, and pointed. Occipital region becoming ilcsli

y

and much elevated with age. Tail forming not quite half I he total length.

Head 7 in length, 2* to !>' in trunk; tube of anterior nostril half as long

ai the eye; posterior nostril with a slight border. Eye above the middle

of the gape, 2} to 3i in snout, which is t;J, in rest of head. Gape 2\ t<>

in head. QUI opening slightly larger than eye. Sides of the npper jaw
with two scries of teeth posteriorly, the outer series of small, close.set,

recurved, triangular teeth, which are immovable; inner teeth about ."».

similar, but larger, depressible ; a groove between the two series; in front
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of these, continuous with the outer series, are 3 fixed, knife-shaped teeth,

then a movable tooth, then 3 fixed teeth ; on the middle line of vomer 3

depressible fangs, the posterior the largest of the teeth ; in the lower jaw

a single series, corresponding to the outer series in the upper jaw, some

of the front teeth enlarged and fixed. Dark brown, vaguely reticulated

with narrow, paler markings and spots ; a round dark blotch about gill

opening; lower side of head and throat with about 15 dark lengthwise

streaks ; belly with similar streaks running crosswise ; dark line on each

side of base of anal, with short cross branches. Reaches a length of five

feet. Point Concepcion to Cerros Island ; abundant about the Santa Bar-

bara islands, remarkable for its ferocity. A food fish of some importance.

(mordax, prone to bite.)

Mursena mordax, Ayres, Proc. Ac. Nat. Sci. Cal., 1859, 30, Cerros Island ; Jordan & Gilbert,

Synopsis, 356, 1883 ; Jordan, Proc. U. S. Nat. Mus., 1880, 30.

Sidera mordax, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 210.

Gymnolhorax mordax, Jordan & Davis, /. c, 610.

650. LYCODONTIS FUNEBRIS (Ranzani).

(Black Moray ; Morena Verde.)

Tail a little longer than head and trunk. Teeth uniserial in thejaws in

the adults ; teeth on vomer uniserial (var. ? erebus), or biserial (funebris);

long, depressible canines on front of vomer; eye 2 to 2i in snout, above

middle of gape ; cleft of mouth 2^ in head ; head 2\ in trunk. Color dark

olive brown, nearly plain, paler on throat, sometimes with very faint

darker marblings ; dorsal and anal fins with dark lines running longitudi-

nally ; belly without black transverse lines. Jaws not completely clos-

ing. Tropical America, on both coasts ; the largest of our eels, reaching 5

or 6 feet or more ; extremely ferocious ; common from Florida Keys to Rio

Janeiro, and from Gulf of California to Panama.* A very similar species

(prasinus) regarded by Dr. Giinther as the same, occurs in the East Indies.

(funebris, funereal, from its dark color.)

Minima macrilata nigra et viridis, (The Moray), Catesby, Nat. Hist. Carolina, pi. 20, 1738,

Bahamas.
Gymnothorax funebris, Kanzani, Nov. Comm. Ac. Sc. Inst. Bonon., iv, 76, 1840, Brazil; Jordan

& Davis, I. c, 603.

Mursena lineopinnis, Eichardson, Voy. Erebus & Terror, Fish., 89, 1844, Puerto Cabello.

Tseniophis weslphali, Kaup, Aale Hamburg Mus. Nachtrag., 1, 1859.

Thyrsoidea aterrima, Kaup, Aale Hamburg Mus., 22, 1859.

Mursena infernalis, Poey, Memoriae, ii, 347, 354, 1860, Cuba.
TIt//rsoidea concolor, Abbott, Proc. Ac. Nat. Sci. Phila., 1860, 479, Vera Cruz.

Minima erebus, Poey, Memorias, II, 426, 1860, Cuba.

Sidera castanea, Jordan & Gilbert, Proc. U.S. Nat. Mus., 1882, 647, Mazatlan. (Type, Nos.

28246, 29535, and 29591. Coll. Gilbert.)

Minima afra, GtfNTHER, Cat., VIII, 123, 1870, (not after Bloch, which is more like moringa).

Minima aterrinia, GttNTHER, Cat., VIII, 124, 1870.

Sidera funebris, Bean & Dresel, Proc. U. S. Nat. Mus., 1884, 169.

* 1.yodontis rastaneus of the Pacific is probably distinct from Lycodontis funebris.
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651. LTCODOXTIS SAXCTJE-HELEX.E (Gunther).

Cleft of mouth less than half of head ; teeth ofjaws irregularly biserial

;

vomerine teeth biserial ; snout rather produced and narrow ; eye situated

above the middle of gape, 2£ in snout ; cleft of mouth contained 2\ in

head ; head 2\ in trunk ; tail longer than rest of body. Brownish black,

with numerous rather irregular pale grayish spots, the largest about the

size of the eye, the smallest mere dots ; each spot again marbled with

darker, the smaller and larger spots mixed together. (Gunther.) Tropi-

cal Atlantic, recorded from St. Helena and the Bermudas.

Maruna sawU-helente, Gunther, Cat., vin, 115, 1870, St. Helena. (Coll. J. C. Melliss); Bean,

Proc. U. S. Nat. Mus., 1880, 113.

Gymnothorax sanctie-helense, Jordan & Davis, I. c, 602.

652. LTCODOXTIS DOVII (Gunther).

(MORENA PlNTITA.)

Teeth all uniserial, those on lower jaw small, compressed, directed back-

wards ; front of lower jaw with several canines ; upper with some fixed

canines among the other teeth ; head 2 to 2} in trunk ; cleft of mouth 2 to

2£ in head; tail longer than body. Brownish or blackish, with small

round bluish or yellowish spots, ocellated or not, these spots scattered,

irregular in position, and smaller than eye ; dorsal colored like the back.

Gulf of California to the Galapagos; rather scarce; variable. (Named
for Captain John M. Dow.)

Mursena dorii, Gunther, Cat., viii, 103, 1S70, Panama. (Coll. Capt. Dow.)

Mora mi ptniilii, Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 346, Mazatlan. (Type, No,

28311. Coll. Gilbert.)

Sidem. docii, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 209.

Gymnothorax dovii, Jordan & Davis, I. c, 604.

653. LTCODOXTIS COXSPERSIS (Poey).

Vomerine teeth biserial ; mandible with about 17 teeth on each side.

Head 2\ in trunk ;
tail but little longer than rest of body. Entire body

covered with small blue dots one-sixth diameter of eye, the distance

between them being equal to diameter of eye ; front and top of head

without dots; dorsal with vertical cross streaks of bluish. (Poey.)

Cuba to Rio Janeiro, (consjarsus, speckled.)

nophis punctata, <'\stki,nau, Anim. Nouv. Baree Aim'r. Slid, 82, 185."i, Rio Janeiro ;
(not

Gymtiothorax punctattu
f
Blooh).

Gymnothorax conapernu, Poky, Repertorio, n, 269, 1868, Cuba ; JORDAN A Davis, /. c, <i04.

Mwrunii foitsjirrsii, i.iMiikr, Cat., 102, 1870.

654. LTCODONTIS MILIAKIS (Kanp).

Teeth of upper jaw biserial. Vomerine teeth uniserial, mostly small

and rounded. Teetb biserial, except OO vomer and side of mandible:

oanines small; month oan be >hut completely; gill opening as wide as

eye; eye2insnont; cleft of mouth 2\ in head; head 2\ in body; tail

rather Longer than rest of body. Color nearly uniform from head to
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tail; brown or black, entirely covered with innumerable yellowish dots,

the largest the size of a small pin head. (Gunther.) West Indies.

(miliaria, in thousands, referring to the spots.)

Thrysoidea miliaris, Kait, Apodes, 90, 1856, Martinique.

Murtena mvitiocellata, Poey, Memoriae, n. 324, I860, Cuba; based on specimens witb smaller

spots than usual.

Gymnothorax scriptus, Poey, Repertorio, n, 261, 1868, Cuba.

Mursena miliaris, Gvnthek, Cat., vm, 100, 1870.

Gymnothorax miliaris, Jordan & Davis, I. c, 604.

655. LYCODONTIS ELABORATUS (Poey).

Vomerine teeth biserial, small, and bluntly rounded. Mouth not clos-

ing completely; teeth of upper jaw biserial, those of the inner series

larger; teeth of the lower jaw biserial anteriorly; eye over middle of

gape, 2£ in snout ; head 2| in trunk, 4£ in tail, which is a little longer

than rest of body
;
gill opening large. Color dark brown, faintly mot-

tled with darker, the whole body, including fins, covered with points of

clear yellow, those on the head close-set and minute, like needle points,

but as large as a pin head on the tail
;
(middle of body with intricate

markings of yellow, in the form of linear dashes, according to Poey

;

none shown on our specimen). Cuba; two specimens recorded, (elabora-

tus, labored over, from the markings.)

Mursena elaborata, Poey, Memorias, n, 323, 1860, Cuba ; Poey, Repertorio, n, 262, 1868.

Gymnothorax elaborates, Jordan & Davis, I. c, 605.

656. LYCODONTIS OBSCURATUS (Poey).

Anterior teeth of upper jaw long and sharp, the rest small and in one

series; vomerine teeth in one row, three large canines in front, the rest

small; teeth on lower jaw small, with two longer ones on each side in

front; head 2| in trunk; cleft of mouth 2 in head; tail a head's length

longer than the rest of the body. Body marbled with brown on a green-

ish ground, dark enough to almost obscure the marblings, which are com-

posed of close-set spots as large as the pupil, often bordered on one side

with a white edging, the spots sometimes being all white; dorsal fins

with a blackish border, sometimes interrupted with white; anal all black,

with a white border. (Poey.) Cuba ; not seen by us. (obscuratus, dark-

ened.)

Gymnothorax obscuratus, Poey, Ann. N. Y. Lye. Nat. Hist., ix, 1870, 320, Cuba ; Jordan & Davis,

1. c, 605.

657. LYCODONTIS CHLEVASTES (Jordan & Gilbert).

Head with 3i rings which do not meet below ; tip of snout in one ring,

the top and front of snout on median line pale. Upper teeth biserial, the

rest uniserial ; dentary with about 14 teeth on each side; eye 2 in snout,

midway between tip of snout and angle of mouth ; head 2j in trunk

;

head and trunk a little shorter than tail ; mouth completely closing.

Color pale yellowish brown, with about 20 blackish rings, which are

usually three times the breadth of the interspaces ; these rings broadest

above, extending over the tins; tip of tail black. Galapagos Islands;

one specimen known; a remarkably handsome species. (x^evaoTT/c;, a

harlequin.)
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Sidera chlevasles, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 208, Galapagos. ' (Type, No.

20385. Coll. Capt. Herendeen.)

Gymnothorax chlevastes, Jordan & Davis, I. c, C05.

Subgenus PRIODONOPHIS, Kaup.

658. LTCODOXTIS OCELLATUS (AgaBsiz).

(Spotted Moray.)

Teeth all uniserial in jaws, rather large and strong, the posterior edge

of the larger teeth serrate, like the teeth of a shark; vomer with few

small teeth or none; jaws nearly or quite closing ; head 2 to 2^ in trunk,

3i to 4£ in tail ; eye 1£ to If in snout ; cleft of mouth 2i to 3 in the head

;

tail a little longer than rest of body. Color brown above, lighter below,

with irregular light yellowish spots, variable in size and sometimes so

thickly placed that the ground work appears as brown reticulations

;

dorsal fin with large dark spots on the edge, the spots often running
together, so as to form a black band (or sometimes obsolete) ; anal fin

with a dark edge.

In typical specimens, (var. ocellatus), the spots are of moderate size,

much larger than pupil, rounded and yellowish in color, subequal and
not so wide as the interspaces ; cheeks coarsely spotted. West Indian

Fauna. Pensacola to Rio Janeiro ; a small species, rarely exceeding 18

inches in length ; abundant and variable, (ocellatus, with eye-like spots.)

Gymnothorax ocellatus, Agassiz, Spix, Pise. Brasil, 91, pi. 50 b, 1828, Brazil ; Goode & Bean,

Proc. U. S. Nat Mns., 1879, 344 ; Jordan A: Davis, I. c, 606.

Priodonophis ocellatus, Poev, Synopsis, 427, 1868.

Mursena ocellata, Gunther, vii, 102, 1870 ; Jordan & Gilbert, Synopsis, 356, 1883.

Represented in deeper water off Cuba and the Pensacola Snapper Banks
by

658a. LYCODONTIS OCELLATUS SAXICOLA (Jordan & Davis).

Edge of dorsal and anal with confluent black blotches, forming a dark
margin to the fin, the anal chiefly black. Dark ground color forming
reticulations around roundish and polygonal pale spots of various sizes,

these larger on the tail, the spots everywhere much wider than the inter-

Hpaces. Otherwise similar to the typical ocellatus. (saxum, rock ; colo, I

inhabit.)

ma meleagrie, Quo* X' Gaimard, Voy. Freycinet, Zool., 245, pi. 52, fig. 2, 1824, (not of Shaw).

Qymnothorax oceUatm taxicola, Jordan & Davis, /. <•., 606, Snapper Banks off Pensacola.
IViodonqpAu meleagrie, Post, Bopertorio, II, 202, 1867.

Vdera ocellata, Jordan, Proc. Ac Nat. Sci. Pliila., 1882, 12.

na ocellata, Jordan & Gilhert, Proc. U. S. Nat. Mus., 1884, 260.

Replaced in shallow, nandy bays (Pensacola Bay; St. Joseph Island,

Texas) by

1Mb. LYCODONTIS 0( ELLA ITS MUKOMAKMINATUS (Ciianl).

Spots very small, stellate, not much largei thai] pupil ; Hpotw whitish;
oheeka finely spotted like the rest of the body; iu»<l\ slender, a dusky
shade along sides ; fins ohieflj blaok. Otherwise similar to \ar. ocellatus.

(uitjtr, black; niaryinatus, edged.)



400 Bulletin 47', United States National Museum.

Nam/ursenanigromarginala, Girard, U. S. and Mex. Bound. Surv., 7G, pi. 41, 1859, St. Joseph
Island, Texas. (Coll. Wiirdemann).

Sidera nigromarginata, Jordan & Evkrmann, Proc. U. S. Nat. Mas., 1886, 473.

Gmaothorax occeUaius nigromarginatus. Jordan & Davis, I. c, G06.

191. MUR^ENA (Artedi) Linnaeus.

(Morays.)

Munena, Abtedi, Gen. Pise, 23, 1738, (in part ; includes all eels).

Munena, Klein, Hist. Nat. Pise, 28, 1742, (in part ; includes all eels without pectoral fins).

Mursena, Linn.v.vs, x, 243, 1758, (helena, etc., includes all eels).

Mursena, Thvnherg Sc Ahl, De Mura?na et Ophictho, 6, 1789, (restricted to helena, etc., includes

species without pectoral fins).

Gymnothorax, Bloch, Ichthyologia, 1795, Morays, (reticularis).

Mursena, Gunther, and of authors generally, (not of Bleeker).

Mursenqphis, Lacepede, Hist. Nat. Poiss., v, 630, 1803, (helena, etc.).

Limamunena, Kavp, Apodes, 95, 1856, (guttata).

This genus as now restricted contains some ten species found in the

tropical seas, distinguished from Lycodontis and from the rest of the

family by the presence of two pairs of nasal barbels. The nameMurcena,

originally applied to all eels, should be restricted to the group typified

by Murcena helena. It was first limited by Thunberg & Ahl, in 1789, to

the eels with out pectoral fins, those with such fins being set off as

Ophichthus. (Mvpaiva, (Moray), ancient name of Murama helena.)

a. Teeth of upper jaw in one series ;* all the teeth uniserial in the adult, those of the upper

jaw sometimes biserial in the young.

b. Mouth capable of being completely closed.

c. Body with round pale spots, most numerous on belly and tail, the ground color

dark brown
;
gill opening black. ensulabuk, 659.

cc. Body with many very fine yellow spots, the ground color brown, with three rows

of diffuse yellow blotches. argcs, 660.

bb. Mouth not closing completely, the jaws curved along the gape ; body with well-defined

reticulations, inclosing yellowish spots
;
gill opening black. retifera, 661.

aa. Teeth of sides of upper jaw biserial, those of the inner series larger and farther apart
;
jaws

capable of being completely closed.

d. Body scantily spotted, the 6pots obscure and whitish
;
gill opening largely Macs.

MELANOTis, 662.

dd. Body profusely spotted, the spots light yellow, edged with brown
;
gill opening merely

dusky. LENTIGINOSA, 663.

659. MUR.EXA IXSULARUM, Jordan & Davis.

Mouth capable of being completely closed, the jaws being nearly straight

along the commissure. Teeth all uniserial, entire, directed backwards,

most of them movable ; lower teeth 12 on each side, rather remote and

comparatively large : no larger canines in front of upper jaw ; teeth of

upper jaw 6ubequal, about 12 on each side, those in front smallest; vomer-

ine teeth small, uniserial, directed backward: posterior nasal tubes well

developed, nearly as large as anterior; dorsal beginning before gill open-

ing; eye over middle of gape, 2$ in 6nout ; snout 2 in gape; head 2i in

trunk; gape 2£ in head ; head and trunk a trifle shorter than tail. Color

very dark leather-brown or almost black ; throat marbled with paler; a

Character not verified in Mursena argue, which may belong to aa.
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black spot around gill opening; dorsal mottled with grayish; posterior

part of body with a few scattered round grayish spots about as large as

pupil ; these irregular in size and position and rather faint, most numerous
around vent and on anal fin ; sides of tail nearly or quite plain ; angle of

mouth dark. Length 20 inches. Galapagos Islands ; one specimen known

;

resembling the European Murcma Helena, but less mottled and more dis-

tinctly spotted, (insularum, of the islands.)

Mursena insularum, Jordan & Davis, Apodal Fishes, 609, 1892, Chatham Island. (Type, No.

38300. Coll. Dr. W. H. Jones.)

660. MUR.ENA ARGUS (Steindachner).

Jaws capable of being completely closed. Teeth all uniserial ; those

of upper jaw strong, sharp-pointed, recurved; vomerine teeth much
smaller, preceded by two long canines; head 61 in total length; eye 2\

in snout; snout 5£ in head. Body with three rows of diffuse yellow

blotches, including fine spots. Color clear brown with a reddish tinge;

very small yellow spots covering head, body and fins, mixed here and
there with larger spots; large yellowish blotches arranged in three rows
along the body; the lower row fainter than upper. (Steindachner.)

Altata, west coast of Mexico ; not seen by us. (Argus, the hundred-eyed,

from the innumerable spots.)

Gymnothorax (Limamursena) argus, Steindachner, Ich. Notizen, x, 17, pi. iv, 1870, Altata,

Mursena argus, Jordan & Davis, I. c, 610.

661. MUR.EXA RETIFERA, Goode & Bean.

Vomerine teeth small, sharp ; teeth all uniserial, large and strong in

the jaws ; those in front not enlarged ; head 2f to 3 in trunk ; tail a little

longer than rest of body. Jaws curved along the gape so that they can

not be completely closed. Body covered by well-defined reticulations,

inclosing light yellowish brown spots, which posteriorly are arranged in

groups of 5 to 8; gill opening largely black, within a conspicuous dark
blotch ; angle of mouth with a dark spot; inside of mouth with yellow-

ish brown spots. Coast of South Carolina, in rather deep water, occa-

sionally brought to the Charleston markets, (rete, net
;
fero, I bear.)

Sfw de & Bean, Proc. U. S. Nat. Mus., 1882, 435, off Charleston. (Type No.

13. Coll. C. C. Leslie.) Jordan & Gilbert, Synopsis, 894, 1883; Jordan, Cat. Fiah. N-

A., 51, 1885 ; Jordan & Davis, /. c, 610.

662. MUR.FNA MELANOTIS (Kaup).

Cleft of mouth 2\ to 2^ in head; head 2± to 2£ in trunk; tail a little

longer than rest of body ; teeth of upper jaw anteriorly in two rows, the

in nt r teeth larger and farther apart; canines moderate. Color dark

brown with many small obscure whitish spots, these sometimes over

Whole body, sometimes confined to head and hack anteriorly : belly plain

brown ; dark spot on gill opening and at angle of month always conspic-

uous; a pair spot on base of lower jaw before the dark one. Tropical

Atlantic, from Africa to South America, its range in the West Indies

uncertain, from confusion with othei species* (iiihic, black; ere, ear.)

i x. A . 27
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Limamursena melanotis, Kaup, Aalo Hamb. Mus., 27, pi. 4, fig. 3, 1859.

Mursena melanotis, Gunther, Cat., vm, 98, 1870; Steindaciiner, Fische Afrika8,33,1881; Jordan

& Gilbert, Proc. U. S. Nat. Mus., 1882, 624; Jordan & Gilbert, Synopsis, 355, 1883.

Mursena melanotis, Jordan & Davis, I. c, 610.

663. MURvENA LENTIUINOSA, Jenyns.

(MORENA PlNTA.)

Teeth of upper jaw biserial, the inner series of depressible canines;

teeth on lower jaw and vomer uniserial ; eye 2 to 2i in snout, situated

over the middle of gape; cleft of mouth 2\ to 3 in head; head 2 to 2? in

trunk. Jaws capable of being completely closed. Body profusely spot-

ted ; angle of mouth Avith little or no black
;
gill opening dusky

;
general

color brown, the body with light yellow, distinctly brown-edged spots,

which are about as large as pupil, sometimes larger; towards the end of

tail the dark edgings form brown spots ; snout, jaws, and belly spotted,

as also the dorsal and anal; a faint dusky bar from base of dorsal to

behind cleft of mouth ; spots more numerous around gill openings.

Pacific Coast of America from Gulf of California to Galapagos; gener-

ally common, varying considerably in shade of color. (Icntighwsus,

freckled.)

Mursena lentigmosa, Jenyns, Voy. Beagle, Zool., 143, 1842, Galapagos Islands ; Gunther, Cat.,

vm, 99, 1870.

Mursena pinta, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 315, Mazatlan. (Typo, No.

28238. Coll. Gilbert.) Jordan & Gilbert, Proc. U. S. Nat; Mus., 1882, 371; Jordan & Gil-

bert, ibid, 381; Jordan & Davis, I. c, 610.

192. ECHIDNA, Forster.

Echidna, Forster, Enchiridion, 31, 1778, (variegata).

Gymnomursena, Lackpede, Hist. Nat. Poiss., v, 648, 1803, (doliata =3 marmorata).

Gymnapsis, Rafinesque, Analyso Nature, 1815, 93, (doliata).

Megaderus, Rafinesque, I. c, 93, (variegata).

Molarii, Richardson, Voyage Erebus & Terror, 79, 1844, (ophw= nebulo8a).

Pocciloplm, Kaup, Apodes, 98, 1856, (catenatus).

Gymnomursena, Kaup, Apodes, 98, 1856, (variegata— nebulosa).

This well-marked genus is distinguished from the other Moray s by the

blunt teeth. The name Echidna was suggested for this group of eels

long before its application by Cuvier to a genus of Australian Mono-
tremes. There are some 12 or 15 species of Echidna, most of them
belonging to the Western Pacific. This genus represents the highest

degree of specialization among the Morays, as Uropterygius represents

the extreme of degradation. (Zxifiva, tx^li viper.)

a. Color dark, with small, round yellowish spots; teeth subequal, bluntish, less obtuse than

in /•.'. calenata, mostly uniserial ; dorsal high, beginning over gill opening; head 2% in

trunk; tail about a snout's length shorter than rest of body. noctukna, 664.

aa. Color brownish, marbled and barred with paler ; head 3 to 3% in trunk, 'A]/2 in tail.

catenata, 665.

664. ECHIDNA NOCTURNA (Cope).

Teeth subequal, bluntish, less obtuse than in E. catenata, mostly unise-

rial
; dorsal high, beginning over gill opening

; head short and blunt, the

small eye half the snout; head 2f in trunk; cleft of mouth 3 in head;
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tail about a snout's length shorter than rest of body. Color dark brown,

with small, round, yellow spots, smaller than pupil, like pin points, scat-

tered evenly and sparsely over the body ; spots with blackish margins;

lower jaw mottled. Pacific coast of Mexico, the two known specimens

from Rio Grande, Costa Rica, and from Cape San Lucas. Cope says of

his specimen that the anal fin is a little more than one-third the total

length, which is not true of the one here described, (noctunm*, nocturnal,

black.)

PceeUophu noclunms, Cope, U.S. Geol.Surv. Mout., 474, 1871 (1872), Rio Grande, at San Jose,

Costa Rica. (Coll. Dr. Van Pattern.)

Echidna nocturna, Jordan & Davis, I.e., 612.

665. ECHIDNA CATENATA (Bloch).

Head 3 to 3i in trunk, 3^ in tail; eye small, 1| to 2 in snout; cleft of

mouth 3 to 3^ in head ; tail a trifle longer than rest of body ; teeth of

upper jaw more or less biserial. Color, brownish black, marbled or retic-

ulated with light yellow or white, the light markings sometimes forming

narrow irregular crossbars ; under the jaw and on the belly the light yel-

low often predominates, inclosing dark spots. West Indies, from Bermuda
to Surinam; a small species, generally common; our specimens from San
Lucia, (catenatus, chained, from the chain-like cross bands.)

Mfcra na sen conger brasiliensis, Seba, Thesaurus, n, 72, pi. 69, figs. 4, 5, 1738, Brazil.

Gfnmothorax catenaiua, Bloch, Ausl. Fische, xu, 74, pi. 415, fig. 1, 1795, Coromandel; an error.

Murtma sordida, Cuviek, Kegne Animal, Ed. 1, 233, 1817, after Seba.

Mmwaophis catemda, Lacepkde, v, G28 and 641, 1803, after Bi.och, Palmerston Island.

Mmrtmaphu undnbda, Lackpkde, v, G29, pi. 292, 1803.

Mm; i na alturie, ISleeker, Act. Soc. Sc. Ind. Neerl., 07, 1855.

Echidna flavoscripla, Poey, Repertorio, n, 264, Cuba.

Echidna fuscomaculata, Poey, Repertorio, n, 263, 1868, Cuba.

Murtena catenata, Guntheu, Cat., vm, 130, 1870; Goode, Bull. U. S. Nat. Mus.. v., 73, 1876; Jor-

dan, Proc. U. S. Nat. Mus., 1889, 647.

Echidna caloiuta, Jordan & Davis, /. c, 612.

193. UROPTERYGIUS, Ruppell.

Qyitmomursena, Lackpi.de, Hist. Nat. Poies., v, 618, 1803, (doliata ; marmorata). (Restricted tir-t

by K ait, in 1866, to doliata, which isn species of Echidna.)

lelhyophut, Lesson, Voyage do la Coquille, II, 120, 1830, (pantherinus = marmoratu8; DOtofFlTl-

1NOER, 1829, a genus of reptiles).

Vropterygim, HCppell, Neue Wirbelthiere, Fische, 83, 1838, (eoncotor).

Mursenobleima, Kaup, Apodal Fishes, 97, 1856, (tigrma), (not of Lac£pedk, 1803, which is Myxiiu).

Qymnomunena, r.1.1 km i:, GOnther, etc., (not < >f Lacspedb, as restricted by Kaup).

', Jordan & Evermann, new subgenus, (nectunu).

Tliis genus contains several species of small Moray0, distinguished by
the apparent absence of fins. The teetli arc small, pointed, and snbequal,

and the cleft of mouth of moderate size. In spite of its simplicity ol

itmctnre, it is not by any means a primitive type, bu1 a further degener-

ation from til**; form of Lycodontia and Murirna. Our species (with I .

HgrinU) differs from the t\ pe of Utopterygius in ha\ ing only the anterior

nostrils tabular. This maj define a new subgenus, Seutica (acutioa, a

whip), (ovpdj tail; TTTcpvf, fin.)
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Subgenus SCUTICA, Jordan ft Evermann.

666. UROPTEBYGIUS NECTUBUS (Jordan ft Gilbert).

Teeth in jaws biserial, outer teeth small, close together; inner row
composed of long depressible canines, not close-set , vomerine teeth uni-

serial : a pore situated just above the posterior nostril ; tail rather acute

with a very slight dorsal fold, more conspicuous in old specimens, its tip

in young specimens white: caudal fin obsolete; eye 2 to 2-=} in snout:

cleft of mouth 2\ to 2£ in head ; head 3i in trunk : tail i longer than
rest of body. Anterior nostril with a short tube; posterior without
tube, situated directly over the eye. Body dark brown above; below
paler, with small, dark freckles and pale spots; under side of lower jaw
light colored with brown and whitish blotches. Length 12 inches. Gulf
of California; not rare, (vr/irqc;, swimmer; uvpd, tail.)

Gymnomursena nectura, Jordan «fc Gilbert, Proc. U. S. Nat. Mus., 1882, 356, Cape San Lucas.
(Type, No. 15442. Coll. Xantus.)

Mursenoblenna neclura, Jordan, Cat. Fisb. N. A., 51, 1885.

Uropterygius neclurus, Jordan ft Davis, I. c, 586.

194. CHANNOMUR^NA, Richardson.

Chatmo-Mursena, Richardson, Voyage Erebus and Terror, 96, 1844, (vittata).

This genus is near Uropterygius, differing chiefly in the size of the gape,

the cleft of the mouth being nearly half the length of the head ; the

6nout is very short, the tail also abbreviated, and there are no evident

fins. Species few, gaily colored. (x ( 'ivvVi from^aoxj, to yawn ; Murana.)

667. CHANNOMURiENA VITTATA (Richardson).

Fins wanting. Lower jaw projecting ; teeth slender, subequal, directed

backward ; teeth in lower jaw in two series, poinced backwards, theinner

teeth the largest, and movable; teeth in upper jaw in three series, tne

two inner series larger and more or less movable ; vomerine teeth in a

band, thick-set anteriorly, posteriorly biserial. Eye H in snout, situ-

ated in the anterior third of gape ; snout 4i in gape
;
gape 2 in head

;

head about 4 in trunk, 2£ in tail. Color pale yellowish brown, with

about 15 irregular broad chocolate-colored cross bauds varying in width,

sometimes interrupted, sometimes bifurcated, some of them forming

complete rings, the pale interspaces usually edged with lignter yellow-

ish. Coast of Cuba ; rare, (vittatus, striped.)

Baro, Parra, Dif. Piezas, Hist. Nat., 66, pi. 30, fig. 3, 1780, Havana.
Tchihyophit vittatus, Richardson, Voy. Sulph., Fisb., 114, pi. 53, figs. 7-9, 1844, locality

uncertain ; Richardson, Voyage Erebus and Terror, Fishes, 96, ls44.

Channomursena eubensis, Poky, Repertorio, 11, 266, pi. 3, fig. 6, 1867, Cuba.

Gymnomursena vittata, Gintiikh, Cat., vm, 134, 1870.

Order R. LYOMERI.
(The Gulpers.)

Fishes with 5 01 6 branchial arches, far behind the skull and none modi-

fied as brauchiostegal or pharyngeal ; an imperfectly ossified crauium

articulating with the first vertebra by a basi-occipital condyle alone ; only

2 cephalic arches, both freely movable, (1) an anterior dentigerous one

—

the maxillary, and (2) the suspensorial, consisting of the hyomandibular
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and quadrate bones ; no palatine bones nor distinct posterior bony ele-

ments to the mandible ; an imperfect scapular arch remote from the skull

;

vertebrae separately ossified but imperfect. (Gill and Ryder.)

This order consists of eel-shaped fishes found in the deep seas. It is

apparently a degraded type, perhaps an offshoot from some eel-like form.

It is characterized by a general looseness of structure and lack of speciali-

zation, unique among the true fishes. " The branchial arches are reduced

to very simple bars, on the side of the oesophagus, and have no con-

nection with the cranium ; the palato-pterygoid arch is entirely wanting
;

the su8pensorium for the lower jaw is composed of only two pieces, the

hyomandibular and the quadrate, of an elongate, subcylindrical form

and connected with the skull by a movable joint which allows it to be

swung in all directions."

These fishes have very singular pedunculated appendages in place of

the lateral line, "The entire organization is peculiar, to the extent of

anomaly, and our old conceptions of the characteristics of a fish require

to be modified in the light of our knowledge of such strange beings."

(Gill.) Dr. Gill is disposed to regard the various records as indicating

the existence oftwo distinct families, Saccopharyngidce and Eurypharyngidae,

each represented in our waters by one species. (Xvu, to loosen
; fitpog, part.)

Family LIV. SACCOPHARYNGIDCE.

(The Gulpers.)

Lyomeri with the branchio-anal portion much longer than the rostro-

branchial ; the tail excessively elongate and attenuated : the cranium

unknown; the eyes antero-lateral ; the maxillary bones moderately

extended backwards (in comparison with the Eurypharyngida*), and
apparently not closable against each other ; enlarged teeth in one or both

jaws ; the dorsal and anal fins feebly developed, the pectorals small but

broad. Body eel-shaped, the bones deficient in inorganic matter ; muscles

feebly developed, except those connected with swallowing. .Taws very

elongate, the gape, pharynx, and stomach capable of great distension.

The trunk moderate, with the vent at its end; snout very short, one

nostril on each side in front of the very small eye : maxillary and man-
dible slender, armed with feeble teeth in one or two series ; roof of mouth
toothless. Gill openings far behind cranium, placed low; gills very

short, and small. Tail excessively elongate, band-shaped, tapering to a

point. Dorsal and anal low, rudimentary. Pectorals present, small but

broad. Deep seas, but few specimens being on record. These have been

referred to three species and two genera, but the assigned distinctive

characters of genera and species are all doubtful.

195. SACCOPHARYNX, Mitchill.

Mrii'iui 1 , Ann. Lye. Nat. iii-t. V v.. L824, 82, (no Bpeciflc name
;
the type after*

wards called S, flageUum),

OphiognaUim, Harwood, PIuIob. Trans., 1827, 277, {ampullacetu).

Supposed characters of the genus Indicated above. (<x<S<t*cof, sack:

f&pv) f, pharyn x , the inflated t hroal resembling the sack of a pelioan.)
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668. SACCOPHABYNX AMPULLACEUS (Harwood).

Both jaws armed with slender, curved, widely set teeth, biserial, or

their points in one irregular series, directed inwards. Length of jaws

from \ to y that of body, from tip of snout to vent. Dorsal fin com-

mencing a long way behind head, a short distance in front of vent; like

the anal, it may or may not reach the tail, which ends in an extremely

delicate and thin filament. Pectoral fin very short, but broad, and with

about 30 very thin rays. Gill opening an elongate slit; black, with a

bluish white line along base of dorsal, and sometimes of anal also. Length

of largest specimen about 6 feet, 14-J-58 inches, the tail 4 times length of

trunk. Atlantic Ocean, in deep water. Four specimens known, three of

these brought to the surface by having swallowed a fish too large for the

capacity of the stomach. (Gunther.) (ampulla, a tlask.)

Saccopharynx, Mitchill, Ann. Lye. Nat. Hist. N. Y., 1824, 82, Open Atlantic.

Ophwgnaihus ampullaceus, Harwood, Phil. Trans., 1827, 52, Atlantic.

Saccopharynx flagellum, Cuvier, Regne Anim., Ed. 2, n, 355,1829, Atlantic; after Mitchill;

GCnthee, Cat., vm, 22, 1870; Gunther, Deep-Sea Fishes, Challenger, 256, 1887; Jordan

& Gilbert, Synopsis, 365, 1883 ; Gill & Ryder, Proc. U. S. Nat. Mus., 1883, 271.

Saccopharynx chordatus, Storer, Synopsis, Fishes N. A., 237, 18-16, Open Atlantic ; after

Mitchill.

Family LV. EURYPHARYNGID^.

Lyomeri with the branchio-anal portion much shorter than the rostro-

branchial ; the tail very elongate and moderately attenuated backwards

;

head ilat above, and with a transverse rostral margin, at the outer angles

of which the eyes are exposed ; maxillaries excessively elongated back-

wards, parallel, and closing against each other as far as the articulation

of the 2 suspensorial bones : with minute teeth on each jaw ; dorsal and

anal fins well developed and continued nearly to the end of the tail

:

the pectoral fins minute, narrow. (Gill Sc Ryder.) Deep-sea fishes;

2 genera* and two species known.

196. GASTROSTOMIES, Gill & Ryder.

Gastrosfomns:, Gill & Ryder, Proc. U. S. Xat. Mus., vi, 1883, 271, (bairdU).

Cranium abbreviated and little or no longer than broad, the dentiger-

ous bones almost seven times as long as the cranium ; minute, acute, conic

teeth, depressed inwards in a very narrow band on the jaws; no enlarged

teeth at extremity of mandible ; tail with an eradiate membrane under

its terminal portion. (Gill & Ryder.) (yaar/jp, stomach ; cTufia, mouth.)

669. GASTROSTOMIES BAIRDII, Gill & Ryder.

Jaws with minute, acute, conical teeth, depressed inwards, in a very

narrow band, without fangs at the end of lower jaw. Length of jaws

more than half body, measured from snout to vent. Origin of dorsal

nearer to tip of snout than to front of anal ; neither dorsal nor anal reach-

ing tip of tail
;
gill openings narrow. Black, with no whitish streak

* The supposed genus and species, Eurypharynx peleoanoides, Vaillant, (Comptes Rendus, 1882,

1226) from deep water oft' Morocco, has the jaws about half length of body to vent, both jaws
with feeble dental granulations, and the lower jaw with two fangs in front.
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along base of dorsal. Length 18? inches, the body 6£ inches. Deep
water off Newfoundland banks, 389 to 1,467 fathoms; also taken in

Davis Strait. (Named for Spencer Fullerton Baird.)

Gastroslomvsbairdii, Gill & Ryder, Proc. U. S. Nat. Mus., vi, 1883, 271, off the Grand Banks
of Newfoundland. (Type, Nos. 33294, 33295, and 33386. Coll. Albatross.)

Order S. ISOSPONDYLI.

(The Isospondylous Fishes.)

Soft-rayed fishes with the anterior vertebra? simple, unmodified and
without auditory ossicles ; symplectic present ; no ihterclavicles ; oper-

cular bones distinct
;
pharyngeal bones simple above and below, the lower

not falciform. Mesocoracoid* arch always well developed, as in the

Ostariophijsi and the Ganoids, forming a bridge from the hypercoracoid

to the hypocoracoid. Bones of jaws developed, the maxillary broad,

always distinct from premaxillary, and forming part of margin of upper

jaw ; no barbels. Shoulder girdle well developed and connected with the

cranium by a bony post-temporal. Gills 4, a slit behind the fourth. Air

bladder, if present, with a pneumatic duct. Dorsal and anal fins with-

out true spines. Ventral fins abdominal, sometimes wanting. Scales

usually cycloid, sometimes ctenoid ; occasionally wanting. No developed

photophores. Adipose fin present or absent. A large group comprising

most of the marine soft-rayed fishes, excepting those found in the deep

sea, these composing the degenerate group called In'wmi. Some of the

forms, as Elopidas, Albulidce, etc., show analogies with the Ganoid allies of

the Cycloyanoidea. This seems to indicate the probable descent of the

Isospornhjli from a Ganoid stock, but probably not from the same part of

the Ganoid series as that from which the Oatariophysi have sprung, (taog,

equal; mr6vfivlo<;, vertebra 1

.)

Cl .i PKOIftBA :

<i. Adipose fin none.

I>. Dorsal fin inserted more or less before anal (rarely slightly behind it); shore fishes or

river fishes, usually silvery in coloration and with the skeleton firm ; air bladder

well developed.

c Gnlsr plate present, between branches of lower jaw ; month large ; teeth present,

all pointed ; axillary scales and sheaths large. El.0PID.l-:, LVI.

re. Onlar plate none.

<l. Lateral line well developed.

r. Teeth present, no accessory branchial organ.

/. Month small, horizontal
;
posterior part of tongue and roof of mouth

covered with course paved teeth. Annum, ivn.

ff. Mouth large, the teeth all pointed, some of them canine, cone

or molar. n [odontidjb, l\ hi.

0«. Teeth none; an accessory branchial organ behind gill cavity.

Cii win r, i iv

(hi. Lateral line wanting; do gnlar plate.

g. Mouth small, inferior, toothless, the maxilla] \ simple or oearl]

• mach gizzard-like. Dobommidje, i\

Prei ora i of ' ope ; "SpangenstUck " of Gegenbaur.
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gg. Mouth moderate, terminal, the maxillary of about three pieces ; stomach

uot gizzard-like. Clupeid/e, lxi.

ggg. Mouth subiuferior, very large, below a tapering, pig-like snout ; maxil-

lary very long. Engraulidid^;, lxii.

}!>. Dorsal fin posterior, opposite anal ; deep-sea fishes, of loose organization ; mostly

blackish in color ; mouth small, with small pointed teeth ; air bladder wanting.

ALEPOCEl'HALID.'E, i.xiii.

Salmonidea :

aa Adipose fin well developed ; oviducts none, the large eggs usually falling into the cavity

of the abdomen before extrusion
;
air bladder well developed.

h. Stomach siphonal, not having the form of a blind sac
; pyloric cu-ca many ; branchios-

tegals rather numerous.

1. Parietals separated by the supraoccipital ; dorsal fin moderate, the simple rays in

hunt few in number. Sai.monid.t., i.xiv.

ii. Parietals in contact, not separated by a supraoccipital ; dorsal fin very long and

high, the simple rays in its anterior half very numerous. Thymalud.k, lxv.

hh. Stomach coecal, of the form of a blind sac ;
pyloric cceca generally few.

j. Branchiostegals G or more
;
gill membranes separate. Argbntinu>2E, i.xvi.

jj. Branchiostegals 3 or 4 ; body subtei'ete ; mouth small. MiCROSTOMiDje, lxvii.

Family LVI. ELOPID.E.

(The Tarpons.)

Body elongate, more or less compressed, covered with silvery, cycloid

scales; head naked. Mouth broad, terminal, the lower jaw prominent.

Premaxillaries not protractile, short, the maxillaries forming the lateral

margins of the upper jaw ; maxillary composed of about three pieces,

extending backward beyond the eye ; an elongate bony plate between the

branches of the lower jaw (analogous to the gular plate in Amia *) ; bands

of villiform teeth in both jaws and on vomer, palatines, pterygoids,

tongue, and base of skull; no large teeth. Eye large, with an adipose

eyelid. Opercular bones thin, with expanded membranaceous borders;

a scaly occipital collar. Gill membranes entirely separate, free from the

isthmus. Branchiostegals numerous, (29 to 35). Gill rakers long and
slender. Pseudobranchhe present or absent. Belly not keeled nor serrated,

rather broad and covered with ordinary scales. Lateral line present.

Dorsal fin inserted over or slightly behind ventrals ; caudal fin forked; no

adipose fin ; dorsal and anal depressible into a sheath of scales
;
pectorals

and ventrals each with a long accessory scale. Parietal bones meeting

along top of head. Pyloric coeca numerous. Genera three, species about

five, forming two well-marked subfamilies, both widely distributed in the

tropical seas. The species are not much valued as food, the flesh being

dry aud bony. (Clupeidce, group Elopina, Giinther, Cat., VII, 469-471, 1868.)

Mi'.GAi.oi'iN.i:

:

a. Pseudobranchiae none; body oblong, covered with large scales; anal fin larger than dor-

sal ; last ray of dorsal produced in a long filament.

/-. Dorsal tin inserted notably behind insertion of ventrals. Tarpon, 197.

Ei.oimn i: :

aa. Pseudobranchiae large ; body elongate, covered with small scales; anal fin smaller than

dorsal ;
last ray of dorsal not produced in a filament. ElOPS, 198.

*The gular plate BUggests the similar structure seen in Amia, but its homology is not proved.
Although, the Clupeiform fishes are probably descended from Ganoids related to Amia, there may
be no closer relation between Amia aud Elops or Megalops, than between Amia and Clupea.
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197. TARPON, Jordan & Evermann.

(Grande £caille.)

Tarpon, Jordan & Evermann, new genus, {atlanticus).

Body oblong, compressed, covered with very large, thick, silvery,

cycloid scales ; belly narrow, but not carinated, its edge with ordinary

scales. Mouth large, oblique, the lower jaw prominent; maxillary

broad, extending beyond the eye. Villiform teeth on jaws, vomer, pala-

tines, tongue, sphenoid, and pterygoid bones. Eye very large, with an
adipose eyelid. Lateral line nearly straight, its tubes radiating widely

over the surface of the scales. Branchiostegals 23. Pseudobranchise

wanting. Gill rakers long and slender. Dorsal fin short and high,

inserted behind the ventrals (over the ventrals in Megalops), its last ray

elongate and filamentous as in Megalops, Dorosoma, and Opistlionema;

anal fin much longer than dorsal, falcate, its last ray produced; caudal

widely forked
;
pectorals and ventrals rather long; anal with a sheath

of scales; dorsal naked; caudal more or less scaly; a collar of large

scales at the nape. Vertebra1 about 57 (28 + 29). Size very large, the

largest of the herring-like fishes.

The posterior insertion of the dorsal fin distinguishes the single spe-

cies of Tarpon from the East Indian Jlegalops cyprinoides, a fish of similar

habit, in which the dorsal is inserted above the ventrals. £ Tarpon or

Tatpum, the common name in Florida, probably of Indian origin.)

•670. TARPON ATLANTICUS (Cuvier & Valenciennes).

(Tarpon; Tarpum; Grande Ecaille; Silver-fish; Sabalo; Savanili.a; Savalle.)

Head 1 ; depth 3f . D. 12 ; A. 20 ; lateral line 42 ; branchiostegals

23. Body elongate, compressed, little elevated. Dorsal filament longer

than head. Mouth large, the maxillary extending beyond eye. Uniform
bright silvery, the back darker. Length 6 feet. Long Island to Brazil

;

common on our southern coasts, but probably not breeding north of

Cuba; noted for the great size of its scales, which are used in ornamen-

tal work. It reaches a weight of 30 to 110 rxninds. It is not much
valued for food, although much appreciated by anglers. "An immense
and active fish, preying eagerly on schools of small fry, in pursuit of

which it ascends fresh-water rivers quite a long distance." (Stearns.)

It is often dangerous to seine fishermen, leaping over or through the nets

with great force.

Megnlops atlanticus, Cuvier & VALENCIENNES, Hist. Nut. Pois.«., xiXj 398, 1846, Guadeloupe;
San Domingo; Martinique; Porto Rico.

lops elongutus, GlRARD, Pine. Ac. Nut. Sci. I'hila., 18.">8, 224, Long Island.

Megalops ihrissoides, GUnther, Cat., vn, 172, 1868, and of most authors; bul the nam.' (Xupea

tkriuoides, Bloch a Schneider, belongs to the Bast Indian Megalopt cyprinoides] Jordan a

• in beet, 83 aopsis, 262, 1

198. ELOPS, Liuna'us.

. Syst. Nat., Ed. \ir, .".Is, 1766, (foui

H Laoepede, Hi-* Nat. Poiss., v, 898, 1803, (amta-caroftna).

Tricliuimtu*, Rafinesque, Analyse de la Nature, 1815, 98, (aano-earoUna) ; ubstitutfl for WbsgOnf

mi, considered objectionable.
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Body elongate, covered with thin, small, silvery scales. Dorsal fin

slightly behind ventrals, its last rays short, the fin depressible into a

sheath of scales: anal fin smaller, similarly depressible ; pectorals and
ventrals moderate, each with a long accessory scale. Opercular bones

thin, with expanded, membranaceous borders; a scaly occipital collar.

Lateral line straight, its tubes simple. Pseudobranchise present, large.

Vertebra' 43 -f- 29= 72. Large fishes of the open seas, remarkable for the

development of scaly sheaths. The young are ribbon-shaped aud
elongate, passing through a series of changes like those seen in Albula.

(t/oii', name of some sea fish; a swordtish or sturgeon; from t/.ubvu, to

drive or move.)

671. ELOPS SAUBUS, Linnaeus.

(Ten-pounder ; John-Marigole ; Bony-fish; Big-eyed Herring; Mata.tuelo Real; Chiro;

Lisa Francesa.)

Head 4 } ; depth 5 to 6; eye large, 4 to 5. D. 20; A. 13; V. 15 ; B. 30;

scales 12-120-13. Gular plate 3 to 4 times as long as broad. Length 3

feet. Tropical seas ; abundant and very widely distributed. Common in

America, north to Carolina and the Gulf of California ; straying on the

Atlantic Coast to Long Island, (saurus, oavpog, lizard.)

Elcrps saurus, LiNW.rs, Syst. Nat., Ed. xn, 518, 1766, Carolina ; GOnther, Cat., vn, 470, 1868;

Jordan & Gilbert, Synopsis, 261, 1883, and of most authors.

Argentina Carolina, Linn i:rs, Syst. Nat., Ed. xn, 519, 1766, Carolina.

Argentina machnata, ForsrAl, Descr. Anim., 68, 1775, Djidda, Arabia.

Mugilomorus anna-carolina, Lacepkdk, Hist. Nat. Poiss., v, 30s. 1803, South Carolina.

Elopsinermis, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, l8l">, 445, New York.

Elops eapensis, Smith, Zool. S. Africa, 1845, pi. 7, Cape of Good Hope.
Flops purpurascens, Richardson, Ichth. China, 311, 1846, China.

Family LVII. ALBUL1LLE.

(The Lady-fishes.)

Body rather elongate, little compressed, covered with rather small,

brilliantly silvery scales ; head naked. Snout conic, subquadrangular,

shaped like the snout of a pig, and overlapping the small, inferior, hori-

zontal mouth. Maxillary rather strong, short, with a distinct supple-

mental bone, slipping under the membranous edge of the very broad

preorbital
;
premaxillaries short, not protractile. Lateral margin of

upper jaw formed by the maxillaries ; both jaws, vomer, and palatines

with bands of viliiform teeth ; broad patches of coarse, blunt, paved

teeth on the tongue behind and on the sphenoid and pterygoid bones.

Eye large, median in head, with a bony ridge above it, and almost covered

with an annular adipose eyelid. Opercle moderate, firm
;
preopercle with

a broad, flat, membranaceous edge, which extends backward over the

baseof the opercle. Pseudobranchise present. Gill rakers short, tubercle-

like. Gill membranes entirely separate, free from the isthmus; branchi-

ostegals about 14: a fold of skin across gill membranes anteriorly, its

posterior free edge crenate ; no gular plate. Lateral line present. Belly

not carinate, flattish, covered with ordinary scales. Dorsal fin moderate,

in front of ventrals, its membranes scaly ; no adipose fin : anal very small

;

caudal widely forked Pyloric cceca numerous. Parietal bones meeting
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along top of head. Vertebrae numerous, 42 + 28= 70. A single species

known, found in all warm seas. In this, and probably in related families,

the young pass through a metamorphosis, analogous to that seen in the

Conger Eels. They are for a time elongate, band-shaped, with very small

head and loose transparent tissues. From this condition they become

gradually shorter and more compact, shrinking from 3 or 3^ inches in

length to 2 inches. According to Dr. Gilbert, this process, like that seen

in various eels, is a normal one, through which all individuals pass. In

the Gulf of California, where these fishes abound, these band-shaped

young are often thrown by the waves on the beach in great masses.

(Clupeidce, group Albulina, Giinther, Cat., VII, 468, 469, 1868.)

199. ALBULA (Gronow) Bloch & Schneider.

(Lady-fishes.)

Conorhyncus, Nozeman, Act. Select, m, 382, 1757, (nonbinomial).

Albida, Ghonow, Zobphyl., 102, 1763, (nonbinomial).

Albula, Bloch & Schneider, Syst. Ichth., 432, 1801, [conorhyncus = vulpes).

Butyrinus, Lacepede, Hist. Nat. Poiss., v, 45, 1803, [banana= vulpes).

Glossodus, Cuvier, in Agassiz, Spix, Pise. Bras., 48, 1829, (forskdli = vulpes).

Characters of the genus included above. (Latin albas, white.)

672. ALBULA VULPES (Linnreus).

(Lady-fish; Bone-fish; MacabI; Sanducha; Banana-fish.)

Head 31; depth 4. D. 15; A. 8; scales 9-71-7. Upper lobe of caudal

the longer. A broad band of peculiar, elongate, membranaceous scales

along middle line of back ; accessory ventral scale large. Brilliantly

silvery; olivaceous above ; back and sides with faint streaks along the

rows of scales ; fins plain; axils dusky. Length 18 inches to 3 feet.

Tropical seas, on sandy coasts, almost universally distributed and gen

erally abundant, ranging northward on our coasts to San Diego and Long
Island. A beautiful and active fish, in most places little valued as food,

but in some regions, as Key West, highly appreciated, (vulpes, fox.)

Unbarana, Mahcgrave, Hist. Bras., 1C48, Brazil.

Vulpes bahamensit, [the Bone-fish], Cateshy, Nat. Hist. Caroliuas, etc., pi. n, tip:. 1, 1737,

Bahamas.
Esox vulpes, LinnjEI/r, Syst. Nat., Ed. x, 1758, 313, Bahamas; baaed on (lie Bone-fish, Vulpes

bakamensis, of Catesby.

Argentina glossodonta, Fobskal, Descr. Anim., 08, 1775,Djidda. Arabia.

Kacabi, Parra, Dif. Piezaa Cuba, 88, pi. 35, fig. 1, 1787, Cuba; baaed on Unbarana of Marc-crave.

Bynodus argenteus, Bloch & Schneider, Syst. Iclith., 398, 1801, Asia.

Chipeabrasiliensis, Bloch & Schneider, 8ys1 Iditli., 427, 1801, Brazil.

Albula eonorynchua, Bloch Sl Schneider, Syst. Ichth., 432, 1801, Antilles; after Gronow and

Pluhisb; called Albula phanieri on plate 80.

Amia tmmaculata, Bloch & Schneider, s.v.-t. ichth., 461, 1801, Central America; after

Macabi <>f Parr \.

Butyrinut banana, Lacepede, Hist. Nat. Poiss., v, 46, 1803, lie de France.

Olupeamacrocepkala, l.\< uiit, Hist. Nat. Poiss., v, 426, 1803, Martinique; on I drawing by

I'M Mill;.

rskdli, Voassiz, spi\, Pise. Bras., 49, 1829, Bahia; called BngraulU wrtau and

Engraulit bahientit on the plates, 22 and 24,

Allmii parrm, OUVIIB A Yai.i.m hanks, Mist. Nat. Poiss., xi\, B89, 1846, Martinique; Bahia;

Rio de Janeiro.
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Albula goreensis, Cuvier & Valenciennes, Hist. Nat. Poiss, xix, 342, 1846, Gorea.

Albula neoguinaica, Cuvieb & Valenciennes, /. c, xix, 350, 184G, New Guinea.

Albula seminuda, Cuvieb & Valenciennes, 7. c, xix, 351, 1846, New Guinea.

Albula erythrocheilos, Cuvieb & Valenciennes, L <•., xix, 352, pi. 540, 1846, Friendly Islands

Albula forsteri, Cuvieb & Valenciennes, /. c, xix, 354, 1846, Tahiti.

Albula roslrata, Gbonow, Cat. Fishes, 189, 1854, American Ocean, etc.

Albula conorhynchus, Gcntiier, Cat., vn, 468, 1868.

Albula vulpe$, Jordan & Gilbert, Synopsis, 258, 1883.

Family LVIII. HIODONTID^.

(The Moon-eyes.)

Body oblong, much compressed, covered with moderate-sized, bril-

liantly silvery, cycloid scales. Head naked, short, the snout blunt.

Mouth moderate, oblique, terminal, the jaws about equal. Premaxilia-

ries not protractile. Maxillary small, slender, without evident supple-

mental bone, articulated to the end of the premaxillary, and forming the

lateral margin of the upper jaw. Dentition very complete; premaxillary

and dentary bones with small, wide-set, cardiform teeth; maxillaries

with feeble teeth ; a row of strong teeth around the margin of the tongue,

the anterior canine and very strong; between these is a band of short,

close-set teeth ; vomer with a long, double series of close-set, small

teeth ; similar series on the palatines, sphenoid and pterygoids ; sides

of lower jaw fitting within the upper, so that the dentaries shut

against the palatines. Eye very large, the adipose eyelid not much
developed. Preorbital very narrow. Nostrils large, those of each side

close together, separated by a flap. Gill membranes not connected, free

from the isthmus, a fold of skin covering their base. No gular plate.

Branchiostegals 8 to 10. Gill rakers few, short, and thick. Pseudo-

branchia? obsolete. Lateral line distinct, straight. Belly not serrated.

Dorsal fin rather posterior ; anal elongate, low ; ventrals well devel-

oped ; caudal strongly forked ; no adipose fin. Stomach horseshoe-

shaped, without blind sac; one pyloric ccecum. Vertebra about 60.

Air bladder large. No oviducts, the eggs falling into the cavity of the

abdomen before exclusion. A single genus, with three species, inhabit-

ing the fresh waters of North America ; handsome and gamy fishes, of

little value as food. (Hyodontida;, Giinther, Cat., vn, 375, 376, 1868.)

200. HIODON, Le Sueur.

(Moon-eyes.)

Hiodon* Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 334, {(ergims).

Glossodon,* Rafinesque, Amer. Monthly Mag.,n, September, 1818, 354, (harengoides),

Amphiodon, Rafinesque, Jouru. de Physique, 421, 1810, (alosoides).

Clodalus, Rafinesque, Ichth. Oh., 43, 1820, {clodalus tergisus).

Glossodon, Heckel, Russeggers Reisen, i, 1033, 1842, (smithii = alosoides).

EkUtonistius, Gill A' JORDAN, Bull. U. S. Nat. Mus., x, 68, 1877, (chrysopsis = alosoides).

Hyodon, corrected orthography.

* It is not certain which of these two names, Hiodon and Glossodon, has precedence of date.

Hiodon is in common use and was accompanied by a much better description than Rafinesque
usually furnished. We therefore retain it.
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Generic characters included above. {yoeitiriQ, hyoid; bdovg, tooth;

"hyoid" is the hone shaped like the letter T, forming the base of the

tongue.)

Amphiodon (aM</>i> both ; bSovs, tooth) :

a. Belly in front of ventrals carinated ; dorsal with 9 developed rays. alosoides, 673.

Hiodon :

aa. Belly in front of ventrals not carinated ; dorsal with 11 or 12 developed rays.

b. Belly behind ventrals carinated ; eye 3 in head. tergisus, 674.

bb. Belly nowhere carinated ; eye 2% in head. selenops, 675.

Subgenus AMPHIODON, Rafinesque.

673. HIODOX ALOSOIDES (Rafinesque).

(La Quesche ; Naccaysii.)

Head i\; depth 3-J-; eye 3+. D. 9; A. 32; scales 6-56-7. Body closely

compressed, becoming deep in the adult, the ventral edge everywhere cari-

nated. Maxillary reaching to beyond middle of eye. Caudal peduncle

rather stouter than in H. tergisus, and the fin not so deeply forked. Back
less arched and snout blunter than in the other species, the mouth larger

and more objique. Pectorals longer and ventrals shorter than in H. ter-

gisus. Bluish; sides silvery, with golden luster. Ohio River and north

to the Saskatchewan; common northwestward. (Alosa, shad; eidoc, like.)

Amphiodon alosoides, (misprinted alveoides), Rafinesque, Journ. Phys., Paris, 421, 1819, Ohio R.

Hyodon amphiodon, Rafinesque, Ichth. Oh., 42, 1820, Ohio River near the Falls.

Hyodon chrysopsis, Richardson, Fauna Bor.-Amer., in, 232, 1836, Cumberland House, Sas-

katchewan River ; Jordan, Bull. U.S. Nat. Mus.,x, 68, 1877.

Hyodon alosoides, Jordan & Gilbert, Synopsis. 259, 1883.

Subgenus HIODON.

674. HIODOX TERGISUS, Le Sueur.

(Moon Eye ; Toothed Herring.)

Head 4£; depth 3; eye 3. D. 12; A. 28; scales 5-55-7. Vertebra- 30 +
31 = 61. Body oblong, moderately compressed. Eye large, the maxillary

barely reaching its middle. Pectoral fins not reaching ventrals, the lat-

ter just short of vent. Belly behind ventrals somewhat carinate, but not

before ventrals. Color brilliantly silvery, olive-shaded above. Length
12 inches. Great Lakes and the Mississippi Valley; north to Assiniboine

River; abundant in the larger streams. One of our handsomest fishes,

not valued as food, the flesh being dry and full of small bones, (tergisus,

scoured or polished.)

Hiodon tergisus,* Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 364, Ohio River.

todon harengoides* Rafinesque, Amer. Month. Mag., u, September, 1818, 354, Ohio River.

don heterurus, Rafinesque, /. c, L818, 354, Falls of Ohio River.

Hiodon clodalus, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 367, Ohio River at Pittsburg.

Ms, Rafinesque, [ch. Oh., 42, 1820, Ohio River.

Cyprinus (Abramis f) smilhii, Richardson, Fauna, Bor.-Amer., in, 110, 1836, Richelieu River.

iclandalus, Cuvier <$ Valenciennes, His. Nat, Poise., six, 313, 1846; after Le Sueur.

// don tergisus, GOnther, Cat., vn, 375, 1868; JORDAN, Bui. U.S. Nat. Mus., K, 68, 1877; JORDAN
I Qilbi i:i, Synopsis, 2.7J, 1883.

i" ii.. i k \ which of the nearly synchronous specific names tergisus and harmg*
entitled to precedence. T> rgisus is m common use, was accompanied by > better description ami
i- .i better Dame.
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«7o. fllODON SELEXOPS. Jordan & Bean.

Head4i; depth 4: eye 2£. D. 12: A. 27: lateral line 50. Body more

elongate than in the other species of Hiodon, little compressed, not much
elevated, the belly nowhere carinate. Eye very large. Pectorals not

reaching to ventrals. Coloration clear silvery. Tennessee, Cumberland,

and Alabama river8, scarce; recorded from Nashville, Chattanooga, and

Montgomery, (ae Aijvij, moon; (•".•.eye.)

selenops, Jordan & Beax, Bull. U. S. Nat. Mns., x, 07, 1ST7, Chattanooga, Tenn.

(Type, No. 19844); Jordan k Gilbert, Synopsis, 260, 1883.

Family LIX. CHANLLLL.

(The Milk Fishes.)

Body oblong, compressed, covered with small, firm, adherent scales.

Lateral line distinct. Abdomen broad and rlattish. Snout depressed;

mouth small, anterior, the lower jaw with a small symphyseal tubercle;

no teeth
;
premaxillary joined to upper anterior edge of maxillary. Eye

with an adipose eyelid. Gill membranes broadly united, free from the

isthmus. Branchiostegals 4 ;
pseudobranchia- well developed ; an acces-

sory branchial organ in a cavity behind the gill cavity. Dorsal fin

opposite the ventrals : anal fin shorter than dorsal. Mucous membrane
of (esophagus raised into a spiral fold; intestine with many convolu-

tions. Coloration silvery. Vertebra' about 45. Large fishes of the

wanner parts of the Pacific. One genus and three species known.

(Clwpeidce] group Chanina, Giinther, Cat., vn. 473, 1868.)

201. CHANOS, Lacepede.

Ohanos, Lacepepe, Hist. Nat. Poiss., v, 395, 1803, (arabicus).

Lutodeira (Kuhl) Rtjppel, Neue Wirbelthiere Abyssinia, 18, 1835, (<//-

Ptycholepis, Gray, Dieffenbacb's Travels in New Zealand, n. 218, about 1842, [salnu

Characters of the genus included above, (\uvug, name in modern

Creek, from x"voc, the open mouth.)

67H. CHANOS CHANOS (Forskal).

(Milk-hsii ; Sabalo; Awa ; Chant; Angeo.)

Head If; depth 4. D. II, 12; A. II, 9: scales 12-86-14. Vertebra-

19 + 26 = 45; snout 3|; eye 3^; maxillary 4£. Pectoral If; ventral lf|

caudal ' longer than head; dorsal li in head. B. 4. Aspect of a large

Cyprinoid. Body elliptical, moderately compressed, the caudal peduncle

slender. Head pointed, rounded above. Eye and side of head covered

by a large transparent, imperforate adipose eyelid. Mouth small, terminal

toothless, transverse, the lower jaw included : maxillary broad, slipping

under the adipose preorbital, without supplemental hone. Opercle trun-

cate behind. Psendbranchiae very large. Gill rakers fine and llexible,

very close set, rather long. Bones of gill rakers llexible. Cill arches all

connected by membrane. Lateral line well developed. Scales firm,

cycloid, with strongly marked longitudinal stria-. Scales rather large,

hard, firm, enamelled, becoming bony when dry. used by the Indians for

ornamental work. Dorsal inserted somewhat nearer snout than base of

caudal, before ventrals, its first ray falcate, its last produced in a short
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filament, longer than pnpil ; base of fin with a large scaly sheath
;
pec-

toral and ventral with scaly axillary appendage ; anal similar to dorsal

but much smaller
;
pectorals and ventrals rather small ; caudal very long,

forked to the base, its lobes subequal, straight ; base of fin with small

scale ; ventrals somewhat falcate. Color greenish above, the sides bril-

liantly silvery, fins more or less darkened ; inside of ventrals and pectorals

blackish. Length 2 to 5 feet. Pacific and Indian oceans, on sandy shores,

north to the Hawaiian Islands and to the Gulf of California, where it is

abundant ; a food fish of some importance ; occasionally entering streams.

MugUchanos, FokskAl, Descr. Auim., 74, 1775, Red Sea at Djidda, Arabia.

Mugil ealmojieue (Forstek) Bloch & Schneider, Syst. Ichth., 121, 1801, Pacific Ocean.

Chanos arabicus, Lacepkde, Hist. Nat. Poise., v, :'>9(>, 1803, Arabia.

Gyprbmspala and tola, Cuvier, Regno Anini., Ed. 2, n, 276, 1829, India.

Leuciscus zeylonicus, Bennett, Proc. Comm. Zool. Soc, 184, 1832, Ceylon.

Bvtirinus maderaspatensis, Jf.hdon, Madr. Journ. Lit. Sc, xv, '.'A4, Madras.

Chano8 metdo, Isle of France, chloropterus, Madipolam, nuchalis, Vigazapatam, orientalit,

Japan, and cyprinella, Hawaiian Islands, Cuvier <fc Valenciennes, Kist. Nat. Poies.,

xix, 194, 198, 1846.

Chanos mdicus, Bleeker, Verb. Bat. Gen., xxiv, 11, 1852, East Indies.

Okcmos aalmoneue, Gl'ntiier, Cat., vn, 473, 1868.

Family LX. DOROSOMID^E.

(The Gizzard Shads.)

Body short and deep, strongly compressed, covered with thin, deciduous,

cycloid scales. Belly compressed to an edge, which is armed with bony
serratures. Head naked, short, rather small. Mouth small, inferior,

oblique, overlapped by the blunt snout; no teeth ; maxillary narrow and
short, with a single supplemental bone, not extending to opposite middle

of eye, and forming but a small portion of lateral margin of upper jaw

;

mandible short and deep, its rami enlarged at base
;
premaxillariea not

protractile. Gill rakers slender, exceedingly numerous, not very long,

similar on all the arches. Gill membranes not united, free from the

isthmus; branchiostegals about 6; pseudobrauchia 1 large. An adipose

eyelid. No lateral line. Dorsal fin about midway of the body, usually

behind ventrals. Pectorals and ventrals moderate, each with an accessory

scale. Anal very long and low ; caudal forked. No adipose I'm. Ver-

tebrae 49. Stomach short, muscular, like the gizzard of a fowl. A single

genua in our waters; species about 10. Mud-eating hshes of the coasts

and rivers of warm regions, of little value as food. The fa mil v is \»u\

close to the Clupeidce, the distinguishing characters being not of great

importance. (Clupeidce, group Chato'essina Qunther, Cat., vii, 406-411,

1868.)

202. DOROSOMA, Kalinosquo.

(Gizzard Shad.)

mo, II m [NESQUl, Iclilli. 0h.
f
39, 1820, [notata atpediamm).

OJuUoi uua, Ccvieh, Regm Inimal, Ed. 2, Vol. u, 320, L829; in part, (includes Opittham ma, etc).

Ci \n.i: & Valenciennes, Hist. Nat. Poiss., \\i, 94, 1848, [cepediamu).

Characters of the family, with the addition that the last ray of the

dona] is prolonged and filiform as in Opi8thonema
}
Megalopa, and tarpon-
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a character which separates Dorosoma from the Asiatic genus Auodontos-

toma. (dbpv, lance ; o^fia, body ; in allusion to form of body in the young.)

«. Anal rays 30 to 33; lower jaw included. . cepedianum, 677.

aa. Anal rays 20 to 25; jaws subequal.

I. Dorsal fin inserted just behind ventrals; 9 scutes behind ventrals. mexicanum, 678.

bb. Dorsal fin inserted just before ventrals; 12 scutes behind ventrals. petexense, 679.

677. DOROSOMA CEPEDIANUM (Le Sueur).

(Gizzard Shad; Hickory Shad.)

Head 4£ ; depth 2^ ; eye 4*. D. 12; A. 31 j scales 56-23 ; scutes 17+ 12.

Body deep, compressed, the back elevated in the adults. Dorsal about

median, slightly behind ventrals, its filamentous ray about as long as

head, sometimes longer, sometimes shorter. Caudal widely forked, the

lower lobe the longer. Silvery ; bluish above
;
young with a round dark

spot at the shoulder ; tips of ventrals and edge of anal often dusky.

Length 15 inches. Cape Cod to Mexico ; abundant southward, entering

all rivers, and permanently resident (var. heterurum) everywhere in the

Mississippi Valley in the larger streams ; also introduced into Lake Mich-

igan and Lake Erie, and landlocked in ponds from New Jersey to Texas.

A handsome fish, of no value as food. (Named for Bernard Germain fitienne

de la Ville sur Illon, Comte de La Ce"pede (1756-1825), known as'Citoyen

Lacepede during the French Revolution ; a brilliant and most industrious

writer, who compiled his great Histoire Naturelle des Poissous under most

difficult conditions during the French revolution.)

Megalops cepediana, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 361, Delaware and Chesa-

peake bays.

Clupea heterura, Rafinesque, Ainer. Monthly Mag., 1818, 354, Ohio River.

Dorosoma notata, Rafinesque, Ichth. Oh., 39, 1820, Ohio River.

Okatoessns ellipHcus, Kirtland, Report Zool. Ohio, 169, 1839, Ohio River.

Dorosoma insoiiabil is, Abbott, Proc. Ac. Nat. Sci. Phila., 1860, 365, Sturgeon Pond, Trenton,

New Jersey.

Chato'essus cepedianus, Gunther, Cat., vn, 409, 1868.

Dorosoma cepedianum, Jordan & Gilbert, Synopsis, 271, 1883.

Represented along coast and in lower courses of rivers of Texas by

677a. DOROSOMA CEPEDIANUM EXILE, Jordan & Gilbert.

Body elongate, the depth about one-third the length, (exilis, slender.)

Dorosoma cepedianum <:<-ilc, Jordan & Gilbert, Proc. TJ. S. Nat. Mus., 1882, 585, Galveston.

(Type, No. 30913. Coll. Jordan.)

H7S. DOROSOMA MEXICANUM (Gunther)

Head 3£ ; depth 2f ; eye 4. D. 14 ; A. 25 ; scales 40-13. Maxillary

extending to below front of eye, which is equal to snout; jaws equal.

Dorsal inserted just behind ventrals, its filament reaching end of anal;

nine scutes behind ventrals. Silvery, with a small black humeral spot.

East coast of Mexico. (Gunther.)

Chato'essus mexicanus, Gunther, Cat., vn, 409, 1868, Mexico. (Coll. M, Salle.)

Dorosoma mexicauum, Jordan & Gilbert, Synopsis, 887, 1883.
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679. DOROSOJIi. PETENENSE (Gunther).

Head 3£ ; depth 2f ; eye 3£. D. 14 or 15 ; A. 20 to 23 ; lateral line 40.

Maxillary extending to below front of eye, which is longer than snout;
jaws equal. Dorsal inserted slightly in advance- of ventrals and nearer
tip of snout than base of caudal, its filament reaching end of anal ; 12

scutes behind ventrals. Silvery, with a small, round black humeral
spot. Lake Peten, Yucatan. (Gunther

J

Chalv'cssus pelenensis, Gunther, Cat., vu, 408, 1868, Lake Peten, Yucatan. (Coll. Salviii.)

Family LXI. CLUPEID^E.

(The Herrings.)

Body oblong or elongate, more or less compressed, covered with cycloid

or pectinated scales. Belly sometimes rounded, sometimes compressed,
in which case it is often armed with bony serratures. Head naked,
usually compressed. Mouth rather large, terminal, the jaws about
equal; maxillaries forming the lateral margins of the upper jaw, each
composed of about three pieces. Premaxillaries not protractile ; teeth

mostly small, often feeble or wanting, variously arranged. Adipose eye-

lid present or absent. Gill rakers long and slender; gill membranes not
connected, free from the isthmus. No gular plate. Gills 4, a slit behind
the fourth. Branchiostegals usually few (6 to 15). Posterior lower part
of opercular region often with an angular emargination, the tips of the
larger branchiostegals being abruptly truncate. Pseudobranchhe pres-

ent. No lateral line. Dorsal fin median or somewhat posterior, rarely

wanting. No adipose fin. Ventrals moderate or small (wanting in Pris-

tigaster). Anal usually rather long; caudal fin forked. Vertebra 40 to

56. Genera about 30 ; species 150; inhabiting all seas, and usually swim-
ming in immense schools ; many species ascend fresh waters, and some
remain there permanently. The northern and fresh-water species, as in

many other families, differ from the tropical forms in having a larger

number of vertebral segments. (Clwpeidw, groups Clupeina and Dus-
fiuiniiriina, Gunther, Cat., vu, 413-467, 1868.)

ill KIIN i :

a. Belly rounded, covered with ordinary scales; supplemental bones of maxillary very nar-

row; anal fin short.

b. Ventral small; teeth small, persistent, on jaws, vomer, palatines, pterygoids, and
tongue.

c. Scales of breast not forming a corselet.

</. Species rery small, with the teeth minute; a silvery lateral hand; the dorsal

short, of 11 to 16 rays; ventrals Inserted nearly under its front.

Jenkins] \, 208,

id. Species of moderate size, with moderate teeth; do silvery lateral band; tho

dorsal long, of 18 to 20 developed rays; the ventrals Inserted much behind

dorsal, much nearer base <>t caudal than tip of snout. Ei bum] i -, 204
oo. Scales of breast adherent, forming a ventral corselet, which covers the cl

pectoral fins, ex< epl the upper edge and tip.

""• Bell] compressed, armed iritfa bonj lerrae; supplemental bones of maxillarj broad.

i
. v. a. 28
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Clupein.t.:

e. Anal flu moderate, of 15 to 25 rays; dorsal inserted nearly opposite ventrals.

/". Scales with their posterior margins entire and rounded; intestinal canal of moderate

length.

g. Last ray of dorsal not produced.

h. Vertebra- about 50 in number (46 to 56); species of northern regions.

i. Vomer with teeth; ventral scutes weak, ventrals below middle of dorsal;

vertebra; 50 to 56. Clvpea, 206.

ii. Vomer without teeth.

j. Ventral scutes very weak, the belly more or less rounded; vertebrae

about 52; ventrals under middle of dorsal. Clupaxodon, 207.

jj. Ventral scutes strong, the belly compressed; vertebra? 46 to 50; ven-

trals below or slightly behind front of dorsal.

le. Premaxillaries meeting at a large angle, so that the tip of upper

jaw does not appear to be notched; cheeks longer than deep.

Pomolobus, 208.

lck. Premaxillaries meeting in front at a very acute angle, so that the

emarginate front of the upper jaw receives the slender tip of

the lower; fore part of cheeks very deep, deeper than long;

jaws toothless. Alosa, 209.

hh. Vertebra? about 42 (40 to 44); tropical species with the scales large and

usually firmly attached; ventrals inserted under middle of dorsal; adipose

eyelid obsolete. Sardixella, 210.

ng. Last ray of dorsal produced in a long filament; scales large, not firmly attached;

otherwise essentially as in Olupanodon. Opisthoxema, 211.

ff. Scales with their posterior margins vertical, and pectinate or fluted; head very large;

no teeth; intestines elongate; herbivorous. Beevooktia, 212.

Pristigasterin.*. :

ee. Anal fin very long, of more than 30 rays ; dorsal fin inserted behind ventrals.

1. Teeth not all villiform ; both jaws with strong canines ; ventrals present, very small.

Chibocentrodon, 213.

//. Teeth all villiform ; no canines.

vi. Ventral fins present. Ilisha, 214.

mm. Ventral fins wanting.

n. Dorsal fin present, inserted behind front of anal ; belly not very convex in

outline.

o. Maxillary not greatly produced backward, not extending behind eye.

Opisthopterus, 215.

oo. Maxillary much produced backward, extending behind eye.

Odontognathus, 216.

un. Dorsal fin inserted in front of anal ; maxillary short ; abdomen excessively

convex in profile, so that the body is very deep. Pristigaster, 217.

203. JENKINSIA, Jordan & Evermaim.

Jenknisia, Jordan & Evebmann, new genus, (stolifera).

Very small species, closely allied to Etrumeus, but with minute teeth and

a silvery lateral baud; the dorsal with less than eighteen rays, the ven-

trals inserted below or just behind it. American. (Named for Dr. Oliver

Peebles Jenkins, Professor of Physiology in Leland Stanford Junior Uni-

versity, in recognition of his work on the fishes of Mexico and the

Hawaiian Islands.)

a. Dorsal inserted a little nearer caudal than tip of snout, the ventrals just behind it ; dorsal

rays about 16 ; anal 11. ACUMINATA, 680.

aa. Dorsal inserted midway between snout and base of caudal; dorsal rays 14 ; anal 15.

lamprot.>:nia, 681.

aaa. Dorsal inserted nearer snout than base of caudal; dorsal rays 11; anal 17. stolifera, 682.
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680. JENKINSIA ACUMINATA (Gilbert).

Head 3^ ; depth 6 ; eye 4£. D. 16 or 17 ; A. 10 or 11 ; scales about 60.

Body slender, the belly rounded. Eye small, If in snout in specimens of

11 inches in length; snout acuminate, as long as maxillary, 3 in head.

Teeth evident in both jaws and on maxillary, vomer, and palatines.

Front of dorsal nearer base of caudal than tip of snout ; ventrals inserted

behind dorsal, slightly nearer base of caudal than base of pectorals.

Translucent, with a faint trace of a narrow lateral silvery band, above
which is aline of dark specks; black specks on bases of vertical fins.

Length 1£ inches. Gulf of California, at 22 fathoms. (Gilbert.)

Etrumeus acuminates, Gilbert, Proc. U. S. Nat. Mus., 1890, 56, Gulf of California. (Coll.

Gilbert.)

681. JENKINSIA LAMPROTENIA (Gosse).

Head 3f ; depth 6. D. 14; A. 15. Snout conical, as long as eye; jaws
even. Maxillary narrow, reaching front of eye ; minute teeth on jaws,

vomer, and palatines. Front of dorsal midway between tip of snout and
base of caudal ; ventrals below its posterior half. A well-defined silvery

lateral band. Jamaica. (Giinther.) {launpbs, shining; raivla, band.)
Cfapea lamprotsenia, Gosse, Naturalist's Sojourn Jamaica, 291, pi. 1, tig. 2, 1851, Jamaica.
(Spratelloides) lamprotsenia, Gunther, Cat., vn, 465, 1868.

682. JENKINSIA STOLIFERA (Jordan & Gilbert).

Head 3f ; depth 5£ ; eye 2\. D. 11 ; A. 17 ; scales caducous, about 36.

Body elongate, slender, moderately compressed. Snout sharp, tapering,

the jaws equal, the maxillary 2^ in head, reaching slightly beyond front

of eye. Teeth minute, evident in both jaws. Eye large. Dorsal high,

inserted at a point slightly nearer snout than base of caudal; ventrals

under fourth dorsal ray, nearly half head, and slightly shorter than pec-

torals. Translucent green ; sides with a silvery band as in Stolephorus,

one-fourth depth of body, a little broader than pupil; a double row of

dots along back before dorsal and a single row behind; fins pale. Length
2 inches. Gulf of Mexico from Key West to Yucatan. A small silvery

fish, very abundant in schools in tho surf with Stolephonis broiaiii, a spe-

cies it much resembles in form and coloration. (aroA//, stole, a stole or

white band worn by priests
; fero, I bear.)

Dutsumitria etolifera, Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1884, 25, Key West. (Type,

No. 34961. Coll. Jordan.)

204. ETRUMEUS, Meeker.

Eti inn. us, Bi.eeker, Verb. Bat. Gen., xxv, Japan, 58, 1^5:i, [micropuA, a Japanese species).

Body rather elongate, somewhat compressed, the abdomen rounded and
without serratures. Mouth terminal, of moderate width, formed an in

Clupea, but the maxillary moid Blender. Teeth moderate, in patches on
jawH, palatines, pterygoids, and tongue. Soales oyoloid, entire, very

deciduous. Branchiostegals numerous, very Blender. Ventrals Inserted
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posteriorly, entirely behind dorsal; the dorsal fin rather long, of 18 to 20

rays: anal low, of moderate length. Pseudobranchiaj well developed

;

pyloric co'ca numerous. No silvery lateral stripe. Few species. Asiatic

and American. (Ikan Etrumei, a Japanese name of Etrum eus microjpun.)

683. ETBUHEUS SADIXA (Mitchill).

(Round Herrino.)

Head 4 ; depth 6. D. 18 ; A. 13. Body terete and fusiform. Mouth
email, maxillary reaching front of orbit. Vomerine teeth present. Eye
large, equal to snout. Fins all very small, the ventrals entirely behind

dorsal ; the dorsal inserted considerably nearer tip of snout than base of

caudal. Axillary scales very long. Olivaceous above, silvery on sides

and below, no distinct lateral band. Length 10 inches. Cape Cod to

the Gulf of Mexico, on sandy shores ; not rare southward. (Sadina, a

diminutive from Shad ; Mitchill called the fish the " Xew York Shadine.")

Clupxi sadina, Mitchill, Trans. Lit. and Phil. Soc, i, 1815, 457, New York.

Alosa teres, I>e Kay, Xew York Fauna : Fishes. 2'VJ, 1842, New York.

Etrumeus teres, Gunther, Cat., vn, 467, 18G8; Jordan & Gilbert, Synopsis, 263, 1883.

205. PERKINSIA, Rosa Smith Eigenmann.

Perkmsia, Rosa Smith Eigenmann, Amer. Nat., February, 1891, 153, (olhonops).

Like Etrumeus. except that the pectoral and ventral fins are shielded,

the scales of the breast adherent, forming a ventral buckler, which covers

the closed pectoral fins, leaving only the dorsal edge and the extreme tip

of the fins visible ; the closed ventrals likewise slip under a posterior

buckler; axillary scales very large, that of pectoral extending nearly to

its tip, that of ventral reaching slightly farther than the fin. Caudal

deeply forked, the lateral scales extending continuously on the center of

the fin almost to margin of middle rays. Adipose eyelid covering the

eye wholly without pupillary slit. One species, from California. (Named
for Hon. George C. Perkins, then governor of California, a patron of

scientific investigation.)

684. PEBKINSIA OTHOXOPS, R. S. Eigenmann.

Head 4 ; depth 5 ; eye 3. D. 17 ; A. 10 ; scales 50. Head compressed

forward ; eye longer than snout ; interorbital space 4i in head. Occiput

with ridges forming a W. the top of head with a lanceolate, depressed

area anteriorly, a median ridge and a triangular area between it and

anterior pari of the W. Maxillary 3 in head, not reaching pupil, the

supplemental bone very narrow. Cheeks, opercles. and humeral scale

with branching mucous canals ; isthmus triangular, the gill covers not

emarginate below. Scales large, deciduous. Teeth as in Etrumeus sadina.

Pseudobranchi;o exposed Gill rakers long and slender. Insertion of dor-

sal midway between tip of snout and end of anal; anal small. Ventrals

short, 3A in head, entirely behind dorsal; pectorals If.' Steel-blue, sides

silvery; upper fins dusky; ventrals with median dusky blotch; inner

surface of pectorals blackish. Length 12 inches. Point Loma, San
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Diego; one specimen known. (Eigenmann.) Evidently very close to

Etrumeus and Dussumieria. (oBovi], veil; oj-ip, eye.)

PerihuHa othonops, Rosa Smith Eigenmann, Amer. Nat., 1891, 153, San Diego, California.

206. CLUPEA (Artedi) Linnseus.

(Herrings.)

Clupea (Artedi) Linnaeus, Syst. Nat., Ed. X; 1758, 317, (harengus).

Rogenia, Cuvies «fc Valenciennes, Hist. Nat. Poiss., xx, 340, 1847, (alba, "the Whitebait," the

young of harengus).

True Herrings with the body elongate, numerous vertebrne, the ventral

serratures weak, and an ovate patch of small but persistent teeth on the

vomer. The few species belong ~to the northern seas, where the number
of individuals is inordinately great, exceeding perhaps those of any other

genus of fishes. Not anadromous, spawning in the sea. (Clupea, herring.)

a. Belly serrate both before and behind ventrals ; anal rays 17. harengus, 685.

aa. Belly serrate behind ventrals only ; anal rays about 14. pallasii, 686.

685. CLUPEA HARENGUS, Linnjeus.

(Common Herring.)

Head 4J; depth 4£ ; eye 4. D. 18; A. 17; lateral line 57; ventral

scutes 28 + 13 ; vertebra) 56. Body elongate, compressed. Scales loose.

Cheeks longer than high, the junction of the mandible and preopercle

under middle of eye. Maxillary extending to middle of eye ; upper jaw
not emarginate ; lower jaw much projecting. Vomer with an ovate patch

of small permanent teeth
;
palatine teeth minute, if present ; tongue with

small teeth
;
jaws with or without minute teeth. Gill rakers very long,

fine, and slender, about 40 on the lower part of the arch. Eye longer than

snout. Dorsal inserted rather behind middle of body, in front of ven-

trals. Pectorals and ventrals short; anal low. Abdomen serrated in

front of ventrals as well as behind, the serratures weak. Bluish; silvery

below, with bright reflections. Peritoneum dusky. Length 16 inches.

North Atlantic Ocean ; abundant on the coasts both of Europe and Amer-
ica, chiefly north of Cape Hatteras where it is known as Labrador her-

ring : the young are canned as sardines at Eastport, Me., and elsewhere.*

Spawns in the sea. (Eu.) (harengus, low Latin for Herring, the word

allied to the German //car, army, a fish that swims in armies.)

&upea harengus, Linn its, Syst. Nat., Ed. x, 1758, 317, Seas of Europe; (Ji'ntiii-i;, Cut.,

vii, 116, 1868 : Jokdah & Gil bxrt, Synopsis, 265, 1883.

Clupea eica, w ilbai m, Artedi, Pise., in, 36, 17'.fJ, English Whitebait

Clupea membras, Pallas, Zoogr. Ro89.-AsIat., Ill, 211, 1811, Baltic Sea.

Clupea halec, OliTCHlLL, Trans. Lit. and Phil. Soc., 1, 1815,461, New York.

Clupea nihil, 1, Mi 1 in 1 1 1,, /. ,.. 166, New York.

Clupea ceerulea, MlT( HILL, /. <., \'<1, 1815, New York.

Clupea elongala, Ll Soi 1 a, Journ. Ac. Nat. Sri. Phila., 1, 1 si 7, 234, Massachusetts.

berring is abundant only to the north of Gape God Mi \\
.

>
I Kendall reports thai

it Is occasionally taken about Portress Monroe. It is ran the <>>.i-i of Maryland, being,
ling to Ublerand Lugger, more common aftei isyere winter.
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Clupea latulus, Cuvier, Regne Aniin., Ed. 2, Vol. II, 318, 1829, Whitebait,

Clupea leachi, Yarrell, Zool. Journ., v, 1829, 277, pi. 12, England.

Clupea minima, (Peck) Storer, Kept. Fish. Mass., 113, 1839, New Hampshire.
Clupea lineolata, Cuvier A: Valenciennes, Hist. Nat. Poiss., xx, 250, 1847, locality unknown.
Bogenia alba, Cuvier & Valenciennes, the young form known as "Whitebait. England.

686. CLUPEA PALLASII, Cuvier & Valenciennes.

(California Herring.)

Head 41; depth 4. D. 16; A. 14; lateral line 52. Lower jaw strongly

projecting ; upper jaw not emarginate. Belly scarcely compressed in

front of ventrals, serrate only between ventrals and anal. Gill rakers

very long and slender. Vomerine teeth weaker than in C. harengus;

usually a few teeth on tongue and premaxillary. Vertebra? also fewer,

30 + 20= 50. Insertion of dorsal slightly nearer front of eye than base

of caudal. Bluish above ; sides and below silvery
;
peritoneum dusky.

Length 18 inches. Pacific Coast from Kamchatka to San Diego; very

similar to C. harengus, and equally abundant. Not entering rivers south-

ward. (Named for Petrus Simon Pallas, of St. Petersburg, naturalist

and explorer, author of the excellent Zoographia Rosso-Asiatica, 1811.)

Clupea harengus, Yar., Pallas, Zoogr. Rosso. -Asiat., in, 209, 1811, Kamchatka.
Clupea pallasii, Cuvier & Valenciennes, Hist. Nat. Poiss., xx, 253, 1847, Kamchatka; based on

Pallas's specimens.

Clupea mirabilis, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 138, San Francisco; Guntiier, Cat.,

vn, 418, 18G8; Jordan & Gilrert, Synopsis, 265, 1883.

Spratelloides bryoporus, Cope, Proc. Amer. Philos. Soc, 1873, 25, Sitka; Jordan & Gilbert, Synop-

sis, 264, 1883.

207. CLUPANODON, Lacepede.

(True Sardines.)

Clupanodon, Lacepede, Hist. Nat. Poiss., v, 468, 1803, (pilchardus, etc.).*

Thrissa, Rafinesque, Analyse de la Nature, 1815, 88 ; substitute for Clupanodon, regarded as an

objectionable name.

Sardinia, Poey, Memoriae, 11, 311, 1860, (pseudohispaniea).

This genus is close to Clupea, which it resembles in the elongate form

and weak ventral serratures. Vomer toothless, the teeth in the jaws

mostly weak. Scales thin, deciduous. Adipose eyelid present. Gill

rakers very numerous. Species about 6, chiefly confined to the two tem-

perate zones, all closely related to the European Sardine, Clupanodon pil-

chardus, and agreeing with it in the rich and delicate flesh; less firm

than that of related species, and much richer in oil. Species marine, not

* "Six species are referred by Lacepede to this genus [Clupanodon], viz: thrissa, L., [Opistho-

nema, (Jill), nasica, Lac, [nasus, Bloch), (Dorosoma, Raf.), pilchardus, L., (Sardinia, Poey), sinensis,

L., (Clupeonia, C. & V.), africanus, Bloch, (Pellona, C. & V.), jnssien, Lac, (Clupeonia, C. &. V.).

One of these. Pellona africana, does not conform to the definition and should be excluded.
All the others (except Dorosoma nasus) are very closely related and are probably all representa-

tives of sections of the genus Clupea, rather than of distinct genera. The name Clupanodon is

prior to all of these and must take the place of one of them. So far as we know it has never
been formally restricted. It seems to us better to consider C. jussieui as the typo of Clupanodon
and to substitute Clupanodon for Clupeonia."—(Jordan & Gilbert, I. c).

[nasmuch as the genus Sardinia is of later date than any of the others included under Clu-

panodon, the name Clupanodon must be used for its type instead of letting it take the place of Clu~

peonia as above suggested. This arrangement accords with the views of Dr. Gill.
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anadromous. Very close to Pomolobus, as also to Clupea, and perhaps the

three should he reunited. (Clupea, herring; avodovg, without teeth; this

genus heing supposed to differ from Clupea hy the absence of teeth.)

a. Opercles conspicuously striate; side with a series of round black spots on level of eye, these

obsolete with age; no teeth in jaws. California. C3:ruleus, 687.

aa. Opercles scarcely striate; sides without black spots; minute teeth on tongue and lower jaw.

West Indian. pseudouispanicus, 688.

687. CLITPANODON CERULEUS (Girard).

(California Sardine.)

Head 4 ; depth 5. D. 14 ; A. 17 ; lateral line 53 ; scutes 18 -f- 1^« Verte-

brae about 50. Body slender, subfusiform, slenderer and less compressed

than a herring, the back rather broad. Ventral serratures very weak.

Maxillary reaching nearly to middle of eye. Adipose eyelids present,

each covering nearly
-J-

of eye. Maudible little projecting, the tip

included. No teeth in mouth. Gill rakers longer than eye, very slender

and numerous, close-set, some 50 or 60 on lower limb of arch. Opercle

truncate behind, the edge vertical, the upper half with conspicuous

branching tubes and strife, the lower with about 7 long strke extending

downward and backward ; top of head with bony striae. A frill of

enlarged scales with dendritic striae about nape and shoulder. Insertion

of dorsal considerably Dearer snout than base of caudal. Dorsal small,

its free edge concave; pectorals and ventrals with sheathing scales;

anal small and low, its last two rays enlarged, forming a sort of finlet.

Dark-bluish above; silvery below ; a series of round black spots on the

level of the eye, running backward, bounding the dark color of the back

;

similar smaller spots above, forming lines along the rows of scales; these

spots sometimes obscure or wanting, especially in old examples ; tip of

lower jaw yellow; lower part of dorsal yellowish; peritoneum black.

Flesh darker than that of the herring and more oily. Length 12 inches.

Pacific Coast from Puget Sound to Magdalena Bay ; abundant on Cali-

fornia coast; spawning in the sea. An excellent food-fish. It resembles

the European Sardine (Clupanodon pilchardus), but has no teeth, and the

belly is less strongly serrate. We have not been able to compare the

California Sardine wrth Clupanodon sagax* from Chili, (ca'ruleus, blue.)

Maletta airulea,j GiRARi), Proc. Ac. Nat. Sci. Phila., 1854, 138, San Francisco.

AltiHua californica, GlLL, Proc Ac Nat. Sci. Phila., 1862, 281, California.

Otupea tagaz, Gcntiier, Cat, vn, 443, 1868; not of Jenyns;! Jordan & Gilbert, Synopsis, 965,

1883.

688. CLUPANODON PSKIDOHISPANICUS (Poey).

(Sardina de Espana, Bam;.)

Head 1 : depth 3J to 4| ; eye 3$. D. 16; A. 16; scales about 45. Ver-

tebra' 10 to 48. Body slender, little compressed, the belly scarcely oari-

* Very few species of shore fishes are, bowerer, common to the (anna of California and « 'liili,

and aa this sardine la not found on the Intervening coast of Ifezico, il Is beat to regard ctenlm
ai distinct from sagax until positively shown to be Identical.

^The name cteru/ea is preoccupied in Cfttpea, bnl aol In Otupanodon.

rax, Jentns, /".I Beagle, Pishes, 134, 1842, Lima, San Lorenzo Island; Atom
miofax, Gibard. I

. 8. Nav. Astr. Exped., 246, 1866, Chili; Alotaflmbriata, Km.ua Btklndachnu,
8. A. K. WisB. Wion, 1866, f. 15, Chili.
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nated, if 8 scutes not prominent ; mouth small, the maxillary not quite

reaching pupil, 2f in head
;
gill rakers very long, slender, and numerous,

30 to 40 below angle, the longest £ eye. Lower jaw with a few feeble

teeth ; °ome minute teeth on tongue. Cheeks much longer than deep,

their ^pth below eye | eye. Adipose eyelid well developed. Opercle

with very faint stria', preopercle with very few. Caudal well forked,

the lower lobe as long as head and a little longer than the upper; ven-

trals inserted nearly below middle of dorsal, a little nearer base of caudal

than tip of snout
;
pectoral \\ in head, a conspicuous sheath of scales at

base. Color bluish, with no distinct markings, sides golden and silvery;

peritoneum dusky ; opercle dusky within. Intestine \\ length of body.

Length 8 inches. Gulf of Mexico ; abundant about Cuba, and not rare

in rather deep water off Pensacola and Tampa ; also occasionally north-

ward as far as Cape Cod; sometimes taken in abundance at Woods Holl,

Mass. (William C. Kendall.) Closely allied to the European Sardine or

pilchard (Clupanodon pilchardus, L.), but distinguished by the absence of

radiating stria? on the opercles, these conspicuous in the true Sardine.

(ipevdtjg, false; lo-avinbc, Spanish; the false Spanish Sardine.)

Sardinia pseudohispanica, Poey, Memorias, n, 311, 1860, Cuba; GCnther, Cat., vii, 442, 1868;

Jordan & Gilbert, Synopsis, 887, 1883.

Glupea pseudohispanica, Kendall & Smith, Bull. U. S. Fish Comm., xiv, 1894, 17.

208. POMOLOBUS, Rafinesque.

(Alewives.)

Pomolobus, Rafinesque, Iehth. Ob., 38, 1820, (chrysochlorU).

Spratella, Cvvier & Valenciennes, Hist. Nat. Poiss., xx, 356, 1847, (pnmila= young of Clupea

spralius).

Meletta, CrviER & Valenciennes, Hist. Nat, Poiss., xx, 366, 1847 (vulgaris= sprattus).

AlauseBa, Gill, Proc. Ac. Nat. Sci. Pbila., 1861, 35, (parvula = jiseudoharengus).

Body oblong, more or less compressed. Mouth moderate, terminal, the

jaws about equal, or the lower projecting, the upper scarcely notched

at tip. Teeth feeble, variously placed, probably never wholly absent;

mandibles very deep at base, shutting within the maxillaries. Gill

rakers more or less long and slender, numerous. Adipose eyelid present.

Scales thin, cycloid, deciduous, entire, rounded posteriorly. Cheeks

with the free portion longer than deep. Dorsal fin rather short, nearly

median, beginning in advance of ventrals, its posterior ray not pro-

longed in a filament; ventral present ; anal moderate. Belly compressed,

strongly serrated before and behind ventrals. Flesh rather dry and poor,

less oily than in Clupanodon. Vertebra 46 to 55 in number, usually 50.

Species numerous, mostly anadromous, the typical species confined to

the northern peas, and mostly anadromous. All the northern species

agree in having a larger number of vertebra than is found in the tropi-

cal species which constitute the genus Sardinella. If this rule holds

with the species in other regions, probably those tropical forms usually

referred to Clupea, constituting the subgenus Kowala, etc., should be

regarded as distinct alike from Clupea and Pomolobus. Pomolobus is very
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close to Clupea, with which it may perhaps need to be reunited. It

seems to us best to regard the true herring, shad, alewife, and sardine as

distinct generic groups, although the characters of the dentition on
•which Valenciennes chiefly relied for distinction have scarcely any value.

(ttw/zo, opercle ; 2.6{3og, lobe.)

a. Teeth in jaws present, those on tip of both jaws mostly persistent; adipose eyelid moderate;

peritonenm pale. chbysochlobis, 689

aa. Teeth in jaws disappearing with age.

b. Peritoneum pale.

c. Head long, about 4 in length ; form rather elliptical. mediocris, 690.

cc. Head shorter and heavier, about 4% in length ; body heavier forward.

-PSEUD0HARENGFS, 691.

bb. Peritoneum black ; fins low. aestivalis, 692.

689. P0H0L0BUS CHRYSOCHLORIS, Rafinesque.

(Skipjack ; Blue Herring.)

Head 3f ; depth 3f; eye shorter than snout, 4£ in head. D. 16; A. 18;

lateral line 52 ; ventral scutes 20 -\- 13. Body elliptical, highest near the

middle, much compressed. Head rather slender and pointed, its upper
profile straight. Lower jaw strongly projecting, its tip entering the pro-

file; upper jaw emarginate; premaxillary, and often tip of lower jaw, with
moderate-sized persistent teeth ; maxillary large, reaching to opposite

posterior part of eye. Eye large, well covered by adipose eyelid. Fins

moderate. Caudal peduncle slender, the caudal widely forked. Gill rakers

comparatively few, short, stout, and coarse, about 23 below the angle of

the arch. Opercles with radiating and branching striae. Brilliant blue

above ; sides silvery , with golden reflections ; no dark spots behind opercle.

Peritoneum pale. Length 15 inches. Gulf of Mexico and Mississippi

Valley; abundant; resident in all the larger streams, and introduced

through the canals into Lake Erie and Lake Michigan. A handsome fish,

but worthless for food, as it is lean and bony. As ordinarily seen, it is

strictly a fresh-water species, but in the Gulf of Mexico, in rather deep
water, specimens of large size and excessively fat, are taken, (xpvadg,

gold; j/wpor, green.)

PomoJobus clm/sochloris, Rafinesque, Ichth. Oh., 38, 1820, Ohio River.

Meletta nuerii, Cuvier & Valexciknnks, Hist. Nat. Poiss., xx, 375, 1847, Wabash River.

Clupea chrysochlorit, Jordan & Gilbert, Synopsis, 206, 1883.

690. PO.UOLOBUS MEDIOCRIS (Mitchill).

(nicKORY Shad; Tailor Herring; Fall Herring; Mattowacca.)

Head 4 ; depth 3|. D. 15 ; A. 21 ; lateral line 50 ; ventral scutes 20 -+• 16.

Head comparatively long, the profile straight and not very steep, form

more elliptical than in the others, and less heavy forward. Lower jaw

considerably projecting; upper jaw emarginate. Opercles rather less

emarginate below and behind than in P. pseudoharengus. Fins Low ; dor-

sal tin inserted nearer snout than base of caudal. Blnish Bilveryj sides

with rather faint longitudinal stripes. Peritoneum pale. Length 21

inches. Cape Cod to Florida : rather common ; not highly valued as a

food-iish ; not ascending streams to spawn, (mediocris, mediocre.)
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Clnpea mediocri, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 450, New York ; Jor-

dan & Gilbert, Synopsis, 266, 1883.

Clupea maUowacca, Mitchill, I. c, i, 1815, 451, pi. 5, fig. 8, New York ; Gunther, Cat., vn,

438, 1868.

f Clupea parvula, Mitchill, I. c, i, 1815, 452, New York.

f ClupeapusiUa, Mitchill, 1. c, i, 1815, 452, New York.

Clupea fasciata, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 233, Massachusetts.

Alosa lineata, Storer, Proc. Bost. Soc. Nat. Hist., n, 1847, 242, Massachusetts ; Storer, Hist.

Fishes Mass., 162, 1867.

Clupea virescens, De Kay, New York Fauna : Fishes, 242, 1842, New York.

691. POMOLOBUS PSEUDOHARENGUS (Wilson).

(Ai.ewife ; Branch Herring; Gaspereau : Wall-eyed Herring; Bio-eyed Herring;

Ellwife.i

Head 4| ; depth 3& ; eye 3£. D. 16 ; A. 19 ; lateral line 50 ; scutes 21 + 14.

Body rather deep and compressed, heavy forward. Head short, nearly

as deep as long, the profile somewhat steep and slightly depressed

above the nostrils. Maxillary extending to posterior margin of pupil.

Lower jaw somewhat projecting ; upper jaw emarginate. Eye large,

slightly longer than snout. Gill-rakers long, 30 to 40 below the angle of

the arch, shorter and stouter than in A. sapidissima. Lower lobe of caudal

the longer. Dorsal fin high, a little higher than long, its height 6£ in

length of body. Bluish above; sides silvery: indistinct dark stripes

along the rows of scales ; a blackish spot behind opercle. Peritoneum

pale. Atlantic Coast of the United States; abundant; entering streams

to spawn; also landlocked in the lakes of western New York (var.

lacustrw), and in Lake Ontario where it is excessively abundant and
where great multitudes sometimes die in early summer, (tievdfc, false;

harengus, herring.)

Clupea pseudoharengus, Wilson, Kees's Encycl., ix. about 1811, probably Philadelphia.

Clupea vernalis* Mitchill, Kept. Fishes N. Y., 22, 1814, and in Trans. Lit. A: Phil. Soc. N. Y.,

i, 1815, 454, New York.

Chijnamegahps, Rafinesque, Amer. Monthly Mag., 1818, 206, Delaware River.

Melettavenosa, CuviER & Valenciennes, Hist. Nat. Poiss., xx, :!74, 1.^47, New York.

Pomololnis pseudoharengus lacustris, Jordan, Man. Vert., Ed. i, 265, 1876, Cayuga Lake, New
York; specimens landlocked. .

Pomolobus pseudoharengus, Gill, Kept. U. S. Fish Connn., i, 1S71-72, 811.

Pomohihrs vernalis, GOODE & Bean, Bull. Essex Inst., 24, 1879.

Clupea vernalis, Jordan & Gilbert, Synopsis, 267, 1883.

692. POMOLOBUS FSTIYALIS (Mitchill).

(Gut Herring; Bh k-back; Black-belly; Simmer Herring; Kyach; Saw-belly.)

Head 5; depth 3^. Similar to the preceding, from which it is best dis-

tinguished by the black peritoneum. Body more elongate, the fins lower

and the eyes smaller, the back darker. First ray of dorsal not equal to

base of fin. Atlantic Coast, appearing later than the preceding; less

abundant northward, and less valuable as a food-fish, perhaps ranging

farther southward. In the Southern States, more abundant than the

* According to Dr. Gill, the paper of Alexander W^Hson in Kees's Cyclopedia, was published
before 1814, the date of MitchiU'e name vernalis. See McDonald in Goode, Nat. Hist. Aquat.
Anim., 580, 594, 1884.
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preceding, from which few fishermen* distinguish it with certainty.

(aestivalis, of the summer.) ,,

Clupea aestivalis, Mitchili, Trans. Lit. & Phil. Soc. N. Y., I, 1815, 456, New York.

Alosa cyanonotou, Storer, Hist. Fish. Mass., 161, 1867, Provincetown, Massachusetts.
.

Pomolobus aestivalis, Goode & Bean, Bull. Essex lust., 24, 1879.

Clujtea aestivalis, Jordan & Gilbert, Synopsis, 267, 1883; McDonald, in Hist. Aquat. Anim.,

579, 1884.

209. ALOSA, Cuvier.

(The Shad.)

Alosa, Cuvier, Begne Animal, Ed. 2, 11, 319, 1829, (alosa).

Alausa, Cuvier & Valenciennes, Hist. Nat. Poiss., xx, 389, 1847, (vulgaris).

Body deep, compressed, deeper than in related American genera, the

head also deep, the free portion of the cheeks deeper than long; jaws

wholly toothless; upper jaw with a sharp, deep notch at tip, the pre-

maxillaries meeting at a very acute angle. Vertebrae 56 (in Alosa alosa),

otherwise as in Pomolobus, to which genus Alosa is very closely allied.

Species three, of the North Atlantic, ascending rivers; highly valued

as food-fishes, although very full of small bones, the flesh white and

rich, hut not oily. (Alosa, Saxon Allis, old name of the European Shad,

Alosa alosa.)

693. ALOSA SAPIDISSIMA (Wilson).

(Common Shad ; American Shad ; North Biver Shad ; Potomac Shad.)

Head 4i ; depth 3. D. 15 ; A. 21 ; lateral line 60 ; ventral scutes 21 -f 16.

Body comparatively deep. Mouth rather large, the jaws about equal,

the lower fitting into a notch in the tip of the upper ; no teeth. Preorbital

moderate ; cheeks much deeper than long, the preopercle extending little

forward, joining the mandible at a point rather behind the eye. Gill

rakers extremely long and slender, much longer than eye, about 60 below

the angle of the arch, the number smaller in specimens from the Gulf of

Mexico, which perhaps represent a tangible variety. Fins small ; dorsal

much nearer snout than base of caudal. Peritoneum white. Bluish

above; sides white and silvery; a dark spot behind opercle, and sometimes

several along the line dividing the color of the back from that of the sides;

axil dusky. Length 2.1 feet. Atlantic Coast of the United States from

tin- Mirimachi to the Alabama, ascending rivers in spring to spawn. One
of the most important of our food-fish, of most excellent flavor, though

with many small bones. Also introduced by the United States Fish Com-
mission on the Pacific Coast, where it is now abundant from Monterey

northward. Specimens from the Gulf of Mexico are smaller, and have

shorter and fewer gill rakers, constituting a slight variety, (sapiditnima.

most delicious.)

• " Their jodgmenl Is by no means infallible, for I have had them Frequently sorl <>ut Into

two piles, the Bshes which they distinguish under these names, and found thai their discrimins
Hon was not at all reliable. The features to which they mainly trust in the determination of

ire the bluer color of the back and the greater serration of 1 1 1
<

- ventral ridge," both
of these characters varying with the condition of the specimen Ltself. (Qooda>)
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Chtpea sapidissima, Wilson, in Rees's New Cyclopedia, ixg., no pagination nor date, but prior

to 1812,* no locality, but probably Philadelphia ; Rafinesque, Anier. Month. Mag.,

Vol. 11, 1817, 205, tributaries of Atlantic Ocean ; Jordan & Gilbert, Synopsis, 267, 1883.

Olupea indigena, Mitchill, Trans. Lit. & Phil. Soc. N. Y., i, 1815, 454, (very young), New York.

Alosaprsestabilis, De Kay, New York Fauna: Fishes, 255, pi. 15, fig. 41, 1842, New York.

Alosasapidissima, of many American writers.

2io. SARDINELLA, Cuvier <fe Valenciennes.

(Scaled Sardines.)

Sardinella, Cuvier & Valenciennes, Hist. Nat. Poiss., xx, 201, 1847, (aurita).

Harewjula, Cuvier & Valenciennes, Hist. Nat. Poiss., xx, 280, 1S47, (lafnla).

Clupeonia, Cuvier & Valenciennes, Hist. Nat. Poiss., xx, 345, 1847, (jnssieui).

KowaJa, Cuvier & Valenciennes, Hist. Nat. Toiss., xx, 3G2, 1847, (thoracata= hoical).

Lite, Jordan & Evermann, new subgenus, (s(olifera).

Small herrings of the tropical seas, with the vertebrae in reduced num-

ber, about 40 to 44, and with the scales large, usually firm and adherent,

often crossed by vertical striae. Ventral scutes strong, 25 to 35 in num-

ber. Adipose eyelid obsolete. Lower jaw projecting ;
upper jaw some-

what emarginate ; teeth weak. Ventrals inserted behind front of dorsal.

Body compressed; cheeks not deep; gill rakers long and numerous;

otherwise essentially as in Pomolohus. The genus Sardinella, as here

understood, covers a wide diversity of forms and may be divisible into

several genera when the anatomy of the species is better known. (Sar-

dinella, diminutive of Sardina, a sardine.)

a. Side of body without distinct silvery lateral band; mouth moderate, the teeth very small,

but permanent over most of the bones of the mouth; scales large and usually firm.

Sardinella:

b. Ventral scutes 33 to 35.

c. Body slender, the depth about 4% in length; a black opercular spot.

anchovia, 694.

cc. Rody rather deep, the depth about 3% in length; no black opercular spot.

clupeola, 695.

bb. Species imperfectly described, probably allied to Sardinella,

d. Snout and chin black. apicalis, 696.

ild. Snout and chin not black; a black humeral spot; sides with dark streaks.

BISHOPI, 697.

Harengula (diminutive of Harengus, herring):

bbb. Ventral scutes 25 to 28; body short and deep, compressed, the scales usually with

vertical stria?.

e. Scales not very firm and little adherent, so that many are lost in preserved examples;

each scale with four vertical wavy stria;; ventral scutes about 15 -)- 10; depth

3§ in length; eye 2% in head; no humeral spot. sardina, MS.

ee. Scales firm and closely adherent so that few, if any, are lost in preserved examples;

usually a humeral spot.

f. Body moderately elongate, the ventral outline not strongly arched, the depth

3% to 3g in length.

g. Head long, 32 in length; eye 2% in head. MACROPHTHALMUS, 699.

</g. Head deep, 4 in length; eye 3 in head. THRISSINA, 700.

ff. Body deep, the ventral outline arched, forming an even curve from suout to

vent, the depth 2% to 3; head 3£ in length; eye 2-., in head.

HUMERALIS, 701.

* Dr. Gill writes " The copy I have before me is in the original binding and has ' Thomas
Munroe's Book 1812 ' on fly leaf."
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Lile (Matti-lile, an Indian name given in Pondickerry to Clupea lile) :

aa. Sides with a very distinct lateral silvery band; scales very firm, without vertical stride;

mouth very small, almost vertical; teeth small, none on vomer; tip of snout, chin,

and upper fins dusky. stolifeba, 702.

Subgenus SARDINELLA.

694. SARDINELLA ANTHOYIA (Cuvier & Valenciennes).

Head about 4| ; depth 1-^. D. 16 ; A. 16. Body elongate and slender.

Scales smooth, large, striated. Suborbital bones finely venulose ; teeth on

tongue and palatines, none on vomer
;
jaws mostly toothless. Dorsal

nearer snout than root of caudal, the ventrals inserted below its middle.

A black spot on opercle above. Martinique to Brazil ; said to be closely

allied to the European Sardinella aurita, also a little known species;

apparently recognizable by the opercular spot. (Cuvier & Valenciennes.)

(Anchovia, anchovy.)

SnrdineUa anchovia, Cuvier & Valenciennes, Hist. Nat. Poiss., xx, 269, 1847, Rio Janeiro; Mar-
tinique.

Clupea anchovia, Gunther, Cat., vn, 421, 1868.

695. SARDINELLA CLUPEOLA (Cuvier & Valenciennes).

(Cailleu.)

Head 4 in total length with caudal; depth 4. D. 18; A. 18. Ventral

scutes 33. Head short
;
profile of back straightish; snout rather long and

blunt. Last rays of dorsal very short ; ventrals under seventh dorsal ray.

Scales very solid, striate ; serrations of belly less strong than in some
species. Steel-blue above, silvery below ; the back with traces of longi-

tudinal streaks
;
yellow blotch in life behind opercle. Guadeloupe ; a food-

fish of delicate flavor. (Cuvier & Valenciennes. ) A little known species,

not recognized by late writers, identified by Poey with Sardinella hutner-

alis and later by Jordan with Sardinella sardina, but different from either

if the above description is trustworthy;* the ventral scutes more numer-
ous. (Diminutive of Clupea, herring.)

Harengxda clupeola, Cuvier ft Valenciennes, IIi6t. Nat. Poiss., xx, 289, 1847, Guadeloupe.

696. SARDINELLA APICALIS (Miiller ft Troschel).

D. 18; A. 17. Lower jaw longer than upper; maxillary reaching first

third of eye, which is more than half head. Ventrals under middle of

dorsal. Scales large, forming nine rows on each side of body. Scales sil-

very, each one on belly with a copper-colored spot
;
point of snout above

and beneath, black; a small, black, longitudinal band on front and a

black spot over each eye; tip of dorsal and edge of caudal black. Bar-

Dadoes. (Miiller & Troschel.) A species of uncertain relations, (qptcato,

Of tin- apex, the tip of snout black.)

/
.
Mi mm: & T&osohkl, in Schomburgk's Hist Barbadoea, 676, 1848, Barbadoes.
GOntiier, Cat., vn, 111. I

-

Ibly identical with Clupea bratilietuit, Stsixdachnkk, [chth. Beitr., rni, 64,1879. Rio
ianeiro ;

num.' preoccupied, changed to Crimea Janeiro. BUqznmanm a Brat, Ann. N. ^ I
at s« i., 1894, 626.
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697. SARDINELLA BISHOPI (Miiller A Troschel).

Allied to Sardinella apicalis, but with a black spot behind operculum

aud no black on dorsal : sides with faint dark streaks ; eye large, half

height of head ; 11 rows of scales on each side. Barbadoes. (Miiller 6c

Troschel.) A doubtful species, of uncertain relations. (A personal

name.)

Alosa biskopi, Mi'-i.i-ER >v Troschel, in Schomburgk's Hist. Barbadoes, 075, 1848, Barbadoes.

Subgenus HARENGULA, Cuvier & Valenciennes.

69>. SAR1UNELLA SABDINA (Poey).

(Sardina de Let.)

Head 31; depth 3£ to 3i. D. 15: A. 18; scales 36 : scutes 15 + 10. Head

Ittj in depth of body. Eye very large, i longer than snout. 21- in head.

Body rather elongate, the ventral outline little convex, forming a weak
arch. Scales less firm and less adherent than in other species of Haren-

gula, many of them lost in museum or market specimens ; each scale with

four vertical wavy stria' on its free edge. Insertion of dorsal nearly

midway between snout and base of caudal. Color pale; no black

humeral spot ; trunk with longitudinal streaks ; an orange area behind

opercle in life: tips of dorsal and anal dusky. Length 8 inches. West

Indian fauna : abundant: north to Key West. (Sardina, sardine.)

Harengula sdrdina, Poey, Ntemorias, II, 310, 1800, Cuba.

Harengula caUolepis, Goode, Proc. U. S. Nat. Mas., 1879, 152, Bermuda.
Harengula clvpeola, Jordan, Proc. TJ. S. Nat. Mas., 1889, 640; not of Cuvier A Valenciennes.

699. SABDINELLA MACBOPBTHALMTJS (Ranzaui).

Head 3?: depth 3| : eye 2f. D. 17: A. 18: scales 40-12 ; vertebrae 40.

Body moderately elongate, the ventral outline little convex, forming a

weak arch : length of head 1 to 14 in depth of body ; eye large, 1 longer

than snout; insertion of veutrals nearly midway between snout and base

of caudal. Bluish above, sides silvery : dark humeral spot usually evi-

dent, sometimes wanting: above this a dark line extends, bounding the

dark of the back, above this a pale streak: caudal dusky. Scales less

striate than in S. humeralis. West Indies, Cuba to Brazil; not very com-

mon, (juaupbc, large ; uoda/.fioc, eye.)

Clupea macrophthalma, Kanzaxi, Nov. Comm. Ac. Sci. Bonon., v, 320, 1842, Brazil; Ginther,

Cat., vn, 421, 1868.

Harengula maculosa, Cuvieb & Valenciennes, Hist. Nat. Poiss., xx, 292, 1847, Martinique.

Harengulajaguana, Poet, Bepertorio, i,190, 1866, Jagua, Cuba, near Cienfuegos.

Harengula macrophthalma, Jordan, Proc. TJ. S. Nat. Mus., 1889, 646.

700. SABDINELLA THBISSLNA (Jordan A: Gilbert).

Head 4; depth 34; eye 3. D. 15: A. 13: scales 40-10. Scutes 16-4-13.

Body deep, but less so than in S. humeralis. Head large, rather blunt;

mouth moderate, the lower jaw projecting, the upper jaw scarcely emar-

ginate : maxillary 2 in head, reaching past front of pupil. Both jaws

with small teeth; teeth on palatines, pterygoids, and tongue. Eye

large. Cheeks and opercles with fine but distinct branching striie. Gill
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rakers short, close-set, 30 below angle, the longest half eye. Scales firm

and adherent, the edge roughened ; scales before dorsal similar but

smaller. Belly sharply compressed, with strong scutes. Ventrals 2 in

head
;
pectorals \\. Bluish above, silvery below ; a round black humeral

spot ; fins pale. Length 8 inches. Gulf of California, rather rare.

(Diminutive from Thrissa, -&piooa, a herring or sardine, from the hair-like

bones ; #p/f , a hair.

)

Olwpea thrismia, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 353, Cape San Lucas.

(Type, Nos. 6388, 2524, and G339. Coll. Xautus.)

701. SARDIXELLA HUMERALIS (Cuvier & Valenciennee).

(Sardina Escamuda ; White-bill ; Pincers.)

Head 3f ; depth 2f to 3, the Florida specimens (var. pensacolw) aver-

aging 2f ; Cuban examples about 3; eye 2|. D. 16; A. 17; scales

40; scutes 16 + 12. Body deep, with the ventral outline forming an

even curve from chin to vent. Eye moderate, £ longer than snout.

Insertion of ventrals nearer tip of snout than base of caudal. Teeth in

jaws small ; a large patch on tongue. Scales very adherent, each with

one to four vertical curved striae, those before dorsal more or less lacini-

ate. Silvery, dark humeral spot usually present, but often obscure or

wanting ; surrounded by golden in life ; usually a row of dark points

extending backward from it along upper parts of body; no distinct

longitudinal streaks. Length 8 inches. West Indies and Gulf of Mexico.

Abundant from Pensacola and Cedar Keys southward ; the specimens

from Florida deeper than others, representing a northern variety or sub-

species pensacolce. (humeral-ia, pertaining to the shoulder.)

Hnrengiiln kumeralis, Cuvier & Valenciennes, Hist. Nat. Poiss., xx, 293, 1847, Rio Janeiro;

Bahia; Guadeloupe; San Domingo.
Alaum striata, Cuvier & Valenciennes, I. c, xx,429, 1847, Guadeloupe; Bahia.

Harewjula pemacoUe, Goods & Bean, Proc. U.S.Nat. Mus., 1879, 152, Pensacola, Florida.

(Type, Nos. 22831 and 22829. Coll. Steams.) Jordan & Gilbert, Synopsis, 2G8, 1883.

Ohipea humeralis, Gunther, Cat., vn, 422, 18G8.

Harengula arcuafa, Jordan, Proc. U. S. Nat. Mus., 1889, 646.*

Subgenus LILE, Jordan & Evermann.

702. SAKIHXELLA STOLIFERA, (Jordan & Gilbert).

Head 4f; depth 3£; eye 2|. D. 14; A. 16; scales 40-11; scutes 17 +
12 = 29. Vertebras 20 + 22 = 42, the membrane covering the vertebrae

silvery. Body deep, much compressed, the belly strongly arched; the

greatest depth just before dorsal. Head short; preopercle vertical.

Mouth very small, very oblique, almost vertical, the maxillary reaching

front of pupil; lower jaw longer, the upper scarcely emarginate. Both
jaw B with a few very small, weak teeth : a linear patch on tongue : none on
vomer or palatines. Gill rakers slender, numerous, the longest $ eye,

about L,(.* below angle. Eye large, longer than snout. Dorsal tin inserted

nearer snout than base of caudal, the ventrals under its first ray; anal

•Thii probably not Identical with Clupaa arcuafa, Jknyns, [chth. Voy. Bm le. i i.

from Bahia Blanca, Patagonia.
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short and low
;
pectorals \\ in head; ventrals \\. Scales smooth, firm,

closely adherent, entire-edged, without stria? ; a very narrow sheath of

scales along dorsal and anal; caudal scaled half its length. Ventral

scutes strongly developed, with strong spines. Translucent greenish,

sides silvery, each scale with its marginal half punctate ; a dark line

along middle of back; snout and tip of lower jaw dusky ; side with a

very bright, well-defined silvery band, as in Stolephorus, margined by

bluish above ; the band widest mesially, as wide as a scale, a little wider

than pupil; at base of caudal the band expands abruptly; tips of dorsal

and caudal lobes jet-black. Length 6 inches. Gulf of California to Pan-

ama; abundant about Mazatlan ; a beautiful and well-marked species, and

a very delicate food-fish, allied to the genus Pdlonula, and to the East

Indian species Clupea lile, which belongs to the same subgenus (Lile).

(stolifer, bearing a stole, or white zone.)

Clupea stoUfera, Jokdan & Gilbert, Proc. U. S. Nat. Mus., 1881, 339, Mazatlan. (Type, No.

28125. Coll. Gilbert.)

2ii. OPISTHONEMA, Gill.

(Thread Herring.)

Opisthonema, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 37, (thrissn = oglinvm).

Characters essentially those of Sardinella, except that the last ray of

the dorsal is produced in a long filament as in Dorosoma, Megalops, and Tar-

pon. Species few, American, (binode, behind; v?/ua, a thread.)

a. Head 4 to 4^ in length ; depth about 3^ ; anal rays about 23 ; sides of back |with dark spots.

OGLINUM, 703.

aa. Head larger, 3| to 3§ in length ; depth 3 to 3| ; anal rays about 20 ; back without dark

spots. LIBERTATE, 704.

703. OPISTHONEMA OGLINUM (Le Sueur).

(Thread Herring ; Machuelo ; Cailleu-Tassart ; Sprat.)

Head 4£ ; depth 3h D. 19 ; A. 24 ; lateral line 50 ; scutes 17 + 14. Body
oblong, compressed, formed as in Harengula, the belly strongly serrate.

Tongue with minute teeth
;
jaws toothless, lower jaw slightly project-

ing ; maxillary reaching nearly to middle of orbit. Gill rakers very long

and slender. Dorsal fin inserted in front of ventrals, much nearer snout

than base of caudal ; dorsal filament about as long as head ; anal very

low
;
paired fins small. Scales smooth, rather firm, but easily detached,

much as in Sardinella sardina. Bluish above, silvery below ; an indis-

tinct bluish shoulder spot ; each scale on the back with a dark spot,

these forming longitudinal streaks. Length 12 inches. West Indian

fauna ; regularly northward to Florida and Carolina, occasionally stray-

ing much farther (Longport, New Jersey, Bean ; and Fortress Monroe,

Kendall). Abundant in the tropics. (Name unexplained, unless from

the word ogle, in allusion to the large eyes.)

Clupea thrissa, Broussonet, Ichthyologie, fasc. i, 1782, Carolina; Jamaica; not of Osbeck, 1757,

which is a Chinese species of Dorosoma; Guntiier, Cat., VII, 432, 1868, and of many authors.

Megalops oijliim, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1*17, 359, Newport, Rhode Island.

Megalops notata, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1817, 359, Guadeloupe.
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Chato'esfua $ignifer, De Kay, N. Y. Fauna: Fishes, 264, 1842, New York.

Chatotssus eumorphus, Gosse, Naturalist's Sojourn in Jamaica, 290, 1851, Jamaica.

704. OPISTHOGENIA LIBERTATE (Gunther).

(Sardina Machete.)

Head 3f to 4 ; depth 3 to 31. D. 17 ; A. 19 ; scales 48. Similar to Opis-

thoncma oglinum, the head longer, the gill rakers longer and more numer-

ous. Bluish above, silvery on sides and below, a yellowish streak on
level of orbit ; an indistinct dark spot on opercle, and a larger humeral

spot ; no dark spots on side of back ; caudal tipped with jet-black ; tip of

snout and lining of opercle black. Pacific coast of Mexico and Central

America, abundant, especially in the Gulf of California. (Name from

Libertad, port of San Salvador, where the type was taken.)

Meletta libertatis, Gunther, Proc. Zool. Soc. Lond., 1866, 603, Libertad, Central America.
Clupea libertatis, GONTHEB, Cat., vn, 433, 1868.

OpitOumema libertate, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 622.

Opisthoncma libertatis, Evermann & Jenkins, Proc. U. S. Nat. Mus., 1891, 134.

212. BREVOORTIA, Gill.

(Menhadens.)

Brevoortia, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 37, (menhaden).

Body elliptical, compressed, deepest anteriorly, tapering behind. Head
very large ; cheeks deeper than long. Mouth large, the lower jaw included

;

no teeth
;
gill rakers very long and slender, densely set, appearing to till

the mouth when it is opened
;

gill arches angularly bent. Scales deeper
than long, closely imbricated, their exposed edges vertical and fluted or

pectinated. Dorsal fin low, rather posterior ; anal fin small. Intestinal

canal elongate. Vertebra? 48. Peritoneum dusky. Species few; inhabiting
the Atlantic ; spawning probably in brackish water in the spring. Coarse,
herbivorous fishes, not valued as food, but the young of the greatest value
as food to other fishes. (Dedicated to James Carson Brevoort, of Brook-
lyn, a gentleman long interested in the study of fishes.)

705. BKEVOOKTIA TYRANMS (Latrobe).

(Menhaden; Mossiiunker
; Bony-fish ; WniTEn.su ; Bug fish ; Fatback ; Pogy.)

Head .;, ; depth 3. D. 19; A. 20; lateral line 60 to 80; ventral plates

20+12. Head rather short and heavy. Fins comparatively short, the
height of the dorsal less than the length of the maxillary ; height
of anal less than half the length of the maxillary. Pectorals not
reaching to centrals ; dorsal inserted slightly behind ventrals, about
midway between snout and base of caudal. Scales moderate, strongly
serrated, arranged very irregularly, those before dorsal strongly pecti-
nate. Operculum strongly striated or almosl smooth (var. aurea). (.ill

rakers much longer than eye. Bluish above; Hides silvery, \\ ith a strong
brassy luster: tins usually yellowish; a conspicuous dark scapulae
blotch, behind which are often smaller spots. Length 18 Lnohee. Nova
Scotia to Brazil; very abundanl southward: herbivorous, running in

1 N. A. 28
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schools, probably spawning in brackish water. Held in no esteem as a

food-fish, but very valuable for oil and manure, (tyrannus, Tvpavvoc
}
ruler.*)

Clupea tyrannus, Latrobe, Trans. Amer. Phil. Soc. Phila., v, 1802, 77, pi. 1, Chesapeake Bay.

Clupea menhaden, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 453, New York
;

Gi nther, Cat., vn, 436, 1868.

Clupea neglecta, Rafinesque, Amer. Monthly Mag., 1818, 206, Long Island.

Clupea carolinensis, Gronow, Cat. Fishes, 140, 1854, South Carolina.

Alosa menhaden, Storer, Hist. Fishes Mass., 337,1867.

Breroortia tyrannus, Goode, Proc. IT. S. Nat. Mus., i, 1878, 531 ; Goode, Rept. U. S. Fish Comm.,

V, 1877 (1879), 19; complete biography; Jordan & Gilbert, Synopsis, 269, 1883.

Represented on the coast of Brazil by

705a. BREYOORT1A TYRANNUS AUREA (Agassiz).

Opercles almost smooth ; head rather shorter, jaws shorter and body
deeper, the scales more regularly arranged than in Brevoortia tyrannus.

Coast of Brazil, (aureus, golden.)

Clupanodon aureus, Agassiz, Spix, Pise. Brasil, 52, 1828, Brazil.

Clupea aurea, GtiNTHER, Cat., vn, 437, 1868.

Occasional specimens taken along the Atlantic Coast of the United

States represent

705b. BREYOORTIA TYRANNUS BREYICAUDATA, Goode.

Similar to aurea, but the jaws and caudal shorter, the latter not longer

than pectorals. Noank, Connecticut, and south. (Goode.) {brcvis

short; caudatus, tailed.)

Brevoortia tyrannus brevicaudata, Goode, Proc. U. S. Nat. Mns., 1878, 34, Noank, Connecticut.

(Type, No. 14846, a. b. Coll. Goode.)

The common form on the coast of the Gulf of Mexico is

705c. BREYOORTIA TYRANNUS PATRONUS, Goode.

(Gulf Menhaden.)

Head 3; depth 2f. D. 19; A. 22; lateral line 50 to 65. Head larger

than in B. tyrannus-, fins long, the height of the dorsal greater than the

length of the maxillary ; that of the anal more than half the height of the

maxillary. Pectorals reaching beyond front of ventrals ; insertion of

dorsal in front of ventrals, just behind the middle point between the

snout and the base of the caudal. Scales moderate, with their margins

entire, fluted. Axillary appendages large; large scales at base of pec-

toral. Operculum delicately striated. Greenish-gray above; Hides sil-

very, with brassy luster ; scapular blotch inconspicuous. Gulf of Mexico,

generally abundant on the Florida Coast, apparently varying into B.

tyrannus. (patronus, patron, in allusion to the ever present Crustacean,

Cymotlwo prasgustator.)

Brevoortia patronus, Goode, Proc. U. S. Nat. Mus., 1, 1878, 39, Brazos, Santiago. (Type, No.

892, a. b.). Goode, liept. U. S. Fish Comm., v, 1877 (1879), 19 ; Jordan * Gilbert, Syn-

opsis, 269, 1883.

*A parasitic Crustacean (Cymothoa prrcnustator, Latrobe) is found in the mouths of a very

large proportion of the individuals of this species. The specific names both of the fish and the

Crustacean refer to this peculiarity, the ancient Roman rulers {tyratmi) having had their tasters

(pnujustatores) to taste their food before them to prove its harmlessness, thus to prevent poisoning.
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213. CHIROCENTRODON, Gunther.

Chirocentrodon, Gunther, Cat., vn, 463, 1868, (tsmiatus).

Body oblong, much compressed, covered with deciduous scales. Belly

weakly serrated, the serrre beginning at the thorax. Lower jaw project-

ing; teeth strong, a pair of strong canines in front of each jaw ; evident

teeth on maxillary ; narrow bands on vomer, palatines, pterygoids, and

tongue. Anal long, of about 40 rays ; dorsal opposite anal ; ventrals very

small ; caudal forked. Branchiostegals 6, short and broad. One species.

(X £lPi hand; aevrpov, spine ; odovq, tooth.)

706. CHIROCENTRODON T.EXIATTS, Gunther.

Head 4£; depth 4£; eye 3|. D. 15; A. 41. Snout compressed, longer

than eye. Maxillary large, reaching to behind margin of eye. Gill rakers

fine, nearly as long as eye, 10+ 17 in number. Dorsal inserted behind

front of anal, midway between occiput and root of caudal; ventrals not

longer than eye; pectorals nearly as long as head without snout. Serrat-

ure of abdomen not prominent; 11 scutes behind ventrals. White, with

a narrow silvery, lateral band. Jamaica. (Gunther.) Not seen by us.

(tamiatus, striped.)

Chirocentrodon tseniatus, Gunther, Cat., vn, 463, 1868, Jamaica. (Coll. Dr. Darnell.)

214. ILISHA, Gray.

Platygaster, Swainson, Classif. Anim., n, 294, 1839, (africaims) ; name preoccupied.

Ilislta (Gray) Richardson, Ichthyol. China, in Droc. Drit. Assoc, 1845 (1846), 306, (abnormis);

no description.

Peilona,* (Yvier & Valenciennes, Hist. Nat. Poiss., xx, 300,1847, (orbignyuna—jlaripinnis).

Ilisha, Dleeker, Ned. Tydskr. Dierk., 300, 1866, (abnormis).

Body much compressed, the thorax and abdomen strongly serrated.

Scales moderate. LoWer jaw prominent ; mouth moderate, with rasp-

like bands of minute teeth on jaws, palatines, pterygoids, and tongue;

none on vomer. Anal fin very long; ventrals present, small, inserted

before the small dorsal; upper ray of pectoral strong; caudal deeply

forked. Tropical coasts of America and Asia. (IlisJui, an East Indian

name of Sardinella Hxha.)

a. Anal rays 40 to 45; anal placed behind dorsal.

b. Dorsal rays 19 or 20; eye 4 in head. flayipinnis, 707.

bb. Dorsal rays 15; eye 3% in head. blbekeriana, 708.

aa. Anal rays about 50.

c Depth less than one-third length; the ventral outline weakly arched; anal placed

behind dorsal. panami n-i-. 709.

cc. Depth more than one-third length, the ventral outline BtroDgly arched; anal

partly bolow dorsaL i 1 RTHI, Tin.

707. ILISHA FLAYIPINNI8 (Valenciennes).

Head :;': depth 3f; eye I. D. 19 or 20; A.-lo: Bcalea 65-18. Postorior

halves of ridges on upper side of head distinctly convergent .interiorly,

* Peilona U tin- Spanish name of Peilona flavipimtit al Buenoa tyres, apparently from pelon,
bald, in allusion t<> the caducous scales.

If "typonyms," or new generic Dames based on the Indication of a type, withoul deecrlp-
<• to bi i |e< ted, the name Peilona should take the place of Tlitka.
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very slightly so posteriorly. Insertion of dorsal midway between end

of snout and root of caudal. Base of anal 3^ in length ; ventrals longer

than eye. Coast of Surinam and Brazil. (Giinther.) (Jiavus, yellow;

pinna, fin.)

Pristigaster flavipinnis, Valenciennes, in D'Orbigny, Voy. Amer. Met-., Poiss., pi. x, fig. 2, 1839,

Buenos Ayres.

Pellona orbignyana, Cuvier & Valenciennes, Hist. Nat. Poiss., x.\, 3<>2, 1817; same type.

? Pellona castelnseana, Cdvieu & Valenciennes, Hist, Nat. Poiss., xx, 3UG, 1847, Mouth of Ama-
zon; (D. 19; A. 36 to 38).

PeUonaflavipinnis, Gunther, Cat., vn, 454, 1868.

708. ILISHA BLEEKERIANA (Poey).

(Anchoa Pelada.)

Depth 5f in length with caudal ; eye 3£. D. 15 ; A. 43; scutes 25. Ven-

tral line strongly curved. Mouth wide, oblique. Anal placed behind

dorsal ; length of anal equal to its distance from posterior border of eye.

Scales very caducous. Silvery. Matanzas, Cuba; rare. (Poey.) Per-

haps not distinct from I. flavipinnis. (Named for Dr. Pieter van Bleeker,

surgeon in the Dutch Indies, the most indefatigable worker who has yet

appeared in ichthyology ; author of very many papers on East Indiau

fishes.)

Pellona bleekeriana, Poey, Kepertorio, u, 242, 18G7, Matanzas.

709. ILISHA PANAMENSIS (Steindachner).

Head 3f; depth 3& to 3?; eye 3| to 3f. D. 16; A. 50; scales 58-21;

scutes 22+ 12. Ventral line very weakly curved. Mouth very oblique.

First ray of anal under last of dorsal, which is ? of the eye's diameter

nearer snout than base of caudal. Silvery, with yellowish fins. Length

16 inches. Panama; not rare.

Pellona payiamensis, Steindachner, Ichth. Beitr., i, 14, 1874, Panama.

710. ILISHA FURTHI (Steindachner).

Head 3£ to 4; depth 2£ to 2? ; eye 3 to 3§. D. 16; A. 50; Scales 55?

scutes 23 + 12. Ventral line very strongly curved. Mouth very oblique.

First 5 to 7 rays of anal below dorsal, which is inserted an eye's diameter

nearer snout than base of caudal. Silvery, fins yellow, more or less

punctate. Length a foot. Panama; not rare. (Named for Ignatius Fiirth,

Austrian Consul at Panama.)

Pellona furthi, Steindachner, Icth. Beitr., i, 14, 1874, Panama.

215. OPISTHOPTERUS, Gill.

Opisthopterus, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 31, (tartoor).

Body elongate, very much compressed, with the abdomen prominent

and strongly serrated. Scales thin, deciduous, of moderate size. Lower

jaw projecting; maxillary not produced; teeth rather small, in villiform

bands on both jaws, palatines, pterygoids, and tongue; vomer tooth-

less. Dorsal fin small, inserted considerably behind middle of body;

behind front of anal; anal fin very long; ventrals wanting; caudal
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deeply forked. Tropical parts of the Pacific, (biuode, behind; Trrepbv,

fin, the dorsal being placed farther backward than in Pristig aster.)

a. Anal rays 53 ; eye 2% lu head. lutipinnis, 711.

aa. Anal rays 56 ; eye 3% in head ; dorsal nearer root of caudal than scapula. dovii, 712.

aaa. Anal rays Gl , eye 3 in head ; dorsal midway between scapula and root of caudal.

maceops, 713.

711. OPISTHOPTERUS LUTIPINNIS (Jordan & Gilbert).

Head 4£; depth 3i; eye 2f. D. 13; A. 53; scales 44-11; scutes 29.

Body elongate, strongly compressed, anterior profile straight. Mouth
large, very oblique, the lower jaw longest ; maxillary a little more than

half head. Teeth rather strong, present on most bones of the head
except the vomer. Eye very large. Gill rakers about 18, not longer

than pupil. Dorsal small, posterior, slightly nearer base of caudal than

occiput; pectorals long, nearly as long as head ; anal moderate. Scales

thin, deciduous ; ventral scutes very strong. Greenish, sides golden-

silvery, fins mostly yellow ; a black spot on preopercle and a very dis-

tinct humeral spot. Length 6 inches. Pacific coast of Mexico, rather

scarce at Mazatlan. (luteus, yellow
;
pinna, fin.)

Pristigaster luHpitmu, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 340, Mazatlan. (Type,

Nos. 28126, 28209, and 2S320. Coll. Gilbert.)

712. OPISTHOPTERUS DOVII (Gunther).

Head 4£; depth 3£; eye 3£. D. 11; A. 56; scales 51-13. Maxillary

less than half head, its supplemental bone moderate, reaching end of the

bone. Insertion of dorsal considerably nearer root of caudal than scapula.

Panama. (Giinther.) (Named for Capt. John M. Dow, formerly resident

at Panama, and who made large collections of fishes for the British

Museum and for the Smithsonian Institution.)

Pristigaster dovii, Gunther, Cat., vn, 461, 1868, Panama. (Coll. Capt. Dow.)

713. OPISTHOPTERUS MACROPS (Gunther).

Head U ; depth 3; eye 3. D. 13 ; A. 61 ; scales 53-17. Dorsal inserted

midway between scapula and root of caudal. Maxillary less than half

head, its supplementary bone narrow, extending to its extremity.

Silvery, scapula black. Panama. (Giinther.) (fiaKpu^-, large ; wi/', eye.)

fristigasier macrops, GttNTHEB, Proc. Zool. Soc, 1866, 603, and Cat., vn, 461, 1868, Panama.
(Coll. Salvin.)

216. ODONTOGNATHUS, Lac^pede.

Odontognathut, Lackpi db, Hist. Nat. Puiss., u, 221, 1789, (nmervnattu).

Qnathobolut, Bloch & Schneidib, Syst. Ichth., 566, L801, (mttoronaftu).

Body rather clonga.tr, compressed, covered with cadaoous scales. Ven-

tral outline not prominent, covered with sharp sentcs. Dorsal tin small,

much behind front of the long anal. Ma\illai\ very long, in the adult,

extending beyond eye, shorter in the young. Teeth small. One species

known, (bdobd tooth
j

yvuOoc, jaw.)
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a. Anal rays about 76 ; scutes on belly 8 + 12. mucbonata, 714.

aa. Anal rays about 67 ; scutes on belly 13 + 1G. panamensis, 715.

714. ODONTOGSATHUS MUCROXATA, Lacepede.

Head 5 ; depth 4*. D. 11 or 12 ; A. 74 to 82 : scutes 8 -f 12. Eye as

long as snout, 34 in head in young. Maxillary tapering, extending in the

adult at least as far as interopercle, shorter and truncate in yoang.

Insertion of dorsal twice as far from eye as from base of caudal. Coast

of Guiana. ((Hinther.) (mucronaius, with sharp points.)

Od<mtognathu8 mucronatus, Lacepede, Hist. Xat. Poiss., 221, pi. 7, fig. 2, 1799, Cayenne.

Gnathobolus mucronaius, Cuvieb & Valenciennes, Hist. Nat. Poiss., xxi, 91, 1848.

Pristigaster mucronaius, Gixthek, Cat., vn, 462, 1868.

715. ODONTOGXATHUS PAXAMEXSIS (Steindachner).

Head 5£ ; depth nearly 4. D. 12 ; A. 67 ; scales 55 or 56. Eye equals

snout, 3f in head. Body very slender and compressed. Upper protile of

head strongly concave ; dorsal line before dorsal arched ; ventral outline

strongly arched ; base of anal straight. Mouth oblique ; maxillary pro-

duced in a slender process, which reaches beyond gill opening; a thin

accessory bone, with a bluntish keel on the maxillary, half hidden when
the mouth is closed. Teeth small, short, mostly in one row. Top of head

narrow, with five ridges. Pectoral longer than head by an eye's diameter,

the first ray broad. Dorsal small, twice as far from gill opening as from

base of caudal ; caudal as long as head ; ventral scutes 13 + 16 ; scales

caducous. Panama. Length 8 inches. (Steindachner.)

Pristigaster {Odontognathus) panamensis, Steindachner, Icbth. Beitr., v, 24, 1876, Panama.

217. PRISTIGASTER, Cuvier.

Pristigaster, CrviEB, Kegne Animal, Ed. 1, 176, 1817, (cayanus).

This genus differs from Opisthopterus in the deeper body, the ventral

ridge being very prominent and convex, and especially in the position of

the dorsal. This fin is larger in Pristigaster than in related genera, and is

inserted near the middle of the length of the body, before the anal. One
species know, from South America. (TfjioTijc, a saw; yaaTr/p, belly.)

716. PRISTIGASTER CATANUS, Cuvier.

Head 4 ; depth 2. D. 15 ; A. 46 to 52. Front of dorsal much nearer tip

of snout than base of caudal ; upper caudal rays produced in filaments in

adult, these longer than the fin itself. Abdominal profile subcircular in

the adult. Scutes 32. Color silvery. Length 4 inches. Coast of Guiana

and northern Brazil. (Cuvier <fc Valenciennes.) (Cayamis, from Cayenne.)

Pristigaster cayanus, Cuvier, Regno Animal, Ed. 1, pi. 10, fig. 3, 1^17, Cayenne; Cuvieb & Val-

enciennes, Hist. Nat. Poiss., xx, 3154, 1^47 ; Gintiier, Cat., vn, 463, 1868.

Pristigaster martii, AoAfiSiz, Spix, Pise. Brasil., 5o, 1829, Brazil.

Pristigasterphaeton, Cuvieb k Valencienkes, Hist. Nat. Poiss., xx, 338, 1847, mouth of Ama-
zon.
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Family LXII. ENGRAULIDID^E.

(The Anchovies.)

Body elongate, more or less compressed, covered with thin cycloid scales.

Head compressed. Mouth extremely large, more or less oblique, usually

overlapped by a pointed, compressed, pig-like snout. Gape very wide,

the maxillary very long and slender, formed of about three pieces, extend-

ing backward far behind the eye; in some species beyond the head. Pre-

maxillaries not protractile, very small, firmly joined to the maxillaries.

Teeth usually small, sometimes obsolete, usually fine and even, in a single

row in each jaw ; canines sometimes present. Eye large, well forward,

without adipose eyelid. Preorbital narrow. Opercles thin and membran-
aceous. Gill rakers long and slender. Brahchiostegals slender, 7 to 14 in

number. Gill membranes separate or joined, free from the isthmus.

Pseudobranchiae present. No lateral line. Belly rounded or weakly ser-

rate. Fins various ; the dorsal usually short and median ; no adipose fin
;

caudal forked. Small, carnivorous shore fishes, usually swimming in large

schools on sandy shores ; abundant in all warm seas, occasionally enter-

ing rivers. Genera 9 ; species about 80. This group is often regarded as

a subfamily under the Clupeiclce, from which it differs in no character of

high importance.

(Clupeidsc, group Engraulidina, Gunther, Cat. vn, 383-406, 1868.)

a. Teeth in the jaws equally small, if present ; no canines.

b. Insertion of dorsal before that of anal.

c. Gill membranes nearly or quite separate, free from the isthmus.

d. Teeth present at all ages ; maxillaries not greatly produced ; no pectoral

filaments.

e. Vertebrae about 41 in number ; bones firm ; species chiefly tropical.

Stolephorus, 218.

ee. Vertebrae about 45 in number ; bones rather feeble ; species of the tem-

perate zones. Engraulis, 219.

dd. Teeth wanting in the adult ; minute, but present in the young ; body very

deep, but not strongly compressed. Anchovia, 220.

ee. Gill membranes broadly united, free from the isthmus. Cetengraulis, 221.

lb. Insertion of dorsal behind front of the very long anal
;
gill membranes separate.

PtXRENGBAULIS, 222.

aa. Teeth in jaws unequal, some of them enlarged and canine-like. Lycengraulis, 223.

218. STOLEPHORUS, Lac^pede.

(Silvery Anchovies.)

Stolephorus, Laokpi>de, Hist. Nat. Toiss., v, 381, 1803, (jajwuica).

Body oblong, compressed, covered with rather largo, thin, deciduous
scales. Belly rounded, or weakly compressed. Snout conical, coni-

piessed, projecting beyond the very large mouth. Maxillary narrow,

Little movable, usually formed of three pieces, extending baokward fax

behind the eye, to tin- base of the mandible, or beyond, not beyond <jill

opening. Premaxillaries very small. Teeth small, subequal, present at

all ages, usually on the jaws, vomer, palatines, and pterygoids. Anal tin

moderate, free from caudal (its rays 12 to 40). No pectoral lilaments.
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Dorsal inserted about midway of body, posterior to ventrals. Pectorals

and ventrals each with a large axillary scale. Adipose eyelid obsolete.

Vertebrae*
1 about 40 (40 to 42) in species examined. Flesh rather pale

and dry, more or less translucent : the bones firm. Pseudobranchi;e

present. Branchiostegals 9 to 14. Gill rakers long and slender. Gill

membranes separate, free from the narrow isthmus. Species about 50;

small, carnivorous shore fishes, swimming in large schools on sandy shores

of all warm seas, occasionally entering rivers. Most of them are marked

by a very broad, distinct, silvery band, (aro?^, a stole, a white band
worn by priests; (j>bpog, bearing ; in allusion to the silvery lateral band.)

a. Anal rays 12 to 14 ; body very slender, the depth 6 in length ; no distinct lateral band.

miarchus, 717.

aa. Anal rays 15 to 17 ; body slender, compressed, the depth 5 to 6 in length.

b. Maxillary short, not quite reaching margin of preopercle ; lateral band well defined,

% eye. perfasciatus, 718.

bb. Maxillary of moderate length, reaching beyond preopercle nearly to gill opening.

c. Sides with a faint silver)- streak
;

gill rakers short, the longest % eye ; belly

serrulate. exiguvs, 719.

cc. Sides with a well-defined lateral silvery band ; belly not serrulate.

d. Eye 4 in head, as long as snout ; scales caducous. cubantjs, 720.

dd. Eye 3% in head, longer than snout ; axillary sheaths very large.

PERTH ECATUS, 721.

ddd. Eye 3% in head, longer than snout ; scales not caducous. ischanvs, 722.

aaa. Anal rays It) to 24.

e. Side with a distinct silvery lateral band, with well-defined edges.

/. Maxillary long, reaching past root of mandible, nearly or quite to gill opening
;

snout projecting considerably beyond lower jaw.

g. Body moderately elongate, the depth 4 to 4% in length of body.

h. Silvery lateral band very sharply defined, as broad as eye, not much nar-

rowed anteriorly ; eye large, 3% in head ; belly serrulate ; A. 20
;
gill

rakers % eye. BROWNii, 723.

Jilt. Silvery lateral band narrow anteriorly, becoming as broad as. eye

opposite anal fin ; belly compressed, not serrulate ; anal rays 20.

CULTRATUS, 724.

hhh. Silvery lateral .band throughout narrower than eye; anal rays 23;

gill rakers nearly as long as eye. delicatissimvs, 725.

gg. Body more elongate, the depth about 5% in length of body
;

gill rakers

as long as eye. A. 23 or 24 ; eye 4f in head. cinERoSTOMrs, 726.

ff. Maxillary short, not reaching root of mandible ; eye small, not longer than

snout, 4 in head; silvery stripe rather diffuse, half broader than eye; body

little compressed, approaching Engrauiis mordax in form. argyrophanus, 727.

ee. Sides without distinct silvery band, or with a faint diffuse streak.

i. Opercles short, the distance from lower posterior angle of cheek to gill opening

much less than from the same point forward to middle of eye ; snout

bluntish, not produced.

j. Dorsal rays 11 ; depth 4% in length ; belly serrulate ; anal 22 or 23.

crims, 728.

jj. Dorsal rays 15 or 1C ; depth 4% in length, pectorals longer ; anal 23 or 24.

poeyi, 729.

ii. Opercle unusually long, the distance from lower posterior angle of cheek back-

ward to gill opening as great as distance from same point forward to center

of eye ; cheeks very broad ; snout projecting ; eye 4 in head ; anal 22.

operculars, 730.

* In but few df the many species has the skeleton been examined. In general the hones are

firmer, the vertebrae larger and less numerous than in Engraulis, but the value of this character
is yet to be proved.
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aaaa. Anal rays about 30, (25 to 36).

k. Silvery lateral band diffuse or obsolete ; body much compressed ; eye 3 to 3% in head.

I. Gill rakers shorter than eye; lateral band narrow.

m. Belly slightly serrulate
;
gill rakers% eye ; scales caducous ; anal rays 25 or 26.

mitchilli, 731.

mm. Belly not serrulate
;
gill rakers half eye ; scales not caducous; anal rays 27.

lucidus, 732.

II. Gill rakers long and slender, longer than eye ; belly trenchant, not serrate ; scales

40 ; lateral band broad and diffuse or obsolete ; snout much projecting.

n. Snout moderately pointed ; minute teeth in both jaws ; lateral band diffuse.

CLUPEOIDES, 733.

nn. Snout pointed ; minute teeth in upper jaw only ; lateral band obsolete.

productus, 734.

Jd: Silvery lateral band well defined ; snout short, little projecting.

o. Maxillary reaching little behind root of mandible ; scales 40 ; silvery lateral band

as broad as eye
;
gill rakers nearly as long as eye ; anal rays 31.

compressus, 735.

on. Maxillary reaching gill opening ; scales 35 ; lateral band silver gray ; anal rays

31 to 36. panamensis, 736.

aaaaa. Anal fin extremely long, its rays 37 or 38.

p. Lateral band ill defined or obsolete ; snout pointed, much projecting ; insertion of

dorsal nearer 6nout than base of caudal ; subopercle with a flat triangular

prominence. spinifer, 737.

717. STOLEPHORUS MIARCHUS, Jordan & Gilbert.

Head 4& ; depth 6. D. 11 to 13 ; A. 12 to 14. Very slender, little com-

pressed, the belly not trenchant ; snout subcorneal, projecting. Teeth

evident in both jaws ; maxillary short, reaching edge of preopercle. Eye

not very large. Insertion of dorsal midway between snout and caudal;

anal very short, its first ray under last of dorsal. Scales caducous.

Perfectly transparent in life, with some black dots ; a diffuse lateral

silvery shade, but no stripe. Length 2 inches. Mazatlan to Panama;
abundant. At Mazatlan it is not taken in the Estuary with other Stole-

phori, but is taken with dynamite in deep water, where it swims near the

surface. It is probable that the types are immature and are possibly the

young of S. exiguus. Very young specimens taken at Key West and called

the same by Jordan, are not this species; they are either new or the

young of Stolephorux perfasciatus. (/xeiuoj, to reduce; apx<>Cj anus.)

8tolephorus miarckus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 344, Mazatlan. (Type,

No. 28111). Coll. Gilbert.) Jordan Sc Gilbert, Proc. U. S. Nat. Mus., 1882, 622.

718. STOLEPHORUS PERFASCIATUS (Poey).

Head 4£; depth 6; eye 3£. D. 12; A. 14 to 16. Body rathor elongate;

snout compressed and pointed, shorter than eye. Top of head with a

slight keel. Maxillary and Lower jaw finely toothed ; maxillary unusually

short, its posterior end rounded, not extending quite to margin of pre-

opercle; gill rakers numerous
;
pectoral If in head, not reaching ventrals

;

insertion of anal below last rays of dorsal, the fin short ; origin of dorsal

midway bet with root of caudal and pupil. Color of 8, brownii, t he latti al

hand lather narrower, w el] defined, its width a 1 tout ', rye ; no dark punc-

tnlations except on base of caudal and sometimes. on anal. Length 2 to

Sinohes. Florida Keys to Cuba; common, hut muoh Less abundant than

8tolephorus brownii. (perfaaoiatu8
f
well-handed.)
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Engraidis perfascicdus, Poey, Memorias, n, 313, I860, Cuba; Gunther, Cat., vn, 391, 1868; not

of Swain, Bull. U. S. Fish Comm., u, 1882, 55; not of Jordan & Gilbert, Synopsis, 273,

1883.

Stolephorus perfuse iatus, Swain & Meek, Proc. Ac. Nat. Sci. Phila., 1884, 34.

719. STOLEPHORUS EXIGUUS, Jordan & Gilbert.

Head 3f ; depth 5 ; eye 3£. D. 12 ; A. 17 ; scales 38-5. Body slender,

not greatly compressed and not elevated ; belly compressed, serrulate

;

head short ; opercular margin not very oblique ; cheek narrowly trian-

gular ; snout ij- eye, which is large ; maxillary about reaching opercular

margin, tapering to an acute point ; teeth in both jaws. Gill rakers

short, the longest i eye. Dorsal inserted midway between middle of

pupil and base of caudal; pectorals not reaching ventrals. Scales cadu-

cous. Translucent, with dark dots ; sides with a faint silvery streak.

Length 2\ inches. Mazatlan ; not common, (exiguus, thin.)

Stolephorus exiguus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 342, Mazatlan. (Type, No.

28120. Coll. Gilbert.)

720. STOLEPHORUS CUBANUS (Poey).

(Bocon.)

Head 5 in length with caudal; depth 6f ; eye 4. D. 14; A. 17. Allied to

S. brownU, but with the anal shorter. Body slender, compressed. Eye as

long as snout. Maxillary with teeth, its tip extending beyond the oper-

cular border. Dorsal beginning midway between front of caudal and

posterior edge of eye
;
pectoral not quite reaching ventral. Scales cadu-

cous. A silvery band } depth of body. Length 2| inches. Cuba aud

Porto Rico. (Poey.)

Engraulis cubanus, Poey, Synopsis, 420, 1808, Cuba. (Coll. Poey.)

721. STOLEPHORUS PERTHECATUS, Goode & Bean.

Head3f; depth 5; eye 3i. D. 11; A. 16; scales 38. Body somewhat
compressed, the belly not carinated nor serrated. Eye longer than snout;

snout conical; teeth minute, in both jaws; maxillary with acute tip

almost reaching gill opening; gill rakers numerous, f eye. Dorsal

inserted midway between center of eye and base of caudal
;
pectorals

not quite reaching ventrals ; axillary sheaths very large, almost as long

as pectoral or ventral. Olivaceous, with a narrow silvery stripe, } depth

of body, not half as wide as eye. Length 3| inches. Pensacola, Florida.

(Goode & Bean.) Apparently allied to S. perfasciatus, but the maxillary

longer, (perthecatus, Avell sheathed.)

Stolephorus perthecatus, Goode & Bean, Proc. U. S. Nat. Mus., 1882, 434, Pensacola. (Typo,

No. 30483. Coll. Stearns.)

722. STOLEPHORUS ISCHANUS, Jordan & Gilbert.

Head 3f ; depth 5. D. 13; A. 16; scales 40-7. Close to Stolephorus

brownii, but slenderer and with fewer anal rays. Body elongate, not

strongly compressed or elevated; belly compressed, its edge rounded.

Head long and slender ; opercular margin very oblique ; cheeks triangu-

lar, rather broad; teeth evident in both jaws; maxillary not quite
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reaching gill opening. Gill rakers numerous, longest ireye. Snout long,

£ eye, which is 3| in head. Dorsal inserted midway between base of

median caudal rays and front of eye ; anal short; caudal shorter than

head; pectorals short, not nearly reaching ventrals. Scales thin, not

caducous. Translucent, with a sharply defined silvery stripe as in S.

brownii, but narrower, confined to one series of scales ; many black specks

on body and fins. Length 3 inches. Mazatlan to Panama ; abundant,

replacing Stolephorus brownii on the west coast; a slender species, with
shorter anal than S. brownii. (iox\_a]v6<;, slender.)

Slolephoms ischanus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 340, Mazatlan. (Type,

No. 28246. Coll. Gilbert.)

723. STOLEPHORUS BROWNII (Gmelin).

(Striped Anchovy; ManjUa.)

Head 3|; depth 4f ; eye
c
6\. D. 15; A. 20; scales 40. Body rather

elongate, compressed, not elevated ; belly compressed, serrulate. Head
rather short, the snout 5 in head, projecting much beyond the tip of the

lower jaw. Teeth pretty strong; maxillary extending beyond base of

mandible, but not quite reaching to the edge of the gill opening. Eye
large ; cheeks triangular, scarcely larger than eye. Gill rakers long, i
diameter of eye, but shorter than in S. comjpressus. Anal vs ith a sheath

of scales ; dorsal inserted nearer caudal than snout. Olivaceous, trans-

lucent, sides silvery ; the silvery lateral band about as wide as the eye,

very distinct. Length 4 to 6 inches. Cape Cod to Brazil ; very abundant
southward, both on the Florida Coast and in the West Indies; the most
abundant of the American species. (Named for Patrick Browne, author
of the History of Jamaica, 1756.)

THquUimga, Marcguaye, Hist. Bras., 159, 1048, Brazil.

Menidia, Browne, Hist. Jamaica, 441, 175G, Jamaica.
Atherina brownii, Gmeun, Syst. Nat., 1397, 1788, Jamaica ; after Browne.
Esoxepsetm, Bonnaterrk, Tabl. Ichth., 175, 1788, Jamaica ; after Browne.

Wngraulw lerrmiscatut, Cu.vier, Eegiie Animal, Ed. 2, n, 323, 1829. Brazil; after PiqutHnga of

Marcgraye.

Engraulit tricolor, AGA88IZ, Spix, Pise. Brasil., 51, 1829, Bahia; Para.

Eagrauli8 piquitinga, A.OAS8IZ, Spix, Pi-.-. Brasil., pi. 23, fig. 1, 1829; types of tricolor.

Argentina menidia, Gronow, Oat., 141, 1854; after Browne.

tMephonu hivicus, GOODI A Bi:.w, Prqc. l T
. 8. Nat. Mus., 1879, 343, (depth 5 1

.,, anal rays 22),

Clearwater Harbor, Florida. (Type, No. 23G32. Coll. Dr. Velie.)

EngrauUa brovmU, Gt nther, Cat., yii, 389, 1868.

Btolephorw broumi aud hiuhus, Jordan & Gilbert, Synopsis, 273, 1883.

724. STOLEPHORUS CULTBATUS, Gilbert.

Head 3f; depth I,
1

,. D. 12; A. 20; scaler 40. Body compressed, of

medium depth, bhe abdomen oompressed to an edge both in fronl of and
behind the ventral tins, but without serrations ; behind the ventrals the

edge is sharply oarinate. Eead slender and sharp, the snout Long and
oompressed, extending beyond tip <d' lower jaw for a distance Dear]]

equaling diameter of orbil : maxillary abruptly widened behind angle
of mouth, then tapering to a rather sharp point, vrhioh extends beyond
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mandibular articulation nearly to gill opening. Teeth in lower jaw
small, but distinctly visible; in upper jaw larger toward tip of maxil-

lary, where they are directed forward. Opercle narrow, scarcely as

wide as exposed portion of preopercle, the margin moderately oblique,

not wavy. Front of dorsal midway between base of caudal and front of

pupil ; base of ventrals midway between origin of anal and articulation

of mandible ; origin of anal behind last ray of dorsal. Scales closely

adherent, rather thick and firm. Olivaceous, the dorsal region with black

specking ; a silvery band along middle of sides, very narrow anteriorly,

but increasing in width to opposite anal fin, where it is as wide as eye

;

snout and margin of caudal lobes dusky. Length 3i inches. Santa Mar-

garita Island, Lower California, (cultratus, knife-formed.)

Stolephorus cultrutus, Gilbert, Proc. U. S. Nat. Mus., 1891, 544, Santa Margarita Island. (Coll.

Gilbert.)

725. STOLEPHORUS DELICATISSIMUS (Girard).

Head 4£; depth 4f. D. 13; A. 23; scales 40. Head short, nearly

as deep as long; eye large, much longer than the blunt snout, which pro-

jects considerably beyond the lower jaw. Gill rakers numerous, slender,

Dearly as long as the eye. Maxillary reaching past the root of the man-
dible. Lower lobe of caudal the longer ; dorsal inserted midway between

caudal and front of eye. Very pale olivaceous, translucent, with some
dark points, and a silvery lateral band not as wide as the eye. Length 3

inches. San Diego Bay and southward in Lower California ; locally very

abundant, (delicatissimus, most delicate.)

EngraiiU* delicatissimus, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 154, and Pac. R. R. Surv., x,

335, 1858, San Diego; (Coll. A. Cassidy); Guxther, Cat., vn, 391, 1868.

Stolephorus delicatissimus, Jordan & Gilbert, Synopsis, 274, 1883.

726. STOLEPHORUS CHffiROSTOMUS (Goode).

(Hog-mouth Fry.)

Head 4 ; depth b\ ; eye 4f. D. 13 or 14 ; A. 23 or 24 ; scales 38. Snout

projecting much beyond lower jaw, which just passes vertical from front

of eye; eye as long as snout. Maxillary tapering, reaching gill opening.

Gill rakers 10 -|- 25, as long as eye. Dorsal inserted before middle of body

;

anal under middle of body
;
pectorals reaching front of ventrals ; scales

large. Brownish, with a lateral silvery band, as broad as eye. Length 2|

inches. Bermuda Islands ; common in Hamilton Harbor. (Goode.) Al-

lied to Stolephorus surinamensis, but more slender, the depth much less than

length of head, (xolpoc, hog; arbjua, mouth.)

Engraulis chocrostomus, Goode, Amer. Journ. Sci. Arts, August, 1874, 125, Bermudas.

727. STOLEPHORUS ARGYROPHANUS (Cuvicr & Valenciennes).

Head 3| ; depth 6 ; eye 4. D. 14 ; A. 19. Body elongate, much slenderer

than in S. brownii, and not so much compressed ; belly slightly compressed,

not serrated. Head not so deep as in S. brownii
7
more pointed, the snout

rather sharp, which is 5 in head. Eye rather small, not longer than snout.

Maxillary teeth well developed ; mandibular teeth very slender. Gill rakers
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very long, as long as snout. Maxillary shorter than in S. broivnii, not reach-

ing quite to the base of the mandible. Scales very deciduous. Ventrals

short, very slightly in front of dorsal ; caudal peduncle long and slender;

dorsal inserted scarcely nearer caudal than snout. Silvery stripe broad,

half wider than the eye, bordered above by a dusky streak. Length 4

inches. Gulf Stream ; occasional northward ; here described from a speci-

men from Woods Holl, Mass., the type of S. eurystole, which seems to be
identical with the type of Stolepliorus argyrophanus, examined by us in

Paris, (upyvpog, silver; (paivu, to show.)

Ew/raulis argyrophanus, Ccvier & Valenciennes, Hist. Nat. Poiss., xxi, 49, 1848, Equatorial
Atlantic.

Stolephorus eurystole, Swain & Meek, Proc. Ac. Nat. Sci. Phila., 1884, 34, Woods Holl, Mass.
Stolephorus perfasciatus, Jordan & Gilbert, Synopsis, 273, 1883; not of Poey.

728. STOLEPHORUS G'UBTUS, Jordan & Gilbert.

Head 4£j depth 4f; eye 2f to 3J. D. 11; A. 22 or 23; scales 35-5.

Body compressed and deep, the upper and lower outlines little arched

;

belly before ventrals sharply compressed, serrulate. Head short and
deep, the snout blunt, not produced; maxillary not quite reaching gill

opening, ending in a sharp point; each jaw with minute teeth. Oper-

cle shortish; cheeks broadly triangular. Gill rakers about f eye, which
is large. Dorsal inserted midway between middle of pupil and base of

caudal ; caudal short, the lower lobe longer; pectorals very short, barely

reaching ventrals; scales thin, caducous. Translucent, with yellow

shades and dark dots; sides with a faint diffuse silvery streak. Length
2\ inches. Mazatlan; abundant in the muddy estuary, (curtus, short.)

Stolephorus curtus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 343, Mazatlan. (Type, No.

29242. Coll. Gilbert.)

729. STOLEPHORUS POETI (Kner & Steindachncr).

Head 4fc; depth 4i; eye 3* to 4. D. 16; A. 23 or 24; scales 42. Body
deep and compressed, the outlines not arched; snout short, bluntish,

little projecting; eye moderate; both jaws with small teeth; maxillary

moderate, extending little beyond joint of mandible; opercles short.

Front of dorsal nearer base of caudal than tip of snout
;
pectorals rather

long, not reaching ventrals; ventrals small. Scales deciduous. Green-
ish, sides silvery, with no distinct lateral band. Rio Bayano, near

Panama. (Kner & Steindachncr.) (Named for Felipe Poey, the ichthy-

ologist of Cuba, for nearly a half century professor of zoology in the

I'niversity of Havana.)

tu/ts poeyi, Kneh a Steindachnib, Abh. Bayer, Ak. Wiss., x, 1864,23, with plate, Rio
Bayano; GCntiii k, Oat., vn, .'iicj, lsC8.

780. 8TOLEPHOBU8 OPERCULUMS, Ionian A Gilbert

Head 3; depth 3J to L; eye i: l». (injured in specimen examined); A. 20

to 24 : scales 89. Body ellipl ical, shorl . and moderately compressed ; dor-

al outline evenly curved ; belly compressed, not trenchant. Head large,

compressed, the snout bluntish, projecting beyond lower jaw : maxillary
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short and slender, not reaching joint of mandible; maxillary with very

fine teeth : mandible without teeth. Cheeks triangular, the form lower

and broader than usual, its base at eye £ length of other sides. Eye
much longer than snout ; opercles unusually long, the distance from ridge

of preopercle at lower posterior angle of cheek back to gill opening

equal to distance from same point forward to middle of eye. Insertion of

dorsal midway between base of caudal and middle of eye ; anal shortish,

with a large scaly sheath; pectorals and ventrals short; scales large,

rather adherent. Bluish above, silvery below, not translucent ; no lateral

silvery band. Length 5 inches. Gulf of California to Panama ; not very

common, (optrcularh, pertaining to«the opercle, which is very long.)

Slolej)h ularis, Jorpax & Gilbert, Proc. U. S. Nat. Mas., 1881, 275, Punta San
Felipe, Gulf of California. (Type, No. 293G6. Coll. Lieut. Nichols.)

731. STOLEPHORl S MITCHILLI (Cuvier & Valenciennes).

Head 3i
; depth 4: eye 3. D. 14; A. 25 or 26; scales 37. Body rather

short and deep, strongly compressed, the belly compressed and slightly

serrated. Head short, compressed, bluntish: snout very short, not

longer than pupil ; eye very large ; maxillary about reaching edge of

opercle; both jaws with teeth; cheeks broadly triangular, almost equi-

lateral, smaller than eye : opercle short, little oblique; gill rakers rather

long, i eye. Dorsal inserted midway between caudal and middle of eye;

anal very long; pectorals long, about reaching ventrals. Scales thin,

caducous. Translucent whitish, sides silvery, with an ill-defined narrow

silvery band scarcely wider than pupil ; fins with yellowish ; many dark

dots on body and fins. Length 2| inches. Cape Cod to Texas on sandy

shores, entering rivers; very abundant. The smallest species of Anchovy
found north of the tropics. (Named for Professor Samuel Latham
Mit chill, author of a valuable early catalogue of the fishes of New York.)

Engraulis miicMUi, Cvvier & Valenciennes, Hist. Nat. Poiss., xxi, 50, 1848, New York; Caro-

lina; Lake Pontchartrain.

Engraulis louisiana, Lb Sueur, MS.'.' Cuvier 1- Valenciennes. Hist. Nat. Poiss., xxi, 51, 1848,

Lake Pontchartrain.

Engraulis duodecim, Cope, Trans. Anier. Phil. Soc, 18G6, 405, Beasleys Point, New Jersey;

(dorsal fin said to be entirely anterior to the long and deeply concave anal, which is not

true in 8. mitchUli; the description otherwise agrees).

Stolephorus milchilli, Jorpax & Gilbert, Proc. U. S. Nat. Mus., 1882, 248.

732. STOLEPHORl S LUCIDl S, Jordan & Gilbert.

("Saroixa.")

Head 3| ; depth 3f ; eye 3. D. 12; A. 27; scales 36-6; B. 11. Body
closely compressed, but not greatly elevated, the back weakly arched;

belly carinate before anal, but not serrate. Head short, rather pointed,

the margins of opercles forming an even curve; maxillary narrow-

pointed, reaching little beyond mandibular joint; teeth evident; snout

short, projecting, 2 in eye; cheeks oblique, V-shaped, the length more

than I head
;

gill rakers rather few and short, the longest 2 in eye.

Front of dorsal midway between base of caudal and front of eye; caudal

short, the lower lobe the longer; pectoral about reaching ventrals.
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Scales rather adherent. Translucent, ^ith black dots on body and fins;

some yellow shades ; sides with a rather diffuse silvery band, narrowed
behind and expanding on base of caudal. Length 5 inches. Mazatlan;

locally abundant, (lucidus, bright.)

Stolephorus lucidus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 341, Mazatlan. (Type, No.

28121. Coll. Gilbert.)

733. STOLEPHORUS CLUPEOIDES (Swainson).

Head 3* to 3|; depth 3| ; eye 3£. D. 14; A. 25 to 30; scales 40-8.

Snout much projecting, blunt, short, about 2 in eye ; maxillary obliquely

truncate, ending in a point, just before joint of mandible. Teeth very

small, in both jaws; gill rakers very fine, setiform, longer than eye;

abdomen trenchant, but without conspicuous spines. Insertion of dorsal

a little behind middle of body ; insertion of anal before middle of dorsal.

Silvery ; lateral band broad, not very distinct. Size very large, length

about a foot. Coast of Guiana and southward; common, ascending

streams. (Steindachner ; Giinther.) (Clupea sprattus, the Sprat; dcJoc,

likeness.)

tEngraulieclwpeoides, Swainson, Nat. Hist. Fishes, u, 388, 1839, Pernambuco.
Stolephorus surhiamensis, Bleeker, Nederl. Tijdschr. Dierk., 18GG, 178, Surinam.
EngranJis mrinamettsis, Ginther, Cat., vn, 393, 1868 ; A. 25 or 26 ; Steindachner, Ich. Beitr.,

vin, 55, 1875; A. 30.

734. STOLEPHORUS PRODUCTUS (Poey).

(Hechudo; Grubber Broad-head.)

Head3f; depth 3£. D. 13; A. 32; scales 40. Body deep, much com-

pressed; belly compressed, not serrate; maxillary tapering behind, nearly

reaching gill opening; snout pointed, much projecting beyond lower jaw
;

teeth very small, in upper jaw only. Dorsal midway between tip of snout

and base of caudal. Scales caducous. Greenish, silvery on sides, without

distinct lateral band. Cuba and Jamaica. (Poey; Gunther.) Possibly

not distinct from Stolcjyhorus clupeoides. (productus, lengthened.)

BngrauMs productus, Poey, Repertorio, 380, 1866, Cuba ; Giinther, Cat., vn, 388, 1868.

735. STOLEPHORUS COMPRESSES (Girard).

Head 4£; depth 3|. D. 12; A. 31; scales 40. Body strongly com-

pressed, deeper than in most other species; head short, nearly as deep

as long; eye large, anterior, much longer than the blunt snout, which
does not project much beyond the lower jaw. Gill rakers numerous,

slender, nearly as long as the eye. Maxillary reaching beyond the root

of the mandible. Lower lobe of caudal the longer: anal lin very long;

doraal inserted midway between caudal and front of eye; pectoral with

a basal sheath. Very pale olivaceous, translucent; a silvery lateral

band as broad as the eye. Flesh thin and dry, the bones firmer than in

Engraulis mordax. Length <> inches. Point Concepcion to Lower Cali-

fornia, abundant about San Diego. (oomprexsutt, compressed.

)

iu, Girard, Pac. Et. B. Burr., x, 336, 1868, San Diego. (Coll. A. Cuddy);
'• mini:. Cat, \n, 38 . I- S.

8toUphorutcompre»»u8, Jordan & Qilbi m, SynoptU, -71, 18
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736. STOLEPHORUS PANAMENSIS (Steindachner).

Head 4f ; depth 3| to 3±; eye about 34,. D 12; A 31 to 36; scales 35.

Body strongly compressed, the outlines not strongly arched. Snout

short, bluntly conical, not \ length of the large eye. Maxillary pointed

behind, reaching gill opening ; evident teeth in both jaws; no process on

subopercle. Insertion of dorsal a little nearer posterior edge of eye than

caudal; caudal longer than head; pectorals long, reaching anal. Pale, a

well-marked silvery-gray lateral band. Length 6 inches. Panama; not rare.

Engraulis pana.mer.si8, Steindachner, Ichth. Beitr., iv, 39, 187."), Panama.

737. STOLEPHORUS SPINIFER (Cuvier & Valeucienn.es).

Head 4 ; depth 4£. D. 15 ; A. 37 or 38. Abdomen compressed, not ser-

rated ; snout pointed, much projecting; each jaw with minute teeth;

maxillary tapering, reaching gill opening ; subopercle projecting beyond
opercle, forming a small triangular prominence. (Jill rakers slender,

longer than eye, 10 + 16. Insertion of dorsal considerably nearer tip of

snout than base of caudal
;
pectorals reaching ventra.s. Coloration uni-

form, no distinct lateral stripe. Length 6 inches. Coast of Guiana;

recorded from Panamaby Steindachner. (Giinther.) (spina, spine; fero,

I bear; in allusion to the subopercular process.)

Engraulis spinifer, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 39, 1848, Cayenne ; Gin-

ther, Cat., vii, 384, 18G8.

219. ENGRAULIS, Cuvier.

(Anchovies.)

Engraulis, Cuvier, Regne Animal, Ed. i, 174, 1817, (encrasleholus).

Encrasicholus, Fleming, British Animals, 183, 1828, (encrasicholus).

We separate from Stolephorus as a distinct genus, the typical species of

Engraulis, with a few related species, the anchovies of the north and

south Temperate zones, the species of Stolephorus being confined chiefly to

the tropics. The technical basis of this division, the increased number
of vertebra 1 in Engraulis, is connected with the geographical distribution

of its species. Engraulis includes spindle-shaped species, little com-

pressed, the sides rounded, the vertebra' in larger number (about 45*), the

flesh rather dark, tender, and somewhat oily, not translucent, the bones

soft, the appearance and flesh resembling that of the sardines. (tyypav?ug,

engraulis, the ancient name of Engraulis encrasicholus, the common
anchovy of Europe.)

a. Head very long, the snout projecting
;
gill rakers very long, much longer than eye ; A. 22;

no distinct.silvery lateral band; jaws with small teeth. mordax, 738.

738. ENGRAULIS MORDAX, Girard.

(California Anchovy.)

Head 3i; depth 5$. D. 14; A. 22; scales 40: B. 14. Vertebra-

23 -f- 22 = 45. Body spindle-shaped, formed much as in a sardine, little

compressed, rounded above, slightly carinated below, not serrated; head

* 44 or 45 in E, mordax ; 46 or 47 in S. encrasicholus.
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long, anteriorly compressed, the snout pointed and protruding; head nearly

twice as long as deep; eye large, very near the tip of the snout; max-
illary extending beyond root of mandible

;
jaws with small teeth ; opercle

deeper than long, placed very obliquely. Gill rakers very long, much
longer than the eye. Bluish above ; sides and below silvery, not trans-

lucent ; no silvery lateral band. Young more compressed, the sides sil-

very, but not translucent and without lateral band. Flesh comparatively

dark and easily torn, as in a sardine. Length 7 inches. Pacific Coast

of America from Vancouver Island to Lower California ; extremely abun-
dant, in large schools; one of the largest of our anchovies, and the most
valuable as food, ranging farther north than its American allies, as does

the related Engraulis encrasicholus in Europe, (mordax, biting.)

Engraulis mordax, Girard, Proc. Ac. Nat. Sci. Phila., 1854. 138, and in Pac. K. K. Surv., x, 334,

1858, Shoalwater Bay, Washington. (Coll. Dr. J. G. Cooper.)

Engraulis nanus, Girard, I. c, x, 335, 1858, San Francisco; youug. (Coll. Heermann); Knkb
& Steixoachxek, Sitz. Ak. Wiss. Wicn, 18G6, fig. 17.

Stolephorus ringens, Jordan & Gilbert, Synopsis, 272, 1883, and of recent authors generally,

but probably not identical with Engraulis ringens, Jenyns, Voyage Beagle, 136, 1812, a

similar species from Chili and Peru, but with anal rays 19, aud the head 4 in length.

Neither species occurs on the west coast of Mexico.

220. ANCHOVIA, Jordan & Evermann.

Anchovia, Jordan <& Evermann, new genus, (macrolepidola).

The genus is closely allied to Stolephorus, differing in the form of the
body which is very deep, but not strongly compressed, and in the absence

of teeth in both jaws in the adult, although teeth are developed in the

young. One species known. (Jnclwvia, Anchovy, a name long applied to

Engraulis encrasicholus, the Anchovy of Europe.)

739. AXCHOYIA MACROLEPIDOTA (Kner & Steindachner).

(Sardixa bocona.)

Head 3i ; depth 3. D. 15 ; A. 28 to 30 ; scales 35-9. Body very short

and deep, both dorsal and ventral outlines strongly arched ; head one-

fourth longer than deep; snout very short, not longer than pupil; not

projecting far beyond lower jaw; jaws toothless in adult; minute teeth

present in young ; maxillary narrow, rounded behind, extending to angle

of preopercle; gill rakers fine, long, and very numerous; suboperele

with a slight process, as in S. spinifer. Abdomen slightly oompn
Scales adherent. Origin of dorsal slightly behind middle of body ; ventrals

very small, pectorals rather long. Silvery, sides with an indistinct bluish

band. Length 8 inches. Gulf of Mexico to Panama, very abundant

about Guaymas where it is often cast up dead on the beach in great

numbers; one of the largest species of anchovy. (/MZ/tpoAe7r*rtot<5f, large-

sealed.)

Wngravlii maerolepidotus, K\kk & Steindachner, Ibhandl. Bayer, a.kad. Wiss., \. L8

pL in, fig. 2, Rio Bayano, Panama ; Cimmkk, Cat., \ n. CEINDAOHNIB, tenth.

Beitr., rv,

8tol iJi' >i a- macrolepidotuft, tivKRMANN & Jenkins, Proc I . B. N't. Blue., \i \ , L891, L34.

i.n. a. :;<)
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221. CETENGRAULIS, Gunther.

Cetengraulis, GuNTHER, Cut. Fishes, Brit. Mus., vn, 383, 1SG8, (edentulus).

This genus differs from Stolci/horus in having the gill membranes

broadly united. The gill rakers are usually long, and the teeth are rudi-

mentary or wanting. Two species. (n?/Tog, whale; Engraulis) the long

gill rakers suggesting whalebone.)

a. Anal rays 20 to 22 ; eye 5% in head. mtsticetvs, 740.

aa. Aiial rays 23 to 25 ; eye 4^ in head. edentulus, Til.

740. CETENGRAULIS MTSTICETUS (Gunther).

Head 2| to 2*; depth 3?; eye 5£. D. 15 to 17; A. 20 to 22; scales

42-14. No teeth; maxillary not reaching root of mandible; gill rakers

very long, setiform, 10 -f- 42. Insertion of dorsal midway between eye

and base of caudal
;
pectorals extending to or a little beyond ventrals.

Coloration uniform. Panama. (Gunther.) ( Ba land mysticctus, the Right

Whale, the long gill rakers suggesting whalebone.)

Engraulis mysticelus, Gunther, Proc. Zoiil. Soc. Lond., 18GG, 604, Panama.
Cetengraulis myslkdus, Gunther, Cat., vn, 383, 1868.

741. CETENGRAULIS EDENTULUS (Cuvier).

(Bocon.)

Head 3J to 3h ; depth 3 ; eye 4 to U. D. 15 ; A. 23 to 25 ; scales 40-11.

Body deep, not greatly compressed ; belly compressed, bluntly trenchant,

not serrate ; snout short, sharply pointed, If in eye ; maxillary slender,

finely toothed posteriorly only in the young, not reaching root of mandible

;

lower jaw toothless. Gill rakers close-set, longer than eye, 3^ in head;

cheeks triangular, longer than high. Scales not caducous. Insertion of

dorsal midway between front of eye and base of cauda-
;
pectoral short,

2 in head, not reaching ventral; caudal deeply forked, 1£ in head; dor-

sal and anal with large basal sheaths. Silvery, darker above, a dark

lateral band concealed by the silvery scales. Length 6 inches. West
Indies to Brazil, common in Cuba, (edentulus, toothless, which is not

quite true of young examples.)

Sprat, Si.oane, BiPt. Jamaica, n, 282, 1727, Jamaica.

Engraulis edentulus, Cuvier, Regne Animal, Ed. 2, n, 323, 1829, Jamaica; after Sloane; Cuvier

& Valenciennes, Hist. Nat. Poiss., xxi, 51, 1848.

Engraulis brevis, Poey, Repertorio, i, 379, 1866, Cuba.

Cetengraulis edentulus, Gunther, Cat., vn, 383, 1868.

Getengraulis brevis, Swain & Meek, Proc. Ac. Nat. Sci. Phila, 1S84, 35.

222. PTERENGRAULIS, (Junther.

PtercngraHlis, GCnther, Cat. Fishes, vn, 398, 1868, (atherinoides).

This genus is very close to Stolejtlioruy, differing chietly in the insertion

of the dorsal, which is a little behind the front of the very long anal tin.

South American, (tttep'ov, tin ; Engraulis.)

742. PTERENGRAULIS ATHERINOIDES (Linnaus).

Head 4;^ ; depth 4 ; eye 5± ; snout 6|. D. 10 or 11 ; A. 31 to 33 ; scales

40 to 44-8. Body elongate, compressed, the lower profile arched like the
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upper, the ventral edge trenchant, not serrate; snout short, blunt,
upturned ; teeth small ; maxillary not reaching joint of mandible

;
gill

rakers short, 7+ 14, the longest
f- eye. Pectoral scarcely shorter than

head, reaching middle of length of ventrals; insertion of dorsal mid-
way between base of caudal and base of pectoral ; anal inserted before
dorsal; scales deciduous. Silvery lateral band broad, not strongly
marked, narrowed on the tail. Coasts of Guiana and Brazil, ascending
rivers. (Steindachner.) (atherinoides, like Atherina, referring to the sil-

very stripe.)

Clupea atherinoides, Linn.etts, Syst. Nat., Ed. xn, 523, 1766, Surinam.
Engraulis atherinoides, GCnther, Cat., Til, 398, 1868 ; Steindachner, Ichth. Beitr, Tin, 59, 1875.

Pterengraidis atherinoides, Eigenmann & Bray, Ann. N. Y. Ac. Nat. Sci., 1894, 627.

223. LYCENGRAULIS, Giinther.

Lycengraulis, Gunther, Cat. Fishes, vn, 399, 1868, {gromdens).

This genus differs from Stolejyhorus chiefly in the dentition, the teeth

being unequal in size, some of them canine-like. The known species are

South American. (Xvkos, wolf; Engraulis.)

743. LTCEXGRAULIS GROSSIDEXS (Cuvier).

Head 4±; depth 4|; B. 13; D. 14 or 15; A. 25 to 28; scales 40. Body
compressed ; snout pointed, projecting ; upper teeth strong, subequal,

lower still stronger, 14 to 18 on each side, between them a few smaller

teeth maxillary tapering, reaching angle of lower jaw
;

gill rakers

very short, lanceolate, about 10 + 12 to 15. Insertion of dorsal midway
between middle of eye and base of caudal ; anal inserted below posterior

half of dorsal. Abdomen compressed, without scutes. Pectorals reach-

ing ventrals. Silvery band broad, not well defined. Coast of Guiana
and Brazil, very abundant southward; a good food-fish. (Giinther.)

(gro8sus, large ; dens, tooth.)

Engraulis groaadau (Cuvier) Agassiz, Spix, Pise. Brasil., 50, 1828, Rio Janeiro.
EngraulisJaneiro, Auassiz, Spix, Pise. Brasil., pi. 24, fig. 1, 1828, Rio Janeiro.
Engraulis denies, CuvuBB ft Valenciennes, Hist. Nat. Puiss., xxi, 28, 1848, Rio Janeiro.
Lycengraxdis grossidens, Eigenmann & Bray, Ann. N. Y. Ac. Nat. Sci., 1894, 626.

Family LXIII. ALEPOCEPHALID/E.

Body oblong, compressed, covered with thin cycloid or keeled scales,

or with naked skin ; head naked. Lateral line present or absent. No
barbels. Mouth moderate or large ; margin of the upper jaw formed by
the premaxillaries and the maxillaries, the former being placed along the

upper anterior edge of the latter. Teeth feeble. Opercular apparatus
complete, its bones thin. Phosphorescent spots none, or rudimentary,

placed in nodules of tbe naked skin. No adipose tin: dorsal tin long

and low, posterior, inserted nearly opposite the anal: pectorals short,

placed rather high; ventrals usually well baok, sometimes wanting.
(Jill openings very wide, the membranes free from the isthmus. Pseudo-
branohiae present; no gulai plate: no air bladdei Stomach curved,

without blind sac; pyloric ocsoa in moderate number. Fishes of the deep
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seas ; but one species known until recently, when 6 genera and numerous

species have been described from the abyssal faunae of the mid-Atlantic

and Pacific. (Alepoc&phalidcB, Gunther, Cat., vn, 477, 1868.)

a. Scales well developed, cycloid; teeth small; lateral line present.

b. Ventral fins well developed.

c. Mouth small; maxillary with teeth; body rather deep.

d. Dorsal and anal rather Bhort, of 15 to 17 rays, similar to each other; opercular

flaps long; head large. Alepocephaltjs, 224.

</</. Dorsal and anal longer, of 20 to 25 rays each, the anal the longer; opercular

flaps moderate. Mitchillina, 225.

cc. Mouth rather large, moderate; body more elongate.

e. Anal not longer than dorsal; teeth on palatines; maxillary with teeth.

/. Dorsal longer than anal aud inserted far in front of it.

Batiittroctes, 226.

• ff. Dorsal scarcely longer than anal and inserted nearly opposite it.

Talismania, 227.

ee. Anal twice as long as dorsal; body rather elongate; jaws strong; no palatine

teeth. Coxocara, 228.

M>. Ventral fins wanting; body short, compressed; -naxillary with teeth; scales keeled.

Platytroctes, 229.

aa. Scales wanting: skin thick, rugose, with nodules; no lateral line; teeth minute; ventral

fins present. Aleposomus, 230.

224. ALEPOCEPHALUS, Risso.

Alepocephalus, Risso, Mem. Ac. Nat. Sci. Turin, xxv, 270, 1820, (rostratus).

Body oblong, compressed. Mouth rather small, the snout somewhat

prolonged; jaws nearly equal in front; a series of small teeth in each

jaw and on the vomer and palatines. Eye very large. Gill membranes

entirely separate. Branchiostegals 6. Opercular bones thin, the opercle

with extended membranous flaps. Dorsal low, not very long, with a

scaly base, similar to the anal
;
pectorals and ventrals moderate ; caudal

moderately forked. Scales rather large, thin and cycloid ; no phospho-

rescent spots. Color violet black. Deep-sea fishes, found in most parts

of the ocean, (a, privative, without £7roc, scale; /ce^aA^/, head.)

a. Head one-third of total length or nearly so ; scales not minute. D. 15 to 17 ; A. 17.

b. Scales moderate (in about 67 series). Snout 9 in body; eye 4 in head, productus, 744.

I'h. Scales small (in about 90 series). Snout 11 to 12 in body.

c. Eye zy% in head
;
pectoral 3% in head, about as long as eye. agabsizii, 745.

cc. Eye 4^ in head
;
pectoral 2% in head, much longer than eye. texebrosvs, 746.

744. ALEPOCEPHALIS PRODUCTUS, Gill.

Head 2\; depth 4 ; eye 4; snout 3. D. 17; A. 17; scales 9-67-12.

Resembling A. agassizii in form and proportions, but with larger scales,

smaller eye, and longer snout. Body quite robust, its height at the pec-

toral origin nearly one-fourth length from snout to base of median caudal

rays. Least height of the tail about one-half length of body. Posterior

margin of orbit nearly equidistant between snout and opercular margin

;

upper jaw extending a little behind vertical from posterior margin of

pupil ; lower jaw shorter and included, nearly one-half as long as the head.

Interorbital width 7 in head ; width behind the orbits less than 3. Insertion

of dorsal above vent, length of its base twice diameter of eye; anal
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base under anterior portion of dorsal, the length of its base about f

that of dorsal. The caudal fin has its median rays as long as the diameter

of the eye, and the external rays at least \ the total length of the fish.

The pectoral commences at a distance from the snout equal to \ of the

length of the body. The ventrals are inserted considerably behind the

middle of the length (0.57), and appear to have been at least as long as the

diameter of the orbit. The type was obtained by the Albatross from

station 2035, at a depth of 1,362 fathoms. (Goode & Bean.) (productus,

drawn out.)

Alepocepkahts produclus, Gill, Proc. U. S. Nat. Mus., 1883, 256, Gulf Stream at Albatross Sta-

tion 2035, in 1,362 fathoms; (Type, No. 33341. Coll. Albatross); Goode & Bean, Oceanic

Ichthyology, 37, fig: 46, 1895.

745. ALEPOCEPHALUS AGASSIZII, Goode & Bean.

Head 3 ; depth 5 ; eye 3£. D. 15 ; A. 17 ; scales 10-90-11. Body a little

deeper than in Mitchillina bairdii. Head compressed, the snout conically

elongate, the lower jaw slightly produced ; width of head 9| in length of

body (12 in M. bairdii). Scales parchment-like. Dorsal inserted directly

above vent, the distance from its origin to base of caudal £ its distance

from front of eye; anal inserted under second ray of dorsal. Length of

pectoral equal to diameter of eye, 10£ in body. Ventral about ^

of head. Dusky; head and fins nearly black. Gulf Stream, latitude 30°,

in 922 fathoms. (Goode & Bean.) (Named for Professor Alexander
Agassiz, in whose deep-sea researches the species was obtained.)

Alepocephalus agassizii, Goode & Bean, Bull. Mus. Comp. Zool., 1882, 215, Gulf Stream ; Goode
& Bean, Oceanic Ichthyology, 37, 1895.

746. ALEPOCEPHALUS TENEBROSUS, Gilbert.

Head 3; depth 4f to 5 ; eye 4£. D. 17; A. 17; P. 10; scales 16-90-16,

55 tubes in lateral line. Allied to A. agassizii. Body compressed,

elongate ; maxillary reaching front of pupil, its length from snout 2\ in

head ; teeth in single series. Snout short, compressed, 3f in head. Dor-

sal ending slightly before anal
;
pectoral 2\ in head, much longer than

eye. Scales of lateral line much enlarged, forming a raised ridge. Uni-

form blue-black. Santa Barbara Channel, California, at 359 to 822

fathoms. (Gilbert.) (tenebrosus, dusky.)

Alepocephalus tenebrosus, Gilbert, Proc. U. S. Nat. Mus., 1891, 546, Santa Barbara Channel.
(Coll. Gilbert.)

225. MITCHILLINA, Jordan & Evermann.

Ifiirhiiiiittt, Jordan & Evermann, new genus, (imirdii).

In discussing the species of Ahpoaphalus, Goode and Bean make the

following observations

:

There are two distinct groups in AUpocephulus, probably of sabgeneric
y:i1ii<\ The first group includes the type, A. restrains. Risso. It IS

characterized by a somewhat short, compressed body, large head, with
extended membranaceous H;i]>h, ;m<l by shorl dorsal and anal fins, similar
in size and shape and nearly opposite eacb other.

A. bairdii represents another type, having a stoul body, about as high
in proportion to its length as in A. agatHtii, etc., but with a smaller head



454. Bulletin 4f }
United States National Museum.

and leso voluminous opercular flaps. The eye is comparatively much
smaller (18 in total length), and is nearer the upper profile of the head.
The vertical fins are stronger and more muscular, and are heavily scaled
at their bases. Lateral line nearly straight. Maxillaries slender, not
expanded posteriorly.

i'or the second group as above indicated we suggest the name Mitchillina.

(In honor of the faithful and enthusiastic ichthyologist, Samuel Latham
Mitchill, United States Senator from the State of New York, 1804-1809,

the first to study systematically the fishes of New York Harbor.)

747. MITCHILLINA BAIRDII (Goode & Bean).

Head 41; depth 5H ejeU. D. 22; A. 25; P. 12; V. I, 9; pyloric co?ca

15; B. 6; scales 7-65-11. Body rather elongate; head moderately com-

pressed, subcorneal, the lower jaw included; maxillary extending nearly

to below middle of eye; eye large, as long as snout. Dorsal inserted

slightly in advance of anal. Uniform indigo-blue, the color extending

to the inside of the mouth and the gill membranes. Length 24 inches.

Grand Banks; dredged at a depth of 200 fathoms. (Goode & Bean.)

(Named for Professor Spencer Fullerton Baird, then at the head of the

United States Commission of Fish and Fisheries.)

Alepocephalus bairdii, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 55, Grand Banks of New-
foundland

;
(Type, No. 22408. Coll. Christian Johnson) ; Jordan & Gilbert, Synopsis, 257,

1883 ; Goode & Bean, Oceanic Ichthyology, 38, 1895.

226. BATHYTROCTES, Giinther.

Bathytroctes, Gvnther, Ann. Mag. Nat. Hist, 1878, 249, (microZepis).

Body rather elongate, compressed, covered with moderate scales. Mouth
wide, extending to below middle of eye, which is large; maxillary with
series of minute teeth, like those on premaxillary, mandible, vomer, and
palatines; tongue toothless. Dorsal and anal moderate, the dorsal nota-

bly longer than anal and inserted considerably in front of the latter.

Gill rakers lanceolate. Deep sea. (/fatfi'c, deep; rpw«r?/f, one who gnaws.)

748. BATHYTROCTES STOMAS, Gilbert

Head 3? ; depth 5§ ; eye small, 6J ; snout 3f. D. 17; A. 14; P. 9; scales

9-57-10. Mouth much larger than in other species, the front of eye over

middle of upper jaw. Body slender, the depth of caudal peduncle half that

of body. Premaxillaries extended forward, making a triangular projec-

tion, as in Lahidesthes; maxillary If in head; teeth uniform, incurved,

depressible. Top of head with a deep lengthwise groove from nape to

suout, a large mucous canal which borders it posteriorly opening above

eye. Gill rakers 5 + 13, long and slender, the longest * eye. Dorsal

beginning before vent ; the anal inserted slightly behind its middle ; cau-

dal forked. Dark brownish, the fins, etc., black. Length 13 inches.

Coast of Oregon, in 877 fathoms, (stomias, large-mouthed.)

Bathytroctes si,, minx, Gilbert, Proc. I
T

. S. Nat. Mus., 1890, 53, Coast of Oregon, in 877 fathoms,

Albatross station 3074. (Type, No. 43081. Coll. Gilhert.)
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227. TALISMANIA, Goode & Bean.

Talismania, Goode & Bean, Oceanic Ichthyology, 41, 1895, (homojptems).

This genus is closely allied to Bathytroctes, differing chiefly in the longer

vertical fins, the dorsal and anal being similar to each other and nearly

opposite. Deep sea. (Named for the Tallyman, one of the French vessels

(Travailleur et Talisman) employed in deep-sea explorations.)

a. Maxillary reaching vertical from anterior margin of orbit. amillarim, 749.

aa. Maxillary reaching vertical from posterior margin of orbit. SQUATOB

749. TALISMANIA ANTILLARUM, Goode & Bean.

Head 3^ ; depth 5; eye 3; pupil large, 2£ in orbit; snout 4. D. 20; A.

22; B. 7; P. 13; V. 8. Scales 47. Maxillary reaching orbit, and
essentially to the vertical from the anterior margin of the pupil ; bones

of head thin ; head compressed, moderately deep, its depth at occiput

I its length; profile of head in advance of orbit, slightly concave; upper
margin of orbit approaching very close to upper profile ; supraorbital rim
forming a portion of dorsal profile of the head ; width of interorbital space

nearly half diameter of eye. Eye large, conspicuous. Infraorbital ring

very narrow ; maxillary separated from the orbit by a very narrow strip

of bone. Snout sharply conical, its upper profile concave, jaws equal

in front. Dentition feeble; all the teeth equal, minute, uniserial ; inter-

maxillary and maxillary toothed throughout ; vomerine series transverse

and straight, slightly interrupted in the middle; palatine series nearly as

long as the vomerine ; the two last-named series confluent. Rranchioste-

gals 7, exceedingly slender and long. Gills 4, the fourth well developed,

with a slit behind it; gill lamina 1 short, especially on the convex portion

of the arches
;

gill rakers long, laneceolate, closely set, 17 on the outer

branchial arch below the angle, 7 above. Vent equidistant between root

of caudal and gill opening; origin of the dorsal nearer to the latter; dorsal

fin longer than high, its anterior rays increasing in length from eighth to

nineteenth ray ; origin of the anal somewhat in advance of dorsal, which
is inserted over third ray at the point where it emerges from its scaly

sheath; caudal fin deeply emarginate
;

pectoral fin inserted in lower
third of height of body, moderately broad at its base; its upper rays

nearly twice as long as lower ones ; its length half that of head : its tip,

when extended straight, in vertical from insertion of ventral, or opposite

twelfth scale of lateral line; ventrals close together, not reaching vent,

but to origin of the sheath which incloses both vent and base of anal :

their length equal to that of lower rays of pectoral, and to Length of

inout; mot of ventral midway between tip of snout and rows above
the \cut mis. Lateral line in a concave sweep from near upper angle of
operculum to a point al>o\ e t he origin of basal sheath of the anal, t hence

in a straight line to base of caudal. Color of the specimen (denuded of

Scales :iikI long kept in alcohol ) rusty blown ; head hlackish.

A single specimen \\ (l s obtained by the Albatross at station 2394, Lati-

tude 28 38' 30" N., longitude 87° 02' W.. at a depth of 120 fathoms.

(Qoode A Bean.) (Antillarum, of the Antilles.)

tumia antillarum, Good] a I'.i.w, Oceanic Ichthyology, ll, fig. 19, L886, Gulf of Mexico,
in 420 fathoms. 18739.1
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750. TALISMAMA EQUATORIS, Goode k Bean.

Head SJ : depth 3f : snout 3f ; eye 4f, li in snout. D. 22 ; A. 21 ; B. 52

;

V. 7 ; P. 8; scales 45 to 48. Maxillary reaching vertical from posterior

margin of orbit. Bones of head thin ; head large, compressed, the depth

at the occiput f its length, its width about i ; its upper surface longi-

tudinal, concave, and deeply concave between the orbits, with a convex-

ity above the snout ; width of iuterorbital space about equal to diam-

eter of eye; infraorbital ring very narrow ; maxillary broad, large, con-

spicuously dilated at the extremity, its greatest width at this point being

more than f diameter of eye. Cleft of mouth wide ; dentition feeble

;

no traces of teeth upon either vomer or palatine (on typical specimen).

Branchiostegals long and slender
;
gills 4 ;

gill lamina? short, especially

on the convex portion of the arches
;
gill rakers long, strong, broad at

the base : 6 + 17 on the outer arch. Vent placed equidistant from root

of caudal and root of pectoral; origin of dorsal over vent, slightly in

advance of anal ; dorsal fin longer than high, its anterior rays increas-

ing in length to the middle of the fin, the longest ray 3f in head, about

equal to longest ray of anal ; caudal fin deeply emarginate
;
pectoral

inserted far below middle of body; it has a narrow base, and its length

in a perfect specimen is probably not greater than diameter of eye.

Ventrals close together, remote from the vent, the root being nearly mid-

way between the root of the caudal and the tip of the snout, and equi-

distant from root of anal and base of pectoral. Scales deciduous, cycloid,

the lateral line beginning from a point on a level with the top of the eye,

and ascending in a broad curve to a point over the ventrals, thence in

a straight line to root of caudal. Color bluish-black. A single speci-

men. 144 inches in length, obtained by the Albatross, from station 2793,

latitude 1° 03/ N., longitude 80° 15 / W., in 741 fathoms. (Goode & Bean.)

(cequatoris, of the equator.)

Talismania sequatoris, Goose & Bean, Oceanic Ichthyology, 44, fig. 50, 1895, off coast of

Ecuador. (Type, No. 44085.)

228. CONOCARA, Goode & Bean.

Conocara, Goode & Bean, Oceanic Ichthyology, 39, 1895, (macdonaldi).

Body elongate, compressed; in the type species strongly suggestive of

the Barracuda (Sphyrana). Mouth moderate; snout prolonged; jaws

strong and powerful, the lower slightly included ; teeth in the jaws

acicular, rather numerous; also on the vomer, very small; absent from

palatines. Eye large, (rill membranes entirely separate. Dorsal

moderate in length; anal very elongate, nearly twice as loug as the

dorsal; pectoral and ventral small; caudal strongly forked. Scales

minute and deciduous. Branchiostegals 6, the membrane of the left

series folded conspicuously over the origin of that of the right. Oper-

cular bones thin. Gill rakers rather short and stout, moderate in num-
ber. Deep sea. (/cwvoc, cone; napa, head.)

a. Body moderately elongate, the depth b% in length. D. 18; A. 36. macdonaldi, 751.

aa. Body very elongate, the depth 8 in length. D. 21; A. 40. macboptera, 572.
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751. CONOCARA XACDOXALDI, Goode & Bean.

Head 3^ in total length; depth 5f to hase of caudal; thickness 12; eye

5, 2 in snout; snout 2£. D. 18; A. 36; P. 10; B. 6; V. 6; C. 22; scales

200. Body elongate; snout compressed, and with an ohtuse point; the

lower jaw included. Mouth large, the upper jaw about \ length of

head; the maxillary not reaching to front of eye; mandible reaching

to below middle of eye. Teeth on the premaxillary, vomer, and palate

very sharp, minute, Avidely separated, in a single row in each jaw. Nos-

trils lateral, posterior very much larger, their distance from eye \

the length of eye. Gill openings wide; opercular apparatus mem-
branous, its elements being very imperfectly ossified. Fifteen gill

rakers on the first arch below the angle. Scales very small. Dorsal fin

short, about \ as long as anal fin, its posterior rays inserted nearly

over last rays of the latter, distance of its insertion from tip of snout

about 5| times its own length; anal inserted at a distance from the

snout equal to 2\ times its own length; ventral inserted nearly midway
between the snout and the base of the caudal

;
pectoral short, twice

diameter of eye, and inserted below median line of body ; caudal fin

short, its middle rays not more than f length of snout, forked. Color

uniform deep blue-black in life.

A specimen 8i inches in length was obtained by the Blake at station

clxxii, in 24° 36' N. latitude, 84° 5' W. longitude, at a depth of 955

fathoms, and another, 6 inches long, from station clxv in latitude 24°

36' N., longitude 84° 05' W., at a depth of 955 fathoms. Another, 8±

inches long, was taken by the Albatross at station 2392 (latitude 28° 47/

30", longitude 87° 27/ ). (Goode & Bean.) (Named for Hon. Marshall

McDonald, Commissioner of Fish and Fisheries.)

Ccmocara macdonaldi, Goode & Bean, Oceanic Ichthyology, £9, fig. 48, 1895, Gulf of Mexico.
(Type, No. 39482. Coll. Albatross.)

7 52. CONOCARA MACROPTERA (Vaillant).

Head elongate, 4 ; depth 8 ; thickness 11 ; snout 2£, compressed, with
an obtuse point; eye large, 3£ in head, 5| in interorbital width. D. 21;

A. 40; P. 8; V. 5; B. 6. Scales more than 100. Mouth moderate, the

upper jaw extending considerably beyond the lower, the maxillary

scarcely reaching to the anterior margin of the orbit- Teeth on premax-
illaries, niaxillaries, vomer, and palatines, conical, elongated, rather

mall, and in a single row in each jaw. Nostrils wide, close together, the

anterior near the middle of the length of the snout; gill opening wide;
operculum for the most part membranaceous, its elements being very

Imperfectly ossified
;
preoperculum curved, thickened on its anterior edge :

the Lnteroperoulum and suboperoulum not prominent, apparently replaced

in part by tho branchiostegals. Gill rakers about 15 below angle. Vent
a little behind the middle of total length. Latoral line extending Prom

the upper part of the branchial opening to middle Line of body. Scales

remarkably small, those of lateral Line very simple.

Dorsal with its outline a Little convex, lower behind, and ending at

distance from the caudal equal to the length of its own hase, which is

equal to ahont 8 in body ; anal more than twice as long, beginning near
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the vent and terminating a little behind the dorsal, its height nearly the

same as that of the dorsal: caudal moderately long, 7 in body, slightly

emarginate
;
pectoral small; ventrals very short. Color reddish brown

;

head a beautiful azure-blue; fins sepia; iris black; pupil azure-blue.

Scales very simple in form; those of the body rounded in outline and

measure from 1.5 to 1.6 mm. in diameter. Five pyloric cceca, moderately

elongated. No trace of a swim bladder. Sixteen specimens of this spe-

cies were obtained by the French expedition from the coast of Morocco

to Soudan, from the Banc d'Arguin. and from the Canaries, at depths

varying from 433 to 1,058 fathoms. A specimen 8 inches in length was

obtained by the Albatross at station 2751, latitude 16° 57/ N., longitude

63° 12' W., in 68 fathoms, (naicpbg, long; nrepov, fin.)

Atqpocephalus macropterus, Vaillant, Exp. Sci. Travailleur et Talisman, Poissous, 150, pi. xi,

figs. 2a, 25, 2c, 1888, Coast of Morocco, Soudan, and Canaries.

Conocara macroptera, Goode & Bean, Oceanic Ichthyology, 39, fig. 43, 1895.

229. PLATYTROCTES, Giinther.

Plalytroctes, GCnther, Ann. Mag. Nat. Hist., II, 1878, 249, (apus).

Body rather abbreviated, much compressed, and covered with small,

keeled scales. Mouth of moderate width ; the maxillary, premaxillary

and mandible each armed with a single series of small teeth; palate

smooth. Eye rather large. Dorsal and anal tins opposite each other

on tail, moderately long; adipose fin none; caudal forked; pectorals

small; ventrals none. Humeral arch terminating in middle of chest in a

long, projecting, acute spine. Gill opening wide; six branchiostegals;

gills very narrow
;

pseudobranchhe present : gill rakers lanceolate.

Pyloric appendages rudimentary. Deep sea. (tt/mtvc. flat: tp6ktjjc, a

gnawer.)

753. PLATYTROCTES APUS, Giinther.

Head 3£ ; depth 2§ ; eye 3. D. 18 ; A. 17 ; P. 20 ; scales 20. Body much
compressed and deep, its greatest depth at about the middle of its length.

Head compressed, moderate, logitudinally concave above, the concavity

bordered on each side by a perforated muciferous canal, and broadest

behind, tapering to a point between the nostrils. Bones of head rather

thin, but less so than in Bathytroctes. Eye large, equal to snout, and situ-

ated close to upper profile. Infraorbital ring incomplete. Mouth rather

small, the lower jaw projecting; maxillary broad, short, extending to

vertical from margin of orbit. Dentition very feeble; teeth uniserial,

uniformly minute, occupying the whole extent of intermaxillary and

maxillary, but confined to the front part of mandible ; only a few.rudi-

mentary teeth are visible on the side of mandible; vomer with a minute

tooth on each side
;
palatines toothless. Branchiostegals extremely slen-

der, curved. Gills 4, the inner one very short; gill laminae short, especi-

ally on the convex portion of the arches
;
gill rakers long, lanceolate,

closely set, 20
-f- 10 on the outer branchial arch. Vent much nearer root

of caudal than to gill opening ; dorsal fin commencing immediately above

it, the anal behind: these fins are very similar in shape and of moderate

height ; caudal peduncle more than half as deep as long, its depth being
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increased by a fold of the integument between the vertical fins ; caudal

rather short and forked; pectoral very short, only half as long as eye.

Scales small, cycloid, each with a longitudinal keel, and not spinigerous,

as in Macrurus, but simple, as in the keeled scales of a snake; the stria-

tions, instead of continually crossing the scale, are interrupted by the

raised median line ; head entirely scaleless ; lateral line straight, running

along the middle of the body and tail, and composed of very small

pores. Brown ; head, pectoral region, the vent, and fringes of the caudal

peduncle, black. Length 51 inches. Mid-Atlantic, Challenger Station

107, in 1,500 fathoms; also in the Arabian Sea. (a, without; -ov$, foot;

anovq, without feet, the ventrals being wanting.)

Plali/troctes apus, GuNTHEK, Ann. and Mag. Nat. Hist., n, 1878, 249, Mid-Atlantic ; 'Coll.

Challenger); GI'nther, Challenger Report, xxir, pi. i.vm, fig. A, 229, 1887 ; Alcock, Ann.

and Mag. Nat. Hist., vi, u, 1890, 307 ; Goode & Bean, Oceanic Ichthyology, 4f>, 1895.

230. ALEPOSOMUS, Gill.

Alcposomus, Gill, American Naturalist, xviii, 1884,433, (copei).

Body elongate, scaleless ; skin thick, finely rugose, with a considerable

number of small nodules upon the belly, and sometimes also upon the

sides and the lower part of the head. Lateral line wanting Mouth mod-
erate, with minute teeth upon the mandible and premaxillary

;
pala-

tines, tongue, and pharyngeal bones probably toothless. Dorsal and
anal fins opposite, similar in form and equal in length ; caudal probably

forked. Vent behind the middle of the body. Gill openings wide. Deep
sea; two species known, (a, without; It ~o^, scale or husk; au^a, body.)

754. ALKPOS05IUS COPEI, Gill.

Head 3f; depth 51; eye 2 in head. Body compressed, its outlines

sloping from head to middle of caudal peduncle. Snout short, declivous,

its length \ the horizontal diameter of the eye and about -< that

of head. Mandible scarcely extending beyond upper jaw ; maxillary

extending to vertical from middle of orbit. Small teeth upon mandi-
ble and premaxillary. Eye very large, its upper outline not projecting

above the dorsal profile, as in A. socurfis (Vaillant). Gill opening
large. Skin thick, slimy; no lateral line distinguishable; no scales

present, but numerous tubercles upon the sides of the body ; none per-

ceptible on the head. Vent midway between origin of ventral and tip

of last dorsal ray. Dorsal origin equidistant from the gill opening and
the base of the middle caudal rays : highest in its middle portion, round-
ing forward and behind; anal inserted immediately under the dorsal,

Similar in shape and equal in extent; caudal, though mutilated,

undoubtedly emarginate, and probably forked. Accessory rays (charac-

teristic not only of Alepo8omu8 but of Xenodermiohthye) noi conspicuous;
pectoral inserted verj low down, close to the posterior angle Of the pre-

opercular flap, and appearing to have been feeble, its diameter not much
greater than half the diameter of the eyej ventral origin equidistant
between posterior margin of eye and base of Last dorsal ray. Color
uniform blackish.



4G0 Bulletin ^7, United States National Museum.

A single specimen, 3£ inches in length, was obtained by the Jlbati'oss at

station 2099 in 37° 12 / 20" N. latitude, 69° 39 / W. longitude, at a depth

of 2,949 fathoms. (Named for Prof. Edward Drinker Cope, one of the

most able and productive of living workers in ichthyology.)

Alepotomtu copei, Gii.l, American Naturalist, xviii, 18S4, 443, Gulf Stream ;
(Type, No. 33551.)

Goode & Bean. Oceanic Ichthyology, 47, fig. 51, 1S95.

Family LXIV. SALMONID.E.

(The Salmon Family.)

Body oblong or elongate, covered with cycloid scales. Head naked.

Mouth terminal, large or small, varying much in the diiferent genera;

maxillary forming the lateral margin of the upper jaw, provided with a

supplemental bone
;
premaxillaries not protractile. Teeth various, some-

times wanting. Gills 4, a slit behind the fourth. Pseudobranchne

present. Gill rakers various
;
gill membranes not connected, free from

the isthmus ; branchiostegals 10 to 20. No barbels. Dorsal usually

nearly median, not greatly elongate, its rays 9 to 15, only one or two of

the anterior simple or rudimentary, the others branched: adipose fin

present; caudal fin forked; anal fin moderate or rather long; ventrals

moderate, nearly median
;

pectorals placed low. Lateral line pres-

ent. Abdomen rounded in outline. Parietals not in contact, sepa-

rated at middle by the intervention of the supraoccipital, which connects

with the frontals ; epipleural appendages not developed. Air bladder

large , stomach siphonal
;

pyloric cceca very numerous. Ova large,

falling into the cavity of the abdomen before exclusion. Genera 10.

Species about 70. As now restricted, this is no longer one of the large

families of fishes, but in beauty, activity, gaminess, and quality as food,

and even in size of individuals, different members of the group stand

easily with the first among fishes. The SalmonidcB are confined to the

northern regions, and north of about 40° N., everywhere abundant

where suitable waters occur. Some of the species, especially the larger

ones, are marine and anadromons, living and growing in the sea, and

entering fresh waters to spawn. Still others live in running brooks,

entering lakes or the sea as occasion serves, but not habitually doing so.

Others again are lake fishes, approaching the shore, or entering brooks

in the spawning season, at other times retiring to waters of considerable

depth. Some of them are active, voracious and gamy, while others are

comparatively defenseless and will not take the hook. The large size of

the eggs and their lack of adhesiveness, with the ease by which the eggs

may be impregnated, render the Salmon and Trout especially adapted

for artificial culture. The Salmoni<hr are of comparatively recent evolu-

tion, none of them occurring as fossils, unless it be in recent deposits.

The instability of the specific forms and the lack of sharply defined spe-

cific characters may be in part attributed to their recent origin, as Dr.

Gunther has suggested. (Sahtionida-, part, Giinther, Cat., vi, 1-202, 1866.)
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Coregonin^: :

a. Mouth not deeply cleft, the maxillary broad, the mandible articulating with the quadrate

bone under or before the eye. Dentition more or less feeble or incomplete ; scales

moderate or large ; anal fin rather long ; species imperfectly anadromous, or confined

to rivers or lakes, their life lasting more than one year.

b. Jaws toothless or nearly so ; scales large ; maxillary short and broad, with a broad

supplemental bone,

c. Premaxillaries broad, with the cutting edge nearly vertical or directed backward,

the lower jaw short and more or less included ; cleft of mouth short.

Couegonus, 231.

cc. Premaxillaries with the cutting edge nearly horizontal and directed forward

;

lower jaw long, projecting beyond upper ; cleft of mouth rather long.

Argyrosomus, 232.

bb. Jaws, vomer, palatines, and tongue with bands of teeth ; maxillary very long ; lower

jaw prominent ; anal fin elongate ; scales moderate. Stenodus, 233.

Salmonin.k :

«<<. 3Iouth deeply cleft, the long lower jaw articulating with the quadrate bone behind the

eyes, the maxillaries rather narrow. Dentition strong and complete ; conical teeth

on jaws, vomer, and palatines ; tongue with two series of strong teeth (sometimes

deciduous in very old specimens); scales small.

d. Anal fin elongate, of 14 to 17 rays ; vomer narrow, long, flat, with weak teeth ; species

spotted with black, if at all. Oncorhynchus, 234.

dd. Anal fin short, of 9 to 12 developed rays.

e. Vomer flat, its toothed surface plane ; teeth on the shaft of the vomer in alterna-

ting rows or in one zigzag row, those on the shaft placed directly on the surface

of the bone, not on a free crest; posterior vomerine teeth sometimes deciduous;

species black-spotted. Salmo, 235.

ee. Vomer boat-shaped, the shaft strongly depressed, without teeth ; scales very small,

about 200 in the course of the lateral line ; species not anadromous; spotted

with red or gray.

/. Vomer with a raised crest, extending backward from the head of the bone,

free from its shaft, this crest armed with strong teeth ; hyoid bone with a

broad band of strong teeth ; species spotted with gray, without bright

colors. Cristivojier, 236.

J)\ Vomer without raised crest, only the head being toothed ; hyoid bone with

very weak teeth or none ; species red-spotted, the lower fins with bright

"Uings. Salvelinus, 237.

231. COREGONUS (Artedi) Liumeus.

(Whitefishes.)

gonus, Artedi, Genera Piscium, 9, 1738.

. Link i i s, Svst. Nat., Ed. x, 1758, 310, {lavaretus).

IHpteronolus, L.wkit.de, Hist. Nat. Poiss., v, 48, 1803, (hautm== lavaretus).

nus, Lac£p£de, Hist. Nat. Poiss., v, 263, 1803, (lavaretus).

Boregonus, Cuyier, Regne Animal, Ed. 1, 1G2, 1817, {thymalUu, lavaretus, etc. j restricted in Ed. 2.

to lavaretus).

Prosopium, Milneb, in Jordan, Man. Vert., ESd. 2, 861, 1878, (quadrtiateralis).

Body oblong or elongate, oompressed. Head more or less oonio, com-
pressed, the snout more or loss projecting beyond the lower jaw. Mouth
small, the maxillary short, not extending beyond the orbit, with a well-

developed supplemental hone. Teeth extremely minute, it present.

Scales moderate, thin, cycloid, rather firm. Dorsal tin moderate : caudal
tin deeply forked, anal ftn somewhat elongate j ventrals well developed.

Pseudobranchite large, (iill rakers \ arying from short and thickish to long
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and slender. Air bladder very large. Vertebrae 56 to 60. Stomach horse-

shoe-shaped, with many (about 100) pyloric cu'ea. Ova small. Species

about 15, inhabiting the clear lakes of northern Europe, Asia, and

America, in Arctic regions descending to the sea. Most of them spawn in

late fall or winter near the shore, at other seasons often frequenting con-

siderable depths. The number of distinct species of Coregonua has been

overestimated by many writers. The geographical range and range of

variation of each one are much wider than has hitherto been generally

supposed.* The species are highly valued for food, the flesh being gen-

erally pale and of fine flavor. The coloration is very uniform ; bluish

olivaceous above; the sides and below silvery. (Coregonua, a name used by

Artedi for fhe European lavaret, or whitefish, Coregonus Icivaretus, from

Koprj, the pupil of the eye
;
yuvia, angle; " quia pupilla anteriore parte in

angulum. acutum procurrit." Artedi.)

Prosopium (irpovwiTiov, a mask, from the large preorbitals):

o. Gill rakers short, thickish, about 12 to 16 in number on the lower limb of the arch; max-

illary short, broad, not reaching eye, the supplemental bono mostly narrow and

sharply elliptical; mouth small.

b. Mouth comparatively large, the maxillary about 4 in head; gill rakers very short and

thick, 10 -j- 16; body oblong, the back not elevated,

c. Scales large, GO to 63 in lateral line; snout blunt and decurved. coulterii, 755.

cc. Scales small, 72 to 90 in lateral line.

</. Supplemental bone of maxillary rather narrow; scales 83 to 90.

e. Head moderate, blunt anteriorly, 4% to 5 in body; tip of snout below

level of eye; gill rakers short, 9 + 15; lower fins pale.

WILLIAMSONI, 756.

ee. Head very short, blunt, 5% in body; gill rakers short and slender, about

7 -f 14; fins all blackish. kennicotti, 757.

ill. Supplemental bone of maxillary very broad, semicircular; scales 72 to 80.

RICHARD80NII, 758.

hi,. Mouth small, the maxillary 5 to 5% in head; gill rakers shorter and thicker, about

7 -f- 10, about 5 in eye, fewer than in ('. uriiliamsoni. Body elongate, the back not

elevated nor much compressed. quadrilateralis, 759.

Coregonus:

<(«. Gill rakers numerous, long and slender, 17 to 20 on the lower limb of the arch; preorbi-

tal long and narrow; maxillary rather long, more than ^4 head, the supplemental

bone ovate.

/. Tongue toothless or nearly so; back elevated; head very low and short, especially in

old examples.

g. Back elevated, but not greatly compressed; supplemental bone of maxillary

nearly twice as long as deep. cutfiformis, 760.

gg. Back elevated and much compressed; supplemental bone of maxillary more than

-.. as deep as long; gill rakers about 26. nei.sonii, 761.

ff. Tongue with ''> series of small teeth; body elongate, compressed; lower jaw slightly

included.

h. Gill rakers short and few, about 10 + 15, the longest about :'. in eye.

LADUADORICUS, 762.

Subgenus P OSOPIUM, Milner.

755. COREGONUS COULTEBII, Eigenmann & Eigenmann.

Head 4£ to 5 ; depth 4| to 5£ ; eye 4 ; snout 4£. D. 10 or 11 ; A. 10 or 11

;

scales 8-60 to G3-6. Form rather heavy, little elevated; the snout broad,

*For a useful analytical key to the species of Coregonus, see Bean, in Trans. Ainer. Fish

Cultural Ass'u, 13th annual meeting, 1884, 33.
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very blunt aud decurved
;
greatest depth of bead equal to its length less

the opercle. Mouth low, the snout but little projecting, maxillary reach-

ing eye in larger specimens, further in the smaller ones; supplemental

bone a crescent; gill rakers much as in Coregonus williamsoni; scales

large. Dull silvery. Head waters of the Columbia River. A small

species, not exceeding 8 inches in length, closely related to Coregonus

williamsoni, but with larger scales. (Named for Dr. John Merle Coulter,

the well-known botanist.)

Ooregonus coulterii, EiGENMANN & EiGENMANN, American Naturalist, November, 1802, 961,

Kicking Horse River, at Field, British Columbia, one of the head streams of the

Columbia River. (Type, No. -14875. Coll. Eigeumanu.)

756. COREGONUS WILLIAMSONI, Girard.

(Rocky Mountain Whitefibh ; "Mountain Herring.")

Head 4| to 5 ; depth 4 to 5 ; eye 4f. D. 11 to 14 ; A. 11 to 13 ; scales 8 to

10-83 to 87-7 to 10. Body oblong, rather deeper than in Coregonus quadri-

lateralis, but little compressed. Head shortish, conic, the profile more
abruptly decurved than in the other species. Snout compressed and
somewhat pointed at tip, which is entirely below the level of the eye

;
pre-

orbital broad, f width of eye. Maxillary short and very broad, reaching

just about to the anterior margin of eye; therefore, apparently longer

than in related species, owing to the shortness of the snout ; supple-

mental bone narrow ; maxillary contained 4 times in the length of the

head ; mandible 3 times. Pectoral 1{ in head ; ventral lj ; longest dorsal

ray 1£. Snout in the males produced, pig-like, in the breeding season.

Adipose fin very large, extending behind anal. Gill rakers short and
thick, shorter than pupil, about 9 -f- 15. Color bluish above, sides silvery

;

bleeding males with the under parts white ; all the fins tipped with black,

caudal and adipose fins steel-blue. Scales on sides strongly tuberculate

in breeding males. Length about a foot. Clear streams from the

Rocky Mountains to the Pacific, the easternmost records being from Chief

Mountain Lake at the head of the Saskatchewan in Montana (as type of

Coregonus couesii) ; abundant in the Great Basin, and northwestward on
both sides of the Cascade Range; found more often in clear brooks and
rivers than in lakes. It readily takes the tly and is an excellent food-

fish. (Named for Lieut. R. S. Williamson, in charge of one division of

the Unitod States Pacific Railroad explorations.)

mis williamsoni, Girard, Proc. Ac. Nat. Sd Phila., 1856, 136, Des Chutes River, Ore-
gon ; GOnther, Cat., vi, 187, 18CG ; Jordan A Gilbebt, Synopsis, 297, 1883 j B. A. Bean,

in Gilbert & Evermann, Bull. U. 8. Bleb Comm., \i\, L894, 66, pi. ix, fig. 3.

nut couesii, BfiLNER, Kept. I'. S. Fish Comm. for 1872-73 [1874), 88, Chief Mountain
Lake, Montana; (Type, No. L4146. Ooll. Cones) ; JORDAN a Gilbert, Synopsis, 297,

.
.MiiM.it, in Jordan, Man. Vert., Ed, 2, 362, 1878.

Represented in the Madison and Yellowstone rivers and other tribn-

i.u it-s oi' t lie I'pper Missonri by

7..t;a. COBEGONUS WILLIAMSON] CISMONTANU8, Jordan.

Slenderer, with lower fins. Bead 5 in length; depth:. bo5£; pectoral

head; ventral l'; longest dorsal ray 1£. Scales 90. Otherwise like

ttie typical form. (ci9montanu$
t
this side of the mountains.)
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Ooregonvs williamsoni cismontanus, Jordan, Bull. U. S. Fish Comm., ix, 1889, 49, pi. 9, figs. 8, 9,

Horsethief Creek, a tributary of Madison River, Montana. (Coll. E. R. Lucas.)

757. COREGONUS KENNICOTTI, Milner.

(Broad Whitefish ; Muksun of the Russians.)

Head small, 5f; depth about 4f. D. 11; A. 14; scales 10-87 to 90-10.

Eye moderate, shorter than snout, 5£ in head, li in interorbital space.

Scales small, adherent, very regularly imbricated. Head very blunt,

premaxillaries wide and vertically placed. Mouth inferior, with the

high blunt snout but little projecting. Maxillary reaching slightly

beyond the vertical from front of eye, its length, measured from its

anterior articulation, equal to length of snout, and contained 4§ times

in the head ( =4 in head when measured from tip of snout); maxillary

broadly ovate, apparently slenderer than in C. richardsonii as figured by
Giinther, and with different outlines. Preorbital narrow, its greatest

width contained 5 times in its length, and 3i times in diameter of eye;

width of supraorbital bone § its length. Gill rakers 6 or 7 -f- 14, short

and slender, tapering to a slender flexible point, the longest £ diameter

of pupil. Hyoid bone with a round patch of weak, bristle-like teeth

;

these are very similar to those found in Stenodus, and are disposed in

longitudinal series. Vertical height of head at nape less than length of

head by i diameter of eye ; distance from tip of snout to nape i distance

from nape to front of dorsal ; front of dorsal nearer snout than base of

median caudal rays by length of snout and eye. Adipose fin large, a

wide strip at base covered with small, regularly imbricated scales;

inserted over last rays of anal, extending but slightly behind last anal

ray ; ventrals reaching half way to front of anal ; height of dorsal equal to

length of head without snout. Color must have been very dark in life;

fins all blackish, in spirits, with a bluish tinge; traces of what may
have been blackish spots and vermiculations are discernible on basal

portion of dorsal and anal fins. The above description from a specimen

obtained by Miss Elizabeth Taylor in Great Bear Lake. The type of

C. Jcennicotti (No. 8971, Fort Good Hope, British America) possesses the

following characters: This specimen is a skin 21 inches long. Length of

head 3| inches; tip of snout to end of maxillary -j§ inch; diameter of

eye (not orbit) £ inch ; length of longest gill raker £$ inch. Maxillary

contained 4^43- times in head ; longest gill raker 3^ times ; width of pre-

orbital 2| times, in eye. Number of gill rakers 7 -f- 13. Scales 10-90-10.

This species seems closely related to Coregonus richardsonii, Giinther,

with which it may prove identical. As Dr. Bean has already noticed,

Gunther's description includes no account of the gill rakers, which may
be long and numerous, as in C. clupeiformis, but indicates a fish with a

longer snout, and a broader supplementary maxillary bone. (Gilbert.)

Mackenzie and Yukon rivers ; locally abundant. (Named for Robert Ken-

nicott, discoverer of the species, one of the first American naturalists to

visit Alaska.)

t Sulmo lavaretus, var. muchsun, Pallas, Reise, m, 70S, about 1780.

" Salmo muksun, P AS, Zoogr. Rosso-Asiat., m, 398, 1811.
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Coregonus lcennicotti, Milnf.r, in Jordan & Gilbert, Synopsis, 29S, 1S83, Fort Good Hope,
British America. (Type, No. 8971. Coll. Kennicott); Gilbert, Bull. U. S. Fish Conim.,

xiv, 1894, 23.

758. COBEGONUS BICHABDSONII, Glinther.

B. 9 ; D. 13 ; A. 13 ; scales 10-72 to 80-12. Very similar in form to C. dupei-

formis. Snout of moderate length, obliquely truncated, with the upper

jaw projecting beyond the lower; eye shorter than the snout ; maxillary

extending to anterior edge of the eye, its length 4 in head. Supple-

mentary bone of the maxillary short, broad, semicircular. Length of

mandible a little less than least depth of tail. Pectoral longer than

head, without snout. Arctic North America. (Giinther.) A doubtful

species, perhaps identical with Coregonus lcennicotti, or possibly with

Coregonus nelsonu. (Named for John Eichardson, the accomplished author

of the Fauna Boreali-Americana.)

Coregonus richardsonii, GI'nther, Cat., vi, 185, 1866, exact locality unknown

759. (OBEGOM S QUADBILATEBALIS, Bichardson.

(Pilot-fish ; Menominee Whitefish ; Shad-Waiter ; Bound Whitefish.}

Head 5; depth 4f; eye 5£. D. 11; A. 10; scales 9-80 to 90-8. Body
elongate, not elevated nor much compressed, the back rather broad, the

form more terete than in any of the other species. Mouth very small

and narrow, inferior, the broad maxillary not reaching to opposite the

eye, 5J in head. Head long, the snout compressed and bluntly pointed,

its tip not below level of eye
;
profile not strongly decurved. Preorbital

wider than pupil. Mandible originating under middle of eye, 3£ in head.

Adipose fin small. Gill rakers short and stoutish, about 7 + 10 in number,
1 to 5 in eye, but rather longer than in C. williamsoni. Color dark bluish

above, silvery below. Length a foot or more. Lakes of New England
and the Great Lakes, northwestward to Alaska, as far south as Yukon
River; abundant in cold, deep waters, (quadrilateralig, four-sided.)

jonus quadrilateralis, Richardson, Franklin's Journ., 1823, 714, Fort Enterprise, British

America; GCntheu, Cat., 170, 1S66; Jordan & Gilbert, Synopsis, 298, 1883.

Coregonus novse-angelue, Pbescott, Amer. Journ. Sci. Arts, xi, 1851, 34/2, Lake Winnipiseogee,
New Hampshire; Gvnther, Cat., 186, 1866.

Subgenus COREGONUS.

760. COBEOONU8 CLUPEIFOBMIS (MItchill).

(Common WHITEFISH.)

Head 5; depth 3 to 4; eye large, 1 to 5. D. 11; A. 11; scales 8-74-9.

Vertebra 59. Body oblong, compressed, always more or less elevated,

iiimI becoming notably so in the adult. Head comparatively small and
short, the snout blantish, obliquely truncated ; tip of snout on level of
lower edge of pupil; width of preorbital less than half that of pupil.

Maxillary reaching pasl front of orbit, aboul l in head, (.ill rakers mod-
erate, diameter of eye, usually aboul L0+ 17 to l! (

. Color olivaceous
above; Bides white, bu1 not silvery; Lower fins sometimes dusky. Length
2 feet or more. Greal Lakes and neighboring waters, rarelj ascending
streams; not m Alaska nor Arctic America; the besl known and moat

I . N. A. 31



466 Bulletin 47, United States National Micseum.

highly valued of the American whitefishes. It feeds on minute organ-

isms. This species, like others of wide distribution, is subject to con-

siderable variations, dependent on food, waters, etc. One of these is the

so-called Otsego Bass, var. otsego (Clinton), a form landlocked in Otsego

Lake at the head of the Susquehanna River. (Clupea, a shad or herring;

forma, shape.)

Salmo clupeiformis, Mitchill, Amer. Month. Mag., n, 1818, 321, Sault Ste. Marie.

Coregonus alius, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 231, Lake Erie to Arctic Sea;

Gi'nther, Cat., VI, 184, I860, and of many authors.

Coregonus otsego, the "Otsego Lake Bass," DeWitt Clinton, Med. & Phil. Register, in, 188,

ahout 1814; Otsego Lake ; a landlocked form.

Coregonus sapidissimus, Agassiz, Lake Superior, 344, 1850, Lake Superior.

Coregonus latior, Agassiz, Lake Superior, 348, 1850, Lake Superior.

Coregonus clupeiformis, Jordan & Gilbert, Synopsis, 299, 1883.

761. COREGONUS NELSONII, Bean.

(HriMPBACK Whitefish.)

Head 5; depth 4. D. 12; A. 12; scales 10-88-8. Allied to Coregonus

clupeiformis, but distinguished by its arched and compressed back ; snout

not very blunt. Maxillary 4 in head, reaching front of eye. Gill rakers

moderate, a little more than half eye, about 26 in number; ventrals a

little nearer snout than base of caudal. Coloration plain. Alaska, from

Bristol Bay northward, common ; a bony species of inferior flavor. (Bean.)

(Named for Edward W. Nelson, its discoverer, the well-known ornitholo-

gist, who collected largely in Alaska.)

Coregonus nelsonii, Bean, Proc. IT. S. Nat. Mus., 1884, 48, Nulato, Alaska. (Type, No. 29903.

Coll. Nelson.)

762. COREGOMTS LABRADORICITS, Richardson.

(Sault Whitefish ; Musquaw River Whitefish
; Whiti.m; of, Lake Winnipiseooee.)

Head 5; depth 3| to 4; eye large, 4^ to 5; snout 4^ to 5. D. 11 or 12; A.

11 or 12; scales 10-71 to 76-9. Gill rakers short, about 2 to 21 in eye,

10 -f- 15 or 16. Body rather elongate, compressed, the back not elevated.

Head rather small and slender, compressed. Distance from tip of snout

to occiput about 2\ in distance from occiput to origin of dorsal fin.

Mouth rather small, the lower jaw short, the snout projecting; the

maxillary reaching front of pupil ; maxillary bone broad, rather short,

its supplementary piece ovate. Mandible reaching middle of eye. Tongue
with about three series of small teeth. Supraorbital bone narrow. Dorsal

fin high in front, the last rays short. Bluish-black above; silvery below;

scales with dark punctulations on the edges; fins all dusky, pectorals

and ventrals pale at base. Length 21 inches. Winnipeg and Great Lakes

region to the lakes of the Adirondacks and White Mountains, and north-

eastward
;
generally abundant in cold, clear lakes and large streams;

abundant at the Sault Ste. Marie ; a species of good flavor, valued as food.

A variable species, perhaps containing several recognizable subspecies.

Coregonus lahradoricus, Richardson, Fauna Bor.-Amer., in, 200, 1830, Musquaw River, Lab-

rador ; Gunther, Cat., vi, 176, 1866; Jordan & Gilbert, Synopsis, 299, 1883.

?J Coregonus angusticeps, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 534, 1848, Saskatch-

ewan River; description brief and erroneous.

Coregonus neohantoniensis, Prescott, Amer. Journ. Sci. Arts, xi, 1851, 343, Lake Winnipiseogee,

New Hampshire.
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232. ARGYROSOMUS, Agassiz.

(ClSCOES.)

Argyrosomus, Agassiz, Lake Superior, 339, 1850, (clupeiformis — artedl).

Allosomus, Jordan, Manual Vertebrates, Ed. 2, 361, 1878, (tullibee).

This genus is very close to Coregonus, from which it differs in the

larger mouth and more produced jaws, the premaxillaries being placed

nearly horizontally, and the lower jaw decidedly projecting beyond them.

Gill rakers very long and slender, about 30 on lower limb. Vertebrae 55.

These characters are associated with the greater voracity and, in general,

greater activity of the species of Argyrosomus. The species are numerous
in the northern parts of Europe, Asia, and North America, and all are

valued as food, (apyvpog, silver; cu/ua, body.)

Argyrosomus:

a. Body elongate, herring-shaped; scales small, uniform, the free edges convex.

b. Lower fins pale or merely tipped with dusky ; scales punctate with dark points.

c. Eye large, not much, if any, shorter than snout in adult, its length 3% to 4% in

head.

d. Head long, 4 in body; body slender, its depth 5 to 6 in length; distance from

occiput to snout 2% m distance from occiput to dorsal; teeth on tongue;

maxillary 3 in head. osmeriformis, 703.

dd. Head long, 4% in length; distance from occiput to tip of snout nearly half its

distance to front of dorsal fiu; pectorals short, reaching about half way
to ventrals.

e. Maxillary 3% to 3% in head; lower jaw projecting; gill rakers long and
numerous, about 1G + 30. artedi, 7G4.

ee. Maxillary longer, 23 to 3 in head; gill rakers fewer, about 14 4- 25.

hoyi, 765.

ddd. Head shorter, about 5 in length; distance from occiput to tip of 6nout about

§ distance to front of dorsal fin; pectorals long, reaching more than

half way to ventrals; maxillary 3% in head. pusillus, 766.

cc. Eye small, shorter than snout, about 5 times in length of head.

/. Head short, about 5 in length.

g. Body rather slender, the depth equal to length of head; distance from occi-

put to snout 2% to 2% in its distance from dorsal; base of dorsal short.

lucidus, 767.

!/</. Body deep, the depth in adult greater than length of head; distance from

occiput to 6nout 2]/A to 1 X/Z iu distance from occiput to dorsal; base of

dorsal longer. lairett.e, 768.

])'. Head long, 4 to A]/z in length; lower jaw strong.

h. Maxillary very long, 2% in head; lower jaw much projecting; gill rakers

about 15+28; distance from 6iiout to occiput 2} in distance from

occiput to dorsal; mouth larger than in A. artedi or in related Bpecies.

PBOQNATHl B, 769.

II'. Lower fins all blue-Mark
;
body robust; mouth large; gill rakers numerous, 18

eye large, -1.1 ill head. NIGBIPUfHIS, 770.

IXL080K1 b aAAo?, different; aH/xa, body):

'i.i. Body short, deep, compressed, tin' curve of back similar to that of the bellj ; scales lar^e,

larger forward and closely Imbricated, the free margin little convex.

i. Jaws equal wnen closed or lower slightlj projecting; depth 3 io length; month rather

small; maxillary 8% in head; eye 4% in head; gill rakers about 16 31, long and

lender, about ee,nal to eye, ruurBKB, 771.
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Subgenus ARGYROSOMUS.

763. ARGYROSOMUS OSMERIFORMIS (H. M. Smith).

(Smelt of the New York Lakes.)

Head 4; depth 5 to 6 ; eye 4. D. 9 ; A. 13; scales 9-83-10. Body
elongate, slender, back not elevated. Head rather large, its width equal

to half its length. Length of top of head 2$ in distance from occiput to

dorsal; greatest depth considerably less than length of head. Eye
large, equal to snout. Gill rakers very long and slender, as long as eye,

20 + 35. Dorsal fin rather high, its height equal to £ depth of body and

1^ times length of base of fin ; its origin nearer base of caudal than snout,

its free margin nearly vertical, straight; longest anal ray } length of

base of fin ; ventral long, equal to height of dorsal, its length equal to

£ of distance from ventral origin to vent ; ventral origin midway
between base of caudal and pupil ; adipose dorsal long and slender,

of same width throughout, its width i its length. Mouth large,

the lower jaw projecting, the snout straight ; maxillary contained 3 times

in length of head, its posterior edge extending to line drawn vertically

through the anterior margin of pupil ; mandible i the length of

head, its angle under the pupil. Teeth present on the tongue. Color

above grayish silvery, sides bright silvery ; below white ; tips of dorsal

and caudal dark. Length 10 inches. Lakes of central New York, known
from Seneca Lake and Skaneateles Lake. (Smith.) (Osmerus, a smelt,

forma, form ; in allusion to the general shape of the fish, which is known
as " smelt" in parts of New York.)

Coregonus Jioiji, Bean, Proc. U. S. Nat. Mus., 1882, 658, not of Gill; Goode, Hist. Aquatic

Animals, pi. 197 B, 1884 ; not of text.

Coregonus osmerifontiis, Hugh M. Smith, Bull. U. S. Fish Conmi., xiv, 1894, pi. 1, 2, Seneca

Lake and Skaneateles Lake, New York. (Type, Nos. 32162 and 32165. Coll. Prof. II.

L. Smith and J. C. Willetts.)

764. ARGYROSOMUS ARTEDI (Le Sueur).

(Cisco; Lake Herring; Michigan Herring.)

Head 4| ; depth 4£; eye 4 to 4|. D. 10; A. 12; scales 8-75 to 90-7, 10

rows under base of dorsal ; vertebrae about 60. Body elongate, com-

pressed, not elevated. Head compressed, somewhat pointed, rather long,

the distance from occiput to tip of snout usually a little less than half

the distance from occiput to dorsal fin. Mouth rather large, the maxil-

lary reaching not quite to the middle of the pupil, 3^ to 3^ in head
;

the mandible 2i in head. Preorbital bone long and slender ; suborbital

broad ; supraorbital nearly as long as eye, about four times as longas broad.

Gill rakers very long and slender, as in CJupea, 15 to 17 -f- 28 to 34, the

longest 1| in eye. Dorsal fin high, its rays rapidly shortened. Bluish

black or greenish above; sides silvery, scales with dark specks; fins

mostly pale, the lower dusky-tinged. Length 12 inches. Great Lakes

and neighboring waters, not in Alaska nor Arctic America ; very abun-

dant, usually frequenting shallow waters. An active, voracious fish,

valued as food. (Named for Petrus Artedi, the " Father of Ichthyology,"
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the associate of Linnaeus, and perhaps the ablest systematic zoologist of

the 18th century.)

Coregonus artedi, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 231, Lake Erie; Niagara

River ; Jordan & Gilbert, Synopsis, 301, 1883.

Coregonus ciupcifonnis, Gunther, Cat., vi, 198, 18G6, and of many authors, but not Sahno

chqieiformis, of Mitchill.

Salmo {Coregonus) harengus, Richardson, Fauna Bor.-Amer., in, 210, 1836, Lake Huron.
Coregonus harengus, Gcntheu, Cat., VI, 199, 18G6.

Represented in numerous small lakes in Indiana and Wisconsin (Tip-

pecanoe, Geneva, Oconomowoc, La Belle, etc.), by the slightly modified

764a. ARGYROSOMUS ARTEDI SISCO, Jordan.

(Sisco of Lake Tippecanoe.)

Smaller than the Lake Cisco, but superior as food; living in deep waters,

except in December, when it ascends brooks to spawn. (Sisco or Cisco, a

vernacular name, probably Indian.)

Argyroeomua sisco, Jordan, Amer. Nat., 1875, 136, Lake Tippecanoe, Warsaw, Indiana.

(Coll. Judge J. H. Carpenter.)

765. ARGTROSOMUS HOTI, Gill.

(Moon-eye Cisco ; Cisco of Lake Michigan; Kieye of Lake Michigan.)

Head 4|; depth 4|; eye 4] to 4$; snout 3| to 3,]; maxillary 2? to 3 in

head, reaching to vertical of middle of pupil. D. 10; A. 11 or 12; scales

8 or 9-73 to 80-7. Gill rakers 14 -f 25 or 26, slender, about 2 in eye.

Vertebra 56; branchiostegals 8 or 9. Body rather elongate, compressed,

the back somewhat elevated. Mouth rather large, subterminal, the lower

jaw shorter than upper, even when the mouth is open; tip of muzzle

rather bluntly truncate, somewhat as in a true Coregonus', mandible
nearly reaching posterior edge of eye, 2£ in head. Head rather long,

slender, and pointed. Supraorbital and preorbital long and narrow.
Distance from tip of snout to occiput 2\ to 2? in distance from occiput to

origin of dorsal fin. Fins low; free margin of dorsal very oblique, the

length of the anterior rays 1} in head, that of the last ray less than half

length of the first; longest anal ray 2? in head and more than twice as

long as the last ray. Pseudobranchhe very large; tongue with traces of

teeth. Color light iridescent blue on back, scales with a few fine dark
pnnct illations reaching about two scales below lateral line; sides and
under parts rich silvery, brighter than in any other of our Coregonina,

much as in Hiodon and Alhula; top of head light olivaceous; oheeks sil-

very; dorsal, caudal, and pectorals with some dark on their margins;

anal and ventrals white, with some dark dustings; the male perhaps a
little richer, more iridescent blue on back, and with the scales a little

thicker and less closely imbricated. Length IS inehes. Deep waters of
Lake Michigan : one of the smallest and handsomest <>f Coregomnm, The
only specimens known were the two sent to Dr. (Jill and the one to Dr.

Jordan by Dr. Hoy, until recent 1\ rediscovered by the United Slates Fish

Commission, who find it t«> be the principal fish caught in the gill nets in

the western pari of Lake Michigan. It is taken in large numbers off
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Kenosha in 90 fathoms in November during its spawning season. It is

a true Argyrosomus, though approaching Coregonus. (Named for Dr. Philo

R. Hoy, of Racine, Wisconsin, an able naturalist, who early collected

the fishes of Lake Michigan.)

Argyrosomus hoyi, Gill MS., Jordan, American Naturalist, March, 1875, 135, Lake Michigan,

near Racine, Wisconsin. (Type, No. 8902. Coll. Hoy.)

Coregonus hoyi, Jordan, Man. Vert., Ed. 2, 275, 1878; Jordan & Gilbert, Synopsis, 209, 1883;

Smith, Bull. U. S. Fish Coinrn., xiv, 1894, pi. 1, fig. 1, 6 ; not Argyrosomus hoyi, Milner,

Itept. IT. S. Fish Comm., 1872-73 (1875), 8G (which is A. prognathic), nor Coregonus hoyi,

Bean, Proc. U. S. Nat. Mus., 1882, G58 (which is A. osmeriformls).

766. ARGYROSOMUS PUSILLITS (Bean).

Head 5 ; depth 5 ; eye 3f in head. D. 10 ; A. 12 ; V. 11 ; scales 10-91-9.

Body rather elongate, compressed. Form of mouth as in A. artedi, the

lower jaw considerably projecting; maxillary broad, with rather broad

supplemental bone, three times as long as wide, extending not quite to

middle of the very large eye, its length 3^ in head
;
preorbital extremely

narrow. Mandible 2£ in head. Teeth none, or reduced to minute asperi-

ties on the tongue. Gill rakers numerous, very long and slender, 49 in

all. Dorsal very high, much higher than long, its last rays rapidly short-

ened, the first rays twice the length of base of fin ; insertion of dorsal

midway between snout and middle of adipose fin ; caudal large, well

forked ; anal small ; ventral inserted under middle of dorsal, very long,

f}
length of head

;
pectoral the same length. Scales as in J. artedi. Steel-

bluish above, with many dark points ; belly white ; dorsal and caudal

mostly blackish; pectorals and ventrals tipped with black ; eye blackish,

the iris silvery. Length a foot or less. Yukon River to Bering Sea and
northward, ascending rivers, (pusillus, feeble.)

Coregonus mercldi, var., Bean, Proc. U. S. Nat. Mus., 1881, 25G; Jordan & Gilbert, Synopsis, 300,

1883 ; not of Gunther.

Coregonus pusillus, Bean, Proc. U. S. Nat. Mus., 1888, 526, Kowak River, Alaska. (Type, No.

383G6. Coll. Chas. H. Town.send.)

767. ARGYROSOMUS LUCIDUS (Richardson).

(Great Bear Lake Herring.)

Head small, 5 to 5£ ; depth 4 4- to 4f ; eye 5. D. 1 1 or 12 developed rays;

A. 11 or 12. Scales 85 to 87, 11 or 12 scales in an oblique series

downward and forward from front of dorsal to lateral line. Eye slightly

less than length of snout, li times in interorbital width. Body slender,

elongate, the curve of back and belly about equal, the greatest depth

exceeding length of head. The snout narrow, almost vertically truncate

when mouth is closed, the lower jaw fitting within the upper, but the

mouth not inferior. Distance from snout to nape 2} to 3 in distance

between nape and front of dorsal. The head is much smaller in one of

our specimens than in the other. Mouth oblique, with rather slender

maxillary, which extends to vertical midway between front and middle

of pupil, its length from tip to articulation equaling distance from end of

snout to front of pupil, and contained 3f to 3} in length of head. Supple-

mental maxillary bone probably broader than in A. artedi, from ij to s great-

est width of maxillary. Suborbitals very narrow, their least width less
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than half diameter of pupil. Supraorbital bone large, its width 2\ to 2§-

in its length. Gill rakers very long and slender, the longest slightly

more than f length of eye, 16 -J- 28 in number in each specimen. Front

of dorsal slightly nearer tip of snout than base of upper rudimentary dor-

sal rays. The fins are mutilated, so that their length can not be given.

'Adipose fin large, inserted vertically above last anal rays, its height from

tip to posterior end of base equaling vertical diameter of eye. Color sil-

very. As pointed out by Dr. Giiuther, this northern form differs from A.

ariedi in its shorter head and smaller eye. It seems also to have the pte-

maxillaries placed at a greater angle than in A. ariedi. Mackenzie River

and tributaries. Here described from two specimens from Great Bear

Lake River, each 16 inches long, collected by Miss Elizabeth Taylor.

(lucidus, shining.)

Sahno (Coregonus) lucidus, Kichardson, Fauna Bor.-Amer.,m, 207, 1836, with good figure, Great

Bear Lake.

Coregonus lucidus, Gt/nther, Cat., vi, 198, 1866 ; Gilbert, Bull. U. S. Fish Comm., xiv, 1894, 24.

768. ARGTROSOMUS LAURETT.E (Bean).

Head 5; depth 4; eye 4£ to 5. D. 12; A. 11; V. 12; scales 10-81 to

95-10, 84 t© 87 in specimens examined. Body robust, the back elevated
;

head small and slender, the small eye not longer than snout. Distance

from nape to front of snout 2\ times in its distance from dorsal. Maxil-

lary about reaching middle of eye, 3i m head, its supplemental bone half

its length ; lower jaw very slightly longer than upper; mandible 2£ in

head; lingual teeth present. Gill rakers long and numerous, 10 -f-25;

ventral scale not half lengta of fin; pectorals short, not reaching half

way to ventrals. Scales smaller than in A. artedi, 16 cross series under

base of dorsal. Alaska, from Yukon River northward to Point Barrow;
generally common. Apparently very close to Argyrosomus lucidus, but the

base of the dorsal longer. (Named for Mrs. Lauretta H. Bean.

)

Coregonus laurcltn, Bean, Proc. l
T

. S. Nat. Mus., 1881, 156, Point Barrow
; Jordan & Gilbert

Synopsis, 890, 1883. (Type, Nos. 27695 and 27915. Coll. Capt. C. L. Hooper.)

769. ARGYROSOMUS PROGNATHUS (II. M. Smith).

(Long Jaw ; Bloater.)

Bead I' : depth 3i to 4; eye 5. D. 9 or 10; A. 10 to 12. Eye rather

small, H in snout, \;- in interorbital space, H in suborbital space. Scales

9_7f>-x. Body oblong, much compressed, back elevated, tapering rather

.sharply towards the narrow caudal peduncle, the adult fish having a

light nuchal hump as in C. clupeiformU. Mouth large and strong; snout

straight, its tip on level with lower edge of pupil. Top of head 2\ in

distance from occiput to front of dorsal. Maxillary reaching to opposite

pupil, LH in head, the length 34 timesits greatest width : mandible project-

ing beyond upper jaw when mouth is closed, very long, reaching to or

* The vertical from last ray of anal traversal the posterior third of base of adipose dorsal. This
in the only respei t in w hlch our specimens tail to agree \\ iili Richardson's description. The lat-
ter states that the adipose On is located "about its own breadth posterior to the anal," but this
.in probablj be accounted for bj the nature of the specimen, Blohardeon'i description being
taken from a stuffed akin.— QUI



472 Bulletin 47, United States National Museum.

beyond posterior edge of eye, If to 11 in head. Head ofmedium size, rather

short and deep, pointed, cranial ridges prominent. Dorsal rather

high, the longest ray i longer than base of fin, contained If times

in greatest body depth, and 1£ times in head; free margin slightly con-

cave ; origin nearer end of snout than base of caudal. Longest anal

ray equal to base of fin and f- height of dorsal. Vertebrae 55. Gill

rakers slender, about 15 -4- 28, about length of eye. Adipose fin the

length of eye, its width half its length. Narrowest part of caudal pedun-

cle«contained nearly four times in greatest body depth. Ventral as long

as dorsal is high, its origin midway between end of snout and fork of

tail
;
pectoral as long as ventral. Lateral line straight except at origin,

where it presents a rather marked curve. Sides of body uniformly

bright silvery, with pronounced bluish reflection in life ; the back dusky,

the under parts pure white without silvery color ; above lateral line, the

upper and lower edges of scales are finely punctulated, central part

unmarked, producing light longitudinal stripes extending whole length

of body ; fins flesh color or pinkish in life, the dorsal and caudal usually

showing dusky edges
;
postorbital area with a bright golden reflection.

Iris golden, pupil black. Length 15 inches. Lake Ontario, Lake Michi-

gan, Lake Superior, and doubtless the entire Great Lake Basin, in deep

water. (Smith.) This species and A. osmeriformis have been confounded

under the name Coregonus lioyi, though neither much resembles the

original of that name. (7rp6, forward
;
yvadoc, jaw.)

Argyrosomm hoyi, Milner, Rept. U. S. Fish Coram., n, 1872-73 (1874), 86, Outer Island,

Lake Superior; (Coll. Milner); not of Gill.

Coregouus prognathus, Hugh M. Smith, Bull. U. S. Fish Coram., xiv, 1894, 4, pi. 1, fig. 3, Lake
Ontario, at Wilson, New York. (Type, No. 45568. Coll. John S. Wilson.)

770. ARGYROSOMUS NIGRIPINNIS, Gill.

(Bl.UEFIN ; Bl.ACK.FIN.)

Head 4 ; depth 4 ; eye 4^. D. 12 ; A. 12 ; scales 9 or 10-73 to 77-7 or 8.

Vertebra 57. Gill rakers about 18-f-30, rather long and slender, 1£

in eye or 2 in maxillary. Lower jaw slightly projecting; the maxillary

i greater than eye and reaching vertical of front of pupil. Body stout,

fusiform, compressed. Head large, stout; mouth large. Distance from

tip of snout to occiput about 3i in distance from snout to origin of dorsal

fin. Back not arched, profile from occiput to origin of dorsal very gently

curved. Eye rather large, longer than snout. Teeth very minute, but

appreciable on premaxillaries and tongue. Color dark bluish above
;

sides silvery, with dark punctulations ; fins all blue-black. Length 18

inches. Deep waters of Lake Michigan and small lakes of Wisconsin

and Minnesota (Madison, Wisconsin, and Lake Miltona, Minnesota);

locally abundant. Larger than most of the other Ciscoes, and with

larger mouth than any except A. prognathus; known at once by the

black fins, (niger, black; pinna, fin.)

Argyrosomns nigripmnis, Gill MS. in Milner, Report U. S. Fish Coram, for 1872-73 (1874), 87
)

Lake Michigan, off Racine, 'Wisconsin. (Coll. Dr. Hoy.)

Coregonus nigripmnis, Jordan, Man. Vert., Ed. 2, 275, 1878 ; Jordan & Gilbert, Synopsis, 301, 1883
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Subgenus ALLOSOMUS, Jordan.

771. ARGYROSOMUS TULLIBEE (Richardson).

(Tullibee ; "Mongrel Whitefish.")

Head 4 to 4£; depth 3 to 3£; eye U. D. 11 or 12; A. 11; scales

8 or 9-67 to 71-8. Gill rakers about 16 + 31, long and slender, the longest

about equal to eye. Body short, deep, compressed, shad-like, the dorsal

and ventral curves similar. Distance from tip of snout to occiput 2 in

distance from occiput to origin of dorsal. Caudal peduncle short and
deep. Head conic, compressed, much as in A. nigripinnis. Mouth large,

lower jaw projecting, the maxillary as long as the eye, about 3| in head,

extending past the front of eye, its supplemental bone narrowly

ovate, with prolonged point; jaws equal when closed. Eye large, as

long as snout. Preorbital narrow ; supraorbital elongate, rectangular.

Scales anteriorly considerably enlarged, their diameter half larger than

the diameter of those on the caudal peduncle, the free margins less con-

vex than in other species. Color bluish above ; sides white, punctate

with fine dots ; each scale with a silvery area, these forming a series of

distinct longitudinal stripes. Length 18 inches. Great Lakes, Lake of

the Woods, and northward. A handsome and well-marked species.

(Tullibee, a name of Indian origin, used by the fur traders.)

Salm us) tullibee, Richardsox, Fauna Bor.-Amer., in, 201, 1S3G, Cumberland House,
Pine Island Lake.

Goregonus tullibee, GCnther, Cat., vi, 199, 1866 ; Jordan & Gilbert, Synopsis, 301, 1883.

Represented in small lakes of southern Michigan by

771a. ABGYRO&OMUS TULLIBEE BLSSELLI, Bollman.

Maxillary reaching middle of eye ; lower jaw projecting. Eye 4| in

head : scales 80 to 82, anteriorly scarcely larger than posteriorly. Head
1 : depth 3^. Rawson Lake and Howard Lake, Michigan. (Named for

John H. Bissell, then president of the Michigan Fish Commission.)

Coregotws tullibee bisseUi, BOLLMAN, Bull. C. S. Fish Comin., vni, 1888, 223, Rawson Lake
and Howard Lake, Michigan. (Type, No. 40619. Coll. Bollman.)

233. STENODUS, Richardson.

(Ixcoxxr.)

Richardson, in Hack's Narrative Arctic Land Expedition, Back Appendix, 521, U
(lllllll.l II .1,1.

tudotrxUta, GOmther, ''at., \ 1. 164, 1866, (mackeimC).

Body rather elongate, little compressed. Head long, the cleft of the

mouth wide. Maxillary long, broad, lanceolate, extending far backward,
Lower jaw projecting much beyond the upper. Dentition very treble,

the teeth extremely small: maxillary toothless: vomer, palatines, and
tongue with uarrow bands of minute villiform teeth. < i i 1 1 rakers rigid,

"Thin Ash, though agreeing with the trout in the structure of the jaws, differs from nil the
tali] tailed hy Cuvier in the Regne tnimal, in having the teeth disposed In velvet-like

bands, and broader on the vomer and palatine bones. From the crowded, minute teeth, the
name ol >t.,,.,.i„* maj be given to the subgenus of which tin Inconnu or GkUmo maekenrii it* the
onlj -Bwhcardton,
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awl-shaped, rough interiorly. Branchiostegals 10. Pyloric cceca in great

number. Dorsal fin moderate, over ventrals ; anal rather long; caudal

forked. Scales moderate. Coloration silvery. Migratory fishes of large

size, inhabiting the streams of Arctic America and Asia ; intermediate

between the Whitefish and the Trout, (arevbg, narrow ; bdovg, tooth.)

772. STENODUS MACKENZII (Richardson).

(Inconnu.)

Head 4| ; eye 6. D. 12 ; A. 14 ; scales 100. Eye less than snout,

nearly equaling the narrow interorbital width. Maxillary reaching a

vertical behind pupil, its length very slightly more than i head. Supple-

mental bone long and narrow, nearly as wide as the maxillary, the ante-

rior end notched, the angle above the notch sharply pointed, the lower

angle bluntly rounded. Teeth all weak and flexible, bristle-like
;
present

in a narrow band in upper jaw, the band extending laterally onto prox-

imal fifth of maxillary ; a similar narrow band anteriorly in lower jaw
;

very broad patches of similar, but slightly stirrer, teeth are present on

tongue, vomer, and palatines. Gill rakers 7 + 17, the one in the angle

reckoned with the vertical limb, very stiff and bony, the longest f diam-

eter of eye ; they bear in their margins two rows of very short, weak
teeth, which do not make them appreciably rough.

Here described from a specimen 32 inches long, from the delta of the

Mackenzie River, collected by Miss Elizabeth Taylor. Mackenzie River

and its tributaries below the cascades ; locally abundant and reaching a

large size, usually 5 to 15 pounds, but sometimes 30 to 40 pounds. A fair

food-fish, but the flesh is oily.* (Named for its discoverer, Alexander

Mackenzie, for whom the river was also named.)

Salmo mackenzii, Richardson, Franklin's Journ., 1823, 707, Mackenzie River.

iMciotrutta mackenzii, Gunther, Cat., vi, 164, 1866.

Stenodus mackenzii, Jordan & Gilbert, Synopsis, 304, 1883.

234. ONCORHYNCHUS, Suckley.

(Quinnat Salmon.)

Oncorhynchm, Suckley, Ann. Lye. Nat. Hist. N. Y., 1861, 312, (seoideri).

Hypsifario, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 330, (jkennerlyi).

Body elongate, subfusiform, or compressed. Mouth wide, the maxil-

lary long, lanceolate, usually extonding beyond the eye
;
jaws with

moderate teeth, which become in the adult male enormously enlarged

in front. Vomer long and narrow, flat, with a series of teeth both on

the head and the shaft, the latter series comparatively short and weak
;

palatines with a series of teeth ; tongue with a marginal series on each

side; teeth on vomer and tongue often lost with age; no teeth on the

hyoid bone. Branchiostegals more or less increased in number. Scales

moderate or small. Dorsal fin moderate ; anal fin comparatively elongate,

* According to Dr. Bean our species may be not distinct from the Siberian species, Stenodus

leuciclUhys (Guldenstadt).
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of 14 to 20 rays. Pyloric appendages in increased number. Gill rakers

rather numerous. Ova large. Sexual peculiarities very strongly devel-

oped ; the snout in the adult males in summer and fall greatly distorted

;

the premaxillaries prolonged, hooking over the lower jaw, which in turn

is greatly elongate and somewhat hooked at tip ; the teeth on these bones
also greatly enlarged. The body becomes deep and compressed ; a fleshy

hump is developed before the dorsal fin, and the scales of the back
become embedded in the flesh ; the flesh, which is red and rich in spring,

becomes dry and poor. Salmon, mostly of large size, ascending the rivers

tributary to the North Pacific in North America and Asia, spawning in the

fall. Only five species are known. The genus is very close to Salmo,

differing only in the increased number of certain organs. (oy/cof, hook;

fivyx°£> snout.)

Concerning the habits and distribution of the salmon we quote the

following, based on the observations of Jordan & Gilbert, which has

been published elsewhere. (See " The Salmon Family," in Jordan's

Science Sketches, 35-82, 1887, A. C. McClurg & Co., Chicago.) Some
recent observations of Dr. Gilbert and Dr. Evermann are also included

:

Of the species of Oncorhynchus, the Blueback (0. nerJca) predominates in Fraser River and in

the Yukon River, the Silver Salmon (0. kmttch) in Puget Sound, the Quinnat (0. tschawi/tscha) in

the Columbia and the Sacramento, and the Silver Salmon in most of the streams along the coast.

All the species have been seen by us in the Columbia and in Fraser River ; all but the Blueback

in the Sacramento and in waters tributary to Puget Sound. Only the King Salmon has been

noticed south of San Francisco. Its range has been traced as far as Ventura River. Of these

species, the King Salmon and Blueback Salmon habitually "run" in the spring, the others in

the fall. The usual order of running in the rivers is as follows : nerka, tschmajtscha, hisutch, yor-

huscha, beta. According to early authors, the tschawytscha precedes nerka in Kamchatka.

The economic value of the spring-running salmon is far greater than that of the other species,

because they can be captured in numbers when at their best, while the others are usually taken

only after deterioration. To this fact the worthlessness of Oncorhynchm Ida, as compared with

the other species, is probably chiefly due.

The habits of the salmon in the ocean are not easily studied. King Salmon and Silver Salmon
of all sizes are taken with the seine at almost any season in Puget Sound. This would indicate

that these species do not go far from the shore. The King'Salmon takes the hook freely in

Monterey Bay, both near the shore and at a distance of 6 to 8 miles out. We have reason

to believe that these two species do not necessarily seek great depths, but probably remain not

very far from the mouth of the rivers in which they were spawned. The Blueback and the Dog
Salmon probably seek deeper water, as the former is seldom taken with the seine in the ocean

and the latter is known to enter the Strait of Fuca at the spawning season, therefore coming

in from the open sea. The run of the King Salmon and the Blueback begins generally at the last

of March ; it lasts, with various modifications and interrupt ions, until the actual spawning season,

SepteinhiT to November, the time of running and the proportionate amount in each of the subor-

dinate run- varying with each different river. By the last of July only straggling Bluebacks

r-.-f. !"• found in tlic lower course of any stream ; hut both in the Columbia and in the Sacramento

(he Qnlnnat runs in considerable numbers, at least till October. In the Sacramento the run is

greatest in the fall, and more run in tie' summer than in Bpring. The spring salmon ascenda

onlj those rivers which are fed by the melting snows from the mountains, and which have suf-

Bcient volume to send their waters well out to sea. Those salmon which run in the spring are

chiefly adults (supp at least three years old). Their milt ami spawn are no more

developed than at tie' Bame time in others of the same species which are not to enter the rivers

until full. It would appear that the contact with cold fresh water, when in the ocean, In some
way causes them to run toward it, ami to run before there is any special Influence t- 1 that

end i sorted bj the development of the organs of generation. Sigh water on an; of thea livers

in the spring is always followed by an increased run of salmon. The salmon canneri think,
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and this is probably true, that salmon which would not have run till later are brought up by the

contact with the cold water. The cause of this effect of cold fresh water is not understood.

We may call it an instinct of the salmon, which is another way of expressing our ignorance. In

general, it seems to be true that in those rivers and during those years when the sprin g run is

greatest, the fall run is least to be depended upon.

It varies for each of the different rivers, and for different parts of the same river. It doubt-

less extends from July to December. The manner of spawning is probably similar for all the

species, but we have no data for any except the Quinnat and the Redfish. In these species the

fishes pair off; the male, with tail and snout, excavates a broad, shallow "nest" in the gravelly

bed of the stream, in rapid water, at a depth of 1 to 4 feet ; the female deposits her eggs in

it, and after the exclusion of the milt, they cover them with stones and gravel. They then

float down the stream tail foremost. As already stated, a great majority of them die. In the

head waters of the large streams,, unquestionably all die ; in the small streams, and near the sea,

an unknown percentage probably survive. The young hatch in about sixty days.

The salmon of all kinds, in the spring, are silvery, spotted or not, according to the species,

and with the mouth about equally symmetrical in both sexes. As the spawning season

approaches the female loses her silvery color, becomes more slimy, the scales on the back partly

sink into the skin, and the flesh changes from salmon-red and becomes variously paler from the

loss of oil, the degree of paleness varying much with individuals and with inhabitants ot differ-

ent rivers. In the Sacramento the flesh of the Quinnat, in either spring or fall, is rarely pale.

In the Columbia a tew with pale flesh are sometimes taken in spring, and a good many in the

fall. In Fraser River the fall run of the Quinnat is nearly worthless for canning purposes,

because so many are " white-meated." In the spring very few are " white-meated," but the

number increases toward fall, when there is every variation, some having red streaks running

through them, others being red toward the head and pale toward the tail. The red and pale

ones can not be distinguished externally, and the color is dependent upon neither age nor sex.

There is said to be no difference in the taste, but there is no market for canned salmon not of

the conventional orange color.

As the season advances, the difference between the males and females becomes more and more

marked, and keeps pace with the development of the milt, as is shown by dissection. The males

have (1) the premaxillaries and the tip of the lower jaw more and more prolonged, both of the

jaws becoming, finally, strongly and often extravagantly hooked, so that either they shut by

the side of each other like shears, or else the mouth can not be closed. (2) The front teeth

become very long and canine-like, their growth proceeding very rapidly, until they are often

half an inch lone. (3) The teeth on the vomer and tongue often disappear. (4) The body

grows more compressed and deeper at the shoulders, so that a very distinct hump is formed
;

this is more developed in Oncorhynchus gorbuscha, but is found in all. (5) The scales disappear,

especially on the back, by the growth of spongy skin. (6) The color changes from silvery to

various Bhadesof black and red, or blotchy, according to the species. The Blueback turns rosy

or brick-red, the Dog Salmon a dull blotchy red, and the Quinnat generally blackish. The dis-

torted males are commonly considered worthless, rejected by the canners and salmon salters,

but preserved by the Indians. These changes are due solely to influences connected with the

growth of the reproductive organs. They are not in any way due to the action of fresh water.

They take place at about the same time in the adult males of all species, whether in the ocean

or in the rivers. At the time of the spring runs all are symmetrical. In the fall all males, of

whatever species, are more or less distorted. Among the Dog Salmon, which run only in the

fall, the males are hook-jawed and red-blotched when they first enter the Strait of Fuca from

the outside. The Humpback, taken in salt water about Seattle, have the same peculiarities.

The male is slab-sided, hook-billed, and distorted, and is rejected by the canners. No hook-

jawed females of any species have been seen. It is not positively known that any fully hook-

jawed old male survives the reproductive act. If any do, the jaws must resume the normal form.

On first entering a stream the salmon swim about as if playing. They always head towards

the current, and this appearance of playing may be simply due to facing the moving tide. After-

wards they enter the deepest parts of the stream and swim straight up, with few interruptions.

Their rate of travel at Sacramento is estimated by Stone at about 2 miles per day; on the Colum-

bia at about 3 miles per day. Those who enter the Columbia in the spring and ascend to the

mountain rivers of Idaho, must go at a more rapid rate than this, as they must make an average

of nearly four miles per day.
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As already stated, the>economic value of any species depends in great part on its being a "spring

salmon." It is not generally possible to capture salmon of any species iu large numbers until

they have entered the rivers, and the spring salmon enter the rivers long before the growth of

the organs of reproduction has reduced the richness of the flesh. The fall salmon can not be

taken in quantity until their«flesh has deteriorated ; hence, the Dog Salmon is practically almost

worthless, except to the Indians, and the Humpback Salmon is little better. The Silver Salmon,

with the same breeding habits as the Dog Salmon, is more valuable, as it is found in the inland

waters of Puget Sound for a considerable time before the fall rains cause the fall runs, and it may
be taken in large numbers with seines before the season for entering the rivers. The Quinnat
Salmon, from its great size and abundance, is more valuable than all the other fishes on our

Pacific Coast taken together. The Blueback, similar in flesh, but much smaller and less abun-

dant, is worth much more than the combined value of the three remaining species of salmon.

The fall salmon of all 6pecies, but especially of the Dog Salmon, ascend streams but a 6hort

distance before spawning. They seem to be in great anxiety to find fresh water, and many of

them work their way up little brooks only a few inches deep, where they perish miserably,

floundering about on the stones. Every stream, of whatever kind, has more or less of these fall

salmon.

It is the prevailing impression that the salmon have some special instinct which leads them to

return to spawn in the same spawning grounds where they were originally hatched. We fail to

find any evidence of this in the case of the Pacific Coast salmon, and we do not believe it to be

true. It seems more probably that the young salmon hatched in any river mostly remain in the

ocean, within a radius of 20, 30, or 40 miles of its mouth. These, in their movements about in

the ocean, may come into contact with the cold waters of their parent rivers, or, perhaps, of any

other river, at a considerable distance from the shore. Iu the case of the Quinnat and the

Blueback, their "instinct" seems to lead them to ascend these fresh waters, and, in a majority

of cases, these waters will be those in which the fishes in question were originally spawned.

Later in the season the growth of the reproductive organs leads them to approach the shore and

March for fresh waters, and still the chances are that they may find the original 6tream. But
undoubtedly many fall salmon ascend, or try to ascend, streams in which no salmon were ever

hatched. In little brooks about Puget Sound, where the water is not 3 inches deep, are often

found dead or dying salmon, which have entered them for the purpose of spawning. It is said

of the Russian River and other California rivers, that their mouths, in the time of low water in

summer, generally become entirely closed by sand bars, and that the salmon, in their eagerness

to ascend them, frequently fling themselves entirely out of water on the beach. But this does

not prove that the salmon are guided by a marvelous geographical instinct, which leads them
to their parent river in 6pite of the fact that the river can not be found. The waters of Rus-

sian River soak through these sand liars, and the salmon instinct, we think, leads them merely

(., search for fresh waters. This matter is much iu need of further investigation; at present,

however, we find no reason to believe that the salmon enter the Rogue River simply because

they were spawned there, or that a salmon hatched in the Clackamas River is more likely, on

that account, t" return to the Clackamas than to go up the Cowlitz or the Des Chutes.

Oncokjiyv ins :

a. Gill rakers comparatively short and few (20 to 25 in number).

/.. Scales very email, more than 200 in a longitudinal series ; jcaudal spots large, oblong.

GOBBDBCHA, 773.

bb. Scales medium, aboul 146 (138 to loo) in a longitudinal series
; pylorlocoeca about 160.

c. Anal rays 13 or 14 ;
black spots small or obsolete

; B. 13 or 1-1. KBTA, 771.

cc. Anal rays about 1(1
;
hack and upper fins with round black -pots ; 1!. 16 to 19.

tsciiaw rases \, 776.

bob. Bealei comparatively large, about 130 (126 to 186) la a ioimiiudin.il series; pyloric

cosoa 60 i mm i, u, 776,

HtpsiVABIO, I
i'i!/i, high

;
Fario, trout) :

so, Gill rakers comparatively long and numerous (80 to 40 in number) ; scales large; lateral

line about ISO; back Is adults unspotted, clear bins In spun-, red in fall; young
more or less -potted. N , KK v 777
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Subgenus ONCORHYNCHUS.

773. ONCORHYNCHUS GORBUSCHA (Walbaum).

(Humpback Salmon ; Haddo ; Holta ; Gorbuscha ; Dog Salmon of Alaska.)

B. 11 or 12. Gill rakers 13 -f- 15. A. (developed rays) 15 ; D. 11; scales

215 (210-240), those of the lateral line larger, 170. Pyloric cceca very

slender, about 180. Body rather slender, in the female plump and sym-

metrical, in the fall males very thin and compressed, Avith the fleshy dor-

sal hump much developed and the jaws much elongated, strongly hooked,

and with extravagant canines in front. Ventral appendage half the

length of the fin. Color bluish; sides silvery ; back posteriorly, adipose

fin, and tail with numerous black spots ; those on the caudal fin partic-

ularly large and oblong in form; fall males red, more or less blotched with

brownish. Weight 3 to 6 pounds. Pacific Coast and rivers of North America

and Asia from Oregon northward ; not rare ; occasionally taken in the

Sacramento * where it is called "Lost Salmon." Known at once by the

very small size of the scales, and by the coarse oblong spots on the tail.

(Gorbuscha, the Russian vernacular name in Alaska.)

Salmo gorbuscha, Walbaum, Artedi Piscium, 69, 1702, Kamchatka ; after the Gorbuscha of Pen-

nant and Krascheninnikow.

Salmo gibber, Bloch & Schneider, Syst. Ichth., 409, 1801, Kamchatka ; after Kraschenin-

nikow.

Salmo proteus, Pallas, Zoogr. Rosso-Asiatica, m, 376, 1811, Bering Sea ; Suckley, Monogr.

Salmo, 97, 1861 (1874).

Salnto scouleri, Richardson, Fauna Bor.-Amer., in, 158, 1836, Observatory Inlet.

Salmo tschawylschiformis, Smitt, I Riksmuseeum Benntliga Salmonider, 101, 1886, Port Clar-

ence.

Oncorhynchm proteits, GiiNTHER, Cat., VI, 157, 1866.

Oncorhynchus scouleri, Gunther, Cat., VI, 158, 1866.

Oncorhynchus gorbuscha, Jordan & Gilbert, Synopsis, 305, 1883.

774. ONCORHYNCHUS KETA (Walbaum).

(Dog Salmon ; Hay-ko ; Le Kai Salmon.)

Head 4; depth 4. D. 9; A. 13 or 14; scales about 28-150-30; B. 13 or

14, rather broad
;

gill rakers 9 + 15; pyloric cceca 140-185. General form

of the Quinnat, but the head proportionately longer, more depressed

and pike-like; the preopercle more broadly convex behind, and the

maxillary extending considerably beyond eye. Gill rakers few, coarse,

and stout, as in the Quinnat. Accessory pectoral scale short, not

half the length of fin. Dusky above; sides paler, little lustrous; back

and sides with no (defined spots, but only fine specklings, which are

often entirely obsolete; head dusky, scarcely any metallic luster on head

or tail; caudal dusky, plain, or very finely maculate, its edge usually

distinctly blackish ; fins all mostly blackish, especially in males ; breed-

ing malee generally blackish above, with sides brick-red, often barred or

mottled. "Weight about 12 pounds. San Francisco to Kamchatka,

ascending all streams in the fall, and spawning at no great distance

from the sea ; abundant in Bering Straits. At the time of its run the

* This species appears in Alaska every year and in great abundance. In Puget Sound it comes
each alternate year only, the odd year (i891, 1893, etc.). In the Sacramento each year, but in

very small numbers. It ascends the Sacramento as far as Shasta County.
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males of this species are much distorted and the flesh has little value.

(Keta, a vernacular name in Kamchatka.)

Salmo beta vel Jca'yio, Waebatjm, Artedi Piscium, 72, 1792, Rivers of Kamchatka; after the

Jceia or kayko of Pennant and Krasciienixnikow; Bloch & Schneider, Syst. Ichth., 407,

1801.

Salmo lagocephalns, Pallas, Zoogr. Ross.-Asiatica, m, 372, 1811, Bering Sea.

f Salmojapunen* is, Pallas, Zoogr. Ross.-Asiatica, in, 382, 1811, Curile Islands; Amur River.

Salmo dermaiinuf, Richardson, Voyage Herald, Zool., 1G7, 1854, Yukon River.

Salmo consiwtus, Richardson, Voyage Herald, Zool., 168, 1854, Yukon River.

Salmo cants, Suckley, Ann. Lye. Nat. Hist. N. Y., 1858, 9, and Monogr. Salmo, 101, 1861 (1874),*

Puget Sound.

OHCorhynckua lagocephalns, Gunther, Cat., vi, 161, 1866.

Oncorhynchus hela, Jordan & Gilbert, Synopsis, 305, 1883.

775. OXCORHYXCHUS TSCHAWYTSCHA (Walbaum).

(Quinnat Salmon; Tchaviche ; King Salmon; Columbia Salmon; Sacramento Salmon;

Chinook Salmon; Tyee Salmon; Saw-kwey ; Tschawytscha.)

Head 4; depth 4. B. 15 or 16 to 18 or 19, the number on the two sides

always unlike. D. 11; A. 16. Gill rakers usually 9 + 14 (t. e., 9 above

the angle and 14 below). Pyloric cceca 140 to 185 ; scales usually 27-146-

29, the number in a longitudinal series varying from 140 to 155, and in

California specimens occasionally as low as 135. Vertebrae 66. Head
conic, rather pointed in the females and spring males. Maxillary rather

slender, the small eye behind its middle. Teeth small, longer on sides

of lower jaw than in front; vomerine teeth very few and weak, disap-

pearing in the males. In the males in late summer and fall the jaws

become elongate and distorted, and the anterior teeth much enlarged, as

in the related species. The body then becomes deeper, more compressed,

and arched at the shoulders, and the color often nearly black. Preoper-

cle and opercle strongly convex. Body comparatively robust, its depth

greatest near its middle. Ventrals inserted behind middle of dorsal,

ventral appendage half the length of the fin ; caudal, as usual in this

genus, strongly forked, on a rather slender caudal peduncle. Color

dusky above, often tinged with olivaceous or bluish ; sides and below

silvery ; head dark slaty, usually darker than the body and little spotted
;

back, dorsal fin, and tail usually profusely covered with round black

spots (these are sometimes few, but very rarely altogether wanting);

Bides of head and caudal fin with a peculiar metallic tin-colored luster:

male, about the spawning season (October), blackish, more or less tinged

or blotched with dull red. Flesh red and rich in spring, becoming paler

in the fall as the spawning season approaches. Length 2 to 5 feet.

Usual weight in the Columbia Kiver 22 pounds, in the Sacramento 16 to

18 pounds; in smaller rivers still less, but individuals of 70 to lt'O

pounds have been taken. Alaska, Oregon, and California, southward to

Ventura River, and to northern China, ascending all large streams;

especially abundant in the Columbia and Sacramento rivers, where it

is the prinoipal salmon. It ascends t the large streams in spring and

• Dr. Buckley's monograph of the genua Salmo wai written in L861, bul not actually pi

and published until l
-'.

I

i i-u :ii order of Balmon running In the streams of Oregon and Washington i> nerha, (Mao*
vyt$cha, kitutch, gorbutcha, and keta. Those which start Qrsl ro farthest
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summer, moving up, without feeding, until the spawning season, by which

time many of those which started first may have traveled more than

1,000 miles. It ascends the Snake Eiver to the neighborhood of Upper

Salmon Falls, where it spawns in October and November. In the Salmon

River of Idaho it ascends to the head waters, more than 1,000 miles from

the sea, where it spawns in August and early September when the water

has reached a temperature of about 54° F. After spawning, most or

all of those which have reached the upper waters perish from exhaus-

tion. It is by far the most valuable of our salmon. It has lately been

introduced into eastern streams. (Tschawytscha, better spelled by earlier

writers Tchaviche, the vernacular name in Alaska and Kamchatka.)

Salmo tec&auw/tecfta,Waubaum, Artedi Piscium, 71, 1792, rivers of Kamchatka; after the Tschawi-

tscha of Kraschf.xinnikow, Descr. Kamchatka, 178, 1768, and the Tschawytscha of Pennant,

1792; Bloch & Schneider, Syst. Ichth., 407, 1801.

Salmo orientalis, Pallas, Zoogr. Koss.-Asiat., m, 3G7, 1S11, Kamchatka.
Salmo quinnal, Richardson, Fauna Bor.-Amer., in, 219, 183G, Columbia River; and of many

writers.

Fario argyrevs, Gikard, Proc. Ac. Nat. Sci. Phila., 1856, 218, Cape Flattery; Fort Steilacoom.

Salmo confluentus, Suckley, Ann. Lye. Nat. IIi.-t. N. Y., December, 1858, and Pacific R. K. Surv.,

xii, Part 2, 331, 1800, Puyallup River, near Fort Steilacoom: (Coll. Suckley); and

Monogr. Salmo, 109, 1861 (1874).

Salmo argyreus, Suckley, Pacific R. R. Surv., xn, Part -J, 326, I860, and Monogr. Salmo, 110,

1861 (1874).

Oncorhynchus quinnat, Gunther, Cat., vi, 158, 1866; Jordan, Proc. U. S. Nat. Ifns., 1878, 69.

Oncorhynchus orientalis, Gdnther, Cat., vi, 159, 1866.

Oncorhynehua choMcko,f Jordan & Gilbert, Synopsis, 306, 1883.

776. OXCORHYXCHl'S KISUTCH (Walbanm).

(SilverSalmon; Kisutch; Skowitz; Hoopid Salmon; Coho Salmon; Bielaya Ryisa; Quisutsch.)

Head 4; depth 4. B. 13 or 14. Pyloric coeca very few and large, 63 ^45

to 80) ;
gill rakers 10 -f- 13, rather long and slender, nearly as long as eye,

toothed; scales 25-127-29. D. 10; A. 13 or 14 (developed rays). Body
rather elongate, compressed. Head short, exactly conical, terminating in

a bluntly pointed snout, which is longer and broader than the lower jaw

;

head shorter than in a young Quinnat of the same size. Interorbital

space broad and strongly convex. Opercle and preopercle strongly con-

vex behind; the preopercle very broad, with the lower limb little devel-

oped; cheeks broad. Eye quite small, much smaller than in young
Quinnat of the same size. Suborbital very narrow, with a row of mucous
pores along its surface; maxillary slender and narrow, but extending

somewhat beyond the eye. Teeth very few and small, only two or three

on the vomer ; those on tongue very feeble. Fins small. Pectorals and

ventrals short, the ventral appendage three-fifths the length of the fin;

caudal strongly forked, on a slender peduncle. Bluish green ; sides sil-

very, with dark punctulations : no spots except a few rather obscure on

top of head, back, dorsal fin, adipose fin, and the rudimentary upper

rays of the caudal: rest of the caudal fin unspotted; pectorals dusky

tinged; anal with dusky edging; sides of head without the dark color-

ation seen in the Quinnat; males mostly red in fall, and with the usual

t An unsuccessful attempt atrespelling the barbarous-looking word " tschawytscha."
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changes of form. Length 15 inches. Weight 3 to 8 pounds. A small

salmon, ascending streams in the fall to no great distance. Abundant
from San Francisco northward, especially in Puget Sound and the

Alaskan fjords; south on the Asiatic coasts to Japan. (Kisutch, the ver-

nacular name in Alaska and Kamchatka; called by the Russians Bielaya

Byba, or whitefish.)

f Salmo milktschitch, Walbaum, Artedi Piscium, 70, 1792, Bering Sea; after Milktschutsch or M3km

tschilsch of Pennant and Krascheninnikow; probably the young of Jcisutch.

Salmo ldsutch* Walbaum, Artedi Piscium, 70, 1792, Rivers and Lakes of Kamchatka; after

the Kisutch of Pennant.

f Salmo striatus, Bloch & Schneider, Syst. Ichth., 407, 1801, Kamchatka; after MUktschitsch of

Krascheninnikow.

Salmo kysutch, Bloch & Schneider, Syst. Ichth., 407, 1801, Kamchatka; after Pennant.

Salmo sanguinolentua, Pallas, Zoogr. Boss.-Asiat., in, 379, 1811, Bering Sea.

Salmo tsuppilch, Richardson, Fauna Bor.-Amer., in, 224, 1836, Columbia River
; Ginther,

Cat., yi, 118, 1866.

f Sulmo macrostoma, Gunther, Amer. Mag. Nat. Hist., 1877, 444, Yokohama, Japan.
Oncorhynchvs lycaodon, Gunther, Cat., vi, 155, 1866; in part.

Salmo scouleri, Suckley, Monogr. Salmo, 94, 1861 (1874).

Oncorhijnchus sanguinolentus, Gunther, Cat., vi, 160, 1866.

Oncorhynchus (su-pjaitch, Jordan, Forest and Stream, September 16, 1880, 130

Oncorhijnchus kisutch, Jordan & Gilbert, Synopsis, 307, 1883.

Subgenus HYPSIFARIO, Gill.

777. OXCORHYXCHUS XERKA (Walbaum).

(Blue-hack. Salmon ; Redfish ; Fraser River Salmon ; Saw-Qui Salmon ; Krasnaya Rtba.

Head 4; depth 4. B. 13 to 15; D. 11; A. 14 to 16; scales 20-133-20;

pyloric coeca 75 to 95 ; vertebrae 64. Gill rakers about 32 to 40, usually

14 or 15 + 22 or 23, as long as eye. Body elliptical, rather slender.

Head short, sharply conic, pointed, the lower jaw included. Maxillary

rather thin and small, extending beyond eye. Teeth all quite small,

most of them freely movable ; vomer with about 6 weak teeth, which

grow larger in fall males, instead of disappearing. Preopercle very wide

and convex; opercle very short, not strongly convex. Preopercle more

free behind than in O. tschaivytscha. Ventral scale about half the length

of the fin. Caudal fin narrow, widely forked; anal fin long and low ;

dorsal low. Flesh deep red. Males becoming extravagantly hook-jawed

in the fall, the snout being then prolonged and much raised above the

level of rest of head, the lower jaw produced to meet it ; mandible 1£

in head in fall males, 1^ in females ; snout 2£ in head in fall males, 3 A- in

females. Color clear bright blue above; sides silvery, this hut- overlying

thr blue of the back ; lower fins pale, upper dusky; no spots anywhere
in adults in spring ; the young with obscure black spots above
Color of breeding male: back blood red, with dark edges i<» some of the

scales: middle of side darker red, but unevenly SO, usually darkest at

middle of body; under parts dirty white, with numerous line dark dust-

: bead above and on sides pale olivaceous, some darker mottling on

printed i"-"'-it by Walbaum. tin- error corrected in the errata. The name mtttft

I priority oyer kimtfeh, b\xt wo aro not absolutely rare 1 1 » : v t it belong! to 1 1 1
«

•

^[" I i(!H.

I.N. A. 32
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sides; tip of nose and sides of jaws dark, under part of lower jaw white;

dorsal pale red, anal darker red; adipose fin red; vcntrals and pectorals

smoky, some red at base. Color of breeding female essentially the same,

rather darker on the sides. Length 2 feet ; weight 3£ to 8 pounds.

Klamath and Rogue rivers northward to Kamchatka and Japan
;
gen-

erally abundant, especially northward ; ascending streams in spring to

great distances, and often frequenting mountain lakes in fall, spawning

in their small tributaries; one of the most graceful of the Sulmonido-,

scarcely inferior to the Quinnat when fresh, but the flesh more watery

and less valuable when canned. The principal salmon of Alaska.

The Redfish is known to ascend to the small lakes of Alaska, British

Columbia, Washington, Oregon, and Idaho, and to spawn in their inlets.

Dr. Bean has observed it at Karluk Lake in Alaska, Dr. Dawson and
Prof. John Macoun in British Columbia, Prof. O. B. Johnson at Lake

Washington, Dr. Gilbert at Wallowa Lake in Oregon, while we have

recently studied it on its spawning beds in the inlets to Alturas, Pettit,

and Big Payette lakes in Idaho. This species enters the Columbia River

with the spring run of the Chinook Salmon, but does not reach the lakes

of Idaho until August. We observed them spawning in the shallow water

of the inlets on beds of fine gravel and sand, which they scoop up into

considerable heaps. The temperature of the Avater at Alturas and Pettit

lakes, September 12, was 45° F., and the same temperature was found

at Big Payette Lake September 27,

Two distinct and widely different sizes of the Redfish are found sexu-

ally mature, the large form described above, and a small form which is

mature at a foot or less in length ; and no specimens of intermediate size

have been observed. The average weight of six spawning fish of the

large form examined at Alturas Lake was 3 pounds 3^ ounces, the mini-

mum and maximum being 2 pounds 5 ounces (a spent female), and 3

pounds 1(H ounces. Tho average weight of twenty-nine individuals of

the small form obtained the same day and from the same stream was 6i

ounces, the extremes being ii (a spent female) and 9 ounces, respectively.

These little fish, which have been known as the Little Redfish or Ken-

nedy's Salmon, have been regarded as being a landlocked variety, dis-

tinct from O. nerka. We are not able to discover any structural differences

between the two. We have found them breeding at the same time and
in the same stream. The mutilations and frayed-out fins point to the

probability of their having made the long journey from the sea; indeed,

Dr. Gilbert has traced their migration from the mouth of the Columbia to

Wallowa Lake. There is no more evidence that they are landlocked than

that the large ones are, and if they are not younger individuals of the

regular nerka, they should be assigned specific rather than subspecific rank.

The fins of the little Redfish were observed to be frayed oat and muti-

lated quite as generally as were those of the large ones, and many dead

ones of each size were seen. It is doubtful if any which ascend to the

Idaho lakes ever return to the sea, but all probably die after spawning.

The color of the breeding male of the small form is dirty red, brightest

on middle of side; back wTith about 15 round black spots before the dorsal



Jorda?i and Everntann.—Fishes of North America. 483

and an equal number behind it; lower parts colored as in the large fish

;

top and sides of head dark greenish olive ; snout black ; lower jaw white,

with black tip ; dorsal pale red ; anal dirty red ; other fius dark smoky.

Female darker than the male ; not greatly different in color from the

black speckled trout, (nerka, a Russian name.)

Salmo nerka, Walbaum, Artedi Piecium, 71, 1792 ; after the Nerka of Pennant, the Narka of

Kkaschixixnikow, rivers and seas of Kamchatka; Bloch & Schneider, Syst. Tchth.,

417, 1801; after Pennant and Kraschininnikow.

Salmo lycaodon, Pallas, Zoogr. Rosso -Asiat., in, 370, 1811, Ochotsk Sea ; Kamchatka
Salmo paitcidens, Richardson, Fauna Bor.-Amer., m, 222, 183G, Columbia River.

Salmo tapdisma, Cuvier & VALENCIENNES, Hist. Nat. PoifeB., xxi, 3G5, 1848, Kamchatka; on a

drawing.

Salmo arabatsch, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 3G5, 1848, Kamchatka; on a

drawing.

Salmo melampterus, Cuvier & Valenciennes, xxi, /. c, 305, 184S, Kamchatka; on a drawing

Salmo kennerlyi, Suckley, Ann. Lye. Nat. Hist. X. Y., vn, 1861, 307, Chiloweyuck Lake:
(Type, No. 2092. Coll. Kennedy); Suckley, Monogr. Salmo, 145, 1801 (1874); GCnther,
Cat., vi, 120, 1866.

S<ihuo cooperi, Suckley, Notices New Species N. A. Salmon, New York, June, 1861, and Monogr.

Salmo, 99, 1861 (1874), Okanogan River. (Coll. Geo. Gibbs.)

Salmo ivaneni, Suckley, I. c, June, 1861, and I. c, 147, 1861 (1874), Fraser River, British

Columbia. (Type, Nos. 2070 and 2073. Coll. Kennedy.)

Salmo richardi, Suckley, I. c, June, 1801, and I. c, 117, 1861 (1874), Fraser and Skagit
rivers. (Type, No. 2005.)

Hypsifario kennerlyi, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 330.

Oneorhynehvs lycaodon, Guntheu, Cat., yii, 155, 1866.

Oncorhynchtis paitcidens, Gunther, Cat., VII, 158, 1866.

Oncorhynchns nerka, Jordan & Gilbert, Synopsis, 308, 1883.

Oncorhynchus nerka kennerlyi, Bean, Forest and Stream, July 9, 1891

235. SALMO (Artedi) Linnaeus.

(Salmon and Trout.)

Salmo (Artedi, Genera Piscium) Linnteus, Syst. Nat., Ed. x, 1758, 308, (salar, etc).

TruUn; Linn;kus, Syst. Nat., Ed. x, 1758, 308, (trutta, etc.: " Trultse corpore variegato").

Fario, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 277, 1848, (argenteus= trutta).

Salar, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 314, 1848, (ausouii= fario).

Trutta, Siehold, Siisswasserfische Mittel Europa, 280, 1863, (trutta).

Body elongate, somewhat compressed. Mouth large
;
jaws, palatines,

and tongue toothed, as in related genera; vomer llat, its shaft not
depressed, a few teeth on the chevron of the vomer, behind which is a
somewhat irregular single or double series of teeth, which in the migra-
tory forms are usually deciduous with age. Scales large or small, 110 bo

200 in a longitudinal series. Dorsal and anal fins short, usually of 10 to

12 rays each; caudal fin truncate, emarginato or forked, its peduncle
comparatively stout. Sexual peculiarities variously developed; the
males in typical species with the jaws prolonged and the front teeth

enlarged, the lower jaw being hooked upward at the end and the upper

Jaw emarginate or perforate. In the larger and migratory speoiee these

peculiarities are most marked. Species of moderate or large size, black

•potted, abounding in the rivers and lakes of North America, Asia, and
Europe; no fresh-water speoies occurring in America easl of the Missis-

sippi Valley; two Atlantic species, marine and anadromous. The non-
migratory species (subgenus Trutta) are in both continents extremely
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closely related, and difficult to distinguish, if indeed all be not necessarily

regarded as forms of a single one. The excessive variations in color and

form have given rise to a host of nominal species.* (Salmo, the Latin

name of Salmo salar, originally from salio, to leap.)

The following observations on the species of trout are taken, with some

slight abridgment and alteration, from Dr. (iiinther's account of this

family. (Cat. Fish. Brit. Mus., vi, 3-5, 1866):

There is no other group of fishes which offers so many difficulties to

the ichthyologist, with regard to the distinction of the species, as well

as to certain points in their life history, as this genus. * * * The

almost infinite variations of these fishes are dependent on age, sex, and

sexual development, food, and the properties of the water. * * * The

coloration is, first of all, subject to variation, and consequently this

character but rarely assists in distinguishing a species, there being not

one which would show in all stages the same kind of coloration. The

young in all the species of this genus are barred, and this is so constantly

the case that it may be used as a generic or even as a family character,

not being peculiar to Salmo alone, but also to Thymallus and probably to

Coregonus. The number of bars is not quite constant, but the migratory

trout have two (or even three) more than the river trout. When the

Salmon vs have passed this ''parr 7
' state the coloration becomes much

diversified. The males, especially during and immediately after the

spawning time, are more intensely colored and variegated than the

females, specimens not mature retaining a brighter silvery color, and

being more similar to the female fish. Food appears to have less influence

on the coloration of the outer parts than on that of the flesh ; thus, the

more variegated specimens are frequently out of condition, whilst well-

fed individuals, with pinkish flesh, are of more uniform though bright

colors. * * * The water has a marked influence jn the colors. Trout

with intense ocellated spots are generally found in clear, rapid rivers

and in alpine pools; in the large lakes, with pebbly bottom, the fish are

bright silvery, and the ocellated spots are mixed with or replaced by

X-shaped black spots ; in dark holes, or lakes with peaty bottom, they

often assume an almost uniform blackish coloration.

The brackish or salt water has the effect of giving them a bright

silvery coat, without or with few spots, none of them ocellated. With
regard to size, the various species do not present an equal amount of

variation. Size appears to depend upon the abundance of the food and

the extent of the water. Thus, the migratory species do not appear to

vary considerably in size, because they find the same conditions in all

the localities inhabited by them. A widely-spread species, however, like

Salmo fario [or in America, Salmo mykiss], when it inhabits a small moun-

tain pool, with scanty food, never attains a weight of 8 ounces, while in

a large lake or river, where it finds an abundance of food, it attains to a

* European writers have described numerous hybrids among the various species of Salmo, real
and nominal, found in their waters ; as also among the various European Oyprimda. We have
thus far failed to rind the slightest evidence of any hybridism either among our American
Balmonida or Oyprmidae, in a state of nature. Puzzling aberrant or intermediate specimens
certainly occur, but such are not necessarily "hybrids."



Jorda?i and Evermann.—Fishes of North America. 485

weight of 14 or 16 pounds. Such large river trout are frequently named
or described as Salmon trout, Bull trout, Steelheads, etc.

The proportion of the various parts of the body to one another vary

exceedingly, in the same species, with age, sex, and condition.

The fins vary to a certain degree. The variation in the number of rays

in any one genus (except Oncorhynchus) is inconsiderable, and of no value

for specific distinction. Although some species appear to be distinguished

by a comparatively low dorsal and anal fin, yet the proportion of the

height of these fins to their length is a rather uncertain character. In

most of the species the fin rays are longer during the stages of growth
or development. The caudal fin especially undergoes changes with age.

Young specimens of all species have this fin more or less deeply excised,

so that the young of a species which has the caudal emarginate through-

out life is distinguished by a deeper incision of the fin from the young
of a species which has it truncate in the young state. The individuals

of the same species do not all attain to maturity at the same size.

Finally, to complete our enumeration of these variable characters, Ave

must mention that in old males, during and after the spawning season,

the skin on the back becomes thickened and spongy, so that the scales

are quite invisible or hidden in the skin.

After this cursory review of variable characters, we pass on to those

which we have found to be constant in numbers of individuals, and in

which it is difficult to perceive signs of modification due to external cir-

cumstances.

Such characters, according to the views of the zoologists of the present

age, are sufficient for the definition of species ; at all events, in every

description they ought to be noticed, and the confused and unsatisfactory

state of our knowledge of Salmonoids is chiefly caused by authors having
paid attention to the more conspicuous but unreliable characters, and but

rarely noted one of those which are enumerated here :

1. The form of the preoperculum of the adult fish.

2. The width and strength of the maxillary of the adult fish. In young
specimens and in females the maxillary is proportionately shorter than in

the adult.

3. The size of the teeth, those of the premaxillaries excepted.

4. The arrangement and permanence of tho vomerine teeth.

5. The development or absence of teeth on the hyoid bone. In old

examples these are often lost, and their absence in a species usually pro-

vided with them is not uncommon.
6. The form of the caudal fin in specimens of a given size, age, or sexual

development

.

7. The size of t he scales, as indicated by counting the number of t rans-

verso rows above t lie lateral line. The scales of the lateral line are alw a\ -

more or less enlarged or irregular and the number of scales should be

ascertained higher up ; this isoneofthe most constant and valuable of
all t he specific characters.

8. A great development of the pectoral (ins, when oonstanl in anumber
of specimens from the same locality.
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9. The number of vertebra-.

10. The number of pyloric ceeca.

11. The number of gill rakers.

Salmo. Salmon; species auadromous :

«. The vomerine teeth little developed, those on the shaft of the bone few and deciduous

;

scales large, about 120 in the lateral line ; no hyoid teeth ; sexual differences strong

;

breeding males with the lower jaw hooked upward, the upper jaw emarginate or per-

forate to receive its tip. Size large. salak, 778.

Trutta (Low Latin Trutia, French Truite, hence Trout). Trout; species not auadromous or only

partially so :

aa. The vomerine teeth well developed, those on the shaft of the bone numerous, persistent,

arranged in one zigzag row, or in two alternating rows; sexual differences less

marked, but similar in general character to those seen in the salmon.

/'. Scales always small, usually about in 160 (150 to 200) cross series; a large deep red or

scarlet dash on each side concealed below the inner edge of each dentary bone, this

rarely obsolete ; lower fins red or yellowish ; usually no red lateral band ; mouth

large, the maxillary 1§ to 2^ in head ; hyoid teeth (on hypobranchial of second gill

arch) usually present, but very small ; size various. mykiss, 779.

bb. Scales moderate, usually about in 150 cross series (130 to 180); no red dash on denla-

ries ; a reddish lateral band usually present ; form rather stout ; mouth moderate,

the maxillary 2 in head ; hyoid teeth wanting so far as known ; size very large.

,
(JAIRDNERI, 780.

bbb. Scales typically large, in 120 to 130 cross series, but varying from 115 to 180; usually

no red on dentaries ; a red or yellow lateral band ; form stout ; mouth small,

the maxillary 2 to 2% in head ; no hyoid teeth ; size rather small.

irioeus, 781.

Subgenus SALMO.

778. SALMO SALAR, Linnaeus.

(Common Atlantic Salmon.)

Head 4; depth 4. B. 11; D. 11; A. 9; scales 23-120-21; vertebra- 60;

pyloric coeca about 65. Body moderately elongate, symmetrical, not

greatly compressed. Head rather low. Mouth moderate, the maxillary

reaching just past the eye, its length 2| to 3 in head ; in young specimens

the maxillary is proportionately shorter. Preoperculum with a distinct

lower limb, the angle rounded. Scales comparatively large, rather largest

posteriorly, silvery and well imbricated in the young, becoming embed-

ded in adult males. Coloration in the adult, brownish above, the sides

more or less silvery, with numerous black spots on sides of head, on body,

and on fins, and red patches along the sides in the males
;
young speci-

mens (parrs) with about 11 dusky crossbars, besides black spots and red

patches; the color, as well as the form of the head and body, varying

much with age, food, and condition; the black spots in the adult often

X-shaped orXX-shaped. Weight 15 to 40 pounds. North Atlantic, ascend-

ing all suitable rivers in northern Europe and the region north of Cape

Cod to Hudson Bay; formerly abundant in the Hudson and occasional in

the Delaware, its northorn limit in the Churchill, Albany, and Moose

rivers, flowing into Hudson Bay ; sometimes perfectly landlocked in

lakes in Maine and northward, where its habits and coloration (but no

tangible specific characters) change somewhat, when it becomes (in

America) vars. sebago and ouananiche. Similar landlocked varieties occur

in Europe. One of the best known and most valued of food-fishes, the
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flesh rich and oily; orange or " salmon color" when the fish is in condi-

tion. (Salar, an old name, from salio, to leap.)

Balmo solar, Linn.u.us, Syst. Nat., Ed. x, 1758, 308, Seas of Europe ; GCnther, Cat., vi, 11,

1866, and of nearly all authors; Suckley, Monogr. Salmo, 143, 186L (1871); Jordan & Gil-

be ut, Synopsis, 312, 1883.

Salmo mas, Walbaum, Artedi Pise, 58, 1792, Germany; based on "Der Hakenlachs" of Bloch.

Salmo omisco maycus, "Walbaum, Artedi Pise, 65, 1792, Hudson Bay; after Pennant, Arctic

Zool., Inirod., 192, 1792.

Salmo gloveri, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 85, Union River, Maine; (Coll.

If. Townsend Glover); Gunther, Cat., vi, 153, 1866.

Represented in lakes of Maine, New Hampshire, and New Brunswick

hy the landlocked

778a. SALMO SALAR SEBAGO (Girard).

(Landlocked Salmon.)

Smaller in size, rather more plump in form, and nonmigratory, not

otherwise evidently different. Sobago Pond and northward, introduced

into lakes in various parts of the country ; seldom entering streams
;

reaches a weight of 25 pounds.

Salmo sebago, Girard, Proc. Ac. Nat. Sci. Phila., 1853, 380, Sebago Lake, Maine; GCnther,

Cat., vi, 153, 1866.

Represented in Lake St. John, Saguenay River, and neighboring

waters of Quebec by the landlocked

778b. SALMO SALAR OUANANICHE, McCarthy MS., new subspecies.

(OUANANICHE ; WlNNINISH.)

Still smaller, rarely reaching a weight of 74 pounds and averaging 3£.

An extremely vigorous and active fish, smaller and more active than

ordinary salmon, but so far as known not structurally different. Sague-

nay River, Canada (outlet of Lake St. John), and neighboring waters.

[Ouananiche,* the Indian name.)

Ouananiche,^ Eugene McCarthy, Forest and Stream, March 10, 1894, 206, Saguenay River,

and of anglers generally.

Subgenus TRUTTA, Linnaeus.

779. SALMO MYKISS, Walbaum.

M'ut-throat Trout ; Black-SPOTTID Trout ; Rocky Mountain Trout; Sa-i>en-que, or

good. fish.)

Scales iu general smaller than in the European Trout, t Salmo trutta,

ihe number of oblique cross series counted above the lateral lino varying

'I in' word ouananiche is from the dialect of the Montagnais Indians who inhabit the country
tboul Lake St. John. They have always been familiar with this tish, and, understanding its

derivation, have properly named it "ouoaan," meaning salmon, and "ichi," the diminutive

—

"tlio little salmon." —McCarthy.
t " The Ouananiche were born and grew to full size in the rough tributaries and outlet of

Lake Bt. John, In waters than which none ran be wilder or more rough. They arc found when'
tiie water boils and tumbles the most, rarely in still water. ' s Thej are a terribly strong
Bah, able to ascend through the swiftest current or mount the wildest tall. Horn of
fighting stock, he fights his native elemenl constantly, and he fights ins foe, the fisherman, as
well. * • * There is nothing that can make me believe thai any fish can exceed, or even
equal, quite, the king ol fresh water fish, the gamiest of all, the Ouananiche of lake St. John.' 1

1/
'

' arlhy.

|
Salmo truUa, I.., the ball migratory Salmon Trout, and its fresh-* ater representative <>r sub*

, tlm Brook Trout or Brown Trout, Salmo fario, 1*. This species, with some of Ltsvarie-

unple, the Loch Leven Trout, var. levsnemw), has been largely Introduced in the
streams and lakes of the United Status.
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from 160 to 190. Back and sides with dark spots. Caudal fin subtrun-

cate or with shallow fork.

A Very widely distributed species, found in all clear streams of the

Rocky Mountains and Sierra Nevada, from Kamchatka and Alaska to

Chihuahua and northern California, and often entering the sea. It is

exceedingly variable, being subject to many local changes, and its

extreme forms show a degree of variation rarely met within the limits

of a single species.

Among the various more or less tangible varieties and forms of Ameri-

can trout, three distinct series appear which we here provisionally

retain as distinct species; these may be termed the Cut-throat Trout

series, the Steelhead series, and the Rainbow Trout series. The Steel-

head series, Salmo gairdneri, is characterized by moderate scales (150

to 180 series), moderate mouth, red lateral baud and the absence of red

between the branches of the lower jaw. The irideus or Rainbow Trout

series has usually large scales, small mouth, a red lateral band and

usually no red below the lower jaw. The Cut-throat Trout, Salmo

vn/kiss, iu its various forms, has smaller scales (150 to 190 series), a larger

mouth, always a distinct red blotch between the branches of the lower

jaw, and usually no red lateral band.

The Steelhead or gairdneri series is found in the coastwise streams of

California and in the streams of Oregon and Washington, below the

Great Shoshone Falls of the Snake River. In the lower course of the

Columbia, and in neighboring waters, they are entirely distinct from the

"Cut-throat" or mykiss forms, and no one could question the validity of

the two species. In the lower Snake and in other waters east of the

Cascade range, the two forms or species are indistinguishable, being

either undifferentiated or else inextricably mingled. The proper inter-

pretations of these facts, lately discovered by Dr. Gilbert, is yet to be

shown. The irideus forms are chiefly confined to the streams of Cali-

fornia and Oregon. The mykiss series inhabit the waters from Hum-
boldt Bay northward, the coastwise streams of northern California, the

head waters of the Columbia and Snake rivers, and all the clear streams

on both sides of the Rocky Mountains, and in the Great Basin.

Along the western slope of the Sierra Nevada there are also forms of

trout with the general appearance of gairdneri, but with scales interme-

diate in number (McCloud River), or with scales as small as in the typi-

cal mykis8 (Kern River). In these smaller-scaled forms more or less red

appears below the lower jaw, and they are doubtless in fact what they

appear to be, really intermediate between mykiss and gairdneri. A simi-

lar series of forms occurs in the Columbia Basin, the Upper Snake being

inhabited by mykiss, the lower basin of the Snake, as above stated, by

gairdneri and mykiss, together with a medley of intermediate forms.

Concerning the trout of the Upper Columbia Basin. Gilbert and Ever-

mann observe (Investigations Columbia River Basin, 50, 1894):

"With every additional collection of black -spotted trout it becomes increasingly difficult to

recognize any of the distinctions, specific or subspecific, which have been set up. The present

collection [from Idaho and Washington] adds not a little to the difficulty. We are now con-

vinced that the greater number of the subspecies of Salmo mykiss have no sufficient foundation.
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We find our specimens from the Upper Snake River (Ross Fork and Mink Creek at Pocatello) to be

typical mykiss [Sabno mykiss leioisi of the present work; see page 493], having smaller scales, in

176 to 180 transverse rows, and a deep-red dash on inner side of mandibles. The spots are most

abundant posteriorly, and the specimens are scarcely to be distinguished from the so-called Salmo

mykiss pleuriticus of the Colorado River. When taken in the larger river channels the fish is

lighter colored, with finer spots and fainter red marks on lower jaw.

"Between such typical mykm and the form represented in our collection from such coastwise

streams [Salmo ii idens mason i of this work; see page 501], as the Newaukum River at Chehalis,

Washington, there 6eems to be a wide difference. The latter has conspicuously larger scales

(in 120 to 130 crossrows) and no red streak on lower jaw. The sea-run individuals of the latter

kind we believe to be the Steelhead (6'. gairdneri), and between it and the mykiss we are now
unable to draw any sharp line. Thus the specimens from Wood River, Idaho, have fine scales

(150 to 163 transverse rows) and have usually no red dash under the jaw. Some specimens show

traces of the latter, and in such it is usually faint and irregular. From the Umatilla River at

Pendleton, the Natches River at North Yakima, and the Pataha River at Starbuck, Washington,

the 6cales are intermediate in size, ranging from 142 to 163 in number, averaging perhaps 148.

In these [Salmo mykiss gibbsii of this work; see page 493] the lower jaw shows no red.

"Specimens from the Coeur d'Alene region have the red dashes usually very distinct, but vary

greatly in the size of their scales. Examples from Wardner look much like typical mykiss, with

1G5 to 170 scales. From Coeur d'Alene Lake we find 130 to 166, with the average about 145,

while from the Little Spokane River at Dart's Mill specimens with conspicuous red dash on

mandibles have the scales averaging 125 in number.

"Trout from the Green River at Hot Springs, Washington, and from the Newaukum River at

Chehalis have also 123 to 130 scales. We think it not unlikely that the coastwise forms should

be recognized as Salmo mykiss gairdneri, though the question is sadly in need of systematic and

thorough investigation."

—

Gilbert & Evermann.

Since the above was written, Dr. Gilbert has verified the fact discovered by him in 1880, that

in the streams about Astoria, near the mouth of the Columbia, Salmo mykiss and 8dlmo gairdneri

occur together and are perfectly distinct and both easily and unquestionably distinguishable

from a third form, here called masoni, found in the brooks of the same region and not descend-

ing to the sea. As already stated, the interpretation of these facts is yet to be given.

It seems not improbable that the American Trout originated in Asia,

extended its range southward to the Upper Columbia, thence to the Yel-

lowstone and Missouri ; from the Missouri southward to the Platte and the

Arkansas, thence from the Platte to the Rio Grande and the Colorado, and
from the Colorado across the Sierra Nevada to Kern River,* thence north-

ward and coastwise, the sea-running forms passing from stream to stream,

as far north as Frazer River, where the variety Jcamloopa would mark one

extreme of the series, and reentering as a distinct species the waters long

occupied by typical mykiss. The present writers have elsewhere t shown
that, beyond a doubt, the Trout of the Yellowstone and the Upper Mis-

souri i.s derived directly from that of the Upper Snake River. To this

day the Yellowstone and the Snake are connected by two streams cross-

ing the main divide of the Rocky Mountains from the Yellowstone to

the Snake across Two-Ocean Pass.

ii may be that the trout of the Sierra Nevada in California originated from the Lahontan
Salmo mykiss henshauri), rather than from the Colorado River. There are localities between

theTrnckee Valley ami that <>(' the American River or the Feather River, where it is conceivable
tii it such a transfer might have taken place. 'Or it maj lie thai the California trout are

i'-'l through die Steelhead from the troul of the Middle Columbia. This interesting
subjecl merits the fulled investigation. (See Jordan, on How the Troul came to California, in

ition, Vol. i. No. I, October, 1894, 5-11.)
ma n n. A Reconnaissance of the Streams and Lakes ofwestern Montana ami northwestern

Wyoming, in Bull. I . s Ifisb Coram., si, 1891, -I 28, pis. i and n.

Jordan, The Story of a Strange Land, in Pop. Sci. Month., Feb., 1892, 117 468,
vermann, Two-Ocean Pa . in Proc. ind Ac. Scl., 1892, 29 34, pi. i.

Alvorinuiiu, Two-Ucoun Pus, la Pop. Sci. Month., Jane, 1896, with plate.
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Professor Evermann has elsewhere described the locality as follows:

Two-Ocean Pass is a high mountain meadow, about 8,200 feet above the sea and situated just

Bouth of the Yellowstone National Park, in longitude 110° 10' W., latitude 44°3'N. It is sur-

rounded on all sides by rather high mountains except where the narrow vallej's of Atlantic and

Pacific creeks open out from it. Running back among the mountains to the northward are two

small canyons down which come two small streams. On the opposite side is another canyon down

which comes another small stream. The extreme length of the meadow from east to west isabout a

mile, while the width from north to south is not much less. The larger of the streams coining

in from the north is Pacific Creek, which, after winding along the western side of the meadow,

turns abruptly westward, leaving through a narrow gorge. Receiving numerous small affluents,

Pacific Creek soon becomes a good-sized stream, which finally unites with Buffalo Creek a few

miles above where the latter stream flows into Snake River.

Atlantic Creek was found to have two forks entering the pass. At the north end of the

meadow is a small wooded canyon down which flows the North Fork. This stream hugs the bor-

der of the flat very closely. The South Fork comes down the canyon on the south side, skirting

the brow of the hill a little less closely than does the North Fork. The two, coming together

near the middle of the eastern border of the meadow, form Atlantic Creek which, after a course

of a few miles flows into the Upper Yellowstone. But the remarkable phenomena exhibited

here remain to be described.

Each fork of Atlantic Creek, just after entering the meadow, divides as if to flow around an

island, but the stream toward the meadow, instead of returning to the portion from which it had

parted, continues its westerly course across the meadow. Just before reaching the western bor-

der the two streams unite and then pour their combined waters into Pacific Creek ; thus are

Atlantic and Pacific creeks united and a continuous water way from the Columbia via Two-Ocean

Pass to the Gulf of Mexico is established.

Pacific Creek is a stream of good size long before it enters the pass, and its course through the

meadow is in a definite channel, but not so with Atlantic Creek. The west bank of each fork is

. low and the water is liable to break through anywhere and thus send part of its water across to

Pacific Creek. It is probably true that one or two branches always connect the two creeks under

ordinary conditions, and that following heavy rains or when the snows are melting, a much
greater portion of the water of Atlantic Creek crosses the meadow to the other side.

Besides the channels already mentioned, there are several more or less distinct ones that were

dry at the time of our visit. As already 6tated tho pass is a nearly level meadow, covored with a

heavy growth of grass and many small willows 1 to 3feet high. While it is somewhat marshy in

places it has nothing of the nature of a lake about it. Of course during wet weather the small

springs at the borders of the meadow would be stronger, but the important facts are that there

is no lake or even marsh there and that neither Atlantic nor Pacific Creek has its rise in the

meadow. Atlantic Creek in fact comes into the pass as two good-sized streams from opposite

directions and leaves it by at least four channels, thus making an island of a considerable por-

tion of the meadow. And it is certain that there is, under ordinary circumstances, a con-

tinuous water way through Two-Ocean Pass of such a character as to permit fishes to pass easily

and readily from Snake River over to the Yellowstone, or in the opposite direction. Indeed, it

is quite possible, barring certain falls in the Snake River, for a fish so inclined to start at the

mouth of the Columbia, travel up that great river to its principal tributary, the Suake, thence

on through the long, tortuous course of that stream, and, under the shadows of the Grand

Teton, enter the cold waters of Pacific Creek, by which it could journey on up to the very crest

of the Great Continental Divide,—to Two-Ocean Pass; through this pass it may have a choice of

two routes to Atlautic Creek, in which the down-stream journey is begun. Soon it reaches the

Yellowstone, down which it continues to Yellowstone Lake, then through the lower Yellow-

stone out into the turbid waters of the Missouri; for many hundred miles it may continue down

this mighty river before reaching the Father of Waters, which will finally carry it to the Gulf

of Mexico—a wonderful journey of nearly G,000 miles—by far the longest possible fresh-water

journey in the world.

We found trout in Pacific Creek at every point where we examined it. In Two-Ocean Pass we

found trout in each of the streams and in such positions as would have permitted them to pass

easily from one side of the divide to the other. We also found trout in Atlantic Creek below

the pass, and in the upper Yellowstone they were abundant. Thus it is certain that there is no

obstruction, even in dry weather, to prevent the passage of trout from the Snake River to
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Yellowstone Lake; it is quite evident that trout do pass over in this way; and it is almost cer-

tain that Yellowstone Lake was stocked with trout from the west via Two-Ocean Pass.

The trout of the great basin of Utah (Lake Bonneville), is descended
from the trout of the Upper Snake (lewisi) which is not evidently differ-

ent from typical mykiss; the fish fauna of Lake Bonneville and the Upper
Snake being still virtually identical, the disappearance of the outlet of

Lake Bonneville to the north having taken place in times comparatively
recent. The trout of the Nevada Basin (Lake Lahontan) is apparently

descended from typical mykiss, the outlet of that lake having entered the

Columbia below the Snake River falls, and its disappearance being no
doubt of earlier date. The faunas of lakes Bouneville and Lahontan at

present have little in common. Almost nothing is known of the Tertiary

Lake Idaho, now represented by lakes Malheur, Warner, Goose, etc.

In any event, whether this hypothetical line of descent be true or not,

the fact remains that nowhere in the series can we place an absolute line

of separation between Salmo mykiss and Salmo gairdneri, and they approach
each other most closely in southeastern California, and in the Middle
Columbia.

We arrange the subspecies in accordance with the above suggestions,

leaving each recognizable variation, for the time being, with the title of

subspecies. Some of them, as macdonaldi and agua-bonita, may ultimately

be ranked as species, on account of their local isolation and consequently

better defined characters, while others may prove wholly un definable.

It is not unlikely, that when the waters of the Northern Hemisphere
are fully explored, it will be found that all the black-spotted trout of

America, Europe, and Asia are forms of one species, for which the oldest

name is Salmo trutta, Linnaeus.

The various subspecies or varieties of the Salmo mykiss group which we
are able to distinguish with more or less certainty are given in the follow-

ing analysis

:

a. Black spots almost as numerous on the head as on the posterior part of body. (Northwest-

ern forms.)

b. Scales usually about 160 to 170.

c. Spots rather large, profusely scattered and irregular, usually none on the belly.

d. Red marks under the dentary bones always present.

MYKISS; clarkii; i.ewisi, 779-779b.

dd. Red marks under dentary bones obsolete or nearly so. OIBBSII, 779c.

cc. Spots rather large, sparsely scattered, some present on the belly and on lower side

of head; adult with elongate spots; head slender and conical. Lake Tahoe
(Basin of Lake Lahontan.) iiexshawi, 779d-

bb. Scales larger, usually about 145; spots numerous but rather small. Great Basin (Lake
Bonneville Basin.) virgin ilis, 779e.

aa. Black spots chiefly placed on the posterior half of body. Red blotch on dentary boms
conspicnone. (Southwestern forms.)

-ales not very small, about 160; spots of moderate size. (Rio Grande Basin.)

SPIJ iK'-, 77'.U".

te. scale eery small, abonl 180.

f. Spots ratlin- large ; lower flns distinctly red, rarely orange.

g. Spots vriv numerous; a red lateral band. (Colorado Basin.)

p] rt u i [oi I, 779g.

gg. Spots le« numerous, none anteriorly, (Lake Waha, Washington.)

-i i;i, 77'.lh.
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ggg. Spots few and large, chiefly on the tail; opercles more curved than in bouvieri.

(Head waters of Arkansas and Platte rivers.) stomias, 779i.

ff. Spots all small; lower fins bright yellow; a yellow lateral shade. (Twin Lakes,

Colorado.) macdonaldi, 779j.

The typical form from Alaska, Bering Sea, aud Kamchatka is

779. SALMO MYKISS, Walbaum.

(Mykiss ; Cut-throat Trout.)

Head 4 ; depth 4. D. 10 ; A. 10. Cceca 43. Scales small, variable in

size, about 39-165 to 170-30. Body moderately elongate, compressed.

Head rather short. Mouth moderate, the maxillary not reaching far

beyond the eye. Vomerine teeth as usual, set in an irregular zigzag

series; teeth on the hyoid (second hypobranchial) normally present, but

often obsolete, especially in old examples. Dorsal fin rather low ; caudal

fin slightly forked, (more so in young individuals than in the adult, as in

all trout). Back and caudal peduncle profusely covered with rounded

black spots of varying size; dorsal, caudal, and adipose fin covered with

small spots about as large as the nostril ; a few spots on the head ; belly

rarely spotted ; inner edge of the mandibles below with a deep-red

blotch. Sea-run specimens are nearly uniform silvery; males with a

lateral band and patches of light red; lower fins largely red; extremely

variable in color and form. The common trout of all the streams of

Alaska and Kamchatka, where it descends to salt water, and reaches a

considerable size. The black-spotted trout of British Columbia is proba-

bly of the same type, and no character is known by which the similar

form in the lower Columbia may be separated. The red blotches on the

lower jaw between the dentary bones on the membrane joining them is

usually constant and characteristic. (Mykiss, a vernacular name of the

species in Kamchatka.)

Mykiss, Pennant, Arctic Zoology, Iutrod., 126, 1792, Kamchatka ; after Krascheninnikow, etc.

Salmo mykiss, Walbaum, Artedi Piscinm, 59, 1792, Kamchatka ; based on Mykiss of Pennant.

Salmo muikisi, Bloch & Schneider, Syst. Ichth., 419, 1801, Kamchatka ; after Steller.

Salmo purpuratus, Pallas, Zobl. Ross.-Asiat., in, 374, 1811, Bering Sea ; Jordan & Gilbert,

Synopsis, 314, 1883.

Represented southward by a form provisionally recorded as

779a. SALMO MYKISS CLARKII (Richardson).

(Columbia River Trout.)

Not evidently different from the preceding. Usually profusely spotted,

with the red cut-throat mark distinct. Scales small, in 150 to 164 cross-

series. Back profusely spotted, anteriorly aud posteriorly, the spots

often extending on the belly. Coastwise streams from Puget Sound,

south to Elk River, Humboldt County, California ;. locally abundant;

replaced inland by var. gibbsii and var. leivisi. (Named for Capt. William

Clark (1770-1838) of the famous expedition of Lewis and Clark.)

Salmo clarkii, Richardson, Fauna Bor.-Amer., in, 225, 183f>, Cathlapootl River. (Coll. I>r.

Gairdner.)

Fari'o slellatus, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 219, Fort Steilacoom, Shoalwater

Bay.
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Salmo brevieauda, Suckley, Ann. Lye. Nat. Hist. N. Y., vn, 1861, 308, Puget Sound. (Coll.

Kennerly, Cooper, and Suckley.)

Sahno stellatus, Gunther, Cat., vr, 117, 1866.

>'<(///('< aurora, Gunther, Cat., VI, 119, 1866.

Sahno brevieauda, Gunther, Cat., vi, 120, 1866.

Represented in the headwaters of Snake River, YellowstoneRiver, and
Missouri River by

779b. SALMO MYKISS LEWISI (Girard).

(Yellowstone Trout; Cut-throat Trout.)

Similar to var. clarhii in all respects, the body perhaps a little more
robust, with the spots encroaching less on the belly. Scales small, 145to

170. Red throat mark always present. The Snake River Basin above the

Shoshone Falls, and crossing the main divide of the Rocky Mountains at

Two-Oceau Pass to the head waters of the Yellowstone, thence to other

affluents of the Upper Missouri ; common iu all suitable waters. Infested

in Yellowstone Lake by great numbers of a parasitic worm (Diboth-

riumcordiceps* ,Leidy). (Named for Captain Meriwether Lewis, (1774-1809),

leader of the noted exploring expedition of Lewis & Clark, in 1803-6.)

Sidar leurisi, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 219, Falls of Missouri River. (Coll.

Lewis & Clark.)

Sahno carinabu, Cope, Hayden's Geol. Surv. Mont., 1871 (1872), 471, locality unknown, prob-
ably Yellowstone River.

Represented in tributaries of the Columbia between Shoshone Falls

and the Cascade Range by the variable and imperfectly defined

7 79c. SALMO MYKISS GIBBSII (Suckley).

Scales small, usually 142 to 175 series. No red below lower jaw; no
hyoid teeth. To this form are provisionally referred the variously inter-

mediate examples from the streams of Idaho and Washington, mentioned
by Gilbert and Evermann in the paragraph quoted on page 489. Similar

speciniens have been since taken by Dr. Gilbert in the Des Chutes and
other rivers, and by Dr. Evermann in Big Payette Lake, Idaho. It seems
to be the prevailing form in the region between that occupied by clarhii

near the coast, and that taken by lewisi -above the Shoshone Falls.

(Named for Dr. George Gibbs, geologist of the Northwest Boundary Com-
mission.)

tmppitch, GlBABD, Proc. Ac. Nat. Sci. Phila., vm, 18.">6, 218, Fort Dallas, Oregon; not

Of RlCHABDSON.

IsJmo gtbbmi, 8l OKLEY, Ann. Lye. Nat. Hist. N. Y., 1858, Fort Dallas; (Type, No. 940); also in

Yakima River, John Day's River, and Boise River, and at The Dalles: SuCKLBY,
Honogr. Salmo, ill, 1861 (1874).

Represented in western Nevada and neighboring parts of California by

77(>d. SALMO MYKISS HKNSH.UYI (Gill A Jordan).

(Lakk Taiiok Tkoit
; TBI I KI I TROUT ; Sii.vik TROUT.)

Bead 3J : depth 4. D. 11; A. 12; scales 27-160-21 t<> 37-184-37; usually
170 in a longitudinal series: coBca 50-60. Body elongate, not greatly

i tun discussion of this |.;n;i~u<- and Its relation to the troul of Yellowstone Lake see
Linton "On Two Species of Larval Dibothria from Yellowstone National Park," in Boll. U.S.

nun., ix, ltiti'J, G5-71>, plates 23 27.
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compressed. Head comparatively slender and long acuminate, its upper

surface very slightly carinated; muzzle somewhat pointed, hut hluntish

at the tip ; head not convex above ; maxillary rather short, not reaching

much heyond the eye. Vomerine teeth as usual ; a small, rather narrow,

hut usually distinct patch on the hyoid bone. Dorsal fin small ; caudal

fin short, rather strongly forked. Scales medium. Coloration dark

green in life, in the pure waters of Lake Tahoe
;
pale green in the salty

waters of Pyramid Lake; the sides silvery, with a strong lateral shade

of coppery red ; hack about equally spotted before and behind ; the spots

large and mostly round ; sides with rather distant spots ; belly generally

with round spots; head with large black spots above, some even on the

snout and on lower jaw ; dorsal and caudal also spotted ; a few spots on

anal ; red dashes on lower jaw
;
young specimens less spotted. Length

18 inches or more, usually weighing 5 or 6 pounds, but occasionally 20 to

29 pounds. Basin of the post-Tertiary Lake Lahontan ; found in Lake
Tahoe, Pyramid Lake, Webber Lake, Donner Lake, Independence Lake,

Truckee River, Humboldt River, Carson River, and in most streams of

the east slope of the Sierra Nevada; also in the head waters of Feather

River, west of the Sierra Nevada, where it is probably introduced from

Nevada Related to Salmo myMss, but better distinguished than most

of the varieties, with a longer and more conical head, and with the spots

differently arranged. A fine trout, now common in the San Francisco

markets.

In Lake Tahoe there are two forms of this type, (1) the ordinary

Tahoe Trout (locally known to fishermen as "Pogy," the young as

" Snipe"), weighing from 3 to 6 pounds, dark in color, with coppery

sides, ascending the streams to spawn, and (2) the " Silver Trout," a

large robust trout profusely spotted, the spots often oblong, the colora-

tion more silvery. These trout live in deep water and spawn in the lake

itself. A careful comparison of specimens convinces us that there is no

specific nor varietal difference between the one and the other. The

largest ''Silver Trout" on record, weighing 29 pounds, was caught at

Tahoe City, about 1876, and sent as a present to Gen. U. S. Grant. The

following is a description of, a Silver Trout taken near Tahoe City in

September, 1894, and presented to the Leland Stanford Junior University

by Mr. A. J. Bayley, of Tahoe City :

Specimen 2 feet 4 inches long, weighing 7i pounds. Head 4-,V ; depth
3£; eye 7| in head. D. 9; A. 12; B. 10; scales 33-205-40 (140 pores).

Pectoral If in head. Maxillary If.

Body very robust, compressed, unusually deep for a trout, the outline
elliptical. Head large, rather more compressed than in typical Salmo
henshaui, (possibly a character of the adult male). Eye small, silvery.

Vomerine teeth in two long series, those of the two series alternating in

position. Hyoid teeth distinct, in a rather long series. Gill rakers short,

thickish, 5+13. Mouth large, the maxillary extending well beyond the
eye. Preopercle moderate, its lower posterior edge not evenly rounded,
but with a slightly projecting, rounded lobe and a slight concavity above
and below ; this character not strongly marked. Opercle evenly, but
not strongly, rounded. Scales small, reduced above and below, those in

or near lateral line largest. Fins moderate, the anal rather high, with
one more ray than usual. Caudal slightly lunate, almost truncate when
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spread open. Color dark-green above, belly silvery; sides with a broad
coppery shade covering cheeks and opercles ; sides of lower jaw yellowish

;

fins olivaceous, a little reddish below. Orange dashes between rami of
lower jaw moderately conspicuous. Back, from tip of snout to tail,

closely covered with large, unequal black spots. Spots on top of head
and nape round

;
posteriorly the spots run together, forming variously

shaped markings, usually vertically oblong; these may be regarded as
formed of three or four spots placed in a series, or with one or two at the
side of the other; the longest of the oblong markings are not quite as
long as eye. Along side of head and body the spots are very sparse,
those on head round, those behind vertically oblong. Belly profusely
covered with small black spots, which are nearly round; still smaller
round spots numerous on lower jaw ; all the spots on caudal peduncle
vertically oblong or curved. Dorsal and caudal densely covered with
oblong spots, smaller than those on tbe body. Anal with rather numerous
round spots; pectorals and ventrals with a few small spots, the first ray
in each case with a series of faint small spots ; adipose tin spotted.

(Named for Henry W. Henshaw, naturalist of the Geological Survey

west of the 100th meridian, who discovered the species.)

Satmo henshawi, Gill & Jordan, Man. Vert., Ed. 2, 358, 1878, Lake Tahoe; Jordan & Henshaw,

Bept Chief Eng., Part 3, 1878, App. NN, 1619, plate iv; Jordan, Proc. U. S. Nat. Mu*., i,

1878, 75; Jordan & Gilbert, Synopsis, 316, 1883.

Sal/no (suppitch, Jordan & Henshaw, Bept. Chief Engineers, Part 3, 1878, App. NN., 1618; not

of Richardson.

Represented in the lakes and streams of the Great Basin (Lake Bonne-

ville) by

779e. SALMO MYKISS VIRGINALIS (Girard).

(Trout of Utah Lake.)

Profusely but rather finely spotted, the spots being numerous anteriorly

as well as posteriorly, confined to the back rather than to the tail.

Scales a little larger than in other forms, 140 to 150 in lengthwise series,

anteriorly less crowded than in spilurus and stomias. In partially

alkaline or milky waters, as in Utah Lake, this form reaches a

large size—8 to 12 pounds—and is very pale in color, the dark spots few
and small, mostly confined to the back. Similar variations are shown
by the other forms of trout in other lakes. Lakes and streams west of

the Wahsatch range, especially in Bear, Provo, Jordan, and Sevier

rivers, and in Utah Lake; locally very abundant and of importance as a

food-fish. (virginalis, like a virgin.)

Balar virginalis, Girakd, Proc. Ac Nat. Sci. Phila., 1856, 220, Utah Lake.
outa/i, Si ckley, Monogr. Salmo, 136, 1861 (1874), Utah Lake

;
pale specimens from the lake.

ginalis, Jordan, Bull. U. S. Fish Comm., ix, 1889, 14, pi. 3, fig. 9.

Represented in the Rio Grande Basin by

779f. SALMO HTKI88 BPILUBU8 (Cope).

(Rio (iuANiii: Tiiout.)

Head 3}; depth 4. D. 11; A. 10; scales 37-160-37. Head heavy, but pro-

portionately short, its upper surface considerably deourved ; Lnterorbital

space transversely convex, obtusely carinated; the head more oonvei
than in any other of our species. Mouth Large, maxillary reaching

past eye. Teeth on vomer in two distinct series. Dorsal tin low is
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front, high behind, the last ray more than £ the height of the first ; last

ray of the anal rather long ; caudal with its middle rays about as long as

the others. Profusely spotted; back and sides with round black spots,

the spots most developed posteriorly, few on the head, most numerous on

the caudal and adipose fin; sides with pale blotches. Length 30 inches.

Upper Rio Grande and southward into the mountains of Chihuahua;

abundant in mountain streams. In all respects apparently identical

with subspecies pleuriticus, except that the scales are less crowded ante-

riorly and the number in a longitudinal series is 155 to 160. (oirtkoq , spot

;

ovpd, tail.)

Salmo spilurus, Cope, Hayden's Geol. Surv. Mont., 1871 (1872), 470, Sangre de Cristo Pass,

Colorado.

Salmo mykiss spilurus, Jordan, Bull. U. S. Fish Comm., ix, 1889, 14, pi. 3, figs. 7 and 8.

Represented in the Colorado River Basin by

779g. SALMO MYKISS PLEURITICUS (Cope).

(Colorado River Trout.)

Opercle short, 4^ to 5 in head. Scales small, 185 to 190. Close to the

typical mykiss, but the black spots chiefly gathered on the posterior part

of the body, the head nearly immaculate ; extremely variable, the

lower fins usually red, but sometimes orange ; usually a red lateral band.

Basin of the Colorado. A large, handsome, and variable trout, some-

times profusely speckled, sometimes with large spots, and occasionally

with strong golden shades. Abundant throughout western Colorado

and in all clear mountain streams throughout Arizona; specimens from

the Colorado Chiquito similar to those from the Eagle and the Gunnison,

in Colorado, {pleuriticus, from ir'Sievpbv, side, in allusion to the red lateral

band.)
Salmo pleuriticus, Cope, Hayden's Geol. Surv. Mont., 1871 (1872), 471, head waters of Green

River, Wyoming.
Salmo mykiss pleuriticus, Jordan, Bull. U. S. Fish Comm., ix, 1889, 14, pi. 2, fig. G.

Represented in Waha Lake by

779h. SALMO MYKISS BOUYIERI (Bendire).

(Waha Lake Trout.)

Head 4; depth 4f ; eye 4. D. 10; A. 11; B. 12; scales 175. Max-
illary 2£ in head. Size small. Similar to S. mykiss, but with dark spots

only on the dorsal, caudal, and adipose fin, and on the tail behind front

of anal, where the spots are very profuse, smaller than pupil. Anterior

regions dusky-bluish, not silvery ; red blotch on inner edges of dentary

bones below very conspicuous. Head shorter and deeper thau in mykiss,

the snout shorter and blunter, not longer than eye. Opercle and pre-

opercle less convex than in mykiss. Caudal moderately forked. A singu-

larly colored local variety, found in Waha Lake, Washington, a mountain

lake without outlet. (Named for Captain Bouvier.)

Salmo purpuratns bouvieri, Bendire, in Jordan & Gilbert, Synopsis, 315, 1883, Waha Lake,

Washington. (Coll. Capt. Charles Bendire, U. S. A.)

Salmo mykiss bouvieri, Jordan, Bull. U. S. Fish Comm., ix, 1889, pi. 4, fig. 10.
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Represented in the Upper Arkansas and South Platte rivers by

779i. SALMO MYKISS STOMIAS (Cope).

(Green-back Trout.)

Mouth small ; scales small, about 180. A small black-spotted trout,

rarely reaching a -pound in weight, close to var. mykiss, differing mainly

in the very large size of its black spots, which are mainly gathered on the

posterior half of the body. Back deep green, sides sometimes red. Flesh

deep red. Head waters of Arkansas and South Platte rivers, in brooks

and shallow places in lakes ; abundant, (oro/uac, big-mouthed.)

Salmo stomias, Cope, Hayden's Geol. Surv. Wyom. for 1870 (1871), 433, South Platte River,
locality unknown. (Coll. Dr. Hammond.)

Salmo mykiss stomias, Jordan, Bull. XL S. Fish. Coram., ix, 1889, 15, pi. 1, fig. 2.

Represented in the lakes in eastern Colorado by

779j. SALMO MTKISS MACDONALDI, Jordan & Evermann.

(Yei.low-fin Trout.)

Head 4; depth 4£ to 5; eye5i; snout 4£. D. 12; A. 11; B. 10; scales

40-184-37, 125 pores. Head long, compressed, the snout moderately

pointed; mouth rather large, the maxillary If to 2 in head ; hyoid teeth

present; opercle long, 4£ in head, its margin strongly convex. Allied to

subspecies pleuriticus, but with the head and opercles longer and the color

different. Body elongated, compressed. Gill rakers 10 -f- 10. Scales small,

regularly placed. Color light olive ; a broad shade of lemon-yellow along

sides; lower fins bright yellow; no red anywhere except the " cut-throat"

dash characteristic of Salmo mykiss. Body posteriorly, and dorsal and
caudal fin profusely speckled with small pepper-like dots, smaller than

the nostril; on head and anterior parts few or none of these spots are

present. Flesh pale. A very handsome trout, abundant on gravelly bot-

toms in Twin Lakes,* tributary to the Arkansas River in the Saguache
Range near Leadville, Colorado ; not found in brooks. It reaches a

weight of nearly 9 pounds. It is probably descended from the form
called pleuriticus, certainly not from its associate stomias, with which it has

very little in common. (Named for Col. Marshall McDonald, United States

Fish Commissioner.)

Salmo myJasa maedonaldi, Jordan & Evermann, Proc. U. S. Nat. Mus., 188'J (January 20, 1890),

463, Twin Lakes, Colorado
;
(Type, No. 41730. Coll. Geo. It. Fisher); Jordan, Bull.

U. S. Fish Comm.,ix, 1889, 11, pi. 1, fig. 1.

780. SALMO GAIRDXERI, Richardson.

(Steelhead; Hardhead; "Salmon Trout.")

We retain the name Salmo gairdneri for the large sea trout of the

Pacific Coast and their derivatives ; forms typically with moderate or

Hmall scales, and without the strongly-marked red dashes at the throat

*ThiH form of trout occurs in company with subspecies stomfcu, but in Twin Lakes, the two
m in !> distinct, the habits, size, and coloration being notably different. 1 1 we* ere to eon-

Basin alone, tbe two must be ranked asdistind species, bni these and all

other American trout seem to be connected by Intergradations. Apparently maedonaldi \* derived
from the Colorado River pleuritiau, which may be descended from fptfunu, the latter in turn from
SJomtaa 8tomia$, virginalie, lu-mhmri, and bowrieti seem to havo sprung directly from nu/l..

W. N. A. 33
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which mark the Cut-throat series of trout, or Sahno myliss. These forms

are usually well separated from mykiss, on the one hand, and from irideus

on the other. There is, however, a strange medley of forms apparently

aberrant or intermediate, confusing any attempt at specific definition.

The following analytical key contrasts the two most clearly marked

varieties:

a. Scales rather 6mall, averaging 155 cross series, the number varying from 130 to 180 (count-

ing the oblique cross series above lateral line). Sea-running forms reaching a large

size ; weight of sea-run adult 8 to 10 pounds ; landlocked forms much smaller, down

to % pound. Coloration pale, with few spot6. Columbia River and southward to San

Francisco Bay. gairdxeri, 780.

aa. Scales larger, averaging about 135 cross series, the number varying from 130 to 145. Lake

forms ; coloration very silvery and with few spots ; weight 3 to 10 pounds. Frasei

River, etc. kamloops, 780a.

Represented in large rivers and estuaries, especially from the Columbia

southward to Monterey, by the anadromous form, the typical

780. SALMO GAIRDNERI, Richardson.

(Steelhead; Hardhead; Salmon Trout.)

B. 12 or 11; D. 11; A. 12; scales usually about 150-28, varying in speci-

mens from Astoria from 137 to 177 (specimens counted by Cramer and
Otaki); pyloric coeca 42; vertebrte 38 -f- 20. Body rather stout, not very

deep mesially, but with the caudal peduncle thick. Head comparatively

short and rather slender, in the females small, in the males the jaws more

or less prolonged; maxillary rather narrow, the small eye nearly above its

middle; lower jaw included; upper jaw in males emarginate at tip and
at junction of premaxillary. Teeth rather small, those on the vomer in

two long, alternating series, which are about as long as the palatine

series. Preopercle rather wide, with the lower limb short; opercle mod-
erate. Gill rakers short and thick, 8+12 (essentially as in our other

species). Ventral appendage not half the length of the fin. Tail wide,

squarely truncate in the adult, somewhat emarginate in the young. Flesh

rather pale. Bones much firmer than in Oncorhynchus. Color olive green

above; sides silvery ; head, back, upper fins, and tail more or less densely

covered with black spots; belly usually unspotted; males with colors

heightened, the back greenish ; both sexes in spring with a broad flesh-col-

ored lateral band, deep rosy red on the opercles, this often retained through-

out the year; fins not red; no red on the membrane of lower jaw. Length
30 inches. Coastwise streams from Santa Ynez Mountains. Santa Barbara

County, California, northward to British Columbia, west of the Sierra

Nevada and Cascade Range, especially abundant in the Lower Columbia,

ascending the Snake River as far as Auger Falls. Also common in

Russian River and Klamath River. A large trout, abounding in the

mouths of the rivers, reaching a weight of 20 pounds or more, migra-

tory like the salmon, and ascending rivers fully as far. It spawns later

than the salmon, (in early spring in the Snake and Salmon rivers in

Idado), and is found in the lower parts of the rivers, spent, at the time oi

the spring salmon run. It is then nearly useless as food, but at other
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times it is similar in quality to other trout. Iu streams where it is resi-

dent, it rarely exceeds 5 or 6 pounds. Resident forms seem to pass into

"irideus" southward and should be carefully compared with the latter;

northward into "lcamloops" while in the Lower Snake River it seems to

intergrade with mykiss, through the form called gibbsii. In the Lower
Columbia, according to Dr. Gilbert, it is well separated from myliss on the

one hand and from the non-migratory S. irideus masoni on the other. Both

young and old are there well separated from irideus. (Named for Dr.

Gairdner, its discoverer, an employee of the Hudson Bay Company at Fort

Vancouver, mentioned by Richardson as an able and promising young
naturalist.)

Salmo gairdneri, Richardson, Fauna Bor.-Amer., in, 221, 1836, Columbia River at Fort

Vancouver; Suckley, Mouogr. Salmo, 114, 1861 (1874); Gunther, Cat., vi, 118, 1866.

Salmo truncalus, Suckley, Ann. Lye. Nat. Hist. N. Y.,3, 1858, New Dungeness, Straits of

Fuca ; Gunther, Cat., vi, 122, 1866.

Fario aurora, Girard, Proc. Ac. Nat. Sci.Phila., 1856, 218; Girard, Pac. R. R. Surv., x, 308, pi.

68, 1858, Astoria, Oregon. (Coll. Trowbridge.)

Fario newberryi, Girard, Proc. Ac. Nat. Sci.Phila., 1858,224, Klamath River; specimen with

scales, 36-146-33.

Fario gairdneri, Girard, Pac. R. R. Surv., x,313, 1858.

Salmo purpuraius, Gunther, Cat., vi, 116, 1866.

Represented in the lakes of British Columbia and northern Wash-
ington by

780a. SALMO GAIRDNERI KAMLOOPS (Jordan).

(Kamloops Trout ; Stit-tse.)

Head 4* ; depth 4i; eye 4*. D. 11 ; A. 11 or 12 ; scales 30-135 to 146-26,

65 scales before the dorsal. Body elongate, somewhat compressed, the

maxillary extending beyond the eye, its length not quite half the head;

snout slightly rounded in profile, the profile regularly ascending; eye

large, about as long as snout ; teeth moderate, some of those in the

outer row in each jaw moderately enlarged ; opercles striate, not much
produced backward ; branchiostegal rays 11 on each side ; dorsal fin

rather low, its longest ray slightly greater than the base of the fin, If in

head; anal fin rather larger than usual in trout, its outline slightly con-

cave, its longest ray greater than the base of the fin and a little more
than half head; adipose fin moderate; caudal fin rather broad, distinctly

forked, its outer rays about twice inner; pectoral fins rather long, 1&- in

head ; ventrals moderate, If in head
;
gill rakers comparatively short and

few in number, about 6+ 12 or 11. Coloration dark olive above,
bright silvery below, the silvery color extending some distance below the

lateral line where it ends abruptly; when fresh, the middle of the sides in

both specimens was occupied by a broad band of bright light-rose pink,

covering about one-third of the total depth of the fish : back above
with small black spots about the size of pin heads irregularly scattered

and somewhat more numerous posteriorly; a very few faint spots on
upper part of head ; dorsal and caudal tins rather closely covered with
small black spots similar to those on back but more distinct; a few spots

00 the adipose fin, which is edged with blackish; lower fins plain; the
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upper border of the pectoral dusky ; a vague dusky blotch oq the upper

middle rays of the anal; ventrals entirely plain. Length of type 16£

inches. Kamloops Lake, Okanogan Lake, Kootenay Lake, and other

lakes tributary to Fraser River or to the Upper Columbia ; locally

abundant; a fine large trout, slender and graceful, somewhat different in

appearance from the ordinary " Steelhead," but not distinguished by any

technical character of any importance, and doubtless intergrading fully

with the latter.

Salmo kamloops, Jordan, Proc. TJ. S. Nat. Mus., 1892, Kamloops Lake, British Columbia.

(Type, No. 44238. Coll. A. C. Bassett.)

781. SALMO IRIDEUS, Gibbons.

(Rainbow Trout; Coast Range Trout.)

Head 4 ; depth 3f ; eye 5. D. 11 ; A. 10 ; scales 21-135-20, varying con-

siderably. Body comparatively short and deep, compressed, much more

elongate in males than in females. Head short, convex, obtusely ridged

above. Mouth smaller than in other species, the rather broad maxillary

scarcely reaching beyond eye, except in old males. Eye larger than in

other species. Vomerine teeth in two irregular series. Dorsal fin mod-

erate; caudal fin distinctly, though not strongly forked. Color bluish

above, the sides silvery ; usually everywhere above profusely but irreg-

ularly spotted, the spots extending on the sides and on the vertical fins;

spots on caudal small ; belly nearly plain ; sea-run specimens nearly plain

silvery ; with red lateral band and blotches. Weight i to 6 pounds.

Mountain streams of the Pacific Coast; the typical form found in the

brooks of the Coast Range in California, from the Klamath River to the

San Luis Rey. Abundant and variable, probably entering the sea, and

perhaps growing larger there, becoming a "Salmon Trout."

This form differs from Salmo gairdneri chiefly in the larger scales. Other

characters are its small size and brighter colors ; both sexes with a red

lateral band. It is subject to large local variations, some of these land-

locked in peculiar brooks, (e. g., Purisima Creek in San Mateo County,

California, where the individuals are small and brightly colored, popu-

larly regarded as distinct species). Its range extends from the coast of

Washington southward to San Diego County, California (Rio San Luis

Rey). It is thought by some anglers that the young fishes hatched in

the brooks from spawn of gairdneri remain in mountain streams for

from six months to three years, going down to the sea with the high

waters of spring, after which they return to spawn as typical gairdneri.

Those which are landlocked or do not descend remain irideus all their

lives. As against this A'iew we have the fact that to the northward irideus

and gairdneri are always distinguishable and the scales in gairdneri are

always smaller than in typical rainbow trout, (irideus, lainbow-like.)

Salmo irideus, Gibbons, Proc. Cal. Ac. Nat. Sci., 1855, 36, San Leandro Creek, Alameda
County, California; Jordan & Gilbert, Synopsis, 312, in part, 1883.

Salmo rivularis, Ayres, Proc. Cal. Ac. Nat. Sci., 1855, 43, Martinez, California.
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The following analytical key will assist in the identification of the

varieties of Salmo irideus, which we are at present disposed to recognize:

a. Scales well imbricated; upper ray of pectoral usually more or less spotted.

b. Scales comparatively large, in 120 to 150 series; sides profusely spotted, both anteriorly

and posteriorly, especially above the reddish lateral band,

c. Scales decidedly large, in 120 to 130 series. Body elongate; no red under the throat;

eye large; anal rajs 11 or 12. Brook forms mostly of small size; sea-run examples

occasionally large; confined to the streams of the Coast Kauge.

d. Mouth moderate; coastwise streams of California. irideus, 781.

dd. Mouth very small; coastwise streams of Oregon and Washington.

masoni, 781a.

ce. Scales medium, in about 140 Beries. Body rather deep; eye comparatively small;

anal rays 10 or 11. Coloration dark, usually with many spots; a small dash of

red usually present at the throat. Size medium, weight 2 to 8 pounds. Streams

of Upper Sacramento Basin, not running down to the sea. shasta, 781b.

66. Scales small, in 150 to 185 series; size large.

e. Back profusely spotted, anteriorly as well as posteriorly ; some red under lower jaw.

Kern River, California. . gilberti, 781c.

ee. Back with the spots chiefly posteriorly; no red under the lower jaw. Upper Sacra-

mento Basin. stoxei, 781d.

aa. Scales very small and not well imbricated, in about 175 transverse series. Belly, lower

fins, and lateral band yellow; ventrals edged with pale; upper ray of pectoral unspot-

ted; black spots numerous. A small form found in the head waters of Kern River.

AGUA-BONITA, 781e.

781a. SALMO IRIDEUS MASONI (Suckley).

(Brook Trout of Western Oregon.)

The common brook trout of the tributaries of the lower Columbia and
of coastwise streams of Oregon and Washington is very similar to the

typical irideus and is readily distinguished from its associates, gairdneri

and Htykiss, by its large scales. Compared with mykiss, it is less slender,

the snout more rounded ; there is no red between branches of lowerjaw;
there are no hyoid teeth, the maxillary is broader and shorter, the opercle

more evenly convex, and there are fewer spots below the lateral line ; the

red markings on sides usually coalesce into a red band. Scales 120-20 to

130-22. Size small, rarely weighing a pound. Puget Sound to southern

Oregon, in streams of the Coast Range ; locally abundant. Apparently

merging into the ordinary irideus southward, if indeed the two forms are

distinguishable. We know of no diagnostic character, but further com-

parison is needed. (" Named in honor of my good friend Governor Charles

II. Mason of Washington Territory, who has so frequently aided me in

adding to my collections specimens of great interest and value in various

branches of natural history."

—

Suckley.)

lam, darkii, GlBARD, Proc. Ac. Nat. Sci. Phila., 1856, 219; not of Richardson.

Salmo masoni, Suckley, Pac. R. R. Surv., xn, part 2, 345, 18G0, Cathlapootl River. (Coll.

Capt. Geo. B. McClellan. *)

* " I obtained this species at tin- Cathlapootl Kiver, Aii£. 2, 1863, and inn Indebted for it to the
ildllol Capt. Geo. B. BfcOlellan. aa lie took it with the artificial fly at a time when they did
not readily bite at any bait."

—

Suckley.
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Represented in the upper Sacramento and its tributaries, and probably

in most of the eastern tributaries of the Sacramento and San Joaquin, by

7Mb. SALMO IRIDEUS SHASTA (Jordan).

(McCloud River Rainbow Trout.)

Head 4 ; depth 3*
; D. 11 ; A. 11 ; scales 20 to 24-145-20, 65 before dor-

sal. Body comparatively short and deep, compressed, varying consider-

ably, and much more elongate in the males than in the females. Head
short, convex, obtusely ridged above. Mouth smaller than in most other

forms of the genus, the rather broad maxillary scarcely reaching beyond

eye except in old males ; maxillary If in head in males, 2 in females.

Eye larger than in typical gairdneri, 5 in head. Vomerine teeth in two
irregular series. Dorsal fin moderate ; caudal fin distinctly though not

strongly forked, more deeply incised than in typical mykiss; pectoral 1|

to If in head. Scales comparatively large. Coloration bluish above, the

sides silvery ; everywhere above profusely but irregularly spotted, the

spots extending on the sides and on the vertical fins ; head well spotted

;

dorsal, caudal, and usually upper ray of pectoral spotted; spots on cau-

dal small ; belly nearly plain ; fins usually not red ; almost always a dash

of red between branches of lower jaw ; males and usually females also

with red lateral band and blotches ; much red on cheeks and opercles
;

belly partly red in males. Length 10 to 30 inches. Weight 2 to 8 pounds.

Streams of the Sierra Nevada, from Mount Shasta southward, best known
from McCloud River; the limits of its range not well known ; abuudant,

and. subject to many variations; also introduced into Truckee River and

into many eastern streams, this form being the usual "Rainbow Trout"

of fish-culturists. (Named for Mount Shasta.)

Salmo irideus, or Rainbow Trout of most writers and especially of fisb-culturists; not Salmo

irideuf, Gibbons, which is based on coastwise specimens.

Salmo gairdneri shasta, Jordan, Thirteenth Biennial Rept. Fish Comm. California, 1894, 142,

with plate, McCloud River, at Baird, Shasta County, California. (Type, No. 903,

L. S. Jr. Univ. 31 us. Coll. Stone.)

Represented in the lower waters of Kern River on the west slope of

the Sierra Nevada by

781c. SALMO IRIDEIS GILBERTI (Jordan).

(Kern River Trout.)

Entirely similar to the McCloud River Trout, except that the scales are

smaller, as small as in typical mykiss, in about 165 transverse series. The

body is robust, the mouth moderate ; back and sides profusely spotted

;

old specimens with more or less orange between the branches of the lower

jaw, this mark faint or wanting in the young. Upper ray of pectoral

spotted. Kern River, California, abundant in the river channels, below

the waters inhabited by subspecies agua-bonita. Large, reaching a weight

of 8 pounds. Our specimens from south fork of Kern River, at Soda

Springs, California. (Named for its discoverer, Dr. Charles Henry

Gilbert.)

gairdneri gilberti, Jordan, Thirteenth Biennial Rept. Fish Comm. California, 1894, 143.

with plate, South Fork of Kern River at Soda Springs, California. (Type, No.

1511, L. S. Jr. Univ. Mus. Coll. Gilbert.)
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In the Sacramento Eiver is occasionally taken

781d. SALMO IRIDEUS STONEI (Jordan).

(Nissuee Tbout ; No-shee Trout.)

Anal rays 11. Depth 4 in length. Pectoral li in head. Eye large, 4-£-

in head. Maxillary 2-
1

1 -. Distinguished by its small scales, the number
of scales in a longitudinal series being about 155, 82 before dorsal, where
they are small and embedded, 25 above lateral line. Teeth fewer and
smaller than in var. shasta, those on the vomer in a single zigzag series.

Axillary scale of ventral small. Upper parts plain greenish; spots few,

and confined chiefly to posterior part of body; spots small and sparse

on dorsal, adipose fin, and caudal ; a red lateral band usually distinct

;

cheeks and opercles with red ; no red between branches of lower jaw.
Described from a specimen 14 inches in length, collected by Livingston

Stone in McCloud River at Baird, California. This form is well known
to Indians and to fishermen on the Upper Sacramento. According to

Mr. Stone, the Indian fishermen say that it is abundant in the McCloud
River, about 8 miles above Baird. They are larger in size than the

ordinary irideus, one having been taken weighing 12 pounds. A second

specimen is deeper in color, the red lateral band very distinct (female

taken in May). The scales rather larger (140) and irregularly placed.

(Named for its discoverer, Livingston Stone, Superintendent of the

United States Fish Hatchery at Baird, in recognition of his valuable ser-

vices in the propagation of salmon and trout.)

Salmo gairdneri slonei, Jordan, Thirteenth Biennial Rept. Cal. Fish Comm., 1894, 142, with

plate, McCloud River at Baird, California. (Type, No. 900, L. S. Jr. Univ. Mus.

Coll. Stone.)

Represented in the mountain streams of the Sierra Nevada, on the west
slope of Mount Whitney, by

781e. SALMO IRIDEUS AGUA-BONITA (Jordan).

(Golden Trout* of Mount Whitney.)

Head 3| ; depth 4£. D. 12; A. 10 ; scales in 160 to 180 rows, 123 pores.

Body formed as usual. Head rather long, bluntish at tip ; mouth moder-
ate, the maxillary extending a little beyond the eye, 1§ in head; hyoid

teeth not evident; opercle moderate; postorbital bone very small, its

greatest length 4£ in head; its posterior margin moderately convex ; eye

4f in head ; snout 4£
;

gill rakers not very short, 10 -f- 11. Scales extremely

small, round, not imbricated, smaller than in other forms of Salmo.

Fins moderate ; the anal high; the caudal moderately emarginate; pec-

toral 1} in head; ventral 2; caudal 1}. Olive above; sides and belly

light golden, always showing the dark cross shades of immature trout;

middle of ' sides along lateral line with a deep scarlet lateral stripe,

broadest under the dorsal, where it is about as wide as eye, thence nar-

rowing to either end and not reaching either head or caudal; middle

line of belly with a broad Hcarlet band, extending from chin to anal I'm,

equally bright all the way ; a fainter shade along lower side from anal fin

to tip of caudal; no crimson dash at throat between branches of lower
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jaw: the whole region uniform bright orange; opercle largely orange;

dark spots chiefly posterior, large and well marked, some as large as pupil

on tail and posterior part of body ; smaller and well marked on dorsal ; a

few small ones scattered along forward to the head in two specimens

;

none on body before adipose fin in the other; upper anterior angle of

dorsal abruptly yellowish white ; this color edged by a dark oblique

streak made by coalescent spots ; the rest of the fin light olive with 4 or

5 rows of small black spots
;
pectorals light orange ; ventrals deep orange,

with a faint blackish tip ; the anterior edge of the fin conspicuously and

abruptly whitish, as in Salvelinus fontinalis', anal dusky orange, the tips

of the last rays blackish, the outer anterior corner abruptly white, the

white stripe wider than the pupil and separated from the color of the fin

by a dusky shade ; caudal olive, tinged with orange on its lower edge,

and profusely spotted with black; inside of mouth pink, of gill cavity

light orange. The small size of the scales is shown in their lack of imbri-

cation rather than by their increased number. Mountain streams on the

west side of Mount Whitney, tributary to Kern River, locally abun-

dant in Volcano Creek, and South Fork of Kern River ; also largely intro-

duced into streams about Owen Lake, on the east slope of the mountains,

streams formerly destitute of trout. (Gilbert.) This form is apparently

derived from the Kern river trout, var. gilberti, but is so much modified

that unless intermediate specimens now exist, it may be ranked as a dis-

tinct species. (
" Agua-bonita,'11 beautiful water, name of a cascade on

Volcano Creek, near wThich this trout abounds.)

Salmo myl-iss agua-bonita, Jordan, Proc. U. S. Nat. Mus., 1892, 481, Volcano or "Whitney

Creek,* California. (Types, No. 514, L. S. Jr. Uiiiv. Mus. and 4423T, U. S. Nat. Hus.

Coll. Mr. Harvey of Lone Pine, Cal.)

236. CRISTIVOMER, Gill & Jordan.

(Great Lake Trout.)

Cmtivomer, Gill & Jordan, in Jordan, Manual Vertebrates E. U. S., Ed. 2, 356, 1878, (tiamay-

cush).

This genus contains one or two species—large, coarse charrs, distin-

guished from Salvelinus by the presence of a raised crest behind the head

of the vomer and free from its shaft; this crest is armed with teeth. The

hyoid teeth constitute a strong, cardiform band. The typical species is

a large charr or trout, spotted with gray instead of red, and found in the

larger lakes of Eastern North America, (crista, crest ; vomer, vomer.)

782. CRISTIYOMER NAMATCUSH (Walbaum).

(Gr^at Lake Trout ; Mackinaw Trout ; Longe (Vermont) ; Toque (Maine)
; Namaycush ;

Masamacush.)

Head 4£ ; depth 4 ; eye large, 4£. B. 11 or 12 ; D. 11 ; A. 11 ; lateral line

185 to 205. Body elongate, covered with thin skin, there being no special

development of fatty tissue. Head very long, its upper surface flattened.

Mouth very large, the maxillary extending much beyond the eye, the head

* It has since been ascertained that the original type came from Cottonwood Creek on the east

slope of Mouut Whitney, the variety having been introduced there from Volcauo or Whitney
Creek.
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aDd jaws proportionately lengthened and pointed. Maxillary nearly half

the length of the head; interorbital space nearly one-fourth; teeth very

strong. Caudal fin well forked ; adipose fin small. General coloration

dark gray, sometimes pale, sometimes almost black; everywhere with

rounded paler spots, which are often reddish tinged ; head usually vermic-

ulate above ; dorsal and caudal reticulate with darker. Length 36 inches.

Reaches weight of 60 to 100 pounds, averaging about 17. Great Lake
region and lakes of northern New York, New Hampshire, and Maine, the

head waters of the Columbia and Fraser rivers, streams of Vancouver Island,

and north to the Arctic Circle, said not to enter tidal waters ; very abund-

ant in the larger bodies of water ; varying in form and color in the different

lakes ; specimens from Lac des Neiges, Canada, said to be almost black

(Garman), others variously paler and gray. Some in smaller lakes short

and deep in body. (An Indian name.)

Namaycush Salmon, Pennant, Arctic Zoology, Introd., 191, 1792, Hudson Bay.

Salmo namaycush, Walbaum, Artedi Piscium, 68, 1792, Hudson Bay; based on the Namaycush
Salmon of Pennant; Ginther, Cat., vi, 123, 1866, and of authors generally.

Babno pallidas, Rafinesque, Arner. Monthly Mag., December, 1817, 120, Lake Champlain
Salmo ameBtyetmua, Mitchill, Journ. Ac. Nat. Sci. Phila., 1818, 410, Sault Ste. Marie.

Salmo hoodii, Richardson, App. Ross's Voyage, lviii, 1835, in part; specimen from Boothia
Felix; Richardson, Fauna Bor.-Amer., in, 174, 1836, Mingan River.

Salmo co7ifinis, De Kay, N. Y. Fauna: Fishes, 238, 1842, Louis Lake, Hamilton County, New
York; Silver Lake, Pennsylvania.

Babno symmetricus, Prescott, Am. Journ. Sci. Arts, 1851, Vol. xi, 340, Lake Winnipiseogee,
New Hampshire.

Salmo lo)na, Hamlin, The Togue, in Holmes, 2d Annual Report Maine Fish Comm., 1862, 109,

Lakes of Maine.
Salmo adirondacus, Norris, American Angler's Book, 255, 1865, Adirondack Lakes.
Salmo siscowet, Gunther, Cat., vi, 123, 1866; not of Aoassiz.

Salvelinus namaycush, Jordan & Gilbert, Synopsis, 317, 1883.

Represented in Lake Superior by

782a. CRISTIVOMER NAMAYCUSH SISCOWET (Agassiz).

(Siscowet.)

Scales rather small, about 175 in the lateral line. Body short and deep,

covered with thick skin, there being an excessive tendency to the devel-

opment of fatty tissue. Head very short and deep, its upper surface

broad and short, covered by a skin so thick as to completely hide the

bones; no distinct median carina. Mouth very large, its gape narrower

than in C. namaycush. Teeth weaker than in C. namaycush ; supplemental

bone also shorter and broader. Maxillary a little more than half the

length of the head. Caudal fin well forked. Coloration as in C. namny-

cusli, l>ut usually paler; fin rays the same. Lake Superior ; abundant,

but not yet found elsewhere. Very close to the preceding, but differing

in the shortness and breadth of the bones of the head and in the extreme

fotneBS of the flesh. It is probably a local variety rather than a distinct

species. (An Indian name, probably from the Bame root as Cisco.)

Bakno sbeoiMt, Aoassiz, Lake Superior, 833, I860, Lake Superior.

Salmo $iakawUx, Aoassiz, in Herbert, Frank Forester's Fish and Fishing, 118, with plate, 1850,

Lake Superior
Slim*, iirsiniis, BAHNSTOK, Kept. Fisheries Canada, Irakc Superior; reference uncertain.

fthwMmii nomayauh riscovHt, Jobdaji A (.Ulueiit, Synopsis, 318, 1883.
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237. SALVELINUS (Xilsson) Richardson.

(Charrs.)

Salvelim, Nilsson, Prodr. Ichth. Scand., 7, 1832, (alpinm); (group name).

Salvelinus, Richardson-, Fauna Bor.-Amer., in, 169, 1S36, (alpinus); after Nilsson.

Baione, De Kay, N. Y. Fauna: Fishes, 244, 1842, (fontinalis).

Umbla, Rapp, Fiscbe Bodensee, 32, 1854, (umbla = alpinus).

Body moderately elongate. Mouth large or small. Teeth of jaws,

palatines, and tongue essentially as in Salmo, the hyoid patch present or

not. Vomer boat-shaped, the shaft much depressed, without raised crest,

with teeth on the head of the bone and none on shaft. Scales very small,

200 to 250 in a lengthwise series. Fins moderate, the caudal forked in the

young, truncate in some species in the adult. Sexual peculiarities not

strongly marked, the males with the premaxillaries enlarged and a fleshy

projection at the tip of the lower jaw. Coloration dark, with round,

crimson spots, the lower fins sometimes with marginal bands of black,

reddish, and pale. Species numerous in the clear streams and lakes of

the northern parts of both continents, sometimes descending to the sea,

where they lose their variegated colors and become nearly plain and sil-

very. The members of this genus are by far the most active and hand-

some of the trout, and live in the coldest, clearest, and most secluded

waters. "No higher praise can be given to a Salmonoid than to say, it

is a charr." (Salvelinus, an old name of thecharr; from the same root

as Siilbling or Saibling.)

a. Back unspotted, strongly marbled with dark olive or black; dorsal and caudal fins mottled;

body rather stout, the head heavy; gill rakers small, 6 -4- 11, not curled.

fontixalis, 783.

aa. Back not marbled with darker.

b. Back with red spots, like those on the sides, but smaller and usually paler; mouth large,

the maxillary reaching beyond eye; gill rakers 8 r 12. malma, 784.

bb. Back unspotted, the red spots confined to the sides; maxillary usually not reaching

beyond eye.

c. Gill rakers numerous, 6 + 12 to 16; head rather large, 4 to 4% in length; body

rather stout; belly orange in breeding season. alpinus, 785.

cc. Gill rakers fewer, 6 — 11, small; head small, 4% to 5 in length; body slender.

oquassa, 786.

783. SALYELINUS FONTINALIS (Mitchill).

(Brook Trout; Speckled Trout.)

Head 4£; depth 4|. D. 10; A. 9; scales 37-230-30; gill rakers about

6-f-ll. Body oblong, moderately compressed, not much elevated. Head
large, but not very long, the snout bluntish, the interorbital space rather

broad. Mouth large, the maxillary reaching more or less beyond the eye.

Eye large, usually somewhat above the line of the axis of the body.

Caudal fin slightly lunate in the adult, forked in the young; adipose fin

small; pectoral and ventral fins not especially elongate. Red spots on

the sides rather smaller than the pupil; back mostly without spots, more

or less barred or mottled with dark olive or black; dorsal and caudal fins

mottled or barred with darker; lower fins dusky, with a pale, usually

orange, band anteriorly, followed by a darker one; belly in the males

often more or less red ; sea-run individuals (the Canadian "Salmon Trout")
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are often nearly plain bright silvery. Many local varieties distinguished

by shades of color, also occur. Length 18 inches or less. The best known
of our chairs, abounding in all clear, cold streams from Maine to the

Saskatchewan and northward to Labrador, southward in the Alleghanies

to the head waters of the Savannah, Chattahoochee, Catawba, and French

Broad; largely introduced into western streams but not native west of

the Mississippi, (fontinalis, living in springs.)

Salmo fontinalis, Mitchill, Trans. Lit. and Phil.Soc. N. Y., i, 1815, 435, near New York City;

Sahno alleyhaniensis, Rafinesque, Ich. Oh., 44, 1820, Brooks falling into the Alleghany and
Monongahela rivers.

Sahno nigrescens, Rafinesque, Ich. Oh., 45, 1820, near the Laurel Hills, Pennsylvania;
Gunther, Cat., vi, 152, 1866, and of nearly all early authors.

Salmo canadensis, Hamilton Smith, in Griffith's Cuvier, x, 474, 1834, Canada ; dots blood red,

each "in a white circular spot."

Salmo hoodii, Richardson, Ross Voyage, App. lviii, 1835, and Fauna Bor.-Amer., in. 173, 1836,

Fort Enterprise, Pine Island Lake, etc.; based in part on namaycmh.

Sahno iiumaculatus, * H. R. Storer, Bost. Journ. Nat. Hist., vi, 1850, 361, Lower St. Lawrence
;

(Canadian "Salmon Trout"), name preoccupied ; Gunthel;, Cat., vi, 125, 1866.

Salmo hudsonicus, Suckley, Ann. Lye. Nat. Hist. N. Y., 1861, 310, Hudson Bay and tribu-

taries; Labrador ; Newfoundland ;
(Coll. Drexler, Gill, and Coues); Gunther, Cat.,

vi, 153, 1866.

Salvelinus fontinalis, Jordan, Proc. U. S. Nat. Mus., 1878, 81, in part.

Represented in certain ponds in New Hampshire by

783a. SALVELINUS FONTINALIS AGASSIZIIf (Garman).

(Dublin Pond Trout.)

Coloration pale grayish, almost without red spots, thus resembling the

lake trout. Otherwise similar to fontinalis. (Named for Louis Agassiz.)

Salmo agassizii, Garman, Nineteenth Report Mass. Fish Comm., 1885, 20, Dublin Pond (Lake
Monadnock), Keene, New Hampshire ; Center Pond, New Hampshire.

784. SALVELINUS MALMA (Walbaum).

(Dolly Varden Trout ; Oregon Charr ; Bull Trout ; Red-spotted Trout ; Malma ; Golet.)

Head3f; depth 4; eye 4|. D. 11; A. 9; scales 39-240-36
;
pyloric ctuca

large, 45 to 50 ;
gill rakers about 8 + 12. Body stout, the back somewhat

* Sea-run forms of this and other charrs and trout are larger in size, silver-gray in color and
without spots, or nearly BO. A silvery-gray form abundant in Canadian estuaries, ami locally
known as Salmon Trout, has been called var. immaculatua, but this name is preoccupied by Salmo
knmaculatus, Walbaum, which is one of the Gltaracinidse.

fThia form is thus described by Mr. Garman :

Balmo agaumi: B. 11 to 13; D. 12 to 13; A. 10 to 12; V. 8 to 9; P. 14 to 15; pores 100 to 110;
scales 38 to 42-217 to 237-38 to 42; second dorsal to lateral line, 28.

A variety of the brook trout; apparently restricted to the small lakes in the neighborhood of

Dublin, New Hampshire. Compared with those of 8. fontinalis, the young are rather more slender,

the caudal notch slightly deeper, and the sides more silvery. The young are much darker
Colored than the adults; oil both the red spots of the Banks are large and numerous. On the
adult thr brown color ha- become so much bleached that the specimen is nearly uniform silvery;

very taint indications of the red spots remain. The differences between the young of B. fotlHnaiit

and those of this variety aro even more marked than those between adults; side by side, the
clouded parr marks or bands at once distinguish the \ oung of ,S. agassmi. Apparently it is later

in attaining sexual development, and baa the appearance of a deep-water species. Length 7%
inches.

Snout ion eci than eye; maxillary extending behind orbit; in young thediametet ofthe eye equals
the length of the snout, and the Length of the head is one-iOUrl b of the total, w ithout caudal;
the length of the bend of a 12 1^-inch specimen (tie. is) equals the depth of the body, and is con-
tained 1

1
, times in the length of the bodj and bead. Dublin I'ond; Lake Monadnock, Keene,

Now Hampshire; Center l'oud.
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elevated, deeper, and less compressed than in S. fontinalis. Head large,

snout broad, flattened above. Mouth large, the maxillary reaching past

the eye. Fins short ; the caudal fin slightly forked or almost truncate

;

adipose fin usually large ; in large specimens its length is twice that of the

eye. General color olivaceous ; the sides with round red spots nearly the

size of the eye, the back commonly with smaller pale ones, a feature of

coloration which distinguishes this species at once from the others ; lower

fins colored as in S. fontinalis, dusky, with a pale stripe in front, followed

by a dark one; sea-run specimens silvery, with the spots faint or obso-

lete; fins and back without dark reticulations. Gill covers without con-

centric strhe. Length 5 to 20 inches. Streams east and west of the Cascade

Range from the Upper Sacramento to Montana, Alaska, and Kamchatka,

generally abundant northward, descending to the sea, where it reaches a

weight of about 12 pounds. One of the most beautiful and active of all

the Salmonidce. In small mountain brooks, dwarf forms occur (as var.

lordii, etc.), but it is not necessary to distinguish these by separate names.

(Malma, a vernacular name in Kamchatka.)

Goltra, Krascheninnikow, Descr. Kamch., 183, 1768, Kamchatka.

Malma, Pennant, Arctic Zool., Introd., 126, 1792, Bering Sea; after Steller, etc.

Saimo malma, Walbaum, Artedi Piscium, 66, 1792, Kamchatka; based on Malma, of Pennant.

Salmo curilus, Pallas, Zoogr. Rosso-Asiat, in, 251, 1811, Curile Islands.

Salmo callaris, Pallas, Zoogr. Rosso-Asiat., in, 353, 1811, Bering Sea; Gunther, Cat., VI, 143,

1866.

Salmopenshinensis, Pallas, Zoogr. Rosso-Asiat., in, 381, 1811, Gulf of Penshine ; Worofskaja

River.

Salmo hevigalus, Pallas, Zoogr. Rosso. -Asia t., in, 385, 1811, Curile Islands.

Salmo nummifer, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 365, 1848, Kamchatka; on a

drawing by Mertens.

Salmo erythrorhynchos, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 367, 1848, Kamchatka.

Salmo spectabilis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 218, Fort Dalles, Oregon; name

preoccupied.

Salmo
t
parlcei, Suckley, Ann. Lye. Nat. Hist. N. T., 1861, 309, Kootenay River. (Coll. Gibbs.)

Salmo bairdii, Suckley, Ann. Lye. Nat. Hist. N. Y., 1861, 309, tributary of Flathead River,

Montana. (Type, No. 2010. Coll. Kennerly.)

Salmo campbelli, Suckley, Ann. Lye. Nat. Hist. N. Y., 1861, 313, Fort Dalles, Oregon; substi-

tute for spectabilis; preoccupied. (Coll. Kennerly.)

Salmo lordii, Gunther, Cat., vi, 148, 1866, Skagit River ; dwarf specimens.

Salmo tndes, Cope, Proc. Amer. Phil. Soc. Phila., 1873, 24, Captains Harbor, Unalaska. (Coll.

Prof. Geo. Davidson.)

Salmo bairdii, Gunther, Cat., vi, 121, 1866.

Salmo parkii and campbelli, Gunther, Cat., VI, 121, 149, 1866.

Salvelinns spectabilis, Jordan, Proc. U. S. Nat. Mus., i, 1878, 79.

Salvelinus bairdii, Jordan, Proc. U. S. Nat. Mus., i, 1878, 82.

Salvelinus malma, Jordan & Gilbert, Synopsis, 319, 1883; Evermann, Bull. U. S. Fish Comm., xi,

1891, 50, pi. xxv, fig. 1.

785. SALVELINUS ALPINUS (Linnaeus).

(European Charr ; Salbling ; Saibling ; Ombre Chevalier ; Greenland Charr.)

Head 4i; depth 5. D. 13; A. 12; scales 195 to 200. Vertebrae 59 to 62.

Cceca 36 to 48. Body elongate, compressed ; head moderate; maxillary-

extending little beyond orbit; hyoid teeth usually present, in a feeble

band j teeth moderate. Grayish or greenish above, the lower parts red,
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especially in the male ; lower fins anteriorly margined with white.

Sides of body with round red spots ; back not marbled. Gill rakers 6+ 11

to 18, usually longer than in fontinalis, and in the adult more or less

curled. Cold lakes and mountain streams of central and northern Europe
and northeastern America, abundant in suitable waters and running into

many varieties. Some of the nominal species in Siberia may belong to

this type, but too little is known of them to permit their reference,

either to Salvelinus alpinus or to Salvelinus malma. (Eu.) (alpinvs, alpine.)

Salmo alpuuts, Linnaeus, Syst. Nat., Ed. x, 1758, 309, Lapland, West Gothland, etc.

>almo salvelinus, LlNN.ffiUS, Syst. Nat., Ed. x, 1758, 309, Lintz in Austria.

Salmo salmarinus, LinnjEUS, Syst. Nat., Ed. x, 1758, 310, " Tridenti in fluviis frigidus

saxosis."

Salmo umbla, LINN.EUS, Syst. Nat., Ed. x, 1758, 310, Lakes of Switzerland and Italy.

Salmo ventricomis, Nilsson, Prodromus, 7, 1832, Western Norway.
Salmo rutilus, Nilssox, Prodromus, 10, 1832, Hadeland, Norway.
Salmo ascanii, Cuvier & Valenciennes, Hist. Nat. Poiss., xxi, 256, 1848, Norway.
Salmo distichus, Heckel, Reisebericht, 93, 1851, Austria.

Salmo monestichus, Heckel, Reisebericht, 93, 1851, Austria.

Salmo rivalis, Gaimard, Voyage Island, Greenland, pi. 15, 1851, Iceland.

Salmo alpimis nivalis, Faber, Fische Islands, 169, Iceland.

Salmo willughbii, Gunther, Proc. Zool. Soc, 1862, 46, Lake Windermere.
Salmo gray i, Gunther, Proc. Zool. Soc, 1862, 51, Lough Melvin, Ireland.

Salmo colii, Gunther, Proc. Zool. Soc, 1863, 12, Lough Esk.

Salmo perisii, Gunther, Ann. Mag. Nat. Hist., xv, 1865, 75, North Wales.
Salmo killinensis, Gunther, Proc. Zool., 1865, 699, Loch Killin, Inverness.

Salmo carbonarius, Strom, Egers Beskrivelse, 122, Western Norway.

Represented in American waters by several forms, scarcely differen-

tiated from each other or from the parent type. We provisionally recog-

nize the following, but do not know any positive character by which to

separate any of them from Salvelinus alpinus.

Represented in the inlets of Boothia by the long-finned

785a. SALVELINUS ALPINUS ALIPES (Richardson).

(LONG-FINNED ClIARR.)

D. 11; A. 10; scales 210; B. 11; cceca 41. Body elongate; head of mod-
erate size; snout elongate, pointed, with the lower jaw projecting beyond
the upper in adult examples. Teeth small. Maxillary elongate, narrow,

extending beyond the eye. Preopercle very short, with a very short lower

limb ; opercle and preopercle very conspicuously and deeply striated, the

striae radiating from the base of each. Fins much developed, the dorsal

much higher than long; pectoral very long, reaching more than halfway
to ventrals, which are also very long; adipose fin very small ; caudal well

forked. Lakes of Greenland and Boothia Felix. (Giinther.) (aZa, wing;
pes, foot).

Salmo alipes, RICHARDSON, Nat. Hist. App. Ross's Voy., lvii, 1835, and Fauna Bor.-Amcr., in,

169, 1836, lakes in Regent's Inlet, Boothia Felix ; GCntiif.r, Cat., vi, 149, 1866.

Salmo nilidtu, Richardson, App. Ross's Voy., mi, is:;*), Lake at Regent's Inlet, Boothia
Felix; nud Fauna Bor.-Amer., in, 171, 1836; GOnthkb, Cat, vi, lf>0, 18f»6. In Hindus, the

ii<>i-;ii and pectoral aro represented aa a little ahorter than in alipes, but no othei evident

difference.

Salvolimu nitidus, Jordan & Gilbert, Synopsis, 321, 1883.

Balvelinut Uagnalit, Jordak & Qilbebt, 321, 1888.
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Associated with S. alipes and probably not distinct from it, and like it

not entering the sea is

785b. SA1YELINUS ALPIXIS STAGNALIS (Fabriciue).

(Greenland Charr.)

Gill rakers as in alpinus, slender and straightish, 9+ 15 in number, the

longest 2i in eye. Body moderately elongate; pectorals shortish, If in

head, not reaching quite halfway to ventral ; dorsal about as high as

long, the longest ray If in head (8i in total length with caudal, accord-

ing to Fabricus). Dark green, with lighter irregular green streaks, sil-

very below; sides everywhere with pale pink spots, the largest less than

eye; upper fins greenish; lower pink. Sea-run specimens nearly plain

silvery. Waters of Greenland, Boothia, and neighboring regions, abun-

dant ; the specimen examined by us (described in full by Dresel) from

Godhavn, Disco Island, (stagnum, a pond or tarn.)

Stdmo sl<«jiK(lis, Fabricius, Fauna Grcenlandica, 175, 1780, Alpine ponds of Greenland; not

migratory.

Sahno rivalis, Fabricivs, 1. c, 176, 1780, Alpine brooks of Greenland; not entering the sea.

Scdmo hearnei, Richardson, Franklin's First Voyage, 70G, 1823, and in Fauna Bor.-Amer., in,

167,1830, Bloody Fall, Coppermine River, iat. 67°; description imperfect; Ginther,

Cat., yi, 148,1866.

Sahno rossii, * Richardson, App. Ross's Voyage, lvi, 1835; and in Fauna Bor.-Amer., in, 163,

1836, Regent's Inlet, Boothia Felix.

Salvdinus rossi, Jordan & Gilbert. Synopsis, 321, 1883.

Salvelihus stagnalis, Dresel, Proc. U. S. Nat. Mus., 1884, 25;"); good description.

Sahno hoodii, Richardson, Fauna Bor.-Amer., in, 173, 1836; Gunther, Cat., vi, 151, 1866.

Represented in the far north by

785c. SALVELINUS ALPIXIS ARCTFRUS (Gunther).

Head 4^; depth 5; D. 11; A. 10: B. 11; cceca 31-44. Dull greenish,

silvery or reddish below; lower fins yellowish ; no red spots (on speci-

mens seen). Body rather elongate; head small, the snout very obtuse;

mouth moderate, the maxillary in the male reaching about to posterior

margin of orbit ; teeth small ; a band of hyoid teeth
;
preopercle with a

distinct lower limb; pectoral little shorter than head, reaching more than

halfway to ventral. Caudal moderately forked; scales minute. Length

12 inches. Victoria Lake and Floeberg Beach, Arctic America, lat. 82° 34',

the northernmost Salmonoid known. (Gunther.) (Aixturus, upaToq, bear;

ovpd, tail, name of one of the northern stars.)

Salmo arcturus, Ginther, Proc. Zobl. Soc. Loud., 1877, 294, pi. xxxu, Victoria Lake, Floeberg

Beach. (Coll. Capt. Fielden.)

Salcelinns arclurus, Jordan & Gilbert, Synopsis, 319, 1883.

* The following is the substance of Richardson's account of £. rossi:

Head 5. B. 12-13; D. 13; A. 11; P. 14; V. 10. Dorsal fin low
;
pectoral short, adipose fin

very small. Bather slender ; snout very obtuse ; lower jaw remarkably long, with a knob at tip

(male). Thirty teeth on tongue. Conspicuous pores on the face bones posteriorly. Scales very

small, embedded. Olive-brown above, the dorsal and caudal similarly colored ; belly red ; scat-

tered red Bpotsnear the lateral line. (Named for Captain James Clark Ross, an Arctic explorer

by whose party the 6pecieswas obtained.)
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Kepresented in lakes of Western Maine and New Hampshire by

785d. SALYEL1XUS ALPIXUS AUREOLES (Bean).

(Scnapee Trout.)

Head 4£ ; depth 4£. D. 9 ; A. 8 ; scales 35-210-40. Maxillary reaching

middle of eye, 2f in head ; eye a little longer than snout, 4f in head
;
gill

rakers usually* about 6 + 12, quite short, not \ diameter of eye, and
angularly bent; (in alpinus, longer, straighter, 7-J-14, and § eye); pec-

toral shortish, It in head, longer in males; dorsal rather low. Brownish,

sides silver gray, with small orange spots on sides above and below lat-

eral line; caudal grayish ; belly orange; anal orange, edged before with

white ; ventrals orange, with a white band on outer rays ; no mottlings

anywhere. Length 12 to 18 inches. Sunapee Lake, New Hampshire,

Dan Hole Pond, Carroll County, New Hampshire ; tributary to Saco

River, and Flood's Pond, Ellsworth, Maine, tributary to Union River.

Evidently almost or quite identical with the European Charr, and con-

sidered by Garman as probably introduced into these ponds from Germany.

In referring to the trout from Sunapee Lake, Mr. Quackenbos writes : The external character-

istics of the Sunapee fish, however, distinguish it conspicuously from the three other»charrs of

New England. Its graceful build, small and delicately-shaped head, small mouth, excessively

developed fins, more or less markedly emargiuate caudal, spots without the blue areola, and

unmottled back, at once separate it from the brook trout and link it as closely as its structural

peculiarities with Austrian, British, and Swiss congeners. The nuptial coloration is gorgeous

beyond example among our indigenous Sahuonidse. Throughout the spring and summer the

back is dark sea-green, blending on the sides into a flashing silver, which in turu deepens below

into a rich cream. But as the October pairing time approaches, the fish is metamorphosed into

a creature of indescribable brilliancy. The deep purplish blue of the back and shoulders now
seems to dissolve into a dreamy sheen of amethyst, through which the inconspicuous pale lemon

spots of midsummer flame out in points of yellow or vermilion fire, while below the lateral line

all is dazzling orange. The fins catch the hue of the adjaceut parts, and pectoral, ventral, anal,

and lower lobe of caudal, are ribboned with a broad white margin. As in the case of the Win-
dermere charr, these white margins of the fins are very conspicuous in specimens seen swimming
in the water. There are great differences in intensity of general coloration, and the females are

not usually as gaudily tinted as the males. The intermediate types and different depths of hue

observable in an autumn school recall the public promenade in a West Indian city, where all

shades of transition are found from pure white to tawny black. Those who have seen the Hush-

ing hordes on the spawning beds, in all their glory of color and majesty of action, pronounce it

I spectacle uever to be forgotten.

The Sunapee charr is undoubtedly a representative of the European form ; but reasons have

been given why it is believed to he a native of thia continent. It differs no more extensively from

the serial European varieties than they do among themselves. Von dem Borne, Professors

Benecke, Dalmar, andWittmack, of Berlin, all speak of important differences in form, size, and

color, according to age, sex, season, and habitat. All authorities allude to the solid sea-green or

dark-blue of the back, the yellowish sides, and the red or orange belly. Benecke and Palmar

refer picturesque!] to the half-moon tail. As to spots, there is endlea variety. Some forms have

' The vaiuedf ^iii rakers as a distinctive character is questioned by Garman, Bean, and Quack-
enbofl. It is not unlikely thai these structures vary with age, food, and condition, and are sub-
ject to deterioration in large trout. Garman says that in foreign specimens examined by him
the dentition differs, corresponding more or less nearly with that of the New Hampshire Bsh
— that differences of age Implj radical differences in teeth, tins, stomach, and especially gill

taken which latter Garman believes to be "most important In function early in Ufa
and to deteriorate with change to coarser food." The deterioration consists In a distortion not
alike in any (»„ individuals . "the rakers curve and t\\ ist in every direction Like a lot of writh*
log worms suddenly become rigid." 'In old specimens, they lose their points and grov club-
ihaped. -Quackenbos."
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none; some, large spots; others, small— yellow, orange, and red—and singularly, in certain

specimens, each spot is surrounded by a white ring or halo. The fins take their color from the

back and sides, and have the broad white band. The foreign sa'ibling is gregarious like the

Sunapee form ; lives similarly on crustaceans, worms, and fish-food, and seeks the deepest and

coldest waters.

The greater the altitude the more intense the coloration and the smaller the fish. In Lake

Zug the sa'ibling run 8 or 9 to the pound; in Lake Geneva, they are said to attain a weight

of over 20 pounds. The flesh is white or red, which, however, makes no difference in the flavor.

The foreign sa'ibling is taken in nets, or with hook and line; it is eaten fresh or smoked.

In Forest and Stream, Jan. 22, 1891, Dr. Jordan gave his reasons for thinking with Bean, Quack-

enbos, and others that the Sunapee trout is a native variety of Salvelinus alpinus, as follows:

" For some time past ichthyologists and anglers alike have been deeply interested in the question

of the name and origin of the splendid trout of Sunapee Lake. Is it a distinct and peculiar spe-

cies which has always been with us, or is it simply the European charr or saibling which has been

lately brought over from Europe ? Two of our highest ichthyological authorities have expressed

themselves with some positiveness in regard to this matter. Dr. Taiieton H. Bean, of the United

States Fish Commission, has described the fish in question as a distinct species, under the name

of Salvelinus aureolus, while Mr. Samuel Garman, of the Museum of Comparative Zoology, has

declared it to be fully identical with the European Salvelinus alpinus, the charr, saibling, saibling

or ombre chevalier of the rivers and lakes of northern Europe. On the supposition of the identity

of the Sunapee trout with the European form, its occurrence in the lakes of Maine has been

attributed to a recent plant of saibling eggs brought from Germany by the United States Fish

Commission. The possibility that this trout is a hybrid betweeu the saibling and the European

trout or brown trout (Salmo fario), has been also suggested.

The study of the species of charr is a very difficult one. The specific differences are slight

and the individual variations surprisingly great. The presence of a large amount of material is

necessary in order to reach any conclusion. Those conclusions which now seem to me probable

I wish to present in the most modest manner possible, for they are liable to be wholly overturned

when the waters between Maine and Greenland are more fully explored.

For the purposes of the present study, Dr. Bean has very kindly lent me a considerable

amount of material, from the National Museum, by consent of Dr. Goode. This consists of the

following specimens:

Salvelinus alpinus—10249, from Europe; 17456 (two specimens), Bergen; 39924, Sterling Lake,

New Jersey (introduced).

Salvelinus aureolus—From Sunapee Lake, 37408, 37409, 37410, 39334, 39335, 39900.

Salvelinus—A hybrid of Salvelinus alpinus, male with Salmo fario, female, 2 years old, received

from Norway, 17451.

Salvelinus {rtitidns)—34384, Disco, Greenland.

Salvelinus (arctums)— 36097, mouth of St. Lawrence River; 37670, lake near Quebec.

Besides these specimens I have received several specimens of Salvelinus aureolus from Sunapee

Lake and Dan Hole Pond, through the kindness of Mr. A. N. Cheney and others. From Dr.

Bean I have also specimens of S. oqnassa from Rangeley Lake, and of S. fantmaliaagassizii, from

Monadnock Lake. There is, however, no present question of the distinctness of the Sunapee

trout from either fo)tiinalis or oqnassa, though its relations to the latter are very close.

From the material in hand the following conclusious seem justifiable, and I am pleased to

find that these results agree in the main with the observations both of Dr. Bean and of Mr.
Garman.

1. In comparing the specimens of aureolus with those of alpinus I find a very close agreement

in all external respects, some of the specimens in baud coinciding, as Mr. Garman has noticed,

in almost every detail with one of Dr. F. A. Smitt's colored figures of alpinus from Sweden. I

find, however, the following distinctions constant in these specimens, these differences being

substantially those already pointed out by Dr. Bean.

In aureolus the gill rakers, 6 + 11 or 6 + 12 in number, are quite short, less than % diameter

of eye, and angularly beut outward, the oldest specimens having them shortest in proportion and

most curved.

In alphius the gill rakers are 7+15 or 7 -4- 14 in number, longer and straighter than in aureo-

lus, § length of eye in specimens of the same length as those of aureolus measured. In form of

gill rakers and in all other respects the specimen from Sterling Lake introduced (from Germany)

agrees fully with the Norwegian saibliugs.
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In aureolns the pectorals are shorter (1% in head) and the dorsal lower than in alpinus. In
the latter the pectoral is 1% to 1% in head.

Other apparent differences which may depend wholly or in part on the condition of the speci-

mens are these: The hyoid (hypobranchial) teeth in aureohis are smaller and in a broader series

than in alpinvs, the stomach a little thicker and the pyloric coeca smaller. I doubt the constancy

of these characters. The specimens of aureolus are also a little more robust in form, a character

of trifling value among trout.

Dr. Day has recently maintained, and he has shown good cause for his opinion, that the six or

eight nominal species of charr ascribed to the waters of Great Britain are all forms of one

—

Salvclinus

alpintis. Eecent continental writers seem to share this view, long ago advanced by Agassiz, who
placed all the charrs of Europe, including Iceland, in a single species, alpinus. Dr. Day has
shown that the species is subject to great variation in the development of the pectorals. None of

the European writers has paid much attention to the gill rakers. Dr. Gunther has counted in

English specimens 9 and 11 gill rakers on the lower limb. If these counts are correct, the

number would vary from 6 + 9 to 9 + 15. But this count maybe questioned, as it is not unlikely

that some of the smaller ones have been omitted in Dr. Gunther's enumeration. "When all these

facts are taken into consideration, the only character left to distinguish the Sunapee charr from

the saibling is the curved form and perhaps lesser number of its gill rakers.

This problem is complicated by the existence of other saibling-like charrs in lakes of Canada
and Greenland. It is evident, too, that some of these are even more like the saibling than the

Sunapee trout is, a fact which Dr. Bean has already pointed out in a letter to me.

The specimen above mentioned from Disco, Greenland, is a fine trout, 15 inches long, wholly

silvery in color, a fact which shows that it was taken in the sea. This specimen has the gill

rakers slender and straightish, 9 + 15 in number, the longest 2% in eye. In this respect it agrees

perfectly with the saibling, but in the form of the body and the shortish fins (the pectoral 1%
in head) it more resembles the Sunapee trout. This Greenland fish represents the species called

Sedvelinm nitidm (Richardson). This has been thought to be simply the female of a long-finned

Greenland trout, called Salvelinns stagnalis (Fabricius). Perhaps nilidus is the female and stagnalis

the male, or perhaps stagnalis is based on river and nitidns on sea-run specimens. Apparently

the two are not distinct species and I do not see how either can bo separated from alpinvs.

Apparently, also, nitidus only differs from aureolus in having the gill rakers of alpinvs. An unpub-
lished engraving of another Greenland trout {nilidus) agrees perfectly in form and color with

aureolus, but the gill rakers are not shown.

In view of all these facts, I have no hesitation in regarding these Greenland charrs as forms

of the saibling. That the saibling should extend its range across to Greenland need not surprise

us. It is found in all the mountain lakes of Europe from Austria to Spitsbergen. It enters the

northern seas and swarms in the ponds of Iceland. In late autumn, in the North Pacific, black-

spotted trout (Salmomykissy&nd the Dolly Varden charr (Salvelinns malma) freely enter the ocean,

and they inhabit alike both sides of Bering Sea. The saibling could as easily reach Greenland

from Iceland as to cross to Iceland from the Scottish coasts.

Two other specimens before us are also of interest in this connection. One of these, a voung
trout, 10% inches in length, with parr marks and without red spots, is from a lake near Quebec
The other, 9% inches long, was taken in the Gulf of St. Lawrence. This specimen is very dark

in color, almost like a blueback. It has no red spots and its scales have the silvery luster which
is acquired on entering the Bea. [These belong to the form since described as Salmo marstom

Garman; previously recorded by Dr. Bean as Balvslmus rossi.]

These two Bpei imena seem to agree with each other in essentials. They have straightish

gill rakers like the saibling, but their number of these appendages (7 -f l'-i and 7 -j- 14) is inter-

mediate between the saibling and the Sunapee trout. The pectoral fins are also Intermediate in

length, ljj in head in one specimen, lg Id the other. The opercular bones seem more straight

than in any other specimens examined, but this appearance ma\ be due to the fact of the partial

drying of the skin over the bones before the fish was put into alcohol. These specimens are

apparently intermediate between the saibling and the Sunapee trout, and again intermediate

between the Greenland nitidus and the Sunapee t
i - 1 1 . The specimen from Quebec In all

ts, waiving nonessentials, with Dr. Gunther's figure of Sair, linns arctunu, the "northern-
most Salmorjojd Known," from the northern limit of British America. Dr. Bean has mu geited

to me thai thi> specimen may be the unrecognised Babeliim rum of Richardson. This view may

k. n. a. :;i
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be correct, but Richardson's description is so vague that we can only be sure that his fish was

sonic one of the alpinus Bet, with red spots and a red belly, perhaps a nitidus or stagualis.

The Suuapee charr is certainly not a hybrid between the saibling and any other species,

European or American. The hybrid alpinusX fario, examined by me, has the scales adherent as in

alpinas, but almost as large (135 series) as in Salmo fario. Its gill rakers, 6 + 11 or 12, are 6tif-

fish and nearly straight; there are a few teeth on the shaft of the vomer (fario has many, the

species of Salvelinus none at all) and the color is very eccentric. The body is dark and is clouded

all over with sharply defined yellowish reticulations, which extend on the head and fins. Its

coloration somewhat resembles that of a pike. It has neither the red spots of alpinus nor the

black spots of fario.

In this connection we may briefly notice the other nominal species of charr described from

British America and Greenland. Salvelinus arcturus seems to be a form or variety of S. alpinus as

already noticed. The same is true of Salvelinus nitidus and of Salvelinus stagnalis. Salvelinus alipes

is the same as stagnalis, and rossi probably identical with nitidus, as is also Salvelinus Iteavnii.

Salvt linus hoodi was based on a mixed lot of Salvelinus foutinalis and S. namaycush. Salvelinus hud-

sonicus, canadensis, and immaculatus are fonti)ialis, the latter name given to sea-run specimens.

But for all we know the alpinus may run out to sea as well and become immaculatus, too. Salve-

linus naresi, from the Arctic regions, seems to be the same as oquassa. If these views be correct,

we have in America five species of charr, each highly variable and running into many local

varieties.

As for the Sunapee charr itself, we may say that it seems to be distinguished from all the

other forms of charr by its gill rakers. It is probably not a distinct species, and it is probably

native to the waters in which it is now found, and not an importation from Europe. Should it

appear, however, that the saibling in that part of Germany from which specimens have been

brought to America have gill rakers like those of the Sunapee trout, this opinion would be

reconsidered. Other lakes of Maine, Quebec, Labrador, and Boothia must be explored before

these questions can be definitely settled.

It is interesting to notice that just as the right of the saibling to be regarded as a native

American has been questioned in this country, so has its citizenship in England been also denied.

Dr. Day tells us that in olden times the people were 'taught that three sons of the church

introduced these fishes into Wales from Rome, and placed two in each of the lakes of Llan-

berries, Llynumber, and Trevennyn.' Perhaps we are justified in supposing that by the same

persons and at the same time two were placed in Sunapee Lake, two in Dan Hole Pond, and two

in the sea at Disco."

Salvelinus aureolus, Bean, Proc. U. S. Nat. Mus., 1887, 628, Sunapee Lake, New Hampshire.
(Type, Nos. 37408 and 39331. Coll. Col. E. B. Hodge and Dr. J. D. Quackenbos.)

Salvelinus alpinus aureolus, Jordan, Forest and Stream, Jan. 22, 1891; Quackenbos, Trans. N. Y.

Ac. Sci., xii, 1893, 139.

Salmo alpinus, Gaeman, American Angler, Feb. 5, 1891.

V86. SALVELINUS OQUASSA (Girard).

(Oqi'assa Trout; Blueback. Trout; Quasky.1

Head 5; depth 5; eye large, 3| in head. D. 10; A. 9; scales 230; gill

rakers about 6 + 11. Body elongate, considerably compressed, less ele-

vated than in the other species of this genus, the dorsal outline regularly

but not strongly curved. Head quite small, smaller than in any other of

our trout, its upper surface flatfish; mouth quite small, the maxillary short

and moderately broad, scarcely extending to the posterior margin of eye.

Jaws about equal. Scales small, those along the lateral line somewhat
enlarged. Pectoral and ventral fins not elongate; caudal fin well forked,

more so than in the other species; preopercle as in S. foutinalis, but the

lower limb more developed; opercles without concentric stria1
. Colora-

tion dark blue, the red spots small and round, much smaller than the pupil,

usually confined to the sides of the body ; sides with traces of dark bars;

lower fins variegated, as in S. fontinalis. Length 12 inches. Smallest and
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handsomest of the chairs, as yet known only from the Rangeley Lakes in

western Maine. Although quite different in appearance, it shows no

important structural differences from S. alpinus, and may prove to be a

variety of that species. (Oquassa or Oquassoc, name of one of the Range-

ley Lakes.)

Salmo oquassa, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 2G2, Oquassa Lake, Maine; Guxtheb,
Cat., vi, 154, 1866.

Salvelinus oquassa, Jordan, Proc. U. S. Nat. Hue., i, 1878, 81; Jordan & Gilbert, Synopsis, 318,

1883.

Represented in Arctic America by the scarcely different

786a. SALYELIXrS OQUASSA NARESI (Giinther).

Head4£; depth 5-6. D. 11; A. 9; B. 11; cceca 42 ; vertebrse 65. Green-

ish above, sides silvery or deep red, with very small red spots, much
smaller than pupil ; lower fins deep red, with the anterior margins yel-

lowish white ; dorsal red posteriorly. Body long and slender ; head

rather small, the snout blunt; the forehead flat; mouth not large, max-

illary reaching posterior margin of orbit in male only; teeth very small;

teeth on the middle line of the hyoid bone; angle of preopercie much
rounded; gill covers with scarcely a trace of the concentric striae for

which S. nitidus is distinguished
;
pectoral not longer than the head with-

out snout; reaching halfway toventrals; ventrals not to vent ; caudal

deeply forked ; scales minute. Length 10 inches. (Giinther.) Lakes of

Arctic America, Discovery Bay, and Cumberland Gulf. (Named for

Captain George Nares, in charge of the exploring expedition by which it

was taken.)

Salmo naresi, Gunther, Proc. Zool. Soc. London, 1877, 476, plate, fresh-water lakes near

Discovery Bay.

Salvelinus naresi, Bean, Bull. U. S. Nat. Mas., xv, 1879, 135; Jordan & Gilbert, Synopsis, 318,

1883; Dresel, Proc. U. S. Nat. Mus., 1884, 255; compares naresi with stagnalis. In S. naresi,

the eye is very much larger, the 6nout is much shorter, the maxilla does not extend beyond

the posterior margin of the eye, and the gill rakers are longer and more numerous. In

stagnalis, Dresel says that the gill rakers are 9 + 14 or 15, the longest % eye -

Closely allied to Salvelinus oquassa, and perhaps a variety either of it

or of S. alpinus is

786b. SALVELINUS OQUASSA MARSTOXI,* Garman.

(The Lac de Mauhre Trout.)

B. 11, 12; D. 13; A. 13; V. 9; P. 14; vertebrae 60. (Jill rakers straight,

short, sharp, rough, 8 -f- 14 on the first arch. The specimen described is

* Dr. Bean tarnishes us the following notes on a specimen, doubtless identical with S. marstoni
and formerly referred by us to Salvelinus nl/iiitus, called by him

Salvelinus rossi (No. 37»'>7(h.

Township of Pocalonnes. Quebec, 70 miles east and lo miles north of Montreal. Received from
Mr. Blackford, February l", 1886; oaughi by <'. 11. Simpson. Length l'".. inches; sex not to be

rtained. Above steel blue. Seven or eighl broad parr marks along the sides, very indistinct,

and separated by very much narrower yellowish Interspaces. Lower halt" of body pink, over-

laying a yellowish ground. Pectoral dusky at base and along most of its upper half, the reel

running into orange. Ventrals red, the outer margin milk-white. Anal red, the outer ante-
rior margin milk-white. Lower candal lobe reddish along Its lower margin. Bye dusky, min-
gled with bronze. Gill rakers ai t 8 I-', rather short and feeble, longesl about ,'.. length
of iris. Teetb in jaws and on tongue vet} strong, closely related t<> atpinus, from which it

i to differ in the aha| f the subopercle; this hone is twice as long a-- deep and Is con-
spicuouslj ii lated. The byoids are well developed, in a long and unusually broad hand tor tin-

linus.
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about 12 inches in length. Body subfusiform, compressed, pointed at

snout, slender at the tail. Height of body near \ of the total length ; head

i, crown convex. Snout H, and interorbital space 1$ times the eye. Eye

little less than £ of the head, j of the space between the orbits on the

forehead. Mouth large; maxillary straight, extending backward almost

as far as the hinder edge of the eye, bearing strong teeth on its lower

edge for nearly its entire length. Teeth on intermaxillary and mandi-

bles stronger. The tongue bears a series of four strong hooked teeth at

each side, and behind the glossohyal on the basibrahchials there is a

band of several series of smaller ones. Opercle thin, with a few stria?.

Scales very small ; apparently there are about 230 iu the series imme-

diately above the lateral line, and more than 250 in a row 5 or 6 scales

above this. Distance from first ray of dorsal to end of snout little more

than that from the same ray to the tip of the adipose fin. The middle

of the total length falls halfway between the ends of the hinder rays of

the dorsal and its base. Dorsal and anal fins are slightly emarginate at

the ends of their median rays. Pectorals and ventrals small ; base of

latter slightly behind the middle of that of the dorsal. Caudal pedicle

slender, notch very deep, hinder border sinuous, as in Salmo alpinus,

lobes pointed. The caudal notch is deeper in this species than in any

other of the American forms except C. namaycush.

Back dark brown, with an iridescent bluish tint, unspotted; dorsals

dark, clouded, without spots or bands; pectorals, anal, and ventrals

orange in the middle, yellowish or whitish toward bases and at their mar-

gins. The dark color of the back shades into whitish, tinged with pink

below the lateral line; ventral surface white, no doubt reddish in breed-

ing season ; head black on top, silvery on the cheeks, white beneath.

Flesh pink. Caudal fin yellowish toward the base, brown toward the

hinder border, which has a narrow edging of light color ; faint areas of

lighter tint suggest a few spots of red in life along the lateral line; the

condition of the specimens is such that this may be left in question, as

also the number of caeca or presence of parr bands, of which there are

faint indications.

This fish is evidently allied to the blueback of the Eangeley Lakes,

S. oquassa, but reaches a greater size than that species, and is readily

distinguished by the maxillary and its dentition, the caudal fin, and the

coloration. Similarly when compared with S. arcturus, S. stagnalis, and

S. rossi, it is seen to be quite distinct. With the saibling, S. alpinus,

introduced in Sunapee Lake and elsewhere, it has still less in common.

Our specimens were taken in Lac de Marbre, Ottawa County,

Province of Quebec, Canada, whence they were sent by favor of the

Hon. J. G. A. Creighton. They reached us at the instance of Mr. A. N.

Cheney. (Garman.) (Named for R. B. Marston, editor of Fishing Gazette,

London.)

Salmo marstoni, Garman, Science, July 14, 1893, 23, Lac de Marbre, Ottawa County,

Quebec.
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Family LXV. THYMALLID.E.

(The Graylings.)

The family contains Salmonoid fishes, with ripe ova first discharged

within abdominal cavity, branchiostegals 8-10 (11), pyloric coeca in mod-

erate number, a rather long dorsal fin, whose anterior half is composed

of simple unbranched rays, and posterior half of bifurcate or little

branched rays, epipleural spines to anterior ribs, and the parietal bones

meeting at middle and excluding frontals from supraoccipital. (Gill.)

The graylings agree closely with the Salmonidcv in external characters

and in habits. They, however, differ notably in the structure of the

skull, as above indicated. The conventional statement that they are

intermediate between the trout and the whitefishes is not borne out by
the skeleton. One genus with about five species; beautiful fishes of the

rivers of cold or Arctic regions, active and gamy and valued as food.

(Thymallidce, Gill, Proc. U. S. Nat. Mus., 1894, 121.)

238. THYMALLUS, Cuvier.

(Graylings.)

ThymuUm, Cuvikr, Regne Anim., Ed. 2, ir, 30G, 1829, (thymallm); not Thymains,* Latreille,

1802, a genus of Coleoplem.

Choregon, Minding, Lehrbuch, Naturgesch. Fische, 119, 1832, {(thymalhis).

Body oblong, compressed, little elevated. Head rather short; mouth
moderate, terminal, the short maxillary extending past the middle of the

large eye, but not to its posterior margin. Teeth slender and sparse on
the maxillaries, premaxillaries, and lower jaw ; vomer short, with a

small patch of teeth ; teeth on the palatines ; tongue toothless, or nearly

so. Gill openings wide. Branchiostegals 7 or 8. Gill rakers short and
rather stiff. Suborbital and preorbital bones narrow. Scales small and
loose, 75 to 100 in the course of the lateral line. Dorsal fin very long and
high, mostly in advance of the ventrals, of about 20 rays, of which the

anterior half are slender and simple, most of the others simply bifid ;

adipose fin small; caudal fin forked ; anal fin small, of 10-15 rays. Pseu-

dobranchia' well developed. Air bladder very large. Pyloric appendages

about 15. Coloration brilliant, the dorsal with red or blue spots. Beau-

tiful fishes of the fresh waters of northern regions. (Thyma II us, an

ancient name of the Grayling, the fish having the odor of thyme, tf/y/oc.)

a. Dorsal fin very high, with 22 to 24 rays. bignifer, Tst.

an. Donal fin moderate, of 19 to 21 rays. ontahiknsis, 788.

787. THYMALLUS 8I6HIFER (Richardson).

(Arctic Gbayling ; Poisson Bleu.)

Head 5* ; depth 4|; eye 3. D. 21 ; A. 11; scales &-88 to 90-11 j cceca is.

Body elongate, compressed, highest under the anterior portion of the

dorsal. Head rather short, subconic, compressed, its upper outline con-

tinuous with anterior curve of the back. Mouth moderate, the maxillary

extending to below the middle of the eye; maxillary <> in head
;
jaws about

•Those who think thai the two names (Thymahu and ThgmaUu$) conflict, may take thename
/i in place of ThymaUu».— Qill.
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equal. Tongue, in the young, with teeth which are usually absent in the

adult. Eye quite large, rather longer than snout, about equal to the inter-

orbital space. Scales moderate, easily detached ; lateral line nearly

straight: a small bare space behind isthmus. Dorsal fin long and high,

its length rather greater than the depth of body, its height varying, about

o\ in length of body, greatest in the males; adipose fin rather small;

anal fin small. Gill rakers slender, short, about 12 below the angle. Back

dark, sides purplish-gray; belly blackish-gray, with irregular whitish

blotches; five or six deep-blue spots anteriorly; head brown; a blue mark

on each side of lower jaw ; dorsal dark gray, blotched with paler, with

crossrows of deep-blue spots, edged with lake red ; ventrals striated with

reddish and whitish. Length 18 inches. Mackenzie River to Alaska and

the Arctic Ocean; Kowak River (C. H. Townsend); abounding in clear cold

streams. Our specimens from Fort Simpson. (Signifer, standard bearer.)

Coregoniis signifer, Richardson, Franklin's Journ., 1823, 711, Winter Lake, near Fort Enter-
prise.

Coregonns thymalloides, Richardson, Fauna Bor.-Amer., 714, 1836, Winter River.

Salmo (Thymallus) signifer, Richardson, Fauna Bor.-Amer., in, 190. 1836.

Tkymallus signifer, Gi-nthek, Cat., vi, 202, 1866; Milner, Rept. U. S. Fish Comm., n, 1872-73

(1874), 738 ; specimens from Fort Simpson, Yukon River, and St. Michaels; Jordan & Gil-

bert, Synopsis, 302, 1883.

788. THYMALLUS OXTARIENSIS, Cuvier & Valenciennes.

(Michigan Grayling.)

Head rather larger, about 5 in length ; scales about the same, 93 to 98;

dorsal fin lower and smaller than in T. signifer, with 21 or 22 rays.

Coloration brilliant, purplish-gray
;
young silvery ; sides of head with

bright bluish and bronze reflections; sides of body with small, black

irregular spots, most numerous posteriorly in young specimens; ven-

tral fins ornate, dusky, with diagonal rose-colored lines; dorsal with

a black line along its base, then a rose-colored one, then a blackish one,

then rose-colored, blackish, and rose-colored, the last stripe continued as

a row of spots ; above these is a row of dusky-green spots, then a row of

minute rose-colored spots, then a broad dusky area, the middle part of the

fin tipped with rose; anal aud adipose fins dusky ; central rays of caudal

pink, outer rays dusky. Streams of northern Michigan, formerly abun-

dant in Au Sable River, Jordan River, and other streams in the Southern

Peninsula. Also in Otter Creek, near Keweenaw, in the Northern Penin-

sula, whence specimens have been sent us by David D. Banta. These

Michigan localities evidently represent a detached colony, left from the

former or post-Glacial extension of the range of T. signifer, of which this

was once a variety. It is a beautiful and gamy fish, but is being rapidly

exterminated through the influence of anglers and sawmills.

Thymallus oniariensis,* Cuvieb & Valenciennes, Hist. Nat. Poiss., xxi, 452, 1848; said to have

heen brought by Milbert, from Lake Ontario.

The following is a translation <>r Valenciennes' account of Thymallus oniariensis: We have
received from Lake Ontario a Thymallus very near to that of th<' lake of Geneva. It has, however,
more naked space under the throat, although less than in ThymaJius gymnothorax. The head is evi-

dently more pointed, the body more elongate, (he dorsal a little longer.' The denticulations of

tin; scales are more pronounced. The colors seem scarcely to differ from those of Thymallus, for

our specimens are greenish, with a do/en gray lines along the flanks. The dorsal has 4 or 5

longitudinal streaks of red. Our specimens are a foot long; they have been sent by M. Mil-
bert.

—

(Valenciennes, I. c.)
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Thijmallm tricolor, Cope, Proc. Ac. Nat. Sci. Phila., 1865, 80, Au Sable River, Michigan
;

Gunther, Cat., vi, 201, 1866; Milner, Kept. U. S. Fish Comm., n, 1872-73 (1874), 739, and of

late writers on angling generally.

Thymallus signifer tricolor, Jordan & Gilbert, Synopsis, 303, 1883.

Thymallus signifer ontariensis, Jordan, Bull. TJ. S. Fish Comm., x, 1890, 49.

Represented in the head waters of the Missouri by another isolated colony,

788a. THTMALLUS ONTARIENSIS MONTANUS (Milner).

(Montana Grayling.)

Depth 5£* in length, as in other forms; scales 99, and (in specimens exam-
ined) a little different in color. Dorsal dusky green, its posterior part

with three rows of bright-orange spots, faintly ocellated, irregular in

position, some of the spots oblong and placed obliquely ; above this one
regular row of similar spots, extending obliquely across the fin from end
of second third of anterior ray to tip of last ray ; fin edged with bright

orange-brown. Entirely similar to the Michigan Grayling, but the dorsal

a little smaller. Madison and Gallatin rivers, very abundant in springs

and small streams on the west side of the Yellowstone Park, ascending

streams as far as Firehole Falls and Gibbon Falls.

Thymallm montanus, Milner, Rept. U. S. Fish Comm., n, 1872-73 (1874), 741, tributary of

Missouri River at Camp Baker. (Type, No. 13090. Coll. J. Scott Oldmixon.)

Thymallus signifer montanus, Jordan & Gilbert, Synopsis, 303, 1883.

Family LXVI. ARGENTINID^E.

(The Smelts.)

Body elongate, covered with moderate or small scales, which are usually

cycloid. Head naked. Mouth terminal, small or large, formed as in the

SalmonidcB, the maxillary forming the margin of the upper jaw. Teeth

various, sharp-pointed. Gills 4, a slit behind the fourth. Gill mem-
branes separate, free from the isthmus, with 6 to 10 branchiostegals.

No barbels. Stomach a blind sac, with the pyloric coeca few or none.

Dorsal fin short, nearly median ; adipose fin always present : caudal

forked; anal moderate
;

pectorals placed low ; ventrals moderate, nearly

median ; no spines in the fins. Lateral line present. No phosphorescent

spots. Abdomen rounded. Air bladder large, single. Ova large, falling

into the cavity of the abdomen before extrusion. Small fishes, marine or

anadromous, some of them inhabiting deep waters; all but one genus

confined to the waters of the Northern Hemisphere. There are about ten

genera and perhaps a dozen species ; reduced Salmonidas, smaller and in

every way feebler than the trout, but similar to them in all respeots

except the form of the stomach. Most of them are very delicate (bod-

ftshes, and the species of Thaleichthys is, in this respect, preeminent

among our fishes. (SdlmonidcBf part, Gunther, Cat., \ i. 166-172,203-206,

1866.)

Branchiostegals 6 to LOj bodj no1 cylindrical, the sides more or less compressed; mil menv
branes separate.

*Not -i
1 d bj Milner.
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b. Ventral fins inserted in front of the middle of dorsal; mouth large.

c. Scales very small, arranged in the male in villous bands; teeth feeble; pectoral fins

broad, of 15 to 20 rays; pyloric cceca 6. Mali.otv/s, 239.

cc. S ales large, similar in both sexes; pectoral fin moderate, its rays 10 to 12.

</. Teeth feeble, those on tongue very weak; scales small, adherent.

TlIALEICHTHYS, 240.

dd. Teeth stroug, those on tongue enlarged, canine-like; scales moderate, loosely

attached. Osmf.rvs, 241.

bb. Ventral fins inserted under or behind middle of dorsal; mouth rather small; scales

large.

e. Jaws with minute teeth; similar teeth on tongue and palate; maxillary reaching

past front of eye. Hypombsus, 242.

ee. Jaws toothless or very nearly so; vomer and palatines with small teeth; mouth
small, the maxillary not reaching jiast front of eye.

/. Tongue with a curved row of small teeth on each side; scales smooth or more
or less spinescent. Argentina, 243.

ff. Tongue toothless; scales thin, caducous, probably not spiniferous; pyloric coaca

about 9. Lei koglossvs, 244.

239. MALLOTUS, Cuvier.

(Capelins.)

MaUotu8, Cuvier, Eegne Anim., Ed. 2, n, 305, 1829, (yiUoms).

Body elongate, compressed, covered with minute scales, a band of which,

above the lateral line and along each side of the belly, are enlarged, and
in mature males they become elongate-lanceolate, densely imbricated,

with free, projecting points, forming villous bands. In very old males

the scales of the back and belly are similarly modified, and the top of

the head and the rays of the paired fins are finely granulated. Mouth
rather large, the maxillary thin, extending to below the middle of the

large eye. Teeth minute, forming single series on the jaws, vomer, pala-

tines, and pterygoids; lingual teeth somewhat enlarged, in an elliptical

patch. Lower jaw projecting. Branchiostegals 8 to 10. Dorsal inserted

over ventrals : lower fins very large; pectoral fins large, horizontal,

with very broad base, their rays in increased number (16 to 20). Pseudo-

branchise quite small. Gill rakers long, slender. Pyloric cceca 6, small.

Ova very small. Marine species of the North Atlantic and Pacific, some-

times ascending streams. (ua//.urur, villous.)

789. MALLOTUS YILLOSl S (Midler).

(Capelin ; Lodde.)

Head 4£; depth about 6; eye large, 3^. D. 12; A. 18 ; scales about

150. Head long, pointed. Base of anal in males compressed and prom-
inent, its anterior rays simple and stirf: pectorals reaching more than

halfway to ventrals, the latter to anal. Mature males with a band of

elongate scales along lateral line and along each side uf belly ; in very old

examples the scales of back and middle of belly project beyond the skin
;

skin of head and rays of paired fins finely granulated. Dusky olivaceous

above, grayish silvery on sides and below ; opercles silvery, dotted. Arc-

tic America, south to Cape Cod and Alaska ; abundant northward, on both

coasts, and in Kamchatka. A delicious little fish much valued in the far

north. The eggs of the Capelin deposited in sand along Arctic shores
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in incredible numbers. They are washed up on the beaches, and in about

30 days they are hatched. " The beach then becomes a quivering mass of

eggs and sand/' from which the little fishes are borne into the sea by the

waves, (villosus, hairy.)

Olupeavillosa, Mullek, Prodr. Zool. Dan., 245, 1777, Greenland.

Salmo arcticus, Fabricius, Fauna Griinlandica, 177, 1780, Greenland.

Balmo grtnlandictu, Blocii, Ichtli., vm, pi. 99, 1794, Greenland.

Salmo socialis, Pallas, Zoogr. Ross.-Asiat., in, 389, 1811, Islands between Asia and
America.

Osmerus microdon, Cuvier & Valenciennes, Hist. Nat. Poiss., xxr, 385, 1848, no locality.

Mallotus viUosus, GCnther, Cat., vr, 170, 18C6: Jordan & Gilbert, Synopsis, 291, 1883; Turner,

Contr. Nat. Hist. Alaska, 102, pi. 10, 1886.

240. THALEICHTHYS, Girard.

(EULACHON.)

TkaleidUJa/8, Girard, Pac. It. R. Surv., x, Fishes, 325, 1858, (stevensi = pacificus).

This genus is intermediate between Mallotus and Osmerus, differing from

the latter in its rudimentary dentition, and in its small adherent scales.

All the teeth are very feeble, slender, and deciduous, although occasion-

ally present on all the bones of the mouth ; no permanent teeth on the

tongue. Scales are much smaller than in Osmerus, and more closely

adherent ; larger than in Mallotus, and similar in the two sexes. Color-

ation dusky. Small fishes of the North Pacific, somewhat anadromous,

remarkable for their extreme oiliness, the oil being of a very delicate

flavor. When dried they have been used as candles. (tfaAem, rich ; Ix&vg,

fish.^i

790. THALEICHTHYS PACIFICUS (Richardson).

(Eulachon ; Candlefish ; Oolachan.)

Head 4£; depth 6. B. 8; D. 11; A. 21; P. 11; scales 75; pyloric

circa 11 ; vertebra- 70. Body rather elongate, slender, and. less compressed

than in Osmerus. Head long, blunter than in Hypomesus pretiosus, less

compressed, broader, and more convex above. Mouth large, the max-
illary rather narrow and long, reaching beyond the middle of the rather

small eye; lower jaw projecting. Opercle with strong concentric stria'.

(Jill rakers numerous, rather long and slender. Ventrals large, inserted

just in front of dorsal. Pseudobranchiffl small. Color white, scarcely

silvery; upper regions rendered dark iron-gray by the accumulation of

dark punct illations. Length 12 inches. Oregon to Alaska, ascending the

rivers from Fraser River northward, in enormous numbers in the spring.

An excellent pan-fish, unsurpassed by any fish whatsoever in delioaey of

flesh, which is far superior to that of the trout. The llesh is very oily,

l»nt the oil has a very attractive flavor. It is sometimes extracted and

used as a substitute for cod-liver oil. It is, however, solid and lard-like

;it ordinary temporal nres.

Balmo (Mallotus) pae\flcu», Richardson, ETarnia Bor.-Amer., in, 226, 1836, Columbia River.

Thaleichlhys alevenri, Gihard, Pac. I!. B. Burr., \, 326, pi. 7.
r
>, li^s. L-4, 1868, Puget Sound.

(Cull. Dr. Buckley.)

ThoUichthyi pat ,ii< Hi, Q\ NTH IB, Cat., VI, 168, 1866; JOBDAM A QlLBBBT, S\ii..|-i-, 208, U
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241. OSMERUS (Artedi) Linmeus.

(Smelts.)

Osmerus (Artedi) Linnjeus, Syst. Nat., Ed. x, 1758, 310, (eperlarms).

EperlatiHS, Gaijiari>, Vby. Island and Greenland, 1851, (eperlantis).

Spirinekus (Joxstox) Jordan & Evermann, new subgenus, (thaleichthys).

Body elongate, compressed. Head long, pointed. Mouth wide, the

slender maxillary extending to past the middle of the eye ; lower jaw
projecting; preorbital and suborbital bones narrow. Maxillaries and
premaxillaries with fine teeth; lower jaw with small teeth, which are

larger posteriorly : tongue with a few strong, fang-like teeth, largest at

the tip : hyoid bone, vomer, palatines, and pterygoids with wide-set

teeth. Gill rakers long and slender. Branchiostegals 8. Scales large,

loose, 60 to 70 in the course of the lateral line. Dorsal small, about mid-

way of the body, over the ventrals; anal rather long. Vertebra* about 40.

Pyloric coeca small, few. Small fishes of the coasts of Europe and North-

ern America, sometimes ascending rivers ; delicate in flesh and consid-

erably valued as food, {ba^rjpog, odorous; the name is equivalent to the

English "smelt.")

Spirinchvs (An old name used by Jonston for the smelt ; equivalent to spirting and fperlan) :

«. Vomer with a cross series of small teeth ; small, weak speciesspawning in the sea.

b. Body not very slender, the depth h x/2 iu length ; commissure of mouth curved.

THALEICnTHTS, 791.

bb. Body very slender, the depth 6 in length ; commissure of mouth nearly straight.

attenuatus, 792.

Osmervs :

an. Vomer with 2 to 4 strong, fang-like teeth ; species stronger in habit, ascending rivers.

c. Scales rather small, 66 to 68 in lateral line.

<l. Maxillary not reaching posterior margin of eye ; depth 6 to 6% in length ; colora-

tion plain. mordax, 793.

dd. Maxillary reaching posterior margin of eye ; depth 5% in length ; coloration

brilliant. DENtex, 794.

Subgenus SPIRINCHUS, Jordan & Evermann.

791. OSMERUS THALEICHTHYS, Ayres.

Head 4^ : depth 5^: eye longer than snout, 4 in head. D. 9 ; A. 14 to

16; P. 11; scales 55 to 58. Body comparatively deep and compressed.

Head rather short and deep, the maxillary broad, short, its edge

strongly curved, extending to opposite posterior margin of pupil ; pre-

maxillary on the level of upper part of pupil ; mandible projecting, its

tip somewhat curved upward. Fins high, the pectorals usually reaching

ventrals, and the ventrals to anal; anal reaching about to caudal. Teeth

weak; maxillary teeth scarcely visible. Olivaceous, sides silvery and

somewhat translucent. Length 9 inches. Pacific coast from San Fran-

cisco northward to Bristol Bay in Alaska ; rather common ; a weak and

feeble species; its flesh of excellent flavor, but soft and not keeping well.

(Thahichthys, the Eulachon, a related species of similar flavor as food.)

Oamerus thaleichthys, Ayres, Proc. Cal. Ac. Nat. Sci., i860, 62, San Francisco ; Ginther, Cat.,

vi, 168, 1866; Jordan & Gilbert, Synopsis, 292, 1883.
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792. OSMERUS ATTENUATUS, Locfeington.

Head 4i; depth 6; eye large, 4 in head. D. 10; A. 15-17; P. 11;
scales 65. Body elongate, compressed. Head rather long, somewhat
pointed; maxillary extending past pupil; lower jaw projecting; maxil-
lary rather narrow, little convex. Outline of both jaws nearly straight,

less curved than in 0. thaleichthys. Teeth on tongue strong, but much
smaller than in 0. mordax; teeth on maxillary conspicuous; front of both
jaws with rather strong teeth

;
palatine teeth variable, usually strong.

Fins low. Pectorals not reaching ventrals, nor ventrals anal, nor anal to

caudal. Greenish, sides silvery. Length 10 inches. Coast of California

about San Francisco. Very close to 0. thaleichthys, and doubtfully dis-

tinct; perhaps founded on very slender or feeble specimens of the latter.

(attenuatus, drawn out slender.)

Osmerus attenuatus, Lockington, Proc. U. S. Nat. Mus., 1880, 66, San Francisco ; Jordan &
Gilbert, Synopsis, 293, 1883.

Subgenus OSMERUS.

793. OSMERUS HORDAX (Mitchill).

(American Smelt.)

Head 4; depth 6i. D. 10; A. 15; P. 13; scales 68. Body rather

long and slender. Head large, with large mouth, and stronger teeth

than in the other species of the genus. Small teeth along the edge of

the maxillary; strong fang-like teeth on tongue and front of vomer*
cardiform teeth on palatines, pterygoids, and hyoid bone; mandible with

moderate teeth, its tip projecting. Maxillary extending to or a little

beyond middle of eye. Scales deciduous. Dorsal fin rather posterior,

the ventrals under its front; lower fins moderate, none reaching the

next behind it. Gill rakers f diameter of eye. Transparent greenish

above, silvery on sides ; body and fins with some dark punctulations.

Length 12 inches. Atlantic Coast of the United States from Virginia

northward to Gulf of St. Lawrence, entering streams and often land-

locked ; abundant in Lakes Champlain and Memphremagog. Very close

to the European Osmerus eperlanus, but the latter has larger scales (60),

shorter gill rakers, and rather weaker teeth, (mordax, biting.)

Ath' riua mordax, Mitchill, Trans. Lit. & Phil. Soc. N. Y., i, 1815, 446, New York.

Ownerus virtfescew, I.i. Si-f.tr, Journ. Ac. Nat. Sci. Phila., i, 1818, 230, Coast of Maine; GtiN-

ther, Cat., vi, 167, 1866.

Otmenu mordax, Jordan & GilbkrT, Synopsis, 293, 1883.

Represented in lakes of Maine by landlocked forms, as follows:

798a. OSMERUS HORDAX SPECTRUM (Cope).

(Wii.ton Smelt.)

Head 4*; depths^. I). 10; A. 15; scales 66-10. Eye 3 in head. Slen-

der. Head short, with very large eye, and short mouth and maxillary,

liaxillary not extending beyond middle of pupil. Small. Wilton Pond,

Kennebec Connty, Maine: landlocked in fresh water. (Cope.) (speo-

tram, an image.)

0mm
i Proc Amer. Phil. Boo. Phila., 1870, 180, Wilton Pond, Kennebec

County, Maine. (Coll. AtWiiiH.)

hi mordat spectrum, Jobsam & QnsutT, Bynopils, 894, L888.
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793b. OSMERUS MORDAX ABBOTTI (Cope).

(COBESSICONTIC SMELT.)

Head 4f ; depth 7; scales 68-16. Eye smaller, 4^ in head. Stouter.

Maxillary reaching posterior margin of pupil. Landlocked in Cobes-

sicontic Lake, Kennebec County, Maine. (Cope). (Named for Dr.

Cbarles Conrad Abbott, an ardent naturalist who has studied the habits

of the fishes of Delaware River.)

Osmerus abbotti, Cope, Proc. Amer. Phil. Soc. Phila., 1870, 490, Cobessicontic Lake, Maine.
Osmerus mordax abbotti, Jordan & Gilbert, Synopsis, 294, 1883.

79-4. OSMERUS DENTEX, Steindachner.

(Rainbow Herring.)

Head 4i; depth 5£. D. 10; A. 13; V. 8; scales 66. Eye large, $ length

of snout. Teeth as in Osmerus eperlanus and 0. mordax; maxillary

reaching posterior margin of eye, its length 5 times in distance from tip

of lower jaw to dorsal. Height of dorsal i length of head; height of

anal f ;
pectoral shortish, reaching halfway to ventrals. Back pale olive,

the scales edged with darker ; sides above lateral line purple, changing

below to blue, and then to violet and gold; silvery below with rosy

sheen, the belly satin white, fins plain, slightly golden. Coast of Alaska

and south on the Pacific Coast to northern China, abundant; a bril-

liantly colored fish, the flesh of firmer texture than in the rest of the

genus. About Bristol Bay tins species forms an important part of the

food of the natives, (dentex, toothed.)

Osmerus dentex, Steindachner, Sitzungsb. Kais. Akad. Wise. Wien, lxi, 1870, 429, Northern

China; Jordan & Gilbert, Synopsis, 293, 1883; Turner, Contr. Nat. Hist. Alaska, 102,

plate 10, 1886; Nelson, Kept. Nat. Hist. Coll. Alaska, 313, 1887.

242. HYPOMESUS, Gill.

(Surf Smelts.)

Mesopus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 1G8, (preliosa)*

Hypomesus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 169, (pretiosa).

Body rather elongate, moderately compressed, covered with thin scales

of moderate size. Head rather pointed. Mouth moderate, the shortish

maxillary not extending quite to middle of eye its outline below broadly

convex ; lower jaw projecting. Teeth minute, on jaws, vomer, palatines,

pterygoids, and tongue. Ventrals inserted directly under middle of dor-

sal, midway between eye and base of caudal. Branchiostegals 6 to 7.

North Pacific, (vtto, below
;

//to-of, middle ; in allusion to the position of

the ventrals.)

n. Scales small, about 70 in lateral line; coloration pale; spawning in surf. PBETI0STJS, 795.

aa. Scales moderate, about 58 in lateral line; coloration dark; spawning in ponds.

01IDUS, 796.

* By inadvertence these two synonymous names were applied to this genus by Gill. Mesopus
has priority of a page. Its occurrence is however an error of the proofreader as its author
ntended to substitute Hypomeswt for it, and did so in everyplace except in the first use of the
word where Mesopus was inadvertently left. A slip of this sort should appareutly be treated as a
misprint and not considered in nomenclature.
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795. HYPOMESUS PRETIOSUS (Girard).

(Surf Smelt.)

Head 4£ ; depth 4f ; eye as long as snout, 4-J in head. D. 10 ; A. 15 ; P.

14 ; V. 8 ; scales 70. Fins low, the longest dorsal ray 8 in length

without caudal
;
pectorals scarcely reaching halfway to ventrals, 7 in

length of body ; ventrals not reaching vent, their length 8£ in body.

Light olivaceous ; a silvery hand along the lateral line. Length 12

inches. Coast of California and Oregon, from Monterey northward
;

abundant, spawning in the surf. A firm-fleshed and fat little fish of deli-

cate flavor, scarcely inferior to the eulachon. {pretiosus, precious.)

Argentina pretiosa, Girakd, Proc. Ac. Nat. Sci. Phila., 1854, 155, San Francisco.

Osmerns elongatus, Ayres, Proc. Cal. Ac. Nat. Sci., 1854, 17, San Francisco.

Omenta pretiosus, Girard, Pac. R. E. Surv., x, 324, 1858.

Hypomesus pretiosus, Jordan & Gilbert, Synopsis, 294, 1883.

796. HYPOMESUS OLIDUS (Pallas).

(Pond Smelt.)

Scales 56 to 60. Fins nigher than in Hypomesus pretiosus, the longest

dorsal ray 6 in length of body
;
pectorals reaching $ the distance to root

of ventrals, their length 5 in body ; ventrals 6 in length of body. Color-

ation dusky, little translucent. Alaska and Kamchatka, spawning in

fresh-water ponds, excessively abundant about St. Michaels. A sweet

little fish, excellent as food, (olidus, oily.)

Sahno (Osmerus) olidus, Pallas, Zoogr. Eoss.-Asiat., in, 391. 1811, lakes and rivers of Kam-
chatka.

Mesopua olidus, GI'xther, Cat., vi, 109, 1866; in part.

Eypomews olidus, Jordan & Gilbert, Synopsis, 295, 1883; Turner, Contr. Nat. Hist. AlaBka,

103, 1886.

243. ARGENTINA (Artedi) Linnaeus.

(Argentines.)

Argentina (Artedi) Linn/evs, Syst. Nat., Ed. x, 1758, 315, (sphyrsena).

Silux* Beinhabdt, Bemserkinger Skandinavisk Icththyol., 11, 1833, (ribu).

^eanOiolepis, Khovek, Danmarks Fiske, m, 98, 1846-'49, (eilus).

Body oblong, covered with rather large cycloid scales, which are more
or less rough with spinous points. Mouth small, the mamillaries very

short, not reaching to the eye; eye very large. Jaws toothless; an
arched series of minute teeth on the head of the vomer and on the fore

part of the palatine ; tongue with a series of small curved teeth on each

side. Dorsal fin short, in advance of the ventrals; caudal fin deeply

forked. Eggs small. Pyloric cceca present. Branohiostegals (!. Air

Madder, accordingt to Cuvier, without duct. Fishes of deep 01 oold

waters, never entering fresh streams. (Latin argentum, silver.)

a. Scales splnigerous; body deep, the depth .

r
> to r> ' . ; in length; eye longer than moat; BcaJea

mall, 80 t siu s. 707,

• The genus 8Uua (Norwegian Sil or SiM, herring) is rounded on a species with spinescent
I'.nt it 1- not certain thai any spaoles has really smooth scales, and In Argentina •pAynsno,

the type of the genus, according to Day, the scales are provided with stellate splnulee,

t Thin alleged character needs verification,
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aa. Scales nearly or quite smooth.

b. Body rather deep, the depth 5% in length; scales 40 to 45; eye shorter thau snout.

SIAXI6, 798.

bb. Body rather slender, the depth about 7 in length; scales ahout 51; eye longer than

snout. striata, 799.

797. ARGENTINA SIM S, Ascanius.

Head 4£; depth 5*-; eye 2f. B. 6; D. 12; A. 13: V. 14; scales

3-60—i (66, Giinther). Body compressed. Head not quite twice as long

as deep; snout nearly 3i in head. Insertion of dorsal midway between

snout and adipose fin; veutrals under last ray of dorsal. Scales very

largo, cycloid, covered with spinules, the points of which are turned

backward ; a median row of scales along the back and belly. Color

olivaceous ; sides silvery. Length 17 inches. Northern Europe, occa-

sionally taken on the Grand Banks and off the coast of Maine. (Goode

& Bean.) (Sild, Norwegian word for Herring.)
Argentina silas, Ascanius, Icon. Rev. Nat., pi. in, 3, 24, 1763, Norway; Jordan & Gilbert,

Synopsis, 294, 1883; Gunther, Cat., vi, 202, l.
c 6G.

Silus ascunii, Reinhari>t, Bemaerk. Skandinav. Ichth., 11, 1833, Norway.
Argentina syrtensium, Goode & Beax, Proc. U. S. Nat. Mus.. 1^7s. 261, off Sable Island in 200

fathoms, from stomach of Phycis tenuis. (Type, No. 21624. Coll. R. L. Newcomb.)

798. ARGENTINA SIALIS, Gilbert.

Head 3 ; depth 5|; eye3£; interorbital width 4. D. 11; A. 12. Resem-

bling Argentina elongata, but with a much deeper body, and a larger eye.

Length of maxillary from tip of snout 1 in head, lg- in snout. Snout but

little longer than eye, 3^ in head ; upper jaw with a narrow band of small

teeth borne on the vomer and the front of the palatines, not on the very

narrow weak premaxillaries; lower jaw toothless; edge of tongue with

a series of strong, backwardly curved teeth, six or eight in number.

Gill rakers numerous, slender, rather short, about 25 in number below

angle of arch. Front of dorsal fin nearer tip of snout than base of caudal

by a distance equaling diameter of pupil. Yentrals inserted behind mid-

dle of dorsal, midway between base of caudal and front of orbit, extend-

ing but little more than halfway to front of anal ; caudal forked.

Scales not spinous, the margins entire, a few only preserved along sides

of tail ; 40 or 45 in a longitudinal series. Eye, streak along sides and
sides of head, silvery; occiput and snout dusky; a black blotch above

each eye; fins somewhat dusky : mouth and gill cavity white
;
peritoneum

black. Length 3 inches. Coast of California. One specimen known.
(8ialis

}
a word first used by Swainson to meat, plump, from ota/.oc, plump.)

Argentina sialis, Gilbert, Proc. U. S. Nat. Mus., 1890, 56, Albatross station 3017, in 58

fathoms. (Coll. Gilbert.)

799. ARGENTINA STRIATA, (ioode & Bean.

Head 3 in total length ; depth 7 ; eye 2^, longer than the conical snout.

D. 10; A. 11; P. 17; V. 14. Yentrals nearly median, iheir insertion under

the penultimate dorsal rays. Scales in lateral line obliquely striate.

Tongue with teeth. Origin of dorsal equidistant between snout and
root of caudal. There appears to have been a silvery, longitudinal band
under the lateral line.
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The specimens studied were denuded of scales, but the impressions

indicate that there were 51 in the lateral line, 4 above and 4 below. The
specimens (No. 43858, U. S. Nat. Mus.) were obtained by the Albatross

from station 2402, in 28° 36/ N. latitude, 85° 33/ 30" W. longitude, at a

depth of 111 fathoms. (Goode &, Bean.) (striatum, striate.)

Argentina striata, Goode & Bean, Oceanic Ichthyology, 52, fig. G2, 1895, Gulf Stream

244. LEUROGLOSSUS, Gilbert.

Lenroglossus, Gilbert, Proc. U. S. Nat. Mus., 1890, 57, (stilbins).

Appearance of Argentina, but the snout shorter, the maxillary reaching

front of eye, and the tongue toothless. Ventrals under middle of dorsal.

Mandible with a few weak teeth or none
;
premaxillaries toothless ; a

row of stronger teeth on vomer and front of palatines; tongue tooth-

less. Pyloric cceca 9. Scales unknown, very caducous. One species

known. (Xevpbc, smooth; y/.uooa, tongue.)

800. LEUROGLOSSUS STILBIUS, Gilbert.

Head 3; depth 5£. D. 10; A. 11. Snout 3| in head; interorbital width

4£. Eye 3± in head, equaling maxillary, which reaches front of orbit.

Body compressed, of moderate depth. Lower jaw projecting. Gill rakers

long and numerous. Opercle very thin, membranous. Front of dorsal

midway between base of caudal and front of pupil; ventrals inserted

nearly under middle of dorsal, midway between base of caudal and pre-

opercular margin ; front of anal midway between base of caudal and
base of ventrals. Scales wholly lacking in the two specimens obtained.

Sides of head, body, and abdomen bright silvery; dorsal region dusted

with fine black dots, which become coarser on tail. Snout blue-black;

opercle with steely luster ; upper part of eyeball black. Buccal and gill

cavities, and peritoneum jet-black ; fins dusky. Length 3 inches. Coast

of California, in deep water. (otl%(36c, shining.) •

Lmtroglomu stiOnua, Giliseht, Proc. U. S. Nat. Mus., 1890, 57, from Albatross Stations 2997

and 2998, in 221 and 40 fathoms. (Type, No. 44283. Coll. Gilbert.)

Family LXVII. MICROSTOMIDyE.

Closely allied to the Ar<jcnl'inida\ but with the branchiostegals reduced

to 3 or I: mouth very small, terminal, with small teeth, chiefly on the

lower jaw and vomer. Gill membranes separate or united. Body elon-

gate, subterete. Adipose fin present; dorsal short, posterior: ventrals

behind middle of body. Three genera and about six species known, all

from the deep waters of the Atlantic; reduced Argentinidce.

Mi. BOSTOMIK 1

a. Gill membranes separate ; month very small ; bodj subterete.

\>. Donal tin inserted before ventral. n lnsj hi i

BaTHI 1 \ms 1 :

•o. Qill membranes broadly united across the Isthmus; body compressed; mouth -mail; eye

\ei\ large; dorsal opposite ventrals, Bathylactus,
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245. NANSENIA, Jordan & Evermann.

Nansenia, Jordan & Evermann, new genus, {gramlandica).

Body elongate, cylindrical, covered -with large, thin, silvery scales.

Head short. Mouth very small, terminal : premaxillaries very small

;

maxillaries very short and broad, not extending to the front of the very

large eye, which forms more than half the depth of the side of the head.

Lower jaw and vomer with a narrow series of fine teeth : no other teeth.

Dorsal fin short, inserted mostly before the ventrals, which are behind

the middle of the body ; anal fin small ; caudal small, forked, its central

part scaly
;
pectoral rather narrow ; adipose fin well developed in the

young, but usually disappearing with age. Branchiostegals 3 or 4.

Pseudobranchia' well developed. Air bladder large, silvery. Xo pyloric

cceca; mucous membrane of stomach papillose. Arctic Ocean ; in deep

waters. An imperfectly known genus, apparently distinguished from

Microstoma, Cuvier, by the more anterior position of the dorsal, which is

behind the ventrals in Microstoma, and apparently by the stouter body

and the better development of the adipose fin. Most of the other char-

acters above mentioned are drawn from Microstoma and have not been

verified in Nansenia. (Xamed for our friend, Fridtjof Nansen (1861 ),

author of a study of the development of Myxine, and since noted as an

intrepid arctic explorer.)

801. NANSENIA GR(EXLAXDICA (Reiuhardt).

B. 3; D. 11; A. 10; V. 10. " This fish appears to be intermediate

between Argentina and Microstoma, having the dorsal fin inserted for the

greater part in advance of the ventrals, and a series of fine teeth in the

lower jaw. Teeth on the vomer, none on the tongue. Adipose fin con-

spicuous. The height of the body is -§ the length of the head and x of

the total." (Giinther, after Reiuhardt.) Greenland.

Microstomia grifnlandicas, Reinhardt, Yidensk. Selsk. Naturv. Mathem. Afliaudl., vxu, 1841,

lxxiv, Greenland ; Gunther, Cat., vi, 205, 1866; Jordan & Gilbert, Synopsis, 290, 1S83.

246. BATHYLAGUS, Gunther.

Bathylagus, Gunther, Ann. Mag. Xat. Hist., 1878, 11, 24S, (atlaniieus).

Body oblong, compressed, covered with thin, deciduous scales of mod-

erate size. Head short, compressed, the bones thin and membranaceous.

Mouth very narrow, transverse, anterior. Maxillary very short, dilated,

forming part of border of mouth. No luminous spots. Teeth in upper

jaw rudimentary, those in lower jaw very small, on edge of bone form-

ing a fine serrature ; a series of minute teeth across vomer and along

palatine. Eye very large. Pectorals and ventrals well developed, the

ventrals with light rays, opposite dorsal, which is in middle of length

of body ; adipose fin small, near caudal; anal moderate or long. Gill

opening narrowed, beginning opposite root of pectoral and extending

across isthmus, the gill membranes united, free from isthmus. Gill

rakers lanceolate, rather long
;
gills small. Pseudobranchiie well deveh>

oped. Deep seas, 5 species known.
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" The thickness of the bones, the fragility of the fin rays, the delicacy of

the skin and scales, and the enormously large eyes, seem to he sufficient

evidence that these fishes are actually inhabitants of very great depths,

although there may be reasonable doubts as regards the exact depth at

which Bathylagus atlanticusvras obtained. These fishes must, therefore, be

entirely dependent for vision on the phosphorescent light which is pro-

duced by other abyssal creatures. Not being fish of prey themselves, or

only to a slight degree, they would be attracted by the light issuing from
the Pediculates and Stomiatids of the deep, and thus fall an easy prey to

these fishes." (Gunther.) (j3advg , deep ; layucj hare, from the big eyes.)

a. Depth of body about equal to length of head; scales about 32. D. 9; A. 19. benedicti, 802.

aa. Depth of body much less than length of head.

b. Interorbital space a little more than half eye; eye 2 in head. euryops, 803.

bb. Interorbital space % eye; eye 2% in head. pacificus, 804.

802. BATHYLAGUS BENEDICTI, Goode & Bean.

Intermediate between B. atla nticus and B. antarcticus. Head4|; depth H ;

eye 2, as in the other species. The width of the interorbital space is less

than f of that of the eye (proportionately narrower than in the other

species). Snout very short, 4 in eye. D. 9; A. 19 ; V. 9; P. 10. Mouth
short, its angle being about on a level Avith lower margin of eye. Bones

of head thin, semicartilaginous; head apparently scaleless ; no traces of

scales in the specimens before us. Gill cavity, membranes, and branchi-

ostegals as in the other species. Origin of dorsal fin nearer end of snout

than to base of caudal, and equidistant between snout and adipose fin,

its length 2\ in head. Yent placed farther forward than in B. atlanticns,

the length of the postanal portion of the body being greater than that of

head, and contained 3| times in the total without caudal ; ventral fins

opposite posterior portion of base of dorsal. Scales all lost ; apparently in

about 32 longitudinal rows ; and their size may be judged by the fact that

there were 7 rows between base of pectoral and vertical from origin of

ventral. Adipose fin slender and long, 2 in eye.

Several specimens obtained by the Fish Commission steamer Albatross \

One, 5| inches in length, from station 2094, at a depth of 1,022 fathoms
;

another, 5| inches in length, from station 2711, at a depth of 1,311 fath-

oms; a third specimen, about 4J inches in length, from station 2572, at a

depth of 1,769 fathoms. (Goode & Bean.) (Named for .lames E. Benedict,

A -st. Curator of Invertebrates in the U. S. National Museum, for several

years resident naturalist on the Albatross.)

Bathylagut benedidi, GOOD! & BEAN, Oceanic Ichthyology, 55, fig. 64, 1895, Gulf Stream.

Type, No. 33510. Coll. All.ati

803. BATHYLAGU8 EURYOPS, Goode 4 Bean.

Head 4; depth considerably less than length of head, equal to length

of head without snout ; eye 2. D. 9 ; A. 1(5; B.7; P. 9. Width of inter

orbital space a little more than | eye. Snout very short ; profile strep.

its angle on a level with lower margin of eye. All the bonee of the head

very thin, seniicai t ilaginous. Dorsal I'm feeble, nearer tip of snout than

root of oandal. Vent far back, the length of tail no1 being mnoh more

i . n. a. 35
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than that of head : anal feeble. Several specimens were obtained by

the Albatross at about 40° N. latitude, 70° W. longitude, at a depth of

400 to 1.356 fathoms. (Goode & Bean.) (evpvg, wide: wt'. eye.)

Bathijhi - s, G ode & Bean, Oceanic Ichthyology, 55, fig. 63, 1895, Gulf Stream. (Type,

No. 35420, Coll. Albatross; and No. 31861, Coll. Fish Hawk.)

S04. BATHTLAGUS PACIFICTS, Gilbert.

Head 4 ; depth 6f ; eye 2±. D. 8 or 9 : A. 16 : P. 9 : scales 40. Anterior

profile not decurved : premaxillaries anteriorly on level of middle of eye
;

snout short, less than half eye: interorbital Bpace narrow, deeply grooved,

i orbit : lowerjaw with a series of small teeth: the very weak premax-

illaries toothless ; a strong series of teeth on vomer and palatines. Front

of dorsal midway between adipose tin and front of snout : ventrals under

posterior part of dorsal : anal far back : tail as long as head. Scales

lost, apparently about 40 in lateral line. Head, lining of mouth, gill

cavity, and peritoneum black : fins blackish : whole body probably black

in life. Coast of Washington : two specimens taken in 685 and 877

fathoms.

Batiiylagus padficua, Gilbert, Proc. U. S. Nat. Mus., 1890, 55, Albatross Stations 3071 and

3074. (Coll. Gilbert.)

Order T. INIOMI.*

(The Lantern Fishes.)

Soft-rayed fishes, with the anterior vertebra' simple, unmodified, and

without auditory ossicles; symplectic present: no interclavicles: opercu-

lar apparatus sometimes incomplete
;
pharyngeal bones unmodified : gill

openings ample. Mesocoracoid arch wanting or atrophied. t Bones of

jaws variously developed, the maxillary sometimes connate with the pre-

maxillary. Shoulder girdle with its post-temporal not normally con-

nected with the skull, but touching it at or near the nape, trills 4. a

slit behind the fourth. Air bladder, if present, with a duct. Dorsal and

anal fins without true spines : ventral fins, if present, abdominal; scales

mostly cycloid, often wanting: adipose fin present or absent. Skeleton

mostly very weakly ossified. Photophores present in most cases.

Marine fishes, mostly inhabiting the oceanic abysses, closely allied to

the l808pondyli, but lacking the mesocoracoid and having the connection

of the shoulder girdle with the cranium imperfect. In the character of

the mesocoracoid these fishes agree with the eels, and with the Haplomi

and the spiny-rayed fishes. These latter have the post-temporal differ-

ently attached. This order is a provisional one. and its members may he

* We have bad 110 opportunity for critical study of most of the families of the Tniomi. Our
knowledge of them i> drawn chiefly from the recent monographic works, especially the excellent

report of Dr. Giinther "ii the Deep-Sea Fishes of the Challenger Expedition, that of Dr. Vaillant

on tin- fishes taken by the Travailleur et Talisman, and that of Dr. Lutken on the ''Spolia

Atlantica" in the museum at Copenhagen. Even more important than these has been the

Oceanic Ichthyology of Goode A' Bean, advance sheets ot which comprehen.-dve work have been
most kindly placed at our disposal.

f This character, the most important by which the haomi are separated from Isotpondyli, has
not beeu verified iu several of the families.



Jordan and Evermann.—Fishes of North America. 531

reunited with the Isospondyli or otherwise distributed when the osteol-

ogy of the different families is known. In but few genera has the
me80coracoid or the post-temporal received examination. (Iviov, nape;
uuor, shoulder.)

Giinther divides the Iniomi into two families, Stomiatidce and Sternopty-

chidce, according to the relation of the maxillary to the border of the
mouth. Goode and Bean follow Gill in separating the group into many
families. Liitken, who has made most valuable studies among the deep-

sea forms, seems inclined to recognize several families. He regards it as

necessary either freely to subdivide the group or else to regard the whole
as a single family. The composition of the group and the varied relations

of its parts are best seen by regarding its principal types as of family

value. We begin the series with the family which contains most shore

species, and which is apparently nearest the Isospondyli, from which group
the Iniomi have apparently been modified or degraded.

Families* of INIOMI.

a. Post-temporal connected with back of cranium near sides; no photophores or barbel.

b. Adipose fin typically present (rarely atrophied or lost); l.ody not very elongate; anal
fin distinct,

c. Scales present, usually persistent; teeth cardiform or villiform, usually movable.

d. Maxillary very narrow, rudimentary, or obsolete; hypocoracoids not divergent;

pseudobranchise present. Synodontid.k, ixviii.

dd. Maxillary well developed, dilated behind.

e. P6eudobranchia> present; pectorals normal; hypocoracoids mostly diver-

gent, undivided. Aulopidje, lxix,

ee. Pseudobranchhe absent; pectorals not normal.

/. Pectorals subhumeral. Benthosaurid.i:, i.xx.

ff. Pectoral rays elongate, arranged in two groups.
Bathypteroid.k, lxxi.

bb. Adipose fin absent.

g. Body covered with scales which are large, thin, and deciduous; teeth villiform, in

bands; no photophores on the scales, but a large, luminous plate on the head
in place of eyes; maxillary dilated behind; pectorals and ventrals well devel-

oped, approximate. Ipnopidje, lxxii.

gg. Body scalejess; teeth granular, in bands; pectorals normal.

h. Ventrals present; opercular apparatus incomplete. RONDELETIIDJE, i.xxm.

///(. Ventrals absent; opercular apparatus complete; a conspicuous lateral furrow;

general form and appearance of young cetaceans. Cetomimid.t:, i.xxlv.

aa. Post-temporal impinging upon occiput.

i. Vertebra; and neural spines normal, not projecting from the flesh iu front of the dorsal
fln.

j. Photophores present.

k. Barbel wanting.

/. Pseudobranchise present.

in. Premaxillaries forming entire margin of upper jaw: body scaly
j

opercles complete. My< roprtiD^, lxxv,

mm. Premaxillaries nut forming the whole margin of upper jaw, the

maxillary entering into it; body naked; opercular apparatus

Incomplete. M lurolicid k, i xxvi.

//. Pseudobranchies absent; mouth large, with canine teeth; scales deciduous

or wanting. CHATJI40D0NTIDJB, LXXVII,

H: Barbel present, veiv long,

* TIm- analysis of the families of Iniomi Is chiefly taken from Goode a Bean, Oceanic
I < 1 1 1 1 1 \ ology.
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ti. Maxillaries forming lateral margin of upper jaw; barbel free at tip.

o. Adipose fin present; pectorals present; body naked; dorsal bebind

vent, but in advance of anal. Astronesthid.e, lxxviii.

00. Adipose fin absent; pectorals present or absent. Stomiatidje, lxxix.

mm. Maxillaries not forming part of margin of upper jaw; pectorals rudi-

mentary; opercles membranaceous; body scaleless; dorsal sbort, post-

median; barbel of peculiar form, connecting throat with symphysis

of lower jaw. Malacosteid.e, i.xxx.

jj. Pbotophores minute or wanting; no barbel.

p. Premaxillaries forming margin of upper jaw; fang-like teeth in mandibles

and palatines and sometimes on vomer.

q. Dorsal long, occupying entire back; body naked. Alepisairip.e, i.xxxi.

qq. Dorsal short, median or posterior.

r. Body naked. Odontostomii>.k, lxxxii.

rr. Body covered with thin, caducous scales. Paralepidip.e, i.xxxiii.

it. Vertebral or neural spines projecting through skin of the back in front of dorsal fin.

.«. Body short and deep, compressed; anterior neural spines abnormally developed,

projecting through the skin of the back, in advance of the dorsal; pectorals

present; photophores present; mouth obliquely cleft or subvertical.

Sternoptyciiid.i:, lxxxiv.

ss. Body elongate, snake-like; vertebrae with spiny processes anteriorly which pro-

ject through the skin of the back in front of dorsal rays; pectorals absent;

body naked; dorsal long and low, beginning in advance of the vent.

Idiacanthid.e, lxxw.

Family LXVIII. SYNODONTIDyE.

(The Lizard Fishes.)

Body oblong or elongate, little compressed, covered with cycloid scales,

rarely naked. Mouth very wide, the entire margin of the upper jaw

formed by the long and slender premaxillaries, closely adherent to which

are the slender maxillaries, the latter mostly rudimental or obsolete,

never widened at tip. Teeth mostly cardiform on both jaws, tongue,

and palatines ; canines rarely present ; large teeth usually depressible.

No barbels. Opercular bones usually thin, but complete. Gill mem-
branes separate, free from the isthmus. Branchiostegals usually numer-

ous. Pseudobranchia3 present. Gill rakers tubercular or obsolete.

Lateral line present. Adipose fin present, rarely obsolete; dorsal fin

short, of soft rays only; pectorals and ventrals present; anal fin moder-

ate or long ; caudal forked. Skeleton rather well ossified. Air bladder

small or wanting. Intestinal canal short. Sides sometimes with phos-

phorescent spots or photophores. Eggs inclosed in the sacs of the ovary

and extruded through an oviduct. Genera about 10, species about 40,

mostly inhabiting shore waters, some of them descending to the depths.

(Scopelidce, group Saurina, part, Gunther, Cat., v, 393-403, 1864.)

a. Scales present, more or less adherent.

b. Teeth of premaxillary simple, compressed, not barbed, in one or two rows; a broad

band of similar teeth on palate.

c. "Vent slightly nearer base of caudal than axil of pectoral; head short, blunt,

compressed. Trachinocephalus, 2-17.

<<. Vent much nearer base of caudal than base of ventrals; head depressed, with fiat

triangular snout. SyNODUS, 248.

bb. Teeth of premaxillary in a very broad band, curved, unequal, and barbed at the end-

a similar band on palatines. Bathysaurus, 249.

aa. Scales very caducous or wanting; teeth in narrow bands; vent posterior.
Bathylaco, 250.
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247. TRACHINOCEPHALUS, Gill.

Trach otocephalus, Gill, Cat. Fish. East Coast N. Amer., 53, 1851, (myops). (Name only; first

defined by Jordan' & Gilbert, Synopsis, 281, 1883.)

This genus is closely related to Synodus, from which it differs chiefly

in form and in the relative development of the fins. Body stout, the

head short, blunt, and compressed, its form much as in the genus Track*-

nas. Vent well formed, very slightly nearer base of caudal than base of

ventrals, under tip of last dorsal ray. Teeth as in Synodus, but slender,

smaller, and closely set. Lower jaw projecting. Species few, shore

fishes, widely diffused in the tropical seas. (Trachinus, the weaver-fish,

connected with dpdicaiva, dragon, the name still used in Greece; Keda/r/,

head.)

805. TRACHINOCEPHALUS MYOPS (Forster).

(Ground Spearing; Lagarto.)

Head 3f ; depth about 5. D. 11 ; A. 11 or 15 ; scales 1-58-7. Vertebrae 58

;

coeca 25. Snout very short, shorter than eye, lower jaw projecting ; top

of head rough ; interorbital space concave. Pectoral very short, nearly

2 in head, scarcely reaching beyflnd the front of the very long ventrals,

which are as long as head and reach vent ; anal very large, its base 1£ in

head, I longer than the dorsal. Light brown; three or more lengthwise

stripes of yellowish alternating with brown, the upper stripe just above

lateral line and edged with darker ; a pale streak along lateral line; six

diffuse brown cross blotches on back, ceasing just below lateral line;

back mottled, a large black scapular blotch ; top of head vermiculated
;

a dark brown band from eye across lower jaw ; fins nearly plain. Tropi-

cal parts of the western Atlantic, abundant and widely diffused ; common
in West Indies and Brazil, and ranging on our Atlantic Coast to South

Carolina; originally described from St. Helena. (fidioib, short-sighted,

blinking.)

Salmo myops, Forster MS., Block & Schneider, Syst. Ichth., 421, 1801, St. Helena.

Osmerus lemniscattu, LACEBEDE, Hist. Nat. Poiss., v, 230, 1803, Martinique; after Plumier.

ftourtu truncatus, Aoassiz, Pise. Brasil., 82, 1828, Brazil.

f Sahno trachinus, Schegei., Fauna Japon. Poiss., 231, 1842, Japan ; the East Indian, Chinese,

and Japanese form, Trachinocephalus limbatus, is little if at all different from T. myops.

f 8aumslimbatu8, Eydotjx & Souleyet, Voyage Bonite, Foiss.,100, 1853.

by, Memoriae, u, 305, 1861, Cuba ; erroneously stated t<> have 10 rays.

Sauna myops, GON'THEB, Cat., v, 398, 1864.

Ins myops, Jordan & Gilbert, Synopsis, 281, 1888.

Trachinocephalus myops, Jordan, Proc. U. S. Nat. Mus., 1890, 314.

248. SYNODUS" (Gronow) Bloeh & Schneider

(Lizard Kisiiks.)

Synodus (Okonow) Blooh & Schneider, Syst. Ichth., 396, 1801, [synodus).

1; m ini sqi 1 .
1 laratteri, etc., 56, 1810, (marmoratus).

1, Cuvieb, ELegne Animal, Ed. i, 169, 1817, (saurus).

Alpi 0, Eur. Mi riil., in, 168, IE 16 llpismaris risto), (yery young).

'1
( Ibistotli

I
Swainson, Nat lli-t. Aiiim., 11,287, 1839, (mtdtiemmeut kiwis),

lea of Synodus nave been 1 ritii alb studied bj Dr. Beth B. Keek, Pro \ Hat Bd.
Pin hi. for 1881.



534 Bulleti?i 47, United States National Museum.

First superior pharyngeal cartilaginous ; second without teeth ; third

and fourth separate, with teeth ; lower pharyngeals separate. Body

elongate, suhterete. Head depressed, the snout triangular, rather pointed.

Interorhital region transversely concave. Mouth very wide
;
premaxil-

laries not protractile, very long and strong, more than half length of

head ; maxillaries closely connected with them, very small or obsolete

;

premaxillaries with one or two series of large, compressed, knife-shaped

teeth, the inner and larger depressihle
;
palatine teeth similar, smaller,

in a single broad band ; lower jaw with a band of rather large teeth, the

inner and larger teeth depressihle ; a patch of strong, depressihle teeth

on the tongue in front, and a long row along the hyoid bone
;
jaws nearly

equal in front. Eye rather large, anterior; supraorbital forming a pro-

jection above the eye. Pseudobranchise well developed. Gill rakers

very small, spine-like. Gill membranes slightly connected. Top of head

naked ; cheeks and opercles scaled like the body ;
body covered with

rather small, adherent, cycloid scales; lateral line present; no luminous

spots. Dorsal fin short, rather anterior
;
pectorals moderate, inserted

high ; ventrals anterior, not far behind pectorals, large, the inner rays

longer than the outer; anal short; caudal narrow, forked. Yent pos-

terior, much nearer base of caudal than base of ventrals. Branchioste-

gals 12 to 16. Stomach with a long, blind sac and many pyloric co?ca.

Skeleton rather firm. Species numerous. Voracious fishes of moderate

size, inhabiting sandy bottoms at no great depth, in most warm seas.

(awudovc, ancient name of some fish, from owodovq, teeth meeting, not

shutting past each other like scissors.)

a. Scales large, 43 to 50 iu the lateral line, which has a hlunt keel posteriorly.

b. Tips of first rays of dorsal not reaching tips of last rays when depressed; snont short,

broad, 4^ in head; shoulder girdle with a large black blotch, anal rays 10 or 11;*

scales 4-48-6. INTERMEDINS, 806.

bb. Tips of first rays of dorsal reaching tips of last rays when depressed.

c. Shoulder girdle chiefly black; snout short, rounded, 4 in head; ventrals 1| in head;

anal rays 10; scales 4-48-5. evermanni, 807.

cc. Shoulder girdle with the black spot very small or wanting; snout rather pointed,

3% in head; ventrals Y% in head; anal rays 10 to 12. poeyi, 808.

aa. Scales small, 58 to 68 in lateral line.

</. Anal fin very short, its rays 8 only; pectoral fin short.

e. Scales moderate, 58 in the lateral line; snout 4 in head; shoulder girdle slightly

dusky; dorsal mottled. BTNODUS, 809.

ee. Scales small, 68 in the lateral line; snout 41
^ in head; shoulder girdle pale; dorsal

mottled. LAOERTINUS, 810.

</</. Anal fin moderate, its rays 10 to 13; shoulder girdle chiefly yellowish.

/. Snout very broad, broader than long; about 10 scales in a cross series from dorsal

to ventral; jaws subequal; scales 4-60 to 64-5; tail with a slight keel.

saVitus, 811.

ff. Snout not broader than long; more than 10 scales in a cross series from dorsal to

ventral; lower jaw included; tail not keeled.

;/. About 4 rows of scales (6 counting obliquely) between lateral line and adipose

fin; scales on cheeks in 4 to 7 rows.

h. Head very small, 4% to 4| in length; first ray of dorsal coterminous with

last ray when the fin is depressed; cheeks with 4 rows of largo scales:

ventrals 11 in head. Scales 6-61-6. SCITULICEPB, 812.

' In the count of rays in the species of Synodus, only those fully developed are enumerated,
the rudimentary 6imple ray being omitted.
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hh. Head moderate, 3% to 4% *n length; scales on cheeks in 6 or 7 rows.

i. Head not verniiculate above, its length 3% to 4 in body; 6 rows of

scales on cheeks. jenkinsi, 813.

ii. Head vermiculate above, its length 4 to 4J^ in body; 7 rows of scales

on cheeks. foztexs, 814.

gg. About 6 rows of scales in a vertical row between lateral line and adipose fin;

cheeks with 9 rows of scales; scales 13-66-16, the vertical rows counted

obliquely. lucioceps, 815.

806. SYXODUS IXTER3IEDICS (Agassiz).

(Sand Diver.)

Head 4; depth 8 ; eye 41. D. 11: A. 11; scales 4-48-7. Body rather

stout; head blunt, large, the snout broader than long, about equal to

eye. Frontal bones little striate ; interorbital space concave, G in head
;

prominent striae behind eye; jaws subequal
;

prdlliaxillary If in head,

longer than pectoral. Scales large, 4 to 6 rows on cheeks, 3 series

between adipose fin and lateral line. Dorsal high, as high as long; pec-

toral 2 in head; ventral 1^. Grayish, abruptly paler below; back and
sides with 8 dark crossbands broadest at lateral line, these some-

times alternating with fainter ones ; a large jet-black blotch on upper
part of shoulder girdle, hidden by opercle ; membrane of maxillary

black ; dorsal and pectorals finely barred ; lower fins and branchiostegals

yellow; adult with an orange spot on each scale below. Length 15

inches. Coast of southern Florida to Brazil ; not rare; the most brightly

colored of our species, (intermedins, intermediate—between myops and

fa tens.)

Sanrns intermedins, Aoassiz, Spix, Pise. Brasil., 81, 1828, Brazil.

Saurus anolia, Civikr A; Valenciennes, Hist. Nat. Poiss., xxn, 483, 1849, Bahia ; Martinique.
Sanrus intermedins, GCnthkij, Cat., v, 396, 1864.

Synodus intermedins, Jordan & Gilbert, Synopsis, 889, 1883.

807. SYXODUS EYEBMANNI, Jordan & Bollman.

Head 3J- to 3f ; depth 6* to 7. D. 10 ; A. 10 ; scales 4-17 to 49-5. Body
terete, rather robust; snout short, rounded rather than pointed, 4 in

head. Mouth large ; maxillary If in head. Lower jaw barely project-

ing. Interorbital area concave, rugose, its least width 5^ in head

:

supraorbital ridge prominent, finely striate. Origin of dorsal nearer

adipose fin than snout by f width of interorbital area: anterior rays

of dorsal coterminous with posterior when depressed, the last rays not

filamentous; the free edge of the fin little concave; dorsal fin higher

than long by nearly an eye's diameter, its length 2\ in head ; tip of ven-

trals reaching halfway to vent (farther in young); their length 1 — 1

'

in head; pectorals extending to near middle of ventrals, l':-r in head;

lobes of caudal equal. Lateral line with ablnnt heel. Color dark above;

8 to lo dnsky greenish oblong spots along lateral line, between which
and below lateral line are tracer of Smaller spots

J
a dusky shade o\ SI

opercle ; skin lining opercle and shoulder girdle dark, the black markings
surrounded by \ell<>\\ ; adipose I'm dark, edged with pale; caudal QOt

haired, inner rays dusky: peotoi aks and dorsal somewhat dusk\ : other
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fins pale ; tip of chin scarcely dusky. Mazatlan to coast of Colom-

bia ; abundant. Length 8 inches. (Named for Dr. Barton Warren Ever-

mann, Ichthyologist of the United States Fish Commission.)

Synodus evermanni, Jordan & Bollman, Proc. U. S. Nat. Mus., 1889, 152, Pacific Ocean, off

coast of Colombia, in 33 fathoms. (Type, No. -1114-1. Coll. Albatross.)

80S. SYNODUS POEYI, Jordan.

Head 4: depth 6|. D. 10; A. 10 to 12; scales 4-41-4. Body terete,

rather robust, the snout rather long and pointed, 3f in head; mouth
large, the premaxillary If in head; lower jaw slightly projecting ; inter-

orbital area concave ; supraorbital ridge present. Dorsal fin inserted

midway between tip of snout and front of adipose fin; the tips of first

and last rays equal when the fin is deilexed. Ventrals 1£ in head, reach-

ing £ distance to ven£
;
pectorals reaching base of ventrals, If in head.

Lateral line with a slight keel posteriorly. Yellowish above, scales

punctate with dark ; breast flesh-colored; sides with a row of irregular

black markings; scapula barred with black, occasionally with a small

black spot, fins not barred, the caudal with dusky shades. Length 5

inches. Cuba: abundant. (Named for Prof. Felipe Poey, its discoverer.)

Sy>todns intermedins, Poey, Emimeratio, 175, 1-13, 1875; not of Agassiz ; Mk.f.k, Proc. Ac. Nat. Sci.

rhila., 1884, 133.

Synoduspoey i, Jordan, Proc. U. S. Nat. Mus., 1886, 526, Havana. (Coll. Jordan.)

809. SYNODUS SYNODUS (Linnaeus).

Head 3^ ; depth 5; eye 5f in head; snout 4: premaxillary 1? : pectoral

2f; ventral l-^ ; anal very short. D. 11; A. 8; scales 5 or 6-58-8. Top
of head quite warty, marked with radiating and with cross streaks

of warts ; interorbital space concave, marked with small warts ; supra-

orbital with a conspicuous bony ridge. Palatine teeth long and slender,

slenderer than teeth of the jaw and almost in one series. Body much
mottled and vermiculated with darker, and crossed by about 15 dark

half bands ; scapular region dusky but without distinct spot ; dorsal and
anal mottled, other fins plain. Coast of Brazil and Lesser Antilles, its

distribution imperfectly known ; our description taken from two speci-

mens in the museum at Paris from Bahia, types of the description of

Cuvier & Valenciennes. The species may not be the original Synodus of

Gronow and Linnaeus. Xo other specific name seems, however, ever to

have been given to it.

? Esox synodus, LlNNasus, Syst. Nat., Ed. xn, 516, 1766, America; based on Synodus of Gronow
Saurus synodus, Ctvier & Valenciennes, Hist. Nat. Poiss., xxn, 477, 1849.

? Synodus fasciatus, Lacepede, Hist. Nat. Poiss., v, 321, ls04: after Gronow.
f Saurus varius, GtfNTHER, Cat., x, 395, 1864; the true varius is a closely related species, possibly

identical with S. synodus, representing the latter in the "Western Pacific ; its scales, 60 to

64, appear smaller than in S. synodus.

810. SYXODl'S LACERTIMS, Gilbert.

Head 3*; depth 5* ; eye 6. D. 11; A. 8; scales 68. Snout short, ±1

in head, 2| in premaxillary, its length slightly less than its width at

base. Eye over middle of premaxillary, which is If in head ; interorbital
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width half snout ; occiput with well-developed rugosites. Scales on
cheeks crowded, in 6 rows; four series hetween adipose fin and lateral

line. Front of dorsal nearer tip of snout than adipose fin hy a distance

equaling diameter of pupil ; the fin low, the tips of anterior rays

barely reaching base of posterior ray in reflexed fin: base of dorsal 1£

in head; upper outline of dorsal convex; anal very small, its base £

length of head
;
pectorals very short, bluntly rounded, the longest ray

2\ in head, not reaching beyond vertical from base of ventraJs; ventrals

reaching halfway to front anal, 1} in head. Color black, with 5

broad dark bars reaching to lateral line or below ; the middle of each

interspace with a fainter bar confined to back ; mandible below with
alternating brown and silvery crossbars ; a black spot at lower angle

of cheeks, with a small silvery blotch below it ; inside of mouth and gill

cavity pale; dorsal and caudal faintly barred. Length 6J inches. Aca-

pulco, Mexico; one specimen known, (lacertinus, lizard-like.)

St/nodus lacertinus, Gilbert, Proc. U. S. Nat. Mus., 1890, 55, Acapulco. (Type, No. 44300. Coll.

Albatross.)

811. SYNODUS SAURUS (Ianuseus).

(Taiientoi.a ; Lacerto ; Tiru.)

Head 4; B. 15; D. 12; A. 12. Scales 3 or 4-60-2. Snout broader than
long, the jaws subequal ; teeth small ; upper surface of head corrugated.

Dorsal slightly higher than long, the tips of the first rays not extending
beyond tips of last

;
pectoral reaching ninth or tenth scale of lateral line.

Scales on tail faintly keeled. Dusky gray, yellow below. Length 17

inches. (Guuther; Goode.) Coasts of Southern Europe and neighboring

islands, recorded by Dr. Goode from the Bermudas, (oavpog, lizard.) (Eu.)

Balmo saurus, Linn.eus, Syst. Nat., Ed. xu, 511, 1766, Mediterranean; after Artedi.

s griseu.% Lowe, Trans. Zoiil. Soc, ir, 1841, 188, Madeira ; (JCxthf.i:, Cat., v, :$94, 1SG4.

Laurida mediterranea, Swainson, Nat. Hist. Anini., ir, 287, 1839, Mediterranean; name only.

7'ir/is' marmoratus, Rafinesque, Caratteri, 56, 1810, Palermo.

Alpismaris ri&so, Risso, Eur. Merid., m, 458, 1826, Nice ; very young.

Synodua lacerta, Goode, Bull. U. S. Nat. Mus., v, 1876, 68, Bermuda specimen
;
not of RiS80.

812. SYNODUS SCITULICEPS, Jordan & Gilbert.

Head 4£; depth 6}. D. 10; A. 12; scales 6-61-6. Allied to S. feetens,

but with the head very small; cheeks with about 4 rows of large scales;

opercles with 1 ; 4 rows between adipose fin and lateral line; ventrals 1|

in head; pectoral 2. Coloration brownish olive, scales of back with pale

dashes; head marbled above
;
pectoral and caudal blackish; adipose no

black, edge pale ; no yellow. Length 7 inches. Cape San Lucas to Pan-

ama; not uncommon in shallow bays, (aoitulus, slender; -ceps, head.)

Bynodm scitulicept, Jordan & Gilbert, Proc. V. S. Nat. Mas., 1881, 344, Mazatlan. (Type,

do. 28:$92. Coll. Gilbert.)

Si:{. SYNODUS JKNKINSI, Jordan & tollman.

Head 3^ to I: depth 6J to 7. D, 10 or 11; A. 13; scales 5-62 to 65-6, <5

rows on oheeks. Body slender, snhtereto, depressed. Head moderate,
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much larger than in S. scUuliceps. Snout broadly triangular, little

pointed, 3i in head, its length about equal to its breadth at base. Mouth
large, premaxillary If in head. Interorbital area concave, rugose,

slightly broader than eye, 5i in head; supraorbital finely striate, with

serrulate edge. Lower jaw included ; teeth moderate. Lateral line

without keel. Origin of dorsal midway between adipose fin and anterior

margin of pupil ; anterior rays of dorsal not extending so far as the last

when depressed; tip of ventrals reaching slightly more than halfway to

vent, their length 1^ in head
;
pectorals reaching root of ventrals, 2 in

head, and longer than snout and eye in larger specimens. Color brown-

ish olive; scales on back with paler specks; a few rows of scales below

lateral line with numerous black dots; head not marbled; jaws not

spotted, tip of lower black ; inside of opercles dark ; lining of shoulder

girdle yellow; pectorals and caudal dusky, former tipped with pale;

adipose fin dark, margined with paler; lower fins pale. Gulf of Califor-

nia to Galapagos Islands, in 16 to 33 fathoms; common. (Named for Dr.

Oliver Peebles Jenkins, who obtained the species at Guaymas.)

Synodus jenkinsi, Jordan <fc Bollmax, Proc. IT. S. Nat. Mus., 1889, 153, off coast of Colom-
bia, Galapagos Islands. (Type, No. 41171. Coll. Albatross).

814. SYNODIS FCETEXS (Linnfeus).

(Lizard Fish; Galliwasp ; Lauarto ; Soapfish.)

Head 4£ ; depth 7; eye oh D. 9 or 10 ; A. 11 or 12; V. 8; scales 7-60

to 64-8 (the vertical rows counted obliquely). Snout long, the upper

jaw 1£ in head. Scales less regularly arranged, and the rows less oblique

than in Synodus luciocejrs ; those on the opercle in about 5 rows, on the

cheeks in 7; 25 to 30 scales along back before dorsal, 4 in a vertical row
between adipose fin and lateral line, 5 in an oblique row. Pectoral fin

short, 2 in head, not reaching ventrals, its length f that of the premax-

illary ; ventral large, li in head, its length from outer edge of base

greater than from tip of snout to upper edge of gill opening. Interor-

bital space considerably concave, with radiating ridges. Olivaceous or

sandy gray: yellowish below; back mottled; upper surface of head

brownish, distinctly vermiculated with yellowish ; ventral fins, lower

side of head, and inside of mouth tinged with yellow ; no scapular spot

;

snout not black at tip ; dorsal scarcely barred. Length 12 inches. Cape

Cod to Brazil, very common from South Carolina southward, on sandy

coasts; not valued as food, (/ceteris, odorous.)

Salmo fattens, Lixn.v.us, Syst. Nat., Ed. xn, 513, 176G, South Carolina. (Coll. Dr. Garden.)

Osmerus cdbidus, Lacepede, IIi>t. Nat. Poiss., v, 229, 1803, Carolina; after Linnets.

Oofegonus ruber, LacepEde, Ili>t. Nat. Poiss., v, 263, 1803, Martinique; after Plumier.

Esox salmoneus, Mitchill, Trans. Lit. & Phil. Soc, i, 1815, 412, New York.

Sdurus longirostris, AGASSIZ, Spix. Pise. Brasil. pi. 43, 1828, Brazil.

Saurus rhexicanus, Cuvier, Regno Animal, Ed. n, 314, 1829, Mexico.

Saurw spicianus, Poet, Memorias, n, 304,1861, Cuba.

Saurusfattens, GCntiier, Cat., v, 396, 1864; Holbrook, Ichth. S. Car., 187, I860.

Synodus spixianus, Poet, Enumeratio, 111, 1875; Jordan, Proc. I*. S. Nat. Mus., 1884, 107.

Synodusfoetens, Jordan & Gilbert, Synopsis, 280, 1883.

Synodus fwtens and spixianus, Meek, Proc. Ac. Nat. Sci. Phila., 1884, 135.
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815. SYXODUS LUCIOCEPS (Ayres).

Head 4; depth 8£; eye 5. D. 11 j A. 12; B. 14; scales 13-66-16 (the

vertical series counted obliquely). Scales arranged in regular, very

oblique rows ; those on the opercles in about 8, on the cheeks in about 9,

rows ; 40 to 50 scales along the back before the dorsal, 6 in a vertical row
between adipose fin and lateral line, and 10 in an oblique row. Pectoral

fin longer, reaching base of ventrals, its length about equal to that of the

premaxillary ; ventral fin not so long as the space between snout and
npper edge of gill opening. Interorbital space little concave, nearly

smooth. Olive-brown above, grayish below, with some golden luster on

sides ; back with slaty reticulations ; head not vermiculated above ; lower

side of head and ventral fins yellow. Length 18 inches, but usually much
smaller. San Francisco to Santa Barbara, rather common in summer;
resembles S. /ceteris, but the scales are smaller. (Indus, pike ; -ee})s, head.)

Sanrus hicioceps, Ayres, Proc. Cal. Ac. Sci., 1855, 60, San Francisco; GtfNTHEB, Cat.,v, 397, 1864.

Synodus lucioceps, Jordan & Gilbert, Synopsis, 281, 1883.

249. BATHYSAURUS, Giinther.

Bathysaurus, Guntiier, Ann. Mag. Nat. Hist., August, 1878, 181, (jieroz).

Body formed as in Sy nodus, subcylindrical, elongate, covered with small

scales. Head depressed, with the snout produced, flat above. Cleft of the

mouth very wide, with the lower jaw projecting
;
premaxillary very long,

styliform, tapering, not movable ; maxillary obsolete. Teeth in the jaws
in broad bands, not covered by lips, curved, unequal in size, and barbed
at the end ; a series of similar teeth along the whole length of each side of

the palate ; a few teeth on the tongue, and groups of small teeth on the

hyoid
;
eye moderate, lateral. Pectoral moderate ; ventrals eight-rayed,

inserted close behind pectoral ; dorsal fin median, of about 18 rays

;

adipose fin present or absent; anal moderate; caudal emarginate. Gill

openings very wide, the gill membranes separate, free from the isthmus.

Branchiostegals 11 or 12. Gill lamina; well developed
;
gill rakers tuber-

cular; pseudobranchia' well developed. Scales rather small. Deep-sea
fishes. ((3a0{>c , deep ; aavpog, Saurus = Synodus.)

S16. BATHYSAURUS FEBOX, Gttnther.

Head 34; depth 7. B. 10; D. 17 or 18; A. 11; C. 19; P. 15; A. 8; scales

8-74 to 78-8. Body elongate, subterete. Head alligator-like, naked.
except on check and occiput , with strong nasal and interorbital ridges:

its greatest width more than half its length ; gape of month very wide.

, length of body, extending behind eye for a distance equal to interor-

bital width. Premaxillary with 2 irregular rows of depressible teeth.

some of them barbed, those of inner row much the largest; lower jaw

enormously strong, its sides projecting beyond the upper ja^ ; its dentary
edge thickly studded with depressible teeth, many of t hem, especially the

larger inner ones, strongly barbed ; those in front, olaw-like, recurved;
'A rows of teeth on the palatines, tin- middle ones \m-.v much enlarged
and m..-,t of them Btrongly barbed, these being the largest of all the teeth:

00 tin- tongue ;i tew weaker teeth and groups of similar teeth on the
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vomer. Insertion of dorsal behind snout at a distance a little more than

its own base and about \ the total length, longest ray equal to great-

est depth of body. No adipose dorsal (in the specimens known); anal

inserted considerably behind last ray of dorsal, its base about half that of

the dorsal ; ventrals well apart, inserted just in front of the dorsal, their

length half head; pectoral as long as lower jaw, its seventh ray pro-

longed to a length equal to that of head; caudal slightly forked ; scales

thin, cycloid, deciduous, those of the lateral line larger, brownish ; lining

of gill cavity blue-black. Atlantic and South Pacific, known from off

New Zealand, Morocco, and the Gulf Stream if, as supposed, the American
B. agassizii is identical with B.ferox. (Goode & Bean.) (ferox, ferocious.)

Balhysaurus ferox, Gunthek, Aim. Mag. Nat. Hist., 1878, 182, east coast of New Zealand.

BaOiysaurus agassizii, G<>oi>e A: Bban,Bu11. Mus. Comp. Zoiil., 1882, 215, Gulf Stream, 33 N. in

647 fathoms; Goode & Bean, Oceanic Ichth., 58, 1895.

250. BATHYLACO, Goode & Bean.

Bathylaco, Goode & Bean, Oceanic Ichthyology, 57, 1895, (nigricans).

Body subcylindrical, rather elongate, stout, similar in form to Syvodus.

(Scales absent in the specimen studied, and it is not even possible to

determine whether or not this is a naked species.) Head conical ; snout

short. Mouth very large, wide, oblique, lower jaw slightly projecting.

Premaxillary narrow and long, with small teeth, which are somewhat
biserial in front and uniserial behind, interrupted at the symphysis.

Mandible with a narrow band of similar teeth; palatine teeth in a nar-

row band ; tongue toothless. Eye moderately large, very far forward, its

upper edge close to the dorsal profile. Pectoral small, placed low; ven-

tral nearly median, a little in advance of the dorsal and far behind the

pectoral, with 8 rays ; dorsal origin nearly in the middle of the length

and extending to above the middle of the anal ; adipose fin probably

absent ; anal origin far back, fin short. Gill opening very wide, as

in Bathysa urns, the left membrane overlapping the right, not attached to

the isthmus. Branchiostegals numerous. Gill rakers short and few.

Opercular bones very thin and feeble. Deex> sea. (ftaO'cc, deep; AiifcaoCf a

hole or pit. ^

817. BATHYLACO NIGRICANS, Goode & Bean.

Head 4 ; depth 2; eye 4£ in head, equal to interorbital width. B. 8; D.

20; A. 10; V. 8; P. 6. Snout about 2 in eye and about 8 in head. The
lower jaw the longer. The intermaxillary is nearly t length of head.

The mandible is contained 3 times in distance from tip of snout to origin

of dorsal ; dorsal fin inserted at a distance from the tip of the snout equal

to twice length of head, the length of its base nearly i of total (without

caudal) ; origin of anal under posterior third of dorsal, the length of its

base equal to half that of head
;
pectoral small, placed low, immediately

back of the branchial opening; apparently few-rayed. Color black.

A single specimen in very bad condition, 8+ inches in length, taken by

the Blalce off Santa Cruz, at a depth of 2,393 fathoms. (Goode & Bean.)

(nigricans, blackish.)

Bathylaco nigricans, Goode & Bean, Oceanic Ichthyology, 57, fig. 69, 1895, off Santa Cruz,

Mexico.
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Family LXIX. AULOPIDiE.

Allied to the Synodontidw, but with the maxillary separate, well devel-

oped, and dilated behind. Hypocoracoids extended downward as in many
spiny-rayed fishes. Gill rakers mostly long and slender, needle-shaped.

Eyes normal, large or small. No luminous spots
;
jaws without fang-like

teeth. Dorsal fin moderate, nearly median in position, the body elongate.

Pectorals present, normal in form and position ; adipose fin normally
present. Pseudobranehi® present. This family as here understood

includes some half dozen species—fishes of moderate depths, chiefly of

the Atlantic.

a. Dorsal fin moderate, of less than 15 rays; teeth minute ; scales ctenoid; gill rakers very
slender. Chlorophthalmus, 251.

251. CHLOROPHTHALMUS, Bonaparte.

Chlorophthalmus, Bonaparte, Fauna Italica, fasc. xxvur, Pesci, 1840, (agassizii).

Hyphalonedrus, Goode, Proc. U. S. Nat. Mus., 111, 1880, 483, (chalybeius).

Head elongate ; body subterete, covered with moderate-sized, adherent,

pectinate, or ctenoid scales, which are arranged in straight, parallel,

oblique lines. Mouth rather large, the maxillary well developed, dilated

behind, reaching to beyond front of orbit ; lower jaw projecting. Teeth
very small, sharp on jaws, vomer, and palatines, usually minute teeth on

tongue; eye very large. Dorsal short, inserted before middle of length

of body ;
adipose fin small ; anal short : caudal forked ; pectorals and

ventrals well developed, the ventrals inserted under dorsal and not far

behind pectorals, none of the rays forming exserted filaments. Gill open-

ings wide ; branchiostegals 10
;
pseudobranchhc well developed. Gill

rakers needle-shaped, rather numerous. Color silvery, with darker mark-
ings. Deep seas ;

four species known, resembling smelt. (^Aw/wc, green
;

6(p6a'/fj.oc, eye.)

o. Eyo 2 in head; scales 60 to 63. agassizii, 818.
«<(. Eye :i in head: scales 45 to 52.

b. Dorsal rays 11; depth 6% in length. ciialybeics, 819.
lb. Dorsal rays 8; depth 5>£ in length. TBUCT lentus, 820.

Mv CHLOBOPHTHALHUS AGASSIZII. Bonaparte.

Head 3£ ; depth 51
; eye very large, about 2 in head. D. 1 1 or 12 ; A. i>

;

scales 60 to 63. Dorsal origin at i the distance from snout to base

of caudal rays, its height about equal to that of the ventral, 5 times in

total length; anal insertion about f of distance from Mmnt to base of
caudal; ventral ins. Tied under middle of dorsal: pectorals reaching
nearly to middle of length of body. Color greenish bronze, with silvery

reflections. (Goode & Bean.) Atlantic and Mediterranean, rare about
Naples and Sicily. It also occurs at considerable depths in the eastern
Atlantic. The French expedition obtained it oflf the A/ores in 720

fathoms, also in the Sai gasso Sea, 202 fathoms, and off the Cape Verdes, 230
to 290 fathoms. The Albatron obtained specimens from various localities

in the Western Atlantic. Named for Louis Agassi/., ichthyologist and
teacher, u

t he best friend t hat ever Bl nd. •hi had."
| I

I'm.
|

Ohlorophlhalmm agami it, BONAPABIT, Fauna Italica. \A. l'JI, 1840, Italy. < .1 s 111 u:. < 'at., \, KM,
1 Goodi .v 1:1 \s, Oceanic [chthyol., 80, 1

Cuvibb & \ u i.n. n \ m 11 1 tfat. Poisa., xxii, 521. 1848
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819. CHLOROPHTHALMUS CHALYBEIUS* (Goode).

Depth 6£; width 7£. D. 11 ; A. 8; C. 16: P. 17 or 18; V. 9 or 10;

scales about 6£-48-6. Body terete. Least height of the tail half that of

body. The scales are moderately strong, sharply pectinated at the edge,

and arranged in regular transverse rows, overlapping in such a manner as

to resemble oblique plates upon the sides. Length of head to end of

flexible flap of the operculum slightly more than I of the body, and itself

slightly more than 4 times length of snout. Orbit 4 times width of the

interorbital space, 3 in length of head. Maxillary broad and flattened

posteriorly, in length ^ of the body; it extends back to anterior margin

of pupil. Mandible protruding beyond the snout. When the mouth is

closed the tip of mandible projects noticeably. Dorsal almost midway
between snout and adipose dorsal, its height almost equal to that of ven-

tral ; adipose dorsal over middle of anal, its length half diameter of orbit

;

distance of anal from snout about f of the body length, its length of base

equal to length of snout ; its height to that of middle caudal rays ; cau-

dal furcate
;
pectoral long, subfalcate, inserted close to the branchial

cleft, its tip extending to fourteenth scale of lateral line, its length twice

that of mandible; ventral located § of distance from snout to base of

caudal, directly under middle of dorsal. Color grayish, mottled with

brown ; scales metallic silvery. Gulf Stream, in from 85 to 167 fathoms.

(cluriybeius, iron-colored.)

Hyphalonedrus chalybeim, Goode, Proc. U. S. Nat. Mus., in, 1880, (Feb. 16, 1881), 484, Gulf Stream

off Rhode Island; (Type, No. 26092. Coll. Fish Hawk); Jordan <fc Gilbert, Synopsis,' 296,

1883.

Chorophthalmus agassizii, Gunther, Challenger Report, xxn, 132, pi. l, fig. c, 1887; not of Bona-

parte.

Chlorophthalmus chalybeim, Goode & Bean, Oceanic Ichthyology, 60, fig. 71, 1895.

820. CHLOROPHTHALMUS TRUCULENTUS, Goode & Bean.

D. I, 8; A. I, 7; V. 9 or 10. Body subterete, somewhat compressed, its

height 5^ in its length, its width about 8. The least height of the tail

about 2^ in greatest height of body at the insertion of dorsal. Scales

moderate, cycloid, arranged in regular transverse rows, overlapping in

such manner as to resemble oblique plates on the sides. Lateral line

rather inconspicuous, containing between 40 and 50 scales; about 6 scales

between lateral line and origin of dorsal, and 6 or 7 between it and ven-

tral. Greatest length of head from tip of projecting lower jaw a little

more than i that of body, or 21 times in length of snout ; lower jaw

projecting beyond tip of snout a distance equal to i length of snout.

Orbit nearly equal to snout, and about i length of head; width of inter-

orbital space 2 in orbit. The maxillary broad and flattened posteriorly,

about 8 times in length of body, not reaching perpendicular from anterior

margin of the orbit. Insertion of the dorsal midway between tip of

* Chlorophthalmus chalybeins is not identical with 0. agassizii, but is well separated by the smaller

eye, longer, more conical snout, lower, more terete body, and larger scales. It closely resem-

bles it, however, in general form. Dr. Giinther's diagnosis of O. agassizii in the Challenger

volume more nearly applies to ('. chalybeins, and hie figure is apparently of c. clialybeim. Speci-

mens were obtained by the Fish Hawk in five localities ranging in depth from 101 to 150 fathoms,

and by the Albatross from eleven stations at depths of from 85 to 167 fathoms.

—

Goode & Bean.
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snout and adipose dorsal, its height greater than length of ventral, which

is equal to greatest height of body ; the adipose dorsal over middle of

base of anal, its length f diameter of orbit. Distance of anal from snout

about f length of body, length of its base about £ that of snout, its height

equal to diameter of orbit ; caudal furcate
;

pectoral long and strong,

its length equal to distance from tip of snout to posterior margin of orbit,

and about twice that of mandible; ventral inserted under the middle of

base of dorsal, the distance from posterior margin of orbit equal to dis-

tance of the latter from snout. Color brownish. One specimen about 8

inches in length, obtained by the steamer Blake, at Station LII, off Barba-

does, in 158 fathoms. (Goode & Bean.) (tructilentus, truculent.)

Otilorophthalmua truculenlv.s, Goode & Bean, Oceanic Ichthyology, 61, fig. 72, 1895, off Barbadoes
in 158 fathoms.

Family LXX. BENTHOSAURID^.

This small family of deep-sea fishes is allied to the Synodontidw but with

well-developed supramaxillaries widening backward and applied to the

dentigerous intermaxillaries
;
pectorals inserted near the shoulders, and

very long ventrals. (Gill.) It includes a single genus, Benthosaurus.

252. BENTHOSAURUS, Goode & Bean.

Benthosaurus, Goode & Bean, Bull. Mus. Comp. Zool., xn, No. 5, 168, 1886, (grallator).

Body long, somewhat compressed, tapering into a slender, elongate,

caudal peduncle. Scales cycloid, of moderate size. Head slightly

depressed; cleft of mouth wide, horizontal, the lower jaw projecting at

its extremity and anteriorly at the sides ; maxillary long, slender, dilated

posteriorly
;

premaxillary very long, styliform, tapering, immovable.
The intermaxillary and mandible with bands of small teeth, of uniform
size, interrupted at the symphysis ; a short oblong band of similar teeth

on each side of the vomer, separated by a rather wide interspace ; palate

and tongue smooth. Eye very small, inconspicuous. Gill opening
extremely wide, the branchiostegal membrane free from the isthmus.

Gill rakers long and slender, numerous, about twice as many below the
angle as above. Pseudobranchia3 absent. Branchiostegals eleven. All

the tins well developed; no adipose dorsal; dorsal fin median, anal post-

median; caudal forked, with lower lobe produced ; ventral seven-rayed,

inserted opposite the interspace between pectoral and dorsal, the outer

ray produced. (fitvBoq, deep ; aavpog, lizard.)

821. BKNTIIOSAl IUS GBALLATOB, Goode A Bean.

D. 11; A. 12; P. 9j V. 7 ; B. 11; scales 9-55-8 or 9. Body elongate,
somewhat compressed, depressed slightly forward, tapering behind into

a long slender tail, its greatest height 7\ in its standard length, and
equaling j length of head, its greatest width i length of head

;
us height

at the origin of the anal \ of its greatest height. Least height of tail half
the height of body at ventrals

;
length of caudal peduncle 64 times ita

least height. Scales v ery thin, oyoloid, leathery, deciduous, oval in form,

except at base of dorsal and anal tins, where the] become more elongate

;

the horizontal diameter of :i scale in the lateral line equals twice diameter
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of eye; lateral line straight, above the median line anteriorly, becoming

median on caudal peduncle, the tube-bearing scales being prominent, and

about 55 in number ; about 9 rows of scales between dorsal fin and lateral

line ; between the latter and anal fin, 8 or 9 rows.

Head twice as long as greatest height of body, its length contained

a little less than 4 times in the standard body length, considerably

depressed, scaleless except on the vertex and the preoperculum. Oper-

culum (perhaps accidentally) denuded. Snout much produced, almost

equal to width of interorbital space, which is convex. Maxillary extend-

ing far behind eye, its length equal to postorbital part of head ;
mandible

projecting beyond upper jaw a distance slightly more than diameter of

orbit, with a series of 7 large pores on its lower surface; several similar

pores under eye. Nostrils situated about midway between eye and

extremity of snout, small, slit-like, the posterior about twice as large as

the anterior one in each pair.

Dorsal inserted midway between tip of snout and base of middle cau-

dal rays, highest in front, the length of the rays diminishing rapidly

posteriorly ; apparently no adipose dorsal ; anal similar in shape to

the dorsal, the anterior rays being longest, about equal in length to

mandible, its distance from the snout about 3 times length of its

longest ray , caudal forked, its middle rays § as long as those in the

upper caudal lobe; the lower lobe much prolonged, the lower ray being

more than 4 times as long as the middle rays; its extremity bioken

off in our specimen, but apparently it must have been nearly twice as long

as the stump which now remains; pectoral fin normal, inserted close

to the opercular flap, its length slightly greater than that of the head

(although mutilated), extending beyond origin of dorsal ; ventral base

entirely in advance of the perpendicular from the origin of the dorsal

the inner rays reaching vent, while its outer ray is enormously prolonged,

extending far beyond the extremity of the upper caudal lobe, the length

of the prolonged ray fully 4 times that of head ; ventrals close together.

Color brown, the roof of the mouth and inside of the branchiostegal flap

black, as well as the operculum and branchiostegal membrane. One speci-

men, 15£ inches long to the tips of the prolonged ventral rays, was taken

by the Blake, at a depth of 1,850 fathoms, at Blake Station CLXXIV, in

latitude 24° 33' N., longitude 84° 23' W. A second example nearly the

same size, taken by the Albatross, in latitude 39° 3' 15 // N. and longitude

70° 50' 457/ YV\, at a depth of 1,537 fathoms. (Goode & Bean.) (grallator,

one who walks on stilts.)

Benthosaurna graUator, Goode & Bean, Bull. Mus. Gomp. Zoiil., xn, No. 5, 1G8, 1886; Goose «fc Bean,
Oceanic Ichth., 62, fig. 73, 1895, Gulf Stream. (Coll. Blake.)

Family LXXI. BATHYPTEROID.E.

Characters of the family included below in those of its single genus

:

253. BATHYPTEROIS, Giinther.

Jiathypterois, GtJNTHER, Ann. and Mag. Nat. Hist., 1878, 5th scries, it, 183, (longifilis).

Synapteretmus, Goode & Bean, Oceanic Ichthyology, t'>4, 1895, (quadrifilis).

Shape of the body like that of Aulopus. Head of moderate size,

depressed in front, with the snout projecting, the large mandible very
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prominent beyond the upper jaw. Cleft of the mouth wide ; maxillary-

much developed, very movable, much dilated behind. Teeth in narrow

villiform bands in the jaws ; on each side of the broad vomer a small

patch of similar teeth ; none on the palatines or on the tongue. Eye

very small. Scales cycloid, adherent, of moderate size. Kays of the

pectoral fin much elongate, some of the upper being separate from the

rest and forming a distinct division. Ventrals abdominal, 8-rayed, with

the outer rays prolonged. Dorsal fin inserted in the middle of the body

above, or absent; anal short.; caudal forked. Gill openings very wide

;

gill laminse well developed, separate from each other
;

gills rakers long.

Pseudobranchiae none. Deep-sea fishes, the American species belonging

to the subgenus Synapteretmus. (j3advg, deep; Pterois, a genus of Scor-

panoid fishes, with pectoral filaments.)

Syxaptebetmus (o-vvanTos, joined together; eper/xos, oar):

«. Outer ventral rays filiform, simple, prolonged, appressed or inseparably united. End of

dorsal and origin of anal in same vertical, or overlapping.

b. Anal origin in nearly same vertical as end of dorsal. Dorsal origin over axis of ven-

trals or nearly so. Ventral rays elongate.

c. Ventral outer rays appressed; lower caudal ray prolonged; upper pectoral ray not

extending beyond upper lobe of caudal. A. 9 ; scales 59. quadrifilis, 822.

cc. Ventral with the outer rays closely appressed; lower caudal lobe produced; upper

pectoral ray as long as the whole fish. A. 10 ; scales 55. longipes, 823.

Subgenus SYNAPTERETMUS, Goode & Bean.

822. BATHYPTEROIS QUADRIFILIS, Gunther.

Head 5; depth 7; B. 12; D. 14; A. 9; P. II, 9; V. 9; scales 6-59-8.

Eye small, about 3 in snout, or 5 or 6 in postorbital portion of head,

rppermost and lowermost of the pectoral rays filiform, the former

bifid for more than f its length, the latter simple. Outer ventral rays

much prolonged, not dilated; dorsal inserted close to root of ventrals;

adipose fin present, narrow. Head remarkably fiat above and the width

of the interorbital spaoe greater than length of snout. Dorsal fin mid-

way between tip of upper jaw and root of caudal ; aual inserted imme-

diately behind dorsal, its origin equidistant from roots of pectoral and

caudal ; caudal emarginate.

This species possesses not only the long detached upper pectoral ray.

but also an equally long lower ray, which, however, is not removed from

the remainder of the fin. The upper ray becomes bifid in its proximate

third, and is accompanied by an extremely short rudimentary second raj :

it scarcely reaches the caudal fin and is shorter than the lowermost ray,

which may reach to the end of the caudal, and is split only at its very

extremity. Structure of ventral fins as in Bathypterois longipes
}
hut the

Strong oilier rays are somewhat curved and do not reach the end of the

anal. Scales cycloid, as in other species, but those behind the basal

portion of pectoral tin are deeply pectinated, provided with from 5 to L0

Ion l; and narrow teeth, of" which t lie middle ones are the longest. (Gfin-

fcher.) Color blackish or black
;
pectoral filaments whitish.

The types of this species were obtained by the Challenger off t lie coast

of Brazil
J

t wo specimens, one from Stat ion lL'tl. at a dept li of 770 fathoms,

i . n. v. — -:;r.
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one from Station 121, at a depth of 500 fathoms. Other specimens obtained

by the Blake off St. Vincent, and by the Albatross at Station 2385, in 740

fathoms, and at Station 2117, in 683 fathoms. (quadrijilis, having four

threads.)

Bafhypterois quadrijilis, Ginther, Ann. & Mag. Nat. Hist., 1878, it, 184, off coast of Brazil, in

500 to 770 fathoms; Goode & Bean, Oceanic Ichthyology, G5, fig. 75, 1895.

823. BATHTPTEROIS LONGIPES, Giinther.

B. 12 ; D. 13 ; A. 10 ; P. II, 7 or 8 ; V. 8 ; scales 6-55-8. Uppermost pec-

toral ray strongest, about as long as the whole fish, bifid toward its

extremity ; outer ventral rays much prolonged, strong, but not dilated

at the extremity ; dorsal fin inserted at some distance behind root of ven-

trals ; adipose fin present or absent.

Similar to Bathypterois longifilis, differing in the following points : Eye
minute ; dorsal fin farther backward, its origin being nearly midway
between end of snout and root of caudal ; consequently the root of the

ventral is some distance in advance of the dorsal, and the end of the dorsal

is vertically opposite fifth anal ray. One specimen possesses, the other

lacks, adipose fin. Caudal fin deeply forked, with the outer ray much
produced. Of the two branches into which the posterior third of the

long pectoral ray is split, one is much shorter and weaker than the other.

Two outer ventral rays aie closely appressed from the root to end, and

much stouter and longer than the other rays ; they are articulated to the

end and without soft pads. These fin rays extend beyond the end of the

anal fin. (Giinther.) Color black, with white fins.

The Challenger obtained two specimens, 9 inches long, from off the east

coast of South America, Station 325, depth 2,650 fathoms. Several

specimens, 3 to 9 inches long, were obtained by the Albatross and the

Blale. (longus, long; pes, foot.)

Bathypterois longipes, Guntheh, Ann. Mag. Nat. Hist., 1878, n, 184, east coast of South

America in 2,650 fathoms; Guntheb, Challenger Report, xxu, 188, pi. 48, fig. A, 1887;

Goode & Bean, Oceanic Ichthyology, 6G, fig. 76, 18P5.

Family LXXII. IPNOPIDiE.

The characters of this singular group of deep-sea fishes are included

below in the account of the single genus.

254. IPNOPS, Giinther.

Tpnops, Gi'NTHER, Ann. 31 ag. Nat. Hist., 1878, 11, 187, (murrayi).

Body elongate, subcylindrical, covered with large, thin, deciduous

scales, and without luminous organs. Head depressed, with a long, thin,

spatulate snout, like that of Bathypterois, but more depressed, its whole

upper surface occupied by a pair of large, transparent, lamelliform mem-
brane bones which cover a peculiar organ divided longitudinally into two

symmetrical halves. These organs, which represent the eyes, were at

first supposed to be luminous organs, but according to recent investiga-

tions of Professor Moseley they " show a flattened cornea extending along

the median line of the snout, with a large retina composed of peculiar
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rods, "which form a complicated apparatus, destined undoubtedly to pro-

duce an image and to receive especial luminous rays." *

Bones of lower part of head Avell ossified, mouth "wide, the lower jaw
projecting, and the maxillary dilated, as in Bathypterois. Jaws with nar-

row bands of villiform teeth, none on vomer or palatines. None of the

fins filamentous
;
pectorals and ventrals near together, well developed.

Dorsal inserted just behind vent ; no adipose fin ; anal moderate ; caudal

subtruncate. Grill rakers needle-shaped. No air bladder, pseudobranchiae,

nor pyloric cceca. One species known, widely distributed. (l~vbc, lantern

;

coxp, eye.)

824. IPXOPS XURRAYI, Gunther.

Head 6; depth 13£. D. 10; A. 13; P. 14; V. 8; B. 12; scales 55. Body
very slender; head much broader than deep, the snout much depressed,

its outline obtusely rounded ; maxillary extending beyond middle of head.

Gill rakers 10 -f- 22, long and close-set. Vent between ventral fins, slightly

more than a head's length behind gill opening, and nearly twice as far

from base of caudal as from tip of snout. Caudal subtruncate
;
pectoral

reaching ventrals, a little more than half head ; ventrals rather long,

stronger than pectorals and placed well apart. Lateral line faintly indi-

cated. Brown, fins colorless; membranes of mouth and gill cavity black.

Length 5i inches. A bottom fish found at about 2,000 fathoms, recorded

from coast of Brazil, Tristan da Cunha, Celebes, and in tropical America,

(24° 36 / N., 84° W.), and off Bequia. (Named for Dr. John Murray, natu-

ralist on the Challenger expedition.)

Ipnops murrayi, Gi'xther, Ann. Mag. Nat. Hist., 1878, n, 187, coast of Brazil, etc.; Gi'x-

r ii i. it, Voyage Challenger, Deep-Sea Fishes, 191, 1887; Agassiz, Cruises of the Blake, n, 32,

fig. 215, 1888; Goode & Bean, Oceanic Ichthyology, 67, 1895.

Family LXXIII. RONDELETIID.E.

Body more or less compressed, scaleless ; head naked ; no barbels
;

mouth large. Margin of the upper jaw formed by the premaxillaries

only. Teeth coarsely granular. Opercular apparatus complete, its bones

very thin, membrane-like ; no adipose fin ; dorsal fin far back, short and
low, inserted opposite the anal; pectorals short, placed rather low.

Ventrals present, abdominal. Gill opening very wide ; membranes deeply

cleft, free from the isthmus. Pseudobranchiie absent. Deep-sea fishes.

One species known. (Goode & Bean.)

[Rondeletiidte, Cooke & Bean, 1'roc. U. S. Nat. Hub., 1894 i L895), 454, and in Oceanic Ichthyology,

07, 1895.)

* "The existence of well-developed eyes among fiahes destined to live in the dark abya
the ocean seems at ftrsl contradictory, but we must remember that these denizens of the deep
are immigrants from the shore and from the surface. In Mime cases the eyes bave not been

ially modified, but in others there bave been modifications of a luminous mucous mem-
brane, leading on the one hand to phosphorescent organs more or less specialised, or on the oth< r

toeuch remarkablestructures asthe eyes of ipnops, intermediate between true eyes and specialized
phosphorescent plates, in fishes thai bave been blinded and retain for their guidance onlj the
general sensibility of the integuments and of the lateral line, these parts soon acquires
great delicacy. The same is the <!<'• with tactile organs (aaio Bathypttroia and Benthotau
and experiments show thai barbels maybeci organs of touch adapted to aquatic life, sensil
to the faintest movements or the slightest displacement, with power to give the blinded nahaa
lull i Qgaizanco of the state of the medium In which they live."

—

Al$xandtr A
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255. RONDELETIA, Goode & Bean.

Bondeletta, Gooke & Bean, Proc. U. S. Nat. Mus., 1894 (1895), 454, (Mcolor); and in Oceanic

Ichthyology, G8, 1895.

Body oblong, compressed, scaleless. Mouth large, lower jaw slightly

projecting. Teeth in bands, coarsely granular in the jaws; vomer and

palatines toothless; a row of large mucous pores on the lower surface of

the mandible, and extending upward on the preoperculum. Posterior

nostril with a slender filament anteriorly. Eyes moderate, near the

dorsal profile. Snout rather long, obtuse. Supraoccipital bones with a

pair of strong spines projecting horizontally forward over the orbit. Gill

membranes entirely separate; gill rakers numerous, rather long and

slender
;

gills 4, a narrow slit behind the fourth. Branchiostegals 7.

Opercular bones thin, membranous. Dorsal short, rather low, opposite

and similar to the anal
;
pectorals and ventrals small ; caudal small,

probably forked. No vestiges of a lateral line. (Dedicated to Guillaume

Rondelet, "the great French ichthyologist of the seventeenth century,"

one of the ablest of the "Fathers of Ichthyology.")

825. ROXDELETIA B1COLOR, Goode & Bean.

Head about 2 in total length; depth 3 ; eye 6; snout 3. B. 7; D. 14;

A. 14; P. 9 ; V. 5. Maxillary reaching to below the hind margin of eye.

Origin of dorsal fin nearly opposite vent; origin of anal immediately

behind vent, the terminations of the two opposite. Fins low, the rays

pointing horizontally backward ; longest dorsal ray 5 in head, longest

anal ray 4; pectoral fin inserted below middle of body and under end of

opercular flap, its length nearly i that of head ; ventrals inserted

behind middle of total length, and still farther behind tips of the

extended pectorals, their length about § that of head, and when extended,

reaching beyond vent. Color purplish black, with cherry-colored mar-

gins to the fins ; whitish in spirits.

A single specimen i± inches in length, was taken by the Fish Com-
mission steamer Albatross at station 2724, at a depth of 1,641 fathoms.

(Goode & Bean.) (bicolor, two-colored.)

Eondeletia bicolor, Goode & Bean, Proc. U. S. Nat. Mus., 1894 (1895), 454, pi. 17, fig. 1; and iu

Oceanic Ichthyology, 68, fig. 77, 1895. (Type, No. 38202. Coll. Albatross).

Family LXXIV. CETOMIMID^.

Body somewhat compressed, scaleless ; head naked ; lateral line con-

spicuous. No barbels. Mouth exceedingly large; the margin of the

upper jaw formed by the premaxillaries only ; the lower jaw strongly

curved, and slightly projecting beyond the upper. Teeth in jaws in

bauds, granular; vomer, palatines, pterygoids, and also the first gill arch

and the lingual bones (which are greatly enlarged), as well as the upper

pharyngeals, covered with teeth of a similar character. Opercular appa-

ratus incomplete, its bones very thin, membrane-like. No adipose fin;

dorsal fin far back, short, high, inserted opposite the anal, which it

resembles; pectorals short, placed rather low; ventrals absent. Gill

opening immense, the membranes deeply cleft, free from the isthmus.
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Gills 3. Pseudobranchiae absent. (Goode & Bean.) Deep-sea fisbes of

uncertain relationship, bearing a singular resemblance to diminutive

whales. Two species known. {Cetomimidce, Goode &. Bean, Proc. U. S.

Xat. Mus., 1894 (1895), 451; and in Oceanic Ichthyology, 68, 1895.)

256. CETOMIMUS, Goode & Bean.

CHomimus, Goode & Bean, Proc. U. S. Nat. Mus., 1894 (1895), 452, (gillii); and in Oceanic

Ichthyology, 68, 1895.

Body oblong, compressed, scaleless; similar in its vertical outline and
proportions to that of the right whales (Balamidce), a resemblance which

is greatly enhanced by the shape of the enormous mouth, and in the

lower jaw, which is strongly curved, projecting slightly beyond the

snout. Teeth in granular bands, covering all the bones of the mouth,

tongue, and throat. Mucous pores sometimes present on the back. Nos-

trils far forward, open slits without flap. Eyes very small and placed

far below the dorsal profile. Gill membranes deeply cleft, not attached

to the isthmus; gill rakers absent, replaced by a granular tooth-like

surface upon the arch
;
gills 3, no slit behind the third. Branchioste-

gals 9. Opercular apparatus incomplete, bones thin and membranous.

Dorsal short, high, inserted very far back, directly opposite the anal,

which it resembles in shape and size. Caudal peduncle short and slen-

der. Ventrals absent
;
pectorals broad and short, placed low ; caudal

small, weak, probably emarginate or truncate. Lateral line broad, con-

sist ing of two furrows, connected vertically by numerous short cross

grooves, (kt/toc, whale; /ui/ntojuai, to mimic.)

n. Dorsal rays 16. gillii, 826.

aa. Dorsal rays 19. storeri, 82T.

886. (ETOMIMUS GILLII, Goode & Bean.

Head about 3; depth a little more than 4; B. 9 ; D. 16; A. 16 ; P. 16.

Eye minute, about 23 in head, and about 8 in snout, inserted midway
be! ween margin of jaw and dorsal profile, distant from the former a apace

contained about 2} times in length of snout. The maxillary reaches very

far back, extending to a point behind orbit equal to H times length of

snout. Origin of dorsal directly above that of anal, which is inserted a

short distance behind vent; distance from snout equal to more than 1

times length of its own base, and distance of its termination from root

of upper rays of caudal equal to its own greatest height; anal similar

in shape and extent to dorsal, but the thirteenth to the fifteenth rays

the longest . while t he eighth to eleventh are the longest in dorsal ; length

Of these longest rays about equal in the two fins, and contained slightly

than 3 times in head: pectoral inserted somewhai below middle of

body , close to extremity of opercular dap; broadly lanceolate, abon I 34

times in head; ventrals Laoking. Lateral line sweeping in a bold

< nrve from a point above the upper angle of the gill opening to a point

in middle of bodj betweeD origin of dorsal and anal fins, and thence iu a

traighl median Line to base <>t" oandal. Color blue-black.

\ Bingle specimen of this curious species, ."> inches in length, was taken

b\ the Albatrois, August 20,1884, at station 2206, in 3 (J° 36' N. latitude,
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71° 24' 30" W. longitude, at the depth of 1,043 fathoms. (Goode & Bean.

)

(Named for Dr. Theodore Gill.)

Cetomimus gittii, Goode & Bean, Proc. U. S. Nat. Mue., 1894 (1895), 452, pi. 17, fig. 2; and in

Oceanic Ichthyology, 69, fig. 78, 1895, Gulf Stream. (Type, No. 35529. Coll. Albatross.)

827. CETOMIMUS STORERI, Goode & Bean.

. D. 19; A. 16. Head 3^; depth about 4 in total length ; eye 18 in head

or 7 in snout, inserted nearer dorsal profile than to jaw, its position in

the vertical being twice as far from the line of the upper jaw as from the

dorsal line, and nearly in the line of the vertical erected from middle of

upper jaw to the right angles of its edge. Lower jaw strongly curved,

projecting far beyond upper. Origin of dorsal fin a little in advance of

that of anal, which is inserted at a distance from the vent equal to 3 or 4

times diameter of eye ; dorsal fin longer than anal, the termination of

the latter being under the fifth ray from the end of the dorsal ; they are

about equal in height, and the direction of the rays when erected is back-

ward and at an acute angle with the axis of the body ; the longest rays

about 2\ in head; pectoral fin inserted very far down, the lower portion

of its peduncle almost on the abdominal line; the fin is lanceolate, and,

although mutilated, is believed to have been about | as long as the head

;

lateral line in a sinuous curve from a point above the upper angle of gill

opening to a point somewhat in advance of insertion of dorsal, and

thence in a straight line to base of caudal. A line of mucous pores on

either side of the median dorsal line in advance of dorsal.

A single specimen of this species, 4f inches in length, was taken by

the Fish Commission steamer Albatross at station 2222, on September

6, 1884, at a depth of 1,535 fathoms. (Goode & Bean.) (Named for David

Humphreys Storer, the accomplished author of the History of the Fishes

of Massachusetts.)
Cetomimus stored, Goode & Bean, Proc. U. S. Nat. Mus., 1894 (1895), 453, pi. 17, fig. 3; and in

Oceanic Ichthyology, 69, fig. 79, 1895, Gulf Stream. (Type, No. 35634. Coll. Albatross.)

Family LXXV. MYCTOPHID.E.

(The Lantern Fishes.)

Body oblong or moderately elongate, more or less compressed, covered

with scales, which are usually cycloid, but sometimes ctenoid. Mouth
wide, the entire margin of the upper jaw formed by the long and slender

premaxillaries, closely adherent to which are the slender maxillaries.

Teeth various, mostly villiform, and in bands in the jaws; also on the

pterygoids, palatines, and tongue; and on the vomer in adults. No bar-

bels. Gill membranes separate, free. Branchiostegals 8 to 10. Pseudo-

branchiae well developed. Gill rakers long and slender. Lateral line

usually present, the scales prominent and often enlarged. Cheeks and

opercles scaly. Adipose fin present ; dorsal fin short, median, of soft

rays; pectorals and ventrals present; anal fin moderate; caudal

forked. Air bladder small. Intestinal canal short. Luminous spots or

photophores more or less regularly placed along sides of body ; larger

luminous glands often present on the head or on the caudal peduncle.
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Species about 100, placed in one genus by Giinther and Liitken, divided

into many by Goode & Bean. Small fishes, very widely distributed in

the open sea. They live away from the shores, ordinarily at a consider-

able depth, coming to the surface at night or in stormy weather, descend-

ing by day.

Until the recent review of the Mediterranean species by Raffaele and
especially the admirable monograph by Dr. Liitken (Spolia Atlantica,

part 2, 1892), the species were very imperfectly known. This masterly
paper of Dr. Liitken has been followed by a very exhaustive account of

the Atlantic species by Goode & Bean (Oceanic Ichthyology). Advance
sheets of this paper have been kindly placed at our disposal by its authors,

and our manuscript has been entirely recast to include the species there

described. Liitken places the species in one genus, Scopdus, but " for

convenience of study and comparison " Goode & Bean have thought it

"best to break up this great polymorphous genus" into minor groups.

We find, however, considerable difficulty in giving these smaller genera
satisfactory definition, but on the whole we have found it more con-

venient to recognize them as distinct genera rather than to place them
as subgenera under the common head of Myctophum. The extreme ranges

of variation are greater than are usually recognized as occurring within
the limits of a natural genus.

Note.—Dr. Raffaele and Dr. Liitken have shown the great importance of the position of the

luminous spots or photophores as characters distinguishing the species of Scopelkite. Dr. Liitken

has proposed a system of nomenclature for them, as follows:

Caudal i or precaudal) spots or photophores, those 2, 3, or 4 in number at or near base of lower

lobe of caudal, the first separated by a break from the anal series.

Anal spots, those forming a series from vent along base of anal and caudal peduncle; this series

is usually interrupted above last part of anal, one or two spaces being without spots.

Posterolateral spots, or spots placed near the lateral line above the break in the anal series.

Supra-<-..al spots, usually 3 iu number, forming an oblique series or a triangle between vent and

lateral line.

Ventral spots, a series of 4 or 5 between ventrals and vent.

Bupravenlral, a single spot sometimes present between ventrals and lateral line.

Thoracic spots, a series, often irregular, of about 5, along breast.

spots, usually about 3, about base of pectoral.

Opercular, 2 or 3 on operole.

Mandibular, about 3 on mandible.

Besides these, preocular, tubocular, supmcaudal, and bifracaudal luminous patches often occur.

The luminous glands on tail arc so often obsolete as to lose much of their value in classification.

In this paper we have adopted in the descriptions written by us, the nomenclature of l>r. Liitken

as above given, in the descriptions copied from Goode & Bean a somewhat different system is

but we have preferred not to alter the language of these authors.

i
.—Goode & Dean (Oceanic Ichthyology) offer the following

VI'IVK A Kit AVi.l Ml NT OK THE (iFNK.KA OK M V( Tol'll 1 1 >.l .

/. Bodj oblong, i ompn ssed. Teeth in jaws in villiform bands.

A. Pecti nt.

1. Dorsal and anal tins touching (or nearly bo) the same vertical, or overlapping.

a. Lateral line not at all, or bnl slightly, enlarged. Scales cycloid, smooth.

i. No huninout glandt on head or tatl, (Luminoti on tail, above or

ln-lair.
|

it, Sead short, with limb of preopercnlnm nearly \, rtical; snout more or less blunt

and declivous. Precaudal photophores ~.
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Dorsal entirely in front of anal, and scarcely, or not at all, overlapping. Super-

anal photophores in two groups. Myctophvm.

Dorsal operlapping anal. Superanals in one or two groups. Benthosema.

xx. Head long, limb of preoperculum oblique" snout conical and snake-like. Pre-

caudal photophores 4 or 2 + 1.

Dorsal about equal to or shorter than anal, and not overlapping.

No orbital spines. Lampanyctvs.

Orbital spines. Cebatoscopeli s.

Dorsal much longer than anal, and overlapping it.

Pectorals placed normally. Notoscopei.us.

Pectorals placed very low. Catablemella.

ii. Luminous ghouls on tail, hut none on head,

x. Dorsal and anal nearly equal, not touching same vertical.

Head somewhat conical, with limb of preoperculum slightly oblique.

Saddle-like gland on tail, above and below. Lampaoena.

Hi. Large luminous glands on head, bxd none on tail.

x. Superanal photophores in two groups.

Precaudal photophores 4.

One large, irregular gland occupying entire front of head. .ZEtkoprora.

Four luminous glands on head, one in front of each eye and one on each infra-

orbital. COLLETTIA.

Precaudal photophores none.

A gland in front of each eye below the nostril.

Photophores and cephalic glands all divided into halves by horizontal septa

of black pigment. Diaphi's.

6. Lateral line obsolescent.

i. No luminous ghouls. Photophores much as in typical genus,

x. Head long, with oblique preopercular limb.

Dorsal overlapping anal, the latter much the longer. Pectoral very high.

Precaudal photophore 1. Apparently no photophores on head.

Tarletonbkania.

c. Lateral line with scales much enlarged; scales hard, persistent.

i. Luminous glands or scales on top of caudal peduncle ; none on head,

x. Scales cycloid. Anal passing behind soft dorsal.

Body elongate, fusiform; head short, with projecting snout.

Anal much longer than dorsal, but not overlapping. Caudal peduncle slender,

elongate. Stenobrachhs.

One posterolateral photophore over break in superanal series.

Stenobrachius (Alysia and Rhinoscopeu *).

Body ovate, compressed; head short, profile declivous; snout not projecting.

Anal somewhat longer than dorsal and overlapping it slightly. Caudal peduncle

short and stout.

No posterolateral photophore. Superanals in unbroken series. Electrona.

xx. Scales ctenoid. Anal terminating below soft dorsal.

Body elevated, somewhat compressed. Caudal peduncle rather slender.

Anal longer than dorsal, but scarcely overlapping. Dasyscopei.ih.

2. Dorsal and anal short, similar, far apart.

a. Scales large, very deciduous, covered with minute spines.

i. No luminous glands on head or tail,

x. Scales along belly with luminous centers. Photophores far from normal.

Head conical; rictus short.

Dorsal and anal equal, the latter placed with its center under soft dorsal.

Neoscopelus.
h. Scales (if present) very deciduous,

i. Mouth very large; maxillary much dilated at tip. Scopelengys.

B. Pectorals rudimentary.

1. Dorsal and anal overlapping considerably.

a. Luminous glands on tail, above and below. Photophores minute, irregularly placed.
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i. Head long, with oblique preopercular limb; snout conical; mouth terminal, hori-

zontal. Nannobrachum.

II. Body elongate, cylindrical. Teeth in lower jaw in several series. Scopelosaurus.

Besides the species mentioned below, very many others are known from

the open Atlantic and Pacific, any of which are likely to be found off our

coasts. Descriptions of most of the known species are given in the papers

above mentioned of Liitken and of Goode & Bean.

a. Dorsal fin not ending much, if any, before front of anal fin.

b. Caudal photophores 4 or 3, never 2; dorsal fin not much, if any, shorter than anal; body

deep or slender, not much contracted behind, the caudal peduncle robust; edge of

preopercle more or less oblique; pectorals long or short, placed rather low.

c. Dorsal fin very long, much longer than anal and overlapping the latter; pectorals

small, narrow, placed low; head long and low, with small eye.

M.U'ROSTOMA. 257.

cc. Dorsal fin not much longer than anal.

d. Head without large luminous glands; pectorals long or short, with narrow base.

e. Pectoral fins long, reaching past ventrals; luminotis glands on caudal

peduncle above or below, occasionally present.

/. Orbit with a small antrorse spine or horn above front of each eye.

Ceratoscopelvs, 258.

ff. Orbit without antrorse spine above. Lampanyctis, 259.

ee. Pectoral fin small or minute, not much longer than eye; usually a lumi-

nous blotch on caudal peduncle above or below, or both.

g. Scales in lateral line not larger than the others. Lampauexa, 2G0_

gg. Scales in lateral line notably larger thau the others.

Nannobuachium, 261.

dd. Head with large luminous glands before or below eye: pectoral fins short and

broad, placed low; eye very large; snout short and convex; scales in lat-

eral line usually more or less enlarged, the pores luminous.

h. Photophores and luminous glands most of them divided into halves by cross

partitions of black pigment giving the form of the letter 9; a luminous

gland in front of each eye below nostril. Diaphus, 2G2.

lilt. Photophores simple, without septa.

i. Luminous blotches before and below eye separate.

^Ethoprora, 2G3.

ii. Luminous blotches before and below eye coalescent in one large blotch

occupying whole front of head. Collettia, 2G4.

BO. Caudal photophores 2, never 3 or 4; dorsal fin notably shorter than anal, its rays !l to

14; anal rays 16 to 20; body deep anteriorly, the caudal peduncle slender; edge of

preopercle nearly vertical; pectorals lotit^, placed high; no luminous glands on

bead; eye large.

/. Lateral line well developed.

/.-. Scales cycloid.

/. Maxillary scarcely enlarged at tip; last rays of dorsal not behind Brst of

anal,

m. Snout prominent, projecting beyond tip of lower jaw; scales of lateral

line more or less enlarged; caudal peduncle very slender; usually

a luminous gland on its upper surface. &KIK0SC0PK1 I B,

mm. Snout little prominent, Bcarcely projecting beyond tip of lower jaw
;

kit - of lateral line usually not enlarged; no luminous -lands

on upper edge of tail; moderately elongate. Mtctophi m, 268.

//. Rlaxillarj abruptly dilated at Up; last raj ol dorsal behind first of anal;

form moderately elongate (not broad-ovate as in the European group

Electrona). Ban i hosi M \, 287.

/./.
. Scales ctenoid, Arm; tail with a luminous gland above. Dasys< oi i 1

1

Lat i ai ime obsolete; no glands on tail; scales crenulate, Tabu roHBBAJflA, 168
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257. MACROSTOMA,* Risso.

Macrostoma, Risso, Europe Merid., in, 447, 1826, (angnetidens); not 3Iacrostomus, Wied, 1817, a

genus of insects.

Notoscopdus, GCntiier, Cat., v, 405, 411, 1884, (resplendens).

Oatablemella, Eigenmann & Eigenmann, Proc. Cal. Ac. Sci., 2d series, m, 1890, 24, (brachychir).

Myctophids with the dorsal fin much longer than the anal, and overlap-

ping the anterior half of the latter. Body elongate. Snout obtusely con-

ical
;
jaws equal in front ; cleft of mouth nearly horizontal ; maxillary

not dilated behind. No luminous glands on head or tail. Arrangement

of photophores irregular. Precaudals 2 + 1 or 2, the last one high up.

(fiaicpbi;, large; arb/ia, mouth.)

a. Mediolaterals 3, in a curved, subvertical series; posterolaterals 2 or 3.

b. Posterolaterals 2, horizontally side by side, under adipose dorsal.

c. Caudal spots 3(2 + 1); posterolaterals under soft dorsal; pectoral weak and short.

d. Dorsal rays 21 ; anal 20; scales 42; anal photophores 8 + 8. quercinum, 828.

d<l. Dorsal rays 16; anal 14; anal photophores 9 + 17. margaritiferum, 829.

cc. Caudal spots 4 (2 + 2); first posterolateral under adipose dorsal, second behind it.

D. 21 to 24; A. 17 or 18; anal series 8 or 7 + 6 or 7. angustidens, 830.

bb. Posterolaterals 3, horizontally side by side; caudal spots 3 (2 + 1); last posterolateral

under adipose dorsal; pectoral short and weak. D. 20 or 21; A. 1G; scales 46; anal

series 9 + 4. castaneum, 831.

aa. Mediolaterals 2; posterolateral 1; caudal spots 3, the last at end of lateral line. D. 20; A.

18; scales 36. caudispinosi'M, 832.

828. MACROSTOMA QUERCINUM (Goode & Bean).

Head 3|- to 4; depth 5f. D. 21 or 24; A. 19 or 20; scales 42. Eye
moderate, nearly 4. Snout short, about | as long as the diameter of the

eye. Mouth oblique and very large, the maxillary extending to angle

of preoperculum. Length of upper jaw about £ that of head. Origin

of dorsal much nearer tip of snout than root of caudal, being over the

twelfth scale of the lateral line and immediately above origin of ventral;

length of its base equal to that of head, and longest ray £ as long as head,

its end over seventh ray of anal; pectoral short, not reaching to origin

of ventral ; anal origin about under twenty-first scale of lateral line,

the length of the base equals that of head without snout, and the longest

ray is about i as long as head; adipose fin very slender, its distance

from end of dorsal equaling £ length of head ; caudal moderate, deeply

forked. A large luminous spot near the angle of the preoperculum ; 2

above the pectoral base and 1 below it ; 1 just below the lateral line

above the origin of the anal ; 5 or 6 between the isthmus and the root of

the ventral ; a number of others not accurately counted. Color dark

brown.

Mediolaterals 3, in curved subvertical line; posterolaterals 2, under the

soft dorsal; precaudals 2 + 1, the last below the end of the lateral line 5

one of the precaudals very high up. Western Atlantic, at 700 to 800

fathoms; also in the Mediterranean. (Goode & Bean.) This is very likely

*By the rules of the Amer. Ornithol. Union, Notoscopelus should be used instead of Macroatoma,
as there is a prior genus Macrostomus. We regard the two as distinct, as they are spelled differ-

ently.
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the original elongatum of Costa, rather than the species here called by that

name (after Liitken). {quercinus, oak-like, from the tan-color.) (Eu.)

Noloscopelus quercinus, Goode & Bean, Oceanic Ichthyology, 84, fig. 97, 1895, Grand Banks.

(Type, No. 43789. Coll. Albatross.)

829. MACROSTOMA MARGARITIFERUM (Goode & Bean).

Head 4; depth 5; eye moderate, about 4 in head. D. 16; A. 14. Least

height of tail i of greatest height of body. Snout very short, compressed

into a keel on its upper edge, its length scarcely more than £ diameter

of the eye. Gill rakers 9 or 10 above the angle, about 16 below, the

longest about f the diameter of eye. Intermaxillary reaching almost

to angle of preoperculum. Space between eye and hinder edge of pre-

operculum much less than diameter of the eye. Origin of dorsal much
nearer tip of snout than root of caudal, about over ninth scale of lateral

line, and in same vertical with origin of ventral ; length of dorsal base

nearly i of total (without caudal) ; the ventral does not quite reach to

origin of anal
;
pectoral very short, its length only £ that of head ; no

adipose dorsal ; anal origin under eighteenth scale of lateral line ; base

of fin as long as head without snout ; caudal moderately forked. On
top of the caudal peduncle a long, linear mirror, nearly i as long as head,

its width about i of its length. Several large phosphorescent spots on

inner edge of mandible, a large one near angle of preoperculum.

Mediolaterals 3, in a curved, subvertical line. Posterolaterals 2, under

soft dorsal. Superanals 9 + 7. Precaudals 2 + 2, the last below end of

lateral line. Grand Banks of Newfoundland ; known from two speci-

mens. (Goode & Bean.) (margaritifer, bearing pearls.)

Notoscopelus margaritifer, Goode & Bean, Oceanic Ichthyology, 85, fig. 98, 1895, off Banquereau.
(Type, No. 43775. Coll. Scli. Alice M. Williams of Gloucester.)

830. MACROSTOMA ANGUSTIDENS, Risso.

(Puick Fish ; Maire d'Amplora.)

Head 4 ; depth 5i ; eye moderate, 4? in head. D. 21 to 24 ; A. 17 or 18.

Caudal spots 4, 2 horizontally placed, 2 at base of caudal rays;

posterolateral spots 2 or 3 ; anal spots about 8 + 7 ; supra-anal spots 3, not

quite in line; ventral spots 5 or 6; a white or luminous spot on back of

tail. Preopercle very oblique. Body elongate, the caudal peduncle not

very slender. Head moderate, snout very short, low, but bluntish at tip;

chin prominent ; mouth not very oblique. Dorsal very high, anal long;

pectoral slender, narrow, placed low, with 12 rays, not reaching ventrals.

A luminous gland above and one below tail. Atlantic and Indian Oceans,

Norway and Greenland. (Liitken; hero described from Mediterranean

examples.) It is not unlikely that several species are confounded under

this name. According to Goode & Bean, the original elonguiummA} be the

one called by t hem (jik reiuus. (angustioi, narrow; r/r//\. tooth.) (En.)

utoma angualidens, Risso, Europe Bferldionale, m, lis, 1826, Nice
;

l>. 22 ;
A. 18.

in-, elongatus, Costa, Fauna Rapoli, I'<-< i, i, 2, Scopelus, 1844, Naples; i Sjpolia

Atlantica, ii, 44, 1892; Liluibobo, Sveriga Fkkar.vi,

hmufamffabu rttplendmu, Richardson, v..\. Erebus and Terror, 42, 1846, Gulf of Guinea , GH m

Tiu-.R, Cat., v, 415, 18G4.
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Scopehtshroyeri, Malm, Goteberg Vetensk. Handl., 100, 1863, Bohuslan, Sweden.

Scopelus pseudocrocodilus, Moreau (fide Litken).

Myctophum brachychir,* Eigenmann & Eigenmann, West American Scientist, 1889, 126, Cortez

Banks.

831. MACROSTOMA CASTANEUM (Goode & Bean).

Head 4 ; depth 5£. D. 20 or 21 ; A. 16 ; scales about 46. Eye mod-

erate, its diameter nearly 4 in head, and more than 2 in snout. Mouth
exceedingly wide, oblique, with jaws equal; maxillary extending back-

ward almost to angle of preoperculum. Intermaxillary as long as max-

illary, and toothed throughout its entire length. Maxillary very little

expanded posteriorly. Origin of dorsal fin very much nearer tip of snout

than root of caudal, being as far from snout as from front of pearl-colored

patch on top of tail and somewhat in advance of origin of ventral ; dorsal

base considerably longer than head, the longest ray equaling length of

postorbital part of head ; caudal deeply forked
;

pectoral small and

not reaching nearly to ventral, its length not much more than i that of

head ; ventral insertion under fourth ray of dorsal, its length about £

that of head ; anal base nearly equal to head without snout. Medio-

laterals 3, in curved subvertical line
;
posterolaterals 3, horizontally side

by side. Precaudals 2-4-1, last below the end of the lateral line. Last

posterolateral under soft dorsal. Number of superanals 9 + 4. Grand
Banks, two specimens known. (Goode & Bean.) (castaneus, chestnut-

colored.)

Notoscopehis castaneus, Goode & Bean, Oceanic Ichthyology, 85, fig. 95, 1895, Grand Banks.

(Type, No. 31700. Coll. Str. Fish Hawk.)

832. MACROSTOMA CAUDISPINOSUM (Johnson).

Head 3f ; depth 5*. D. 36 ; A. 18 or 19 ; V. 8 ; lateral line 36 to 38. Eye
moderate. Snout obtusely conical, with jaws equal in front. Cleft of

mouth rather oblique. Origin of dorsal fin midway between extremity

of snout and adipose fin, and above base of outer ventral rays, its last ray

behind vertical from middle of anal. A series of from 6 to 9 small

spines bent backward, above and below, before the root of caudal, the

tips of neural processes. Pectoral fins shorter than ventral, and not

extending beyond its root. Mediolaterals 2; posterolaterals 1
;
precau-

dals 2-j- 1, the last at the end of the dorsal line; the single posterolat-

eral in advance of the soft dorsal; number of superanals 7+4 (?).

(Goode & Bean.) Atlantic Ocean, two specimens known, one from the

western Atlantic at a depth of 1,782 fathoms, 39° N., 68° W. (cauda, tail;

spinosus, spined.)

Scopelus caudispinosus, Johnson, Troc. Zool. Soc. Lond., 1863, 42, Madeira; Gvnther, Cat., v,

416, 1864.

Notoscopelus caudispinosus, Goode & Bean, Oceanic Ichthyology, 85, fig. 96, 1895.

* HeadZ% (4 in specimen examined); depth 4%; D. 20 to 23; A. 18 to 20; scales 40. Luminous
spots not described, probably as in .1/. angusUdens, a white spot on back of tail ;

elongate, com-
pressed; head long, slender, the snout pointed, the profile not much rounded; preopercular
margin very oblique; mouth large, maxillary not dilated behind, 1| in head; eye moderate, 4

in head. Dorsal falcate, longer than anal: pectorals minute, not nearly reaching ventrals.

Length 3% inches. Cortez Banks, near San Diego, in 45 fathoms. (Eigenmann.) Not evidently
different from M. angusUdens; aspecimen examined by us, in poor condition, agrees perfectly with
Lutken's account condensed above, so far as its characters can be ascertained. (/3paxv9, short;

Xei'p, hand.)
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258. CERATOSCOPELUS, Giinther.

Ceratoscopelns, GCnther, Cat., v, 405 and 412, 1864, (madeireiisis).

Dorsal and anal fins touching the same vertical, but scarcely overlap-

ping, the dorsal not greatly elongate. Scales of the lateral line some-

what enlarged. Headlong: limb of preoperculum oblique ; snout conical

and snake-like. A spine above orbit on each side. No luminous glands

on head or tail. Caudal photophores 4. (nepag, horn ; Scopelus.)

a. D. 13 or 14; A. 13; eye large; anal series 6 + 6; two posterolateral spots; four caudal spots.

MADEIRENSIS, 833.

833. CERATOSCOPELUS MADEIRENSIS (Lowe).

Head 3; depth 4£. D. 13 or 14; A. 13; scales 36. Forehead with a bony
projection or horn on each side above eye. Caudal spots 4, the last at base

of middle rays ; 2 posterolateral spots ; anal spots about 6 + 6, the series

not evenly placed ; supra-anal spots forming an oblique series. Pre-

opercle very oblique. Body rather elongate, the head large and heavy
;

eye large, twice length of the bluntish snout, 3i in head ; mouth large.

Dorsal high, much shorter than anal
;
pectoral long and slender, reaching

past front of anal. (Liitken.) Atlantic and Mediterranean, west to the

Grand Banks, where it is rather common at about 1,500 fathoms. (Eu.)

8eopehu madeirensis, Lowe, Proc. Zool. Soc. Lond., 1839, 87 ; 1851, 250; and Trans. Zool. Soc.

Lond., in, 14, 1839, Madeira ; GCnther, Cat., v, 412, 1864 ; Raffaelk, Mitt. Zool. Stat.

Naples, ix, 184, pi. 7, fig. 9, 1889; LfJTKEN, Vid. Med. Naturh. Foren., 208, 1891.

Scopelus bonapartii, Cuvier & Valenciennes, Hist. Nat. Poies., xxn, 449, 1848, Nice.

Ceratoscopehis madeirensis* Goode & Bean, Oceanic Ichthyology, 82, 1895.

259. LAMPANYCTUS, Bonaparte.

Lampanyctu8, Bonaparte, Fauna Italica, fasc. xxvn, 1840, (crocodilus).

Body oblong, compressed, slender, the caudal peduncle rather robust.

Scales deciduous, cycloid, those of the lateral line not enlarged, so far as

known; lateral line well developed; number of caudal photophores 3 or

4, never 2 ; luminous blotches almost always present on upper or lower

edge of tail, none on forehead. Head compressed, the mouth large, with

nbequal jaws; premaxillary very long and slender. Eye large; pre-

opercular edge more or less oblique. Gill rakers long and slender.

Dorsal fin large, larger than in Myctophnm, not notably shorter than
anal, its insertion little, if any, behind that of ventrals ; rays of dorsal

11 to 24, those of anal 9 to 19. Pectoral fins narrow, well developed,

inserted low. Species numerous, very widely distributed in the open
sea. (Ad/zTTjy, lamp ; f/f, night.)

a. Pectorali long and falcate.

b. Caudal photophores 3 or 1. In two series, the lust on <>r near end of lateral line.

.-. Ifediolaterals 2; posterolaterals 2, nearly under adipose dorsal.

ii'- hi ol bodj
I
of total length; length of head nearly "... Least height of tail uearl) '.,

1 height of body. Snout 1 lerate, Mouth large, oblique; jaws equal, Rfaxillarj rerj
-ii inly expanded behind. Ventral reaches to Tent, and pectoral almost rs far back as ventral.
Anal origin undur about nineteenth scale of lateral line. i>. 18; A. L2; scales 36. Good* 4
/'"</<; from Am' 1 ] an pe< Lmi d
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d. Snout short, sharp, not much decurved ahove; eye small, 5 in head. Scales

38 or 39; D. 12 or 13 (sometimes 14 or 15); A. 14 or 15 (rarely 17 or 18);

anal series (5 to 8 -f 8 to 12; eye small, ahout 5 in head; head long, snake-

like, with large mouth. CROCODILUS, 834.

dd. Snout blunt, decurved; eye large, 3 to 3.^ in head; scales 32 to 35.

e. Scales 35; D. 13 or 14; A. 14 or 15; pectoral reaching front of anal; no

luminous glands on tail. towxsendi, 835.

ee. Scales 32 or 33; D. 13; A. 15; anal series 7 -f 6; pectoral reaching middle

of anal; tail with a luminous gland above and below. alatus, 83G.

cc. Mediolaterals 3; posterolaterals 2, in advance of adipose dorsal; caudal series

3 + 1; D. 12 or 13; A. 13 or 14. Scales 36; anal series 5 r 5; anterolaterals 2;

pectoral reaching middle of anal; snout short; eye 4 in head, uuntueki, 837.

bb. Caudal photophores 4, in a continuous, nearly horizontal row; the last not approach-

ing end of lateral line; mediolaterals 2; posterolaterals 2, nearly under adipose

dorsal; D. 12; A. 16; scales 38; anal series 7+8; anterolaterals 3, horizontally

placed, not approaching end of lateral line. gemmifeu, 838.

aa. Pectorals comparatively short, slender; caudal spots 4, in a low, nearly horizontal series,

the last much below lateral line; 1 posterolateral below adipose dorsal. D. 12; A.

12 or 13. Scales 36; anal series 5 to 7 + 5. lacerta, 839.

834. LAMPANYCTUS CROCODILUS (Risso).

Head 3
-,+ ; depth 5§. D. 12 to 15 ; A. 14 to 18 ; P. 14 ; scales 38 or 39. Four

caudal spots, the last at base of middle rays; 2 posterolateral spots; anal

spots variable, about 6-|-8; supra-anals 3, forming an obtuse-angled tri-

augle. Preopercle extremely oblique. Body elongate, the caudal peduncle

stout; snout very short, pointed; mouth very large, the chin projecting;

eye small, 5 in head, close to the tip of snout. Dorsal high; pectoral

long and slender, reaching front of anal. Atlantic and Mediterranean

;

rare; west to 33° N., 40° W. (Liitken.) (Crocodilus, a crocodile.) (Eu.)

Gasteropelecus crocodilus, Risso, Ichth. Nice, 357, 1810, Nice.

Scopelus crocodilus, Lutken, Spolia Atlantica, n, 43, 1892.

Lampanyctus crocodilus, Goode & Bean, Oceanic Ichthyology, 79, 1895.

835. LAMPANYCTUS TOWNSENDI* (Eigenmanu & Eigenmann).

Head 3 to 34 ; depth U to 5; eye large, 3£. D. 13 or 14; A. 14 or 15
;

scales 35, those of lateral line not enlarged. Caudal spots 3, two
below, with a third higher up at base of caudal

;
posterolateral spot

present; anal spots 6 + 6= 12; 4 between ventrals and anal. Form
rather elongate, the head longer than in Myctojriium humboldti, the tail

deeper; preopercle about as in M. humboldti. Pectorals long and narrow,

reaching nearly to front of anal, 1$ in body. Cortex Banks, near San

Diego, in 45 fathoms. (Eigenmann.) A specimen examined by us is in

poor condition, but the species is certainly a valid one, and allied to

Lampanyctus alatus. (Named for Charles H. Townsend, naturalist on the

Albatross.)

Myctophum iovmsendi, Eigenmann & Eigenmann, West American Scientist, 1889, 125, Cortc
Banks. (Type, No. 41921. Coll. Eigenmann.)

* " Phosphorescent spots of the head as in californiense, the spots in the ventral series fewer in

number, 5 pairs on breast; 1 pairs between ventrals and anal; 6 pairs along base of anal; 6

pairs on caudal peduncle; 2 pairs on caudal peduncle above the spines. Spots of the sides aa in

californitaise, with an additional spot on base of middle caudal rays, and another between the
last of the anal pairs and the one below the tweuy-fourth scale of the lateral line."— Eiijcniuann.
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836. LAMPAXTCTUS ALATUS, Goode & Bean.

Head3|; depth 5; eye 3; snout nearly 2 in eye. D. 13; A. 17 or 18;

scales 32-33. Least depth of tail about \ greatest height of body.

Snout short ; upper and lower profile deeply curved, and with a median
crest. Mouth large; length of upper jaw equal to greatest depth of body.

Origin of dorsal nearer to tip of snout than to root of caudal
;
pectoral

hn very long, reaching to at least middle of a-nal base ; ventral short,

not reaching to origin of anal; anal origin under end of dorsal; caudal

moderate and deeply forked. A small phosphorescent body on the upper

and lower edges of the tail at the root of the caudal ; length of lower

patch a little greater than diameter ef eye.

Mediolateral photophores 2 ;
posterolaterals 2, the latter one above the

other or nearly so. Precaudals in two groups, 2 -f- 1 or 3 + 1, the last at

the eud of the lateral line. Posterolaterals nearly under soft dorsal.

Number of superanals 7+ 6. Three specimens taken by the Albatross from

station 2393, in 28° 43' N. latitude, 87° 14' W. longitude, 525 fathoms.

(Goode & Bean.) (alatus, winged.)

Lampanyctus alatus, Goode & Bean, Oceanic Ichthyology, 79, 1895, Gulf Stream. (Type, No.

43769. Coll. Albatross.)

837. LAMPAXYCTTS GUXTHERI, Goode A. Beau.

Head 3f J
depth 5|; eye nearly 4. D. 13; A. 13; scales 36. Body much

compressed. Least depth of tail | greatest depth of body. Snout short,

about i diameter of eye. Mouth oblique, very large, the maxilla extend-

ing nearly to angle of preoperculum ; maxilla very little dilated posteri-

orly. Length of upper jaw about t that of head. Dorsal origin a little

nearer to tip of snout than to root of ventral, immediately over origin of

ventral and eleventh or twelfth scale of lateral line; anal origin under

the sixteenth scale of lateral line, its base short, about 3- length of head :

adipose fin present, small, entirely behind the base of the anal ; nine

rows of scales between its posterior margin and the root of the caudal;

pectorals very long, reaching to above middle of anal ; ventral reaches

almost to anal origin ; caudal moderate, well forked. Mediolaterals 3

;

posterolaterals 2. Precaudals 2+1, the last at the end of the lateral line.

Posterolaterals in advance of the first dorsal, forming a gently curved

series continuous with anterior half of the broken supra-anal series. One
specimen obtained by the Gloucester fleet. (Named for Dr. Albert Giinther,

Keeper of the Zoological Collections in the British Museum, and the author

of "monumental works," the foundations of ichthyological work in the

laM half of the nineteenth century.
|

Lampanyctut gunUieri, Goods a Bean, Oceanic Ichthyology, 80, 1896, Grand Banks. 1 type,

v.. i:v777.)

s:js. LAMP1HTCTV8 6EMMIFEB, Goode '4 Bean.

lb-ad 8| ; depth 5.J. D. II, 12; A. II, 16; V. *: P. 16, L6; scales &-38-5.

Least depth of tail | height of body. Eye large, nearly j Length of head.

Distance between posterior margin oforbil and preoperoulai edge equal

to diameter of eye* Snout obtuse, \<'iy short, its Length Less than half
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diameter of eye. Maxillary scarcely dilated behind. Origin of dorsal

midway between tip of snout and dorsal mirror; base of dorsal equal to

length of postorbital part of head, and about equal to longest dorsal ray;

ventral origin slightly in advance of dorsal origin
;

pectoral reaches

slightly beyond origin of anal. Scales smooth, those of the lateral line

scarcely larger than others. Mediolateral photophores 2 ;
posterolaterals

2, the latter one above the other, or nearly so. Precaudals 4, in nearly

horizontal, though curved row, the last far below the end of the lateral

line ; anterolaterals 3, in nearly continuous line with lowest prepectoral

and mediolaterals ; number of superanals Tor 8. The pearly mirror upon

the upper edge of the caudal peduncle as long as the eye, and much longer

than the one extending from the end of the anal to the root of the caudal

;

slender and narrow, \ as long as the head. Gill rakers 6 above and 12

below angle of first arch, longest t as long as eye. One specimen from 39°

4(K N., 71° 35' W., in 538 fathoms. (Goode & Bean.) (gemmifer, bear-

ing buds or gems.)
Lampanyctus gemmifer, Goode & Bean, Oceanic Ichthyology, 81, fig. 88, 1895, Grand Banks.

(Type, No. 35604. Coll. Albatross.)

839. LAMPANYCTUS LACERTA (Goode & Bean).

Head 31; depth 5 ; eye moderate 3^. D. 13; A. 15; scales about 36.

Greatest depth of head $ of its length. Snout somewhat obtuse, rounded,

with strong keel ; its length about i diameter of eye. Cleft of mouth
somewhat oblique, maxillary reaching to angle of preoperculum and

somewhat dilated. Origin of dorsal much nearer tip of snout than

root of caudal
;
pectoral slender, its middle rays elongate ; ventrals

inserted slightly behind the origin of dorsal, and reach to base of first

anal ray ; anal inserted behind end of dorsal base ; caudal large, forked.

Photophores arranged somewhat as in M. punctatum.

Mediolaterals 3; posterolateral 1; the former in an obliquely vertical

row, as in M. punctatum, the latter under the soft dorsal. Precaudals in

low horizontal line. Number of superanals 7 -f- 5. Three large pits in

the mandibles also show luminous qualities. Color apparently light

brown, the scales opalescent. Gulf Stream, at moderate depths ; not rare.

(Goode & Bean.) (lacerta, lizard.)

nyctophilia lacerta, Goode & Bean, Oceanic Ichthyology, 74, fig. 83, 1895, Gulf Stream, Lat.
28° 38' 30" N. Long. 85 52' 30" W. (Type. No. 43778. Coll. Albatross.)

260. LAMPADENA, Goode & Bean.

Lampadena, Goom: & Bean, Oceanic Ichthyology, 85, 1895, (spectdigera).

This genus or subgenus is very close to Lampanyctus, differing from the

latter chiefly in the small pectoral. From Nannobrachium, which it

approaches in this respect, the fact that the scales of the lateral line are

not enlarged, perhaps sufficiently distinguishes it. The anal fin is rather

short, its first ray being not in advance of the last ray of dorsal. As in

Lampanyctus and Nannobrachium, the scales are readily deciduous, and it

is not always easy to find the character of those in the lateral line from

preserved specimens. Probably Lampadena and Nannobrachium should

be merged in Lampanyctus. (Tia/wirr], light ; ud>]v, gland.)
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840. LAMPADEXA SPECULIGERA, Goode & Bean.

Head 4; depth 4|; eye very large, 3. D. 13; A. 14; V. 8; P.- very
small: scales 4-35-5. Least depth of tail f height of body. Greatest

depth of head about f of its length. Distance between posterior margin
of orbit and preoperculum edge about \ diameter of eye. Snout short,

conical, its length about \ diameter of eye. Cleft of mouth somewhat
oblique, the lower jaw included. Posterior tip of maxillary distant from
angle of preoperculum a space almost equal to length of snout. Origin

of dorsal nearer tip of snout than root of caudal by a distance equal to f
the length of its own base, and inserted nearly over root of ventral, over

eleventh scale of lateral line, its last ray over vent in advance of origin

of anal
;
pectoral not reaching nearly to vertical from origin of ventral,

its length being equal to \ that of upper jaw, and a little greater than
diameter of eye ; ventral not reaching to vent, its length equal to about

\ that of head. Scales smooth, those of the lateral line not larger than

the others, the tubes passing through them luminous. Eight scales

between the adipose tin and the margin of the pearl-colored dorsal patch
;

there are 35 scales in the lateral line, 4 above and 5 below it. The lumin-

ous spot, f as long as the diameter of the eye, club-shaped, on the top of

the tail immediately in front of the base of the caudal ray. A similar

spot on the lower edge of the caudal peduncle, a little in advance of the

origin of the caudal rays, its posterior edge about in line with the center

of the dorsal patch, its length about f the diameter of the eye ; a lumin-

ous gland above and below on caudal peduncle ; no postanal series of

superanal photophores, these being replaced by the subpeduncular

glands ; anterolateral 1 ;
posterolaterals 2

;
precaudals in two groups, the

anterior and lower one of two photophores widely separated from the

posterior and single one, which is placed at the end of the lateral line

;

the single posterolateral is under the root of the soft dorsal, and con-

siderably behind the termination of the anal. Gill rakers 6 above and
13 or 14 below the angle, the longest about \ as long as the diameter of

the eye. Color purplish brown ; very glossy, almost iridescent. One
specimen from 39° 48 / W., 70° 36' N., at 551 fathoms. (Goode & Bean.)

(tpeculiger, mirror-bearing.)

Lampadena epeculigera, Goode k Bkan, Oceanic Ichthyology, 86, lS'Jf>, Gulf Stream. (Type,

No. 4:5797. Sch. Alice <;. W(,nson.)

261. NANNOBRACHIUM, Gunther.

Ncmnobrachium, GOntheb, Deep-Sea Fishes, challenger, 199, 1887, (nigrum).

Btenobrachim, Eioenmanh & EiGi nmann, Proc. Cal. Ac. Sci., in, 1890, 6, (leucopaarum).

This genus is closely allied to Lampanyoius, from which it differs ohiefly

In the small pectorals. Caudal peduncle with luminous blotohes above

and below. Photophores small, arranged about as in Lampanyotui.

Scales of lateral line enlarged in all species , so far ;i> known. Last ray

of dorsal more or less behind first of anal, (v&vvoc, dwarf ;
/3pa#fuv, arm.)

-I. anal spots 12 to 14; anal rays 14 01 1 5; last raj of dorsal about oyer third anal

'-. (oil rakers 6 1 3 to 15; caudal spots 3 or 4; snout blnntish; photophores moderate,

1 . \. a. 37
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c. Luminous patches above and below tail, occupying nearly whole length of caudal

peduncle. leucopsarum, 841.

cc. Luminous patches above and below tail short. nannochir, 842.

bb. Gill rakers 5 + 10; caudal spots 3, the last above end of lateral line; snout rather

acute; photophores minute. mexicanum, 843.

aa. Anal spots small, 10 to 18.

d. Anal rays 19; eye moderate or small, 5% to 5% in head; caudal spots 3 or 4, the last

well separated near end of lateral line; last ray of dorsal over sixth of anal; si/.e

large. regale, 844.

dd. Anal rays 16 or 17; eye 5 in head; last ray of dorsal over fifth of anal.

MACDONALDI, 845.

841. NANNOBRACHIUM LEUCOPSARUM (Eigenmann & Eigenmann).

Head 3f to 3f ; D. 12 to 15 ; A. 14 or 15 ; scales 35 or 36. Caudal pedun-

cle deep, its least depth about half that of body. Luminous patches

above and below tail, occupying nearly the whole length of caudal pedun-

cle ; caudal spots 3 or 4; anteroanal spots usually 6 ; ventral spots 5

;

1 or 2 posterolateral spots. Body deep forward, the head long and

pointed; maxillary shortish, reaching edge of preopercle, 1£ in head;

cheek broader than in J\
r

. nannochir, less tapering behind; eye rather

small, 3 1 in head. Scales very thin, those of the lateral line much deeper

than others
;
pectoral very short and narrow. Color rather pale ; oper-

cles with silvery luster ; iris with silvery pigment ; fins not quite black.

Length 4 inches. Alaska to San Diego, in rather deep water; not rare.

Locally very abundant in stormy weather oft' Point Loma. (Xevaor,

white; ipaptc, spotted, piebald.)

Wyciophum (Stenobrachius) leucopsarum, Eigenmann & Eigenmann, Proc. Cal. Ac. ScL, March,

1890, 5, off Point Loma, Lower California, in stomachs of Sebastodes. (Type, No.

4191G. Coll. Eigenmann.)

842. NANNOBRACHIUM NANNOCHIR (Gilbert).

Very close to JSanndbrachium leucopsarum, differing chiefly in the longer

body and head, and especially in the less development of the luminous

patches on the tail.

Head 3£ to 3} in length ; depth 5. D. 12 or 13 ; A. 15 or 16 ; scales 35 or

36. Gill rakers 5 -f- 13 to 15 ; caudal peduncle long and slender, its least

depth | to i that of body ; luminous patches on tail short, usually occu-

pying i to i length of caudal peduncle. Maxillary long, the preopercle

very obliquely placed ; the cheek long, tapering to an acute angle pos-

teriorly. Anal spots 7 -j- 7. Ventral spots usually 5 ; no spot before eye.

Coloration darker than in N. leucopmrum, the opercle black, the iris

usually with silvery, the fins uniformly black. Length 5 inches. Alaska

to Santa Barbara Islands, abundant in 300 fathoms, often in company
with NannobracMum leucopsarum, which it very closely resembles, (vdvvor,

dwarf; x£LPi hand.)

MyctqpJmm nannochir,* Gilbert, Proc. U. S. Nat. Mus., 1890, 51, July. (Types, No. 1059, Stan-

ford Univ. Mus., and 44291 U. S. Nat. Mus. Coll. Albatross); from station 3072, off

coast of Washington.

: Reexamination of the original types of MyctopkeCrn nannochir showed to Dr. Gilbert that two
species were confounded byhim under that name. One of these was almost simultaneously
described by Eigenmann under the name of leucopsarum. The name nannochir has been restricted

by Gilbert to tbc other.

i



Jordan and Mvermann.—Fishes of North America. 563

843. NAXXOBRACHIUM MEXICAXUM (Gilbert).

Head 3£ ; depth 5f ; eye 4 to i\ in head ; snout 6J. D. 12 ; A. 14; scales

30 to 33 ;
gill rakers 5 -f 10. Caudal spots 3, the last one widely sepa-

rated from the others and above end of lateral line; anal spots 6 + 6;

posterolateral spots present, the uppermost on lateral line ; 3 supra-anal

spots in a series, 4 spots on course of lateral line and about equally dis-

tant ; these are the upper pectoral, supraventral, upper supra-anal, and
posterolateral spots; no spot before eye. Photophores all small; tail

with luminous glands above and below. Body slender, the eye rather

small, the snout comparatively acute; snout not projecting, the jaws
equal ; maxillary If in head ; scales very deciduous. Pectorals minute,

of 3 or 4 rays only. Last ray of dorsal over fourth of anal. Length 2

inches. Coast of Lower California.

Myctophum mexicanum, Gilbert, Proc. U. S. Nat. Mus., 1890, 51, Albatross stations 3008

and 3009, Lower California. (Type, No. 44289. Coll. Albatross.)

844. NAXXOBRAIHIUM REGALE (Gilbert).

Head 3>
; depth 5$ ; eye b\ to 5f. D. 16; A. 19 ; scales 37; gill rakers

5 -f 10. Caudal spots 3 or 4, the last near end of lateral line, well sepa-

rated from the others; anal spots 11 -f- 7 ; ventral spots 3
;
posterolateral

spot present ; a supra-anal spot halfway between vent and lateral line
; a

phosphorescent streak on caudal peduncle above and below. Body rather

elongate, with stout caudal peduncle ; snout pointed, lower jaw project-

ing beyond it; preopercular margin very oblique; eye small, slightly

longer than snout ; teeth on vomer evident. Scales entire, large, very
deciduous, those along lateral line much larger. Front of dorsal slightly

nearer adipose fin than eye, its origin over axil of ventrals ; insertion of
anal under its twelfth ray; last ray of dorsal over sixth of anal. Pecto-

rals very slender, with 14 rays, the upper filamentous and produced fee

opposite base of ventrals ; ventrals reaching vent. Black. Length 5

inches. Santa Barbara Channel in 600 to 820 fathoms, (regalis, royal.)

Myctophum regale, Gilbert, Proc. U. S. Nat. Mus., 1891, 544, Santa Barbara Channel. (Type
No. 44289. Coll. Albatross.)

846. NAXXOBRAC HUM MA< DOXALOI, Goode&Bean.

Head 3i; depth 5. D.. 13; A. 16 or 17; scales 4-35-4. Eye moderate,
5 in head, and considerably greater than snout. Mouth extremely wide.

rather oblique. Premaxillary as long as maxillary: both bonee narrow
and rod-shaped, (iill lamina' very short; gill takers long, needle-

shaped, the longest a little longer than eye. Origin of dorsal nearer
extremity of snout than root of caudal, its last ray opposite fourth or

ttfth ray of anal, while the origin of anal is opposite tent h ray of dot sal :

tin- longest ray of the latter equal to length of head without snout:
adipose fin small, opposite penultimate ray of anal; caudal muoh forked:

pectoral composed of 3 or 1 small, short, delioate rays; ventral inserted

lightly in advance of dorsal, and extending to vent. Phosphoresoenl
organs arranged much as in N. nigrum. The glandular organ of white
upon tin- top of t lie caudal peduncle much smaller than that described
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foi A", nigrum, but it has possibly been partially obliterated: the one on

the lower part of the peduncle is much larger. Coloration, purplish

brown.

Type 5 inches in length, obtained by the Albatross from station 2553, in

39° 48' N. latitude, 70° 36' W. longitude, at a depth of 551 fathoms. In

a second individual from the Gulf Stream the pectoral is much more

developed than in the type, its length being f that of the head, and reach-

ing nearly to origin of ventral. The species is abundant in the Gulf

Stream, where many examples have been taken. (Goode & Bean.)

(Named for Marshall McDonald, United States Fish Commissioner.)

Xannobrachium macdonaldi, Goode & Bean, Oceanic Ichthyology, 94, fig. 100, 1895, Gulf Stream.

(Type, No. 35545.)

262. DIAPHUS, Eigenmann & Eigenmann.

Diaphus, Eigenmann & Eigenmann, Proc. Cal. Ac. Sci., 2d Series, in, 1890, 3, (theta).

This genus is closely related to JEthoprora , its chief character being in

the fact that all or nearly all of the photophores are divided by a hori-

zontal cross septum of black pigment, giving them the form of the Greek

letter 6, theta. This septum is readily injured or destroyed in badly pre-

served specimens. Two or three* species known, (did, divided : our,

light.)

846. DIAPHUS THETA. Eigenmann & Eigenmann.

Head 3 to 3|; depth 3i to 4; eye large, 3i in head, 3 in length of the

blunt snout. D. 11 to 13; A. 9 to 12: scales 34. Each of the luminous

spots divided by a horizontal black line; 4 catrdal spots: anal spots

5 + 5 or 6= 10 or 11 ; no spot on base of middle caudal rays ; 4 supra-anal

spots in an oblique line ; 2 or 3 posterolateral spots; a luminous blotch

below eye varying more or less anteriorly ; a small detached dot behind

this; a photophore before eye above nostril; a flat, soft, glandular body

attached by one side just above base of pectoral, nearly $ the size of

pupil; no glandular spots on tail. Body deep, compressed, with stout-

ish caudal peduuele ; head short and deep, the profile convex. Scales

entire, those of the lateral line somewhat enlarged. Pectorals small,

placed low, rather short, not quite reaching ventrals. Length 2| inches.

Point Loma, near San Diego, to Oregon, in deep water: the specimenat

* Besides Diaphus theta, the character of divided photophores a'ppears al><> in Diaphus engrauNa
(Giinther) and in Diaphus cseruleus (Klunzingerl. Liitken regards engraulis as a synonym of
c-t ruleus. In Diaphus est ruleus there is a luminous blotch below eye as in Diaphus theta. The body
in D. cseruleus is more elongate, and the dorsal ends just before first ray of anal.

f Concerning.these specimens Dr. Gilbert observes:
'• They are identical with the types of Myctophum jirotocuhis, and are in a state of preservation

sufficiently good to show the division of the luminous spots, a character not visible in the types

of ."If. protoculus. It is obvious that the spots are divided into upper aud lower halves which are
structurally different, the narrow pigment band indicating this separation on the surface.

'•The specimens before us show great variation in the size of the subocular luminous blotch.

and indicate how little dependence can be placed on that character. In addition to the round-
ish Bupranasal blotch described by Eigenmann, the species possesses a more or less developed
subocular bar. In one specimen the latter is a bare line, with a minute point separated from it

posteriorly. In others it is wider, and in the extreme in this respect we fiud a bar, the width
of which is 1

.. the diameter of the pupil. There remains constantly separated fr<>m it the small

dot already referred to. A peculiar soft flattish body % as large as pupil is attached by one
to tin' shoulder girdle just above the insertion of the pectoral fin. It is constantly present

and uniform in position in all specimens Been, including the types of theta and protoculus. It

may bra luminous organ, though it has not strikingly the appearance of one, and its nature
may bo considered problematical."
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examined by us (Albatross Coll.), from off Point Arena, Humboldt
County, California, in 455 fathoms, (theta, from the form of the lumi-

nous spots.)

Diapknus theta, Eigenmann & Eigenmann, Proc. Cal. Ac. Sci., March, 1890, in, 4, Point
Loma, near San Diego. ((Doll. Eigenmann.)

Myctophum prnt cuius, Gilbert, Proc. U. S. Nat. Mus., 1890, July, 52, coast of Washington,
in 584 fathoms, Albatross Station 3072; specimens in poor condition, not showing
division of photophores. (Type, No. 41922. Coll. Albatross.)

263. ^ETHOPRORA, Goode & Bean.

gSSwprora, Goode & Bean, Oceanic Ichthyology, 8G, 1895, (me(opotfumpa).

Body oblong, compressed, resembling Myctophum in form; covered

with large scales, those in the lateral line very slightly larger than the

others. Head compressed. Snout very obtuse and short, projecting

slightly beyond orbital margin, the jaws about equal. Eye moderate.

Dorsal fin premedian, entirely or almost entirely in advance of the anal,

which it closely resembles in shape and dimensions; ventral with 8 rays

inserted under the anterior portion of the dorsal
;
pectorals moderate,

placed low ; adipose fin long and prominent. Luminous gland of irregu-

lar form occupying the front of the head in advance of eye; usually

another below eye; these separate from their fellows on the other side;

a luminous spot or glandular body of greater or less extent upon the

body at the angle of the preoperculum and, in some species, others upon
the interoperculuni and upon the sides of the lower jaw. Precaudal

photophores 4, forming a more or less crescent-shaped line at the base of

the lower caudal lobe. Deep seas; very close to Diaphus, differing only

in the simple photophores. (aWoc, glow, and Trpwpa, prow, front.)

a. Scales 35 or 3G.

b. Anterolateral photophores 2 ; mediolaterals 2
;
posterolaterals none. LUCIDA, 847.

hh. Anterolateral photophores 1 ; mediolaterals 3 or 4
;
posterolaterals 2. EFFULGENS, 848.

847. JETHttPHROIU LUCIDA, Goode & Bean.

Head 3$; depth 4$; eye about 4. D. Ill, 14; A. II, 14; scales35. Least

depth of tail 24 in height of body. Head considerably longer than high,

its height equal to distance from anterior margin of pupil to end of

opercular tlap. Snout short, but less declivous and obtuse than in ./.'.

metopoclampa. A pearl-colored luminous organ touching the limb of

orbit, but separated from it above and below, with posterior lobe not

prolonged far back, and with a space between its lower margin and the

opening of the jaw. Cleft of mouth oblique and cursed, the maxillary

reaching to angle of preoperculum and not dilated. Origin of dorsal and
ventral nearly in same vertical, that of former midway between anterior

margin of orbit and adipose fin; that of latter midway between tip of

snout and adipose tin: insertion of the last ray of dorsal over inter-

space between third and fourth rays of anal ; pectoral
I

unless mutilated)

only half as long as \ cut ral. and its tip docs not approximate the \ ert ical

from its origin : dorsal and anal similar, the former with its upper mar-

gin concave; adipose dorsal inserted over interspace between antepe-

nultimate ami penultimate anal iii vs. and as long as ultimate dorsal ra\ .

Scales smooth, those of lateral line scarcely enlarged.
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Type specimen with 13 photophores in the anal series; a wide break

over roots of last 2 rays of anal; no posterolaterals ; 2 mediolaterals, the

anterior the lowest ; two anterolaterals, the anterior and highest very

small, above the axil of the pectoral or very near the lateral line, the

posterior one somewhat more than midway between this and the anterior

of the mediolateral group, and forming, with the two photophores in that

group, an obtuse isosceles triangle, with the anterior of the medial group

at its apex; of the 4 precaudal photophores the last 3 are the most

nearly together, and form a nearly vertical line at the base of the lower

caudal lobe; a large, apparently luminous, pearl-colored spot under tip

of flap of opercle. One specimen about 4 inches long, obtained by the

Alhatross at station 2127, in 19° 45' X. latitude, 75° 01' W. longitude, in

1,639 fathoms. (Goode & Bean.) (lueidus, shining.)

JEttwprora lucida, Goode & Bean, Oceanic Ichthyology, 88, fig. 102, 1895, Gulf Stream. (Type,

No. 44084. Coll. Albatross.)

848. iETHOPRORA EFFULGEXS, Goode & Bean.

Head nearly 4; depth 4; eye large, 2-J- in head. D. II, 13; A. II, 14-

scales 35 or 36. Least depth of tail i height of body. Head considera-

bly longer than high, the flap of operculum extending above and behind

axil of pectoral. Snout exceedingly short and obtuse, as in ^E. metopo-

clampa ; the luminous organ enormous, gland-like, overlapping entire

anterior margin of orbit, extending down upon edge of jaw and extend-

ing backward almost as far as in jE. metopoclampa. Cleft of mouth
oblique, somewhat curved, the maxillary reaching nearly to angle of pre-

operculum. Origin of dorsal somewhat in advance of vertical from that

of ventral, which touches root of second dorsal ray ; last dorsal ray over

roots of short spines preceding anal ; insertion of ventrals considerably

posterior to a point equidistant from root of adipose dorsal and anterior

margin of the orbit ; origin of adipose dorsal over interspace between

antepenultimate and ultimate anal rays; pectoral stout and much
shorter than ventral, not reaching much more than halfway to its root.

Scales smooth, those in the lateral lino somewhat eniarged, shiny, and

conspicuous; the lateral line descending in a gentle curve to a point

above origin of ventral. Arrangement of the photophores very peculiar.

A break in series of superanal3, there being 5 on lower part of caudal

peduncle behind anal ; apparently 2 posterolaterals, the posterior and

highest near lateral line, and forming the beginning of a series of 8,

arranged in an arc of a circle, the last being the highest in the group of

mediolaterals, of which there are 4; but one anterolateral, which is

above axil of ventrals, slightly behind it and about midway between

it and lateral line; a large, triangular, luminous patch in the space

between the axil of pectoral and the flap of opercle, which covers its

anterior portion, and is itself decorated with a circular photophore

:

apparently a luminous patch along anterior margin of preopercle. Two
specimens from deep water in the Western Atlantic. (Goode & Bean.)

(effulgjpn,8
f
shining out.)

Xlhoprora effulgens, Goode .t Bean, Oceanic Ichthyology, 88, fig. 103, 1895, Brown's Bank and
Albatross Station 2127, 19 45' N., 75°W.,in 689 fathoms. (Type, No. 43770.)
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264. COLLETTIA, Goode & Bean.

Golleltia, Goode & Beax, Oceanic Ichthyology, 83, 1895, {rafinesquei).

This genus is scarcely distinct from JEthoprora, differing only in the

greater development of the luminous areas about the eye. These coalesce

into one large irregular luminous blotch, occupying whole front of head,

suggesting the headlight of an engine. (Named for Robert Collett, the

distinguished ichthyologist of the University of Christiania.)

a. Dorsal rays 12; anal 15; scales 32 to 35; head 3 in length; depth 4. rafinesquei, 849.

aa. Dorsal rays 14; anal 15; scales and spots (except luminous gland below eye) undescribed;

head 4% in length with caudal. nocturna, 850.

849. COLLETTIA RAFINESQUEI (Cocco).

Head 3 ; depth 4; eye 2^. D. 12; A. 15; scales 32 to 35. Body stout,

short, moderately compressed ; with a rounded, blunt snout, very large

mouth, and comparatively small eye ; comparatively short, triangular

dorsal and anal, the former entirely in advance of the latter and inserted

very far forward. Caudal peduncle stout, its height nearly -J- height of

body. Eye moderately large ; distance between posterior margin of orbit

and preopercular edge i diameter of eye. Snout very short, obtuse, keeled,

with profile abruptly declivous, its length £ diameter of eye. Cleft of

mouth slightly oblique, the lower jaw received within the upper. Mouth
rather large, the maxillary extending to angle of preoperculum and
behind orbit a distance equal to f diameter of eye, its posterior extrem-

ity not dilated, and entirely concealed under the scales of the cheek.

Origin of dorsal over that of s^entral, considerably nearer to tip of snout

than to root of caudal, its last ray in advance of origin of anal ; ven-

tral stout and long, reaching to origin of anal
;
pectoral small, reaching

to root of ventral ; anal origin under the twelfth scale of lateral line,

its last ray directly under adipose dorsal. Scales in lateral lino some-

what enlarged, luminous. Anterolaterals 4, very irregular, the three

posterior ones forming an isosceles triangle, as in M. metopoclampa ; medio-

laterals 3, arranged much as in Myctophum punctatum: posterolaterals 2,

arranged much as in ffl. effiulgens (perhaps only one posterolateral, if the

photophore immediately below it should be recognized as belonging to the

superanal series) ; superanals in two groups, 5 or 6 in the first, 4 in the

last; precaudals 4, in nearly straight line, the last and uppermost at or

near extremity of lateral line, the others descending forward at an angle

(•(approximately 45 degrees with axis of body. (Goode & Bean.) (Named
for Constantino Samuel Rafinesque, the eccentric and gifted naturalist,

who first discovered the genus Myotophum, while studying the fishes of

Palermo.)

Myctophus rum,, iquei, Cocco, Alcunl Salmon., etc., 20, 1820, Messina.

Beopehu raflm iquei, GOntheb, Oat., \ , 410, 1864; LOtkkn, Bpolia Atlantica, n. 30, 1
-

('ii.ii, a rafinesquei, Goode & I'.i ,w, Oceanic [chthyology, 83, Li

s:,o. COLLETTIA NOCTUBNi (Poey).

Head iv in total length, "with caudal; depth 6; eye Large, Sin head,

D. II; A. L5. Luminous spots undescribed. Bodj rather robust j Bnonl

hort; ma\illar\ reaching beyond eye for a distance equal to | diameter
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of eve; pectoral small, reaching front of dorsal; ventrals broad: anal

lower than dorsal ; an oblique, pale streak below eye. Coast of Cuba,

caught in nets at night; rare. (Poey.^ Probably a species of Collettia,

and apparently related to C. rajinesquei, but this is not certain, (noc-

turnus, nocturnal.)

Myctophum nociurnum, Poev, Memorias, n, 426, 1861. Cuba. (Coll. Poey.)

265. RHINOSCOPELUS, Liitken.

Alysia, Lowe, Proc. Z06I. Soc. London, 1839, 87, {lorieata=coccoi : name preoccupied).

Rh&noscopehu, Litkex. Vid. Selsk. Naturv. Copenhagen, vn. 1S92, 237, (cocci).

Body oblong, slender, compressed, with slender and elongate caudal

peduncle covered with smooth, stiff scales, those in the lateral line much
larger than the others. Head compressed : cleft of mouth very wide ; the

jaws about equal, the snout projecting beyond the tip of lower jaw. Pre-

maxillary long and slender : maxillary well developed, reaching nearly or

quite to the angle of the preoperculum. without considerable posterior

dilation. Teeth in villiform bands in the jaws, on the palatines, ptery-

goids, and tongue. Eye moderate, its diameter less than* of the length

of the head. Gill rakers very long and slender. Dorsal fin premedian

;

pectoral large : adipose dorsal small : anal fiu larger than dorsal : pec-

toral narrow, elongate. Precaudals 2: supra-anals about 18, in two
groups, the break l>eing over the middle of the long anal fin and at the

end of the first third of the series, approximately: anterolaterals 1 or 2

:

mediolaterals 2 or 3. Species few, mostly of the Atlantic. {*piv
7
snout:

Scqpelus.)

a. Supra-anal spots forming an obtuse angle; anal spots 15 to 20. COCOOI, 851.

an. Supra-anal «j"'ts in a straight, oblique series; anal spots 1:5 to 17. anpre.i . S52

aaa. Supra-anal spots not in a straight line series; anal spots 12 to 13. rari s

851. RHINOSCOPELUS COCCOI (Cocco).

Head 5i; depth U to 5 : eye 4. D. 10 to 12: A. 20 or 21; V. 8; scales

1—41-3. Tail slender, elongate, its least depth i height of body. Distance

between posterior margin of orbit and preorpercular edge f diameter of

eye. Preopercular edge obliquely descending. Snout conical, the ripper

part projecting beyond the lower, the upper and lower profiles nearly

equally curved ; maxillary extending to the angle of preoperculum and

scarcely dilated. Dorsal origin nearer end of snout than to root of caudal.

and behind base of ventral : last ray of the dorsal in vertical from second

anal ray : pectoral reaching middle of ventral. In some specimens each

of the scales on the back of the tail has a pearl-colored dot. probably a

sexual character of the male; back and nape blackish: sides silvery,

with gold and silver reflections; inside of the mouth blackish; iris sil-

very, the pupil transparent. (Ooode & Bean.) Western Atlantic, very

abundant among the surface fishes of the Gulf Stream, rare in the Medi-

terranean, and ranging from Newfoundland to Africa. (Named for Anas-

tasio Cocco, an Italian naturalist, who carefully studied the deep-sea

fishes which he could secure.) (Eu.)

* Goode & Bean adopt for this genus the name Slenobrachhts. Stenobraekmu, Eigenmann, %va~*

intended to replace Alytia, but its type, leucopsarum, is a Xannobrachium and not closely related to

the type of Alysia.
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Scopelus coccoi, Cocco, Giorn. Sci. Litt. Art. Sicilia (No. 77), Palermo, 1829, 143 ("Scopelo dc

Cocco"), Palermo; Gcnther, Cat., v, 413, 1864; Gcnther, Challenger Report, xxxii.

Pelagic Fishes, 30, 1887; LCtkex, Spolia Atlantica, n, 23G, 1892.

Alysi i loriccUa, Lowe, Proc. Zoiil. Soc. Loml., 1839, 87, Madeira.

Stmobrachius coccoi, Goode & Bean, Oceanic Ichthyology, 91, 1895.

852. RHINOSCOPELUS ANDRE.E (Lutken).

Head 3f ; depth 4-L D. about 10; A. about 20. Two caudal spots; a

posterolateral spot ; 3 supra-anal spots forming an oblique series ; anal

spots about 5 or 6-}- 9 or 10, the series slightly interrupted; spots along

belly in continuous series. Body deep anteriorly, tapering to a slender

caudal peduncle; snout pointed, projecting beyond lower jaw; preopercle

with its margin considerably oblique. Pectoral long, falcate. Open
Atlantic and Indian Ocean. (Lutken.) Common in the Gulf Stream

along our coasts with the preceding, of which Goode & Bean think it may
be a sexual variation. (Named for Capt. A. T. Andreas, who collected

this and other oceanic fishes for the museum at Copenhagen.)
Scopehis audrese, Li'tken, Spolia Atlantica, Scopelini, 25, 1892, North Atlantic.

Stenobrachius andrese, Goode & Bean, Oceanic Ichthyology, 91, fig. 104, 1895.

853. RHINOSCOPELUS RARUS (Lutken).

Head 34; depth 4i. D. about 14; A. about 20; scales 39. Caudal spots

2; posterolateral 1; anal spots about 6 + 7; supra-anal spots not forming

a straight line, usually 2 in number ; thoracic and ventral spots few, not

equidistant. Body rather short and plump, the caudal peduncle rather

slender; snout moderate, projecting beyond lower jaw
;

pectoral short

and small, not reaching the small ventral; preopercular margin not very

oblique. Eye moderate. Open Atlantic, west to 50° W., 33° N. (Lutken.)

(varus, rare.)

Scopelus rarax, Li'tken, Spolia Atlantica, 2G, ir, 1892, North Atlantic.

266. MYCTOPHUM, Rarinesque.

Myctophum, Rafinesque, Indice d'lttiologia Siciliana, 66, 1810, (piunclatwm).

Bcopelu8, Cuvier, Regno Animal, Ed. 1, 56, 1«17, (huinboldti).

Jfyctophus, Cocco, Giorn. Sicil., 44, L829, (emended orthography of Myctophum).

Body oblong, compressed, covered with cycloid scales, those in the

lateral line not much enlarged : the caudal peduncle rather slender. Head
short, compressed, with limb of preopercultim nearly vertioal. Month
large, the jaws about equal

;
premaxillaries long and slender : mamillaries

well developed. Snout more or less blunt and declivous. Teeth in villi-

form bands on jaws, palatines, pterygoids, and tongue. Eye large. (Jill

rakers long and slender. Air bladder small. Dorsal tin entirely in front

of anal, overlapping it little or not at all; ventrals 8-rayed, under or

but slightly in front of first dorsal rays: pectorals well developed; soft

dorsal slender. Precandal photophores ~ : snperanals in two groups,

with one or two posterolaterals above the interval between t hem. Species

rat he i- numerous, widely distributed. (Name unexplained, usually derived

from i<
;

, night, and <»", light; hence altered i>y Cocco to Nyctopku*.

Bui we see no warrant for this supposed etymology. E&annesque did not

know that the BpotS were luminous.)
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a. Mediolateral photophores 3, in obliquely vertical line; anterolateral 1; posterolateral 1.

b. Pectoral short; caudal photophores close together.

c. Posterolateral photophore in front of soft dorsal; D. 12; A. 19; scales 41 to 45.

punctatum, 854.

cc. Posterolateral under adipose dorsal.

</. Scales 37; anal spots 7 to 10 + 4 to 6. affine, 855.

dd. Scales 40; anal spots 8 -f- 6 ; D. 12; A. 20. opalinum, 856.

aa. Mediolaterals 2; posterolaterals 2.

e. Posterolateral spot 1, over break in the anal series.

/. Pectoral long, falcate, reaching middle of dorsal; caudal spots separated; postero-

lateral before adipose dorsal, behind middle of anal; anal spots 7 to 9 -f 4 to 9.

</. 1). 12; A. 20; scales 41. hcmboldti, 857.

<jg. T>. 14; A. 22; scales 42. califounif.nse, 858.

ff. Pectorals moderate, barely reaching front of dorsal; scales 41: posterolateral much
before adipose dorsal, over middle of anal; anal spots 5 to 7 4- 11 to 14. D. 12-

A. lit. GRACILE, 859.

ee. Posterolateral spots 2, over the break in anal series.

h. Anterolaterals side by side, but well apart; precaudals near together; the last far

below end of lateral line; scales 39 or 40; D 12 or 13; A. 17 or 18; anal spots

5 to 6 + G to 7. iiENom, 860.

hh. Anterolaterals not side by side, the first above and before second, touching lateral

line. Scales 38 to 42; anals 5 to 7 -+ 6; 1). 12; A. 19 to 22. hygomii, 861.

854. MYCTOPHUM PUNCTATUM, liafinesque.

Head 3| ; depth 4-£ ; eye 2\. D. 12; A. 19; scales 41 to 45. Least depth

of tail ? height of body. Greatest depth of head about f its length.

Distance between posterior margin of orbit and preopercular edge

i diameter of eye. Snout very short, with a very inconspicuous keel on

upper edge, its length scarcely £ diameter of eye. Eye very large. Pre-

maxillary reaching almost to angle of preoperculum. Origin of dorsal

much nearer tip of snout than to root of caudal, the fin very short, the

length of its base equal to £ that of head and less than \ of total ; its

origin over eleventh scale of lateral line, and vertical with origin of

ventral, below twelfth scale of lateral line, its length equal to that of

postorbital part of head; adipose dorsal present, over antepenultimate

ray of anal ; anal origin under twenty-first scale of lateral line, its base

as long as head, and its longest ray equal to length of postorbital part

of head ; caudal rather small and deeply forked. Mediolateral photo-

phores 3, in straight, obliquely ascending line; anterolateral photophore

single; posterolateral single, over break in row of superanals and placed

considerably in advance of soft dorsal
;
precaudal photophores close

together. (Goode & Bean.) Warmer parts of the Atlantic; abundant
off the Grand Banks and from the Gulf Stream across to the Mediterra-

nean, (punctatus, spotted.) (Eu.)

Myctophum punctatum, Rafinesque, Indice d'lttiol. Siciliana, 56, pi. 11, tig. 5, 1810, Palermo;
Gooke & Bean, Oceanic Ichthyology, 71, fig. 80, 1895.

Scopelus caninianus, CVvif.r & Valenciennes, II 1st. Nat. Poiss., xxn, 445, 1849, coast of Italy:

Gunther, Cat., v, 409, 1864; Raff.<kle, Mitt. Zobl, Stat., Naples, ix, pi. vn, fig. 4, 183.

1889; Lutken, Vid. Med. Naturl.. Forh., 207, 1891.

Scopelw mulleri, Goode, Hist. Aquatic Animals, Sec. 1, pi. 203, 1884.

855. MYCTOPHUM AFFINE (Lutken).

D. about 14; A. about 20; scales 43. Caudal spots 2; posterolateral 1;

anal spots about 8+6 in a right line; supra-anal spots 3, forming an
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oblique series. Body moderately elongate, the head deep and blunt, the

snout not half the d iameter of the large eye, which is about 3 in head
;
pec-

toral short, reaching past front of dorsal ; anal high. Open Atlantic,

west to 63° W., 38° N. (Liitken.) (affinis, related, to M. caninianus=M.

punctatum.)

Scopelus affinis, Litres', Spolia Atlantica, n, 32, 1892, open Atlantic.

856. MYCTOPHUM OPALIMM, Goode & Bean.

Head 4£ ; depth 4| : eye about 2f. D. 12 : A. 20 : scales 40. Least

height of tail § height of body. Snout very short, declivous, with a

well-developed median keel, its length about £ diameter of eye. Eye
large. Premaxillary reaching nearly to angle of preoperculum, broadly

expanded at its extremity and partly concealed by the large scales of

the cheek. Space between eye and hinder edge of preoperculum only £

diameter of eye. Origin of dorsal much nearer tip of snout than to root

of caudal, midway between snout and adipose fin, over eleventh scale of

lateral line and very slightly behind vertical through origin of ventral;

length of dorsal base f that of head ; origin of ventral under tenth

scale of lateral line ; it does not reach to vent
;
pectoral short, its length

nearly 1 that of head; adipose dorsal present, its origin over thirtieth

scale of lateral line; anal origin under eighteenth scale of lateral line,

the end of its base under thirtieth scale; length of anal base equal to

that of head; caudal rather small, moderately forked. Mediolateral

photophores 3, in straight, obliquely ascending line ; anterolateral 1
;

posterolateral 1, under soft dorsal and over and slightly in advance of

break in row of superanals, which is above root of last ray of anal. Num-
ber of superanals 8 + 6. In most of the specimens examined, the 6 or 8

3cales on the top of the caudal peduncle, immediately in front of the

caudel fin, are luminous. (Goode & Bean.) Western Atlantic, (opalhius,

like opal.)

Myctophum opalinum, Goodf. & Bean, Oceanic Ichthyology, 72, fig. 81, 1895, Gulf Stream. (Type,

No. 43808. Coll. Albatross.)

857. MYCTOPHUM HIMBOLDTI (Rieso).

Head 3i ; depth 5 ; eye 3, large. D. 12 to 14 ; A. 20 to 22 : scales 40 to

42. Caudal spots 2, near together and horizontally placed : one postero-

lateral spot; supra-anal spots 'A, forming an obtuse angle with the apex
forward : anal spots about 8 + 8, the series slightly interrupted Body
moderately elongate, with slender caudal peduncle, the snout rather

blunt, not projecting beyond the mouth; preopereular margin slightly

oblique. Pectoral long, reaching middle of dorsal and middle of

length of ventrals. Least depth of tail j of height of body; depth

of head 1; in its length. Distance between posterior margin of orbit

ami preopereular edge ] diameter of eye. Snout short, obtuse, its

upper profile descending in strong curve. Maxillary reaching nearly
to angle of preoperculum, ami slightly dilated behind. Origin of dorsal

somewhat nearer to end of snout than to root of oaudal, above root of
inner ventral rays; its last ray before rertioal from origin of anal: pee

to nil long, extending to posterior thud of ventral. Scales smooth, still'.
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Mediolateral photophores 2; anterolaterals 2; posterolateral 1, (over

break in anal series) which, as in Myctophum punctatum, is considerably

in advance of the vertical connecting the root of the soft dorsal with

those of the last rays of the anal; caudal photophores somewhat apart,

as in Myctophum phengodes ; superanals 7-9 -f- 4-9. Leugth 4 inches.

Open seas, abundant in the Mediterranean and in the Atlantic off both

coasts. If Myctophum hoops and Myctophum californiense are the same, as

is possible, the species is also not rare in the eastern and southern Pacific.

As, however, no other species of Myctophidce is common to the Atlantic and

Pacific coasts of North America, we may provisionally regard M. califor-

niense as distinct from M. humboldti. (Named for Alexander von Humboldt,

1769-1859, author of lt Cosmos," whose interest in the relations of life to

surroundings included some exact knowledge of fishes.) (En.)

Gasteropelecus humboldti, Risso, Ichth. Nice, 358, 1810, Nice.

Scopehts humboldti, GtJNTHER, Cat., v, 407,180-1; Lut&EN, Spolia Atlantica, II, 34, 1892; GoODK &

Bean, Oceanic Ichthyology, 73, fig. 82, 1895.

868. MTCTOPHUM CALIFORNIENSE, Eigenmann & Eigenmann.

Head 3f ; depth 5; eye very large, 3 in head (specimens of 4 inches).

D. 14; A. 21; scales 42. Phosphorescent spots arranged exactly as in M.

humboldti. Body compressed, elongate, with long slender tail. Head
short and deep; preopercular margin little oblique; maxillary 1-J- to 1£ in

head. Scales entire. Ventrals reaching beyond vent nearly to anal

;

pectorals short, (not reaching in the type to second third of ventrals).

Cortez Banks, near San Diego. Very close to M. humboldti, but said to

have shorter pectorals. It is probably not distinct, as in one of Dr.

Eigenmann's types examined by us, the pectorals are as long as in M.

humboldti. Both pectorals have been partly digested, but the slender rays

on both sides reach middle of dorsal and beyond middle of ventrals.

f Myctophum hoops,* Richardson. Voy. Erebus and Terror, 39, 1845, open sea between Aus-

tralia and New Zealand.

Myctophum californiense, Eigenmann, West American Scientist, Nov. 9, 1889, 124, San Diego.

fScopelus boops, Gunther, Cat., v, 408, 1864.

859. MYCTOPHUM GRACILE (Liitken).

Head 5 ; depth 4f ; eye small, about 4 in head. D. 12; A. 10: scales 11.

Caudal spots 2, very close together; posterolateral 1; anal spots about

6 -f- 12, in a slightly interrupted series; supra-anal spots 2, well separated.

Body slender, the head deep, the snout not very blunt ; pectoral mod-

erate, reaching front of dorsal. Open Atlantic, west to 48° W., 23° N.

(Liitken.) (gracilis, slender.)

Scopelus gracilis, Lutken, Spolia Atlantica, 35, it, 1892, open Atlantic.

f Myctophum hiam, Richardson, Voy. Erebus and Terror, 41, pi. 27, 1845, open sea, locality

unknown.

* This nominal species, as Liitken has noted, agrees with M. humboldti in all respects except

that the Males are said to be fewer, 37 to ?>!» in the lateral line instead of 41. The eve is a little

larger, about 3% in head. This species is from the open Pacific, between Australia and New
Zealand. It has also been recorded (by Gunther) from Vancouver Island, but doubtless the

closely related M. ccdiforniense has been taken for it. Perhaps both boops and californiense are

identical with humboldti.
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860. MYCTOPHUM BENOITI (Cocco).

Head3i; depth 4. D. 12 or 13: A. 17 or 18; scales 39 or 40. Snout

obtuse conical ; eye large, nearly half head. Dorsal inserted nearly mid-

way between snout and root of caudal behind ventral
;
pectoral nearly

reaching tip of ventral. Mediolateralspots2; anterolaterals 2
;
postero-

laterals 2, over break in anal series; anterolaterals far apart; caudals

near together, the last far below end of lateral line
; a luminous plate on

caudal peduncle ; anal spots 5 or 6 -f- 6 or 7. (Goode & Bean.) Mediter-

ranean to Norway and Greenland. (Named for M. Benoit.) (Eu.)

Scopehw benoili, Cocco, Lett, su Salmon., 12, pi. ir, fi^. 4, 1838, Messina ; G6NTHKR, Cat., v,

406, 1864 ; Li'tkex, Spolia Atlantica, 250, 1892.

Myctophum benoili, Goode & Bean, Oceanic Ichthyology, 74, 1895.

861. MYCTOPHUM HYG03III (Liitkeu).

Head 3f ; depth 4; eye about 2£. D. 12; A. 21 or 22; scales 38 to

42. Least height of tail about f of its greatest height. Snout very short,

the upper and lower profile of the head being similar, its length a little

less than i diameter of eye. Intermaxillary reaching as far back as max-
illary, nearly to angle of the preoperculum ; maxillary expanded pos-

teriorly and concealed under large scales of cheek. Space between eye

and hinder edge of preoperculum J diameter of the eye. Origin of dorsal

nearer tip of snout than root of caudal, being over eleventh scale of

lateral line, and nearly over origin of ventral ; base of dorsal $ as long

as head, length of longest ray equaling length of head without snout;

ventral not quite reaching vent ; pectoral as long as head, reaching

to above anal origin ; anal origin nearly under end of dorsal base, the

length of anal base a little greater than that of head; caudal rather

small and forked. Posterolaterals 2, over break in superanal series and
far apart, the anterior one nearly over middle of anal fin, the posterior one

about one scale in advance of the vertical from the root of the soft dorsal

:

anterolaterals widely separated, the first obliquely in advance of and
above the second, and touching or upon the lateral line, the second far

behind the root of the ventral and over the interval between the first

and second postventral photophores ; superanals 7+6. (Goode & Bean,

M If. remiger.) (Named for Captain V. Ilygom, collector of some of Dr.

Liitken's " Spoils of the Atlantic") (Eu.)

Bcopebu kygomii, LOtkkn, Spolia Atlantica, Scopelini, 267, 1892, north Atlantic.

Myctophum remiger, Goods & Bkak, Oceanic Ichthyology, 75, 18'.)">, western Atlantic. (Type,

No. 431)72. Coll. Albatross.)

267. BENTHOSEMA, Goode & Bean.

1 i I'.rw Oceanic Ichthyology, 76, 1896, (mulh

This genus differs from Myctophum in haying the maxillary dilated at

up. The dorsal fin considerably shorter than anal, bul overlapping it.

reaching t<» the yertioal from the middle. Bodj elongate; caudal

peduncle somewhat stout; eyes large; snoul very short, with declivous

upper profile; maxillaries considerably dilated behind; Boales of the
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lateral line considerably enlarged. Northern seas. (fitvOor, the ocean

depths; ov//za, a constellation of stars.)

a. Posterolateral spot 1 on each side; anal spots nearly in a straight series; caudal spots not

close together. mi lleri, 8G2.

aa. Posterolateral spot wanting; caudal spots close together; anal spots in a series nearer

horizontal than vertical; snout rather sharp. arcticuji, 863.

SH_>. REXTHOSEMA Ml LLERI (Gmelin).

Head 4 : depth 4. D. 12 to 14 ; A. 16 to 18 ; V. 8 ; scales 36 to 40. Depth
of head equal to its length. Eye large, its diameter more than | length

of head. Snout very short, obtuse, with upper profile descending in a

very strong curve. Cleft of mouth oblique; maxillary reaching to angle

of preoperculuni and terminating in triangular dilation. Origin of dorsal

a little nearer tip of snout than root of caudal, and inserted "well behind

root of ventral
;
pectoral very small, its length equal to diameter of eye;

ventral not reaching to the vent. Scales smooth, those of lateral line

larger. A luminous spot on the angle of the preoperculuni ; mediolater-

als 2, in subhorizontal line continuously with the 2 anterolaterals
;
pos-

terolateral 1, over break in series of anals ; superanals 6-7 -j- 8-9. (Goode

& Bean.) North Atlantic, occasionally taken in deep water from Norway
to Greenland, more abundant southward, to South Carolina, probably

always in very deep water. (Named for Otto Friedrik Miiller, an early

writer on the fishes of Denmark.) (Eu.)

Salmo mulleri, Gmelin-, Syst. Nat., 1378, 1788, Norway; after Strom.

Scopelus glacialis, Kkiniiaukt, Overs, 36, 1835, Greenland; Li'tken, Spolia Atlantica, 30, 1892.

Scopelus mulleri, Collett, Nursehe-Xord-IIuvs Exp., 158, 1880; Lilljeborg, Sveriges och Norges

Fiskar, vi, 20, 1889.

Mi/ctophum glaciale, Jordan & Gilbert, Synopsis, 283, 1883.

Benthosema mulleri, Goode & Bean, Oceanic Ichthyology, 76, 1895.

863. BENTHOSEMA ARCTKTM (Liitken).

Head 3|; depth 4. D. 9; A. 17. Posterolateral spot (near lateral line,

above last part of anal) entirely wanting, the anal spots forming a con-

tinuous line, 15 or 16 in number; caudal spots 2, close together; supra-anal

spots 3, forming an oblique line; preopercular margin almost vertical.

Body stout, short, the caudal peduncle not slender, the snout not project-

ing beyond chin; eye moderate; dorsal fin high. Davis Straits, Green-

land. (Liitken.)

Scopelus arctieus, Ltjtken, Spolia Atlantica, Scopelini, '_':». L892, Davis Straits.

268. DASYSCOPELUS, Giinther.

Dasyscopehis, Gvnther, Cat. Fish. Brit. Mus., v, 405, 1864, \asper).

Dorsal and anal fins touching the same vertical, but not overlapping.

Scales hard, persistent, ctenoid. Those of lateral line much enlarged. Anal

terminating below adipose dorsal. Body elevated, somewhat compressed
;

caudal peduncle rather slender: luminous scales on the back of the cau-

dal peduncle. Arrangement of photophorea much as in Myctophwm.

Species few : remarkable for the firm, rough scales, (daov?, rough ; Scojw-

lti8: Scopelus is an old name of some large-eyed fish, from oKo-tu, to look.)

a. Jaws BUbequal; anal hputs 12 t<> 14; sui>ra-aual spots in an oblique series. BPINOSDS, 864.
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864. DASYSCOPELUS SPINOSUS (Steindachner).

Head 4 to 4* ; depth 4 to 4$. D. 13 ; A. 19 ; scales 40-9. Body short,

the snout very short ; eye large ; scales ctenoid ; caudal spots 2 ; ventral

spots more than 4; posterolateral spot single; supra-anal spots 3, forming

an oblique series ; anal spots 12 to 14; preopercular margin almost vertical.

Open seas, known from the mid-Atlantic, Hawaiian Islands, etc. (Liit-

ken.) (spinosus, spinous.)

Scopelus spinoeus, Steindachner, Sitzgber. Ichth. Notiz., v, 11, 18G7, China; Litken, Spolia

Atlantica, Scopelini, 19, 1892.

269. TARLETONBEANIA, Eigenmann & Eigenmann.

Tarletonbeania, Eigenmann & Eigenmann, Proc. Cal. Ac. Sci., iv, 1890, 7 (tenua).

This genus is close to Myctopkum, differing chiefly in the entire absence

of the lateral line. (Named for Dr. Tarleton Hoffman Bean. Ichthyologist

of the United States National Museum, who has written largely on deep-

sea fishes and on the fishes of the eastern Pacific.)

a. Ventral outline more arched than the dorsal; ventrals short, not reaching halfway to vent.

CRENULARIS, 865-

aa. Ventral and dorsal outlines about equally arched; ventrals reaching halfway to seventh

anal ray. tenuis, 8G6.

865. TARLETONBEANIA CRENULARIS (Jordan & Gilbert).

Head 3|; depth 4£. Eye large, 3£ in head. D. about 12; A. about

16, scales about 45. Caudal spots probably 2, making with the anal

and postlateral spots a series of 21 ; 6 ventral spots. Body much com-

pressed, bluntly convex anteriorly, tapering behind. Caudal peduncle

long and very slender; ventral outline more arched than dorsal. Head
short and high, the snout very blunt. Scales of sides crenulate, those of

back with acute crenations, but no spines; no lateral line. Origin of

dorsal nearer snout than base of caudal ; caudal peduncle with 2 or 3

spinules (exserted tips of vertebral processes); ventrals reaching not

halfway to vent
;
pectorals to base of ventrals. Color dark steel-blue.

Santa Barbara Channel; coast of Washington; two small specimens

known, one from the stomach of an albacore, the other blown on a vessel

during a storm, (crenularis, slightly scalloped.)

Myclopkum crenulare, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 274, Santa Barbara.
(Type, No. 274(t'2. Coll. .Jordan & Gilbert.) Jordan A GifcBBHT, Synopsis, 282, 1SS3.

Myctophumprocellarum (Bean MS.) Jordan, I. c, 457, off Straits of Fuca.

866. TARLETONBEANIA TENUA, Eigenmann & Eigenmann.

Head 3£; depth 4^. D. 12; A. 17. Caudal spots probably 2, making
a series of 16 with the anal spots; t> ventral spots; a posterolateral

spot; 3 supra-anal spots in an oblique Beries; f. thoracic, spots. Body
moderately deep, greatly oompressed, the caudal peduDcle very slender,

its depth L£ in greatest depth of bod; ;
ventral and dorsal outlines equally

arched. Preopercular margin Dearly vertical, the bead formed aa in

M.humboldti. No lateral line ; scales of sides much Larger than those of

back or belly; smaller scales denticulate. Larger crenulate. Origin of
dorsal midwaj between tip of snout and base of caudal; anal Larger
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than dorsal
;
pectorals reaching ventrals, which reach halfway to seventh

anal ray. Coronado Islands, near San Diego
; one specimen from stomach

of Sebastodea miniatus. (Eigenmann.) Very close to T. crenularis, but

the helly less arched, the anal spots fewer, and the ventrals slightly

longer; probably identical with the latter.

Tarletonbeania temta (tenuis), Eigenmann & Eigenmann, Proc. Cal. Ac. Soi., iv, 1S90, 7, Corona-

dos. (Type, No. 41882. Cull. Eigenmann.)

Family LXXVI. MAUROLICID^E.

Body moderately elongate, compressed, scaleless. Barbels none. Mar-

gin of the upper jaw formed by the maxillary and premaxillary, both of

which are provided with teeth. Opercular apparatus incomplete. Gill

opening very wide, the outer branchial arch extending forward to behind

the symphysis of the lower jaw. Pseudobranchia* present. Air bladder

none. Adipose fin rudimentary. Series of luminous photophores present

along the lower side of the head, tail, and body. A single dorsal fin with-

out spinous rays. (Goode & Bean.) Genera 4 or 5, with some 8 or 10

species : deep-sea fishes. (Sternoptychidce, group Cocdina, Gunther, Cat., v,

387, 1864.)

a. Gill rakers very short; dorsal fin on hinder half of body.

6. Dorsal fin well forward, its last ray inserted nearly over the first of anal; luminous spots

over and behind anal forming a nearly continuous series.

c. Luminous spots appearing as impressions on the skin, not placed on black globular

bodies; anal rays 25 to 30; double row of spots behind pectorals ceasing at ven-

trals. Maurolicus, 270.

cc. Luminous spots occuring as "convex pearls, each sitting on a black globular body;"

anal rays about 14; double row of spots behind pectorals reaching anal.

Vincigiekria, 271.

bb. Dorsal fin farther back, nearly opposite anal, its first ray nearly over the front of anal;

luminous spots over and behind anal gathered in 5 clusters of 2 to 4 each, tho

spots on a black background; star-shaped pigment spots along lateral line; anal

rays about 24. Vaxenciennellus, 272.

270. MAUROLICUS, Cocco.

Maurolicus, Cocco, Lett. su. Salmon., 32, 1838, (amcthyslino-punctatus).

Body oblong, compressed, covered with silvery pigment ; series of lumi-

nous spots along the lower side of the head, body, and tail, those over

and behind anal forming a nearly continuous series; luminous spots

appearing as simple impressions on the skin. Scales wanting, or perhaps

present in life, but very thin and caducous. Head compressed, the bones

thin, but ossified. Cleft of mouth wide, very oblique, the lower jaw
prominent. Maxillary large, broad, toothed on its edge, produced back-

ward, receiving the slender premaxillary in the upper concave part of its

margin ; both jaws with minute teeth ; no teeth on vomer or palatines.

Eye large; gill rakers very long. Pectorals and ventrals well developed;

dorsal long, inserted posteriorly, opposite anal, with no projecting neural

spines before it; adipose fin rudimentary or obsolete: anal rays 25 or

30: caudal forked. Pseudobranchiie well developed. No air bladder.

Branchiostegals 8 or 9. Size small. (Named for Maurolico, an Italian

naturalist.)
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867. MAUROLICUS PENNANTI (Walbaum).

Head 3i; depth 4. D. 11 or 12; A. 11 +18, the last rays very fine and
not easily counted. Luminous spots occurring as impressions on the
skin, not sitting on black globular bodies ; twelve pairs of luminous
spots along belly before ventrals ; 9 in an upper series between pectorals

and ventral
,
this series not continued backward ; series from vent to

caudal 1 + 11 + 8= 23, with slight interruptions, the last spots close

together; along shoulder girdle and isthmus 7; 7 about gill opening; 1

before eye and 2 behind it. Front of dorsal considerably nearer base of
caudal than tip of snout, its last ray over origin of anal. Length
2\ inches. (Liitken

;
Gunther.) Open seas, widely distributed, occasion-

ally taken off the New England Coast. (Nahant, Provincetown, Woods
Holl, etc.) (Named for Thomas Pennant, author of early works on
Arctic Zoology and on the fishes of England.) (Eu.)

Argentina pennanti, Walbaum, Artedi Pise, 47, 1792, England; after "Sheppy Argentine" of
Pennant.

Scopelus borealis
t
Nilsson, Observ. Zool., 9, 1835, Norway.

Manroliciis amethystino-jmnctatus, Cocco, Lett. su. Salmon., 161, 1838, coast of Italy.

Scopelus maurolici, Cu»vier & Valenciennes, Hist. Nat. Poiss., xxn, 439, 1849; after Cocco.

Maurolicus viiilleri, Kroyer, Danmark's Fiske, m, 113, 1838, Denmark.
Scopelus humboldti, De Kay, N. Y. Fauna: Fishes, 246, 1842.

Maurolicus boreal is aud amethystino-punctatus, Gunther, Cat.,v, 389, 390, 1864.

Maurolicus pennanti, Storer, Hist. Fishes Mass., 328, 1867; not of Cuvier; Lutken, Spolia
Atlantica, n, 47, 1892; Lili.jebjorg, Sveriges Fiskar, vi, 10, 1889.

Maurolicus borealis, Jordan & Gilbert, Synopsis, 284, 1883.

271. V1NCIGUERRIA, Jordan & Evermann.

Vinciguerria, Jordan & Evermann, new genus, (attenuata).

This genus is close to Maurolicus, from which it differs, according to

Lutken, chiefly in the character of its luminous spots which are pearl-

like and placed on black globular bodies. Anal short, of 14 rays.

(Named for Dr. Decio Vinciguerra, director of the Acquario Romano, and
one of the most active and scholarly of the naturalists of Italy.)

868. VINCIGUERRIA ATTENUATA (Cocco).

Head 3|; depth 6. D. 12 ; A. 14. Last ray of dorsal just behind ver-

tical from origin of anal. Luminous spots slightly prominent, il appear-

ing as convex pearls, each sitting on a black globular body;" twelve to

11 pairs of spots between front of anal and base of caudal; upper row
from gill opening to ventrals with 12, 11 between ventrals and anal

;

from tip of isthmus to anal, 7+ 16 + 10= 33 spots. Length 2 Inohes.

Open Atlantic, west to the Bahamas; in deep water. (Lutken, etc.)

{attenuatu8, slender.) (Eu.)

Maurolicus altenuatm, Coooo, I
^«

1 1 . hu. Salmon., 33, 1838, coast of Italy; Cvntiiku, Cut., v,

890, 1864; LOtken, Spolia Atlantica, 11, 271, 1892.

Scopelus tenorci, OOVIER k Valenciennes, Hist. Nat. PoiSB., xxn, MO, 1849; after *'

272. VALENCIENNELLUS, Jordan & Evermann.

Vaiencimnellus, Jobdan & \',\ ermann, new genus, {triptmctuJatut).

This gen us is close to Mautoliout but with 1 1 » * * dorsal tin farther back,

opposite anal, its first ray nearly over front of anal. Thotophores above

W. s. a. 38

i!
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anal gathered in about rive clusters, each on a black background ; anal

fin long. Deep sea. (Named for Achille Valenciennes, the associate of

Cuvier, author of the greater part of the " Histoire Naturelle des

Poissons/' a noble work which is the foundation of modern ichthyology.)

869. YALENCIENNELLUS TRIPUNCTULATUS (Esmark).

Head 31 ; depth 3f. D. 9 or 10 ; A. about 24. Luminous spots arranged

in and placed on black bodies, 16 pairs in the lower row from pectorals to

ventrals, 5 between ventrals and anal ; 5 black areas between vent and

caudal about equidistant, and each one with 2 or 4 small luminous spots

set close together (the first 3 with 3 each, the fourth with 2, and the last

with 4); 1 spot on preopercle, 4 near shoulder girdle, 5 in an upper row

behind pectoral ; head and region along lateral line with a row of about

16 black pigment spots, some of them star-shaped, with many radiations,

these largest posteriorly ; large and small ones interspersed. First

ray of dorsal slightly before first of anal. Length 2\ inches. Two
specimens known, one from Madagascar and one from Denmark Straits, be-

tween Greenlandand Iceland. (Liitken.) (tripunctulatus, three-spotted.)

Maurolicus tripunclulalus, Esmark, Christiauia Vid. Selsk., Forh., 488, 1870, Madagascar
;

Li'TKEN, Spolia Atlantica, Scopelini, 49, 1892.

Family LXXVII. CHAULIODONTID^E.

(The Viper-fishes.)

Body more or less elongate, covered with thin caducous scales, or some-

times naked
5
photophores present. Mouth large, the teeth irregular in

size ;
maxillary entering margin of upper jaw. No pseudobranchhe

;

interopercle rudimentary; gill-openings wide. Dorsal and anal moderate

or large. Deep-sea .fishes of rather small size but voracious habits, some

7 genera and about 20 species known.
GONOSTOMIN/E :

a. Opercles complete; dorsal inserted behind ventrals; teeth moderate, some of them enlarged

or canine-like; gill rakers long.

b. Dorsal inserted on posterior half of body.

e. Dorsal inserted opposite anterior rays of anal; air bladder absent.

d. Scales present; adipose fin present; luminous spots large and consphmous; no

vomerine teeth; suborbital covering the cheek. Gonostoma, 273.

dd. Scales very caducous; adipose fin absent; suborbital not covering the cheek.

e. Dorsal rays about 20; photophores conspicuous. Bonapartia, 271.

ee. Dorsal rays 12 or 13; photophores small; vomerine teeth present.

Cyclothone, 275.

lb. Dorsal nearly median in its position, inserted slightly in advance of anal, its posterior

rays overlapping anterior rays of anal; body rather elongate; teeth in double rows

in premaxillary and mandible; vomer with fangs. Yaukella, 276.

ClIAULIODONTIN.i: :

««. Opercles incomplete, the interopercle rudimentary; both jaws with excessively long fang,

like canines; dorsal inserted before ventrals; gill rakers none; scales large, thin,

and deciduous. Chauliodus, 277.

273. GONOSTOMA, Rafinesque.

Gonostoma, Kafinesque, Tndice Ittiol. Sicil., G4, 1810, (denudatum).

Body elongate, somewhat compressed, and probably all species pro-

vided with very large, thin, caducous scales; lower parts with series
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of luminous spots. Head conical ; cleft of mouth very wide, oblique,

extending behind eye, the lower jaw strongly projecting ; maxillary long

and slender, sickle-shaped, closely connected with the short preruaxil-

lary ; upper jaw with a single series of rather large, sharp, close-set teeth,

about every fourth one more or less longer than the rest, and directed

slightly outward ; lower jaw with similar teeth, subequal, directed for-

ward, with a few canines in front ; no teeth on vomer. Eye small. Gill

openings very wide, the membranes free from the isthmus. Gill rakers

numerous, long, and slender. Pseudobranchise none; branchiostegals

about 9. No air bladder. Dorsal and anal well developed, inserted

opposite each other, the anal the longer ; adipose fin small ; caudal

forked, its peduncle long and slender. Deep-sea fishes of small size.

(yuvia, angle; arbjua, mouth.)

a. Anal rays about 30. dent/datum, 870.

aa. Anal rays about 20. bkevidexs, 871.

870. GOXOSTOMA DENUDATUM, Bafineeque.

Head 4 ; depth &}. D. 14 or 15 ; A. 30 or 31 ; P. 11 or 12 ; V. 8 : scales

36. Jaws heterodont, the intermaxillary being armed with 2, the

maxillary with about 12 large, distinct teeth, the spaces between them

being filled with very small teeth ; lower jaw similarly armed with 10 or

11 large teeth. Entire cheek covered by the enormously enlarged infra-

orbital. (Gunther.)

This species is common in the Mediterranean and the neighboring parts

of the Atlantic, especially off Madeira. In 1881, it was trawled by the

Fish Ilauk off the New England Coast. It was also obtained by the Alba-

trosst &t station 2665, in 263 fathoms, and by the French expedition, in

590 fathoms, off the coast of Morocco, and off the Cape Verdes, in 230-290

fathoms. (Goode & Bean.) (denudatus, made naked.) (Eu.)

0MKMfomd detmdata, Rafinesqie, Indice Ittiol. Sicil., Co, 1810, Palermo; Goode & 1$ean, Oceanic

Ichthyology, 38, fig. 116, 1895.

Qntteropelecus acantJnmu, Cocco, Giorn. Sc. Lit., No. 77, 1829, Italy.

Gonostomus acunthurus, Coqco, Lett. su. Salmon., 1838.

871. GONOSTOMA BKEVIDEXS, KnerA Steindachner.

Head 4 : depth 6. D. 13 or 14 ; A. 18 or 19 ; V. 7. Body elongate, com
pressed. Eye equal to snout, and about \ length of head; interorbital

space about £ diameter of eye. Mouth opening large, oblique, lower jaw

projecting; upper jaw reaching back to the angle of the preoperculum,

and convex on its lower edge. Intermaxillary, maxillary, and mandible

provided/with a single row of sharp teeth, unequal in size
; tongne booth-

two stronger teeth near tbe symphysis of the lower jaw : on the

palatines, and possibly upon the pterygoids, a few small, sharp-pointed

teeth. Gill opening very wide ; 12 short branchiostegals, a Luminous dot

at the base of each of the 8 anterior ones; no pseudobranohisB
j

gill

lamina- large. Probably the lower pharyngeal bones covered with teeth

similar to those in the jaws but in several rows. The dorsal has its

origin Dearly midway between the ventral and the anal, and is composed
of LS OI 11 rays; adipose I'm thread-like j ventral m liont of the
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middle of the body (not behind, as stated by Kner) with 7 rays, reaching

to the vent ; anal with from 17 to 19 rays, beginning under the last 3 or

4 rays of the dorsal, and the fin similar in height to the dorsal;

caudal equal in length to that of the head from snout to preoperculum,

and strongly forked
;
pectoral small, pointed, and nearly as long as

the caudal. The thiu, caducous scales with which the body is covered

exhibit no radiating lines, but have simple, delicate, concentric rings.

On either side 2 longitudinal rows of inconspicuous phosphorescent

spots, surrounded with black pigment ; the lower row near the line of

the belly begins near the throat and ends at the origin of the anal. In

the space from the pectoral to the ventral are 16 spots ; between the

ventral and the anal 11 ; the upper row commences with 2 large spots

upon the suboperculum, and continues back to the caudal. Color dark

gray ; the back and belly silvery ; all the fins whitish, uniform in color.

Specimens taken by the Blake from off Grenada in 161 and 461 fathoms,

in the old Bahama Channel in 500 fathoms, and off Bequia in 458 fathoms;

the original type from the open Atlantic. (Goode & Bean.) (breris,

short; dens, tooth.)

Gonosloma brevidem, Knee & Steindachner, Sitzb. Akad. Wissensch. Wien, lxi, 1870, 443,

Atlantic; Goode & Bean, Oceanic Ichthyology, 98, 1895.

274. BONAPARTIA, Goode & Bean.

Bonaparlia, Goode & Bean, Oceanic Ichthyology, 102, 1895, (pedaliola).

Body oblong, compressed, slender behind, as in Gonostoma , covered

with large cycloid scales, nearly equal in size. A continuous row of pho-

tophores on either side of the ventral line upon the lowest row of scales,

extending from the anterior part of the lower jaw to the extremity of

the base of the anal; others upon the caudal peduncle. Head much com-

pressed, cleft of mouth very wide. Premaxillary short ; maxillary long,

curved, forming the entire margin of the upper jaw, extending to the

angle of the preoperculum^ Jaws armed with a single series of not very

numerous, -acicular teeth, uniform in size; minute teeth on the palatines

and pterygoids. Eye moderate. Pectoral and ventral fins small; dorsal

fin on the hinder half of the body, opposite the anterior portion of the

anal; adipose fin absent; anal much longer and higher than dorsal;

caudal (probably) subtruncate. Gill opening exceedingly wide, the

branchial aperture«extending nearly to the dorsal line on either side, and

extending forward also to the symphysis of the lower jaw. Gill rakers

very long. (Named for Charles Lucien Bonaparte, Prince of Canino,

1775-1840, "whose admirable work upon the fishes of Italy, one of the

most essential of the older works in the ichthyologist's library, is

full in its discussion of the fishes allied to the one now under discussion.")

872. BONAPARTIA PEDALIOTA, Goode & Bean.

Head 3i ; depth 4£; eye 5. D. 20; A. 30; soales 46. Body elongate,

compressed. Eye about equal to snout; width of interorbiial space less

than eye. Mouth large, oblique, the lower jaw slightly projecting ; upper

jaw reaching back to angle of the preopercle, and convex on its lower
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edge between the verticals from the anterior and posterior margins of the

eye. Preopercle extending backward in a sharp angle. Origin of dorsal

fin equidistant from root of ventral and the axil of posterior anal ray,

and in vertical from fourth or fifth anal ray; greatest height of dorsal

about equal to its base ; origin of anal equidistant from the posterior

margin of the orbit and base of middle caudal rays, its anterior third

greatly prolonged, falcate in form; length of the longest or third ray

about equal to length of base of fin
;

posteriorly to end of dorsal the

fin is low; pectorals and ventrals short and feeble; ventrals inserted

about midway between tip of snout and root of caudal fin. A single row
of rather conspicuous phosphorescent spots from the lower jaw, beneath

the eye, to end of anal on either side, these dots being heavily margined

and with black above ; 12 of these between branchial opening and the

origin of ventral, 5 between ventral and anal, 16 in the anal series, and
2 upon caudal peduncle, 1 at origin of lower caudal rays, the other in

vertical above it and about \ of the distance from the dorsal outline

;

a series of vertical, elongated spots, apparently phosphorescent, upon
either side of the lower jaw, giving it a pectinate appearance. Color

brownish gray ; the head with silvery reflections.

The types of this species are two specimens, about 1 and 2 inches long

respectively, obtained by the steamer Albatross from station 2642, at a

depth of 217 fathoms. (-Krjda'XiuTOQ, having rudder-like fins.)

Bonapariia pedediota, Goode & Bean, Oceanic Ichthyology, 102, fig. 120, 1895, Gulf Stream, at

25° 2o' 30" N., 79 58' W. (Type, No. 44337. Coll. Albatross.)

275. CYCLOTHONE, Goode & Bean.

Cyclothone, Goode & Bean, Bull. Mus. Comp. Zool., x, No. 5, 1883, 221, (lusca).

Si<jmops, Gn.L,rroc. U. S. Nat. Mus., 1883, 25G, (sligmaticus).

tfeottoma, Vaillant, Exp. Scient. Travailleur et Talisman, 86, 1888, (bathyphilum).

Body elongate, somewhat compressed, apparently devoid of scales;

lower parts with inconspicuous series of luminous spots, with the latter

arranged approximately as in Gonostoma, but usually much less conspic-

uous. Head conical, compressed; cleft of mouth very wide, oblique,

extending behind the eye; the lower jaw strongly projecting. Maxil-

lary long and slender, sickle-shaped; somewhat dilated posteriorly, but

covering only an inconsiderable portion of the cheek. Upper jaw with

a single series of needle-like teeth, some of which are enlarged: Lower

jaw witli similai teeth, and in some species with a few canines in front;

teeth on vomer sometimes in patches, sometimes reduced to a single pail

of fangs; palatine and pterygoid teeth present or absent. Eye moderate,
not conspicuous. Gill opening very wide, the membranes free from

isthmus; gill rakers numerous, long and slender. Pseudobranchice none.

No ail- bladder. Dorsal and anal moderate, opposite, tin? latter much the

longer; adipose tin sometimes present, (k'vkaoc, round; bdovrj, veil.)

i HONl

a. Anal raj B 1* to 22.

'-. Body not greatly elongate, tii<> depth 7 t>> s in length. wcrodon, s T:f.

bi. Body elongate, the depth LI in length. bathtfhila, 874,

Siomops (aiyixa, the letter b; "<,'/, appearance):
oo, Anal raye 27 to 30 ; depth 7 in length. 1 1 omqata, B76.
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Subgenus CYCLOTHONE.

873. CYCLOTHONE MICRODOT (Gunther).

Head 4£ ; depth 7# ; eye as long as snout, 7 in head. B. 7 to 9 ; D. 11

or 12 ; A. 16 to 20; C. 17; P. 9 or 10; V. 5. Body elongate. Cheeks naked.

Premaxillary very short, extending to vertical from posterior limh of

anterior nostril ; maxillary very strongly curved downward, with a short

knoh at its anterior extremity, not visible without dissection. Most of

the teeth on maxillary inclined forward. Gill rakers 9+13 or 14.

Lower jaw long, included, with the exception of the projecting tip. Eye
circular, close to the profile, the interorhital area being very narrow;

anal under second ray of dorsal, its base half as long again as that

of dorsal, and nearly \ as long as body; its outline resembling that of

dorsal, its longest ray a little longer than the longest of the dorsal ; cau-

dal forked; pectoral inserted under tip of opercular flap, its length

equal to greatest height of body ; ventral inserted at a distance from

snout equal to twice the length of the head, its length slightly exceeding

that of the pectoral, 7 in body. Color blackish brown, the luminous

pores inconspicuous, in a row on each side from pectoral region to tail, and

another below it from throat to the origin of anal. (Goode & Bean.)

First obtained from great depths near Bermuda, subsequently at numer-

ous localities in the Atlantic, Pacific, and Antarctic oceans, at depths of

from 500 to 2.900 fathoms. Since also taken from numerous localities in

the Atlantic by the Albatross and the Blake. It is equally abundant in

deep water along the Pacific Coast from Oregon to the Galapagos. In fact it

is everywhere one of the most widely distributed and common of all deep-

sea fishes. "Although many hundreds of specimens are in the National

Museum, the species is so exceedingly delicate and hard to preserve that

not one of them gives satisfactory opportunity for study." (Goode &
Bean.) (,iu/cp6c, small; bdo've, tooth.)

Gonostoma microdon, Gunther, Ann. and Mag. Nat. Hist., n, 1878, 188, near Bermuda; Gi'N-

ther, Voy. Challenger, XXII, 175, 18S7 ; Lutken, Spolia Atlantica, Scopelini, GO, 1892.

Cyclothone hisca, Goode & Bean, Bull. Mus. Comp. Zoo!., x, No. 5, 1883, 221, Gulf Stream.

Cydothone microdon, Goode & Bean, Oceanic Ichthyology, 990, fig. 114, 1895.

874. CYCLOTHONE BATHYPHILA (Vaillant).

Head 4| ; depth 11. D. 12 or 13; A. 21 or 22; V. 7; P. 10; branchios-

tegals 13. Body elongate, compressed ; vent midway between tip of

snout and end of caudal rays. Eye moderate, its diameter equal to half

length of snout, and also to the width of interorhital space; placed

far forward, so that the snout is very short, I length of head. Cleft of

mouth exceedingly wide, oblique. Maxillary somewhat dilated, but not

covering any considerable portion of the cheek, its tip separated from

the angle of the operculum by a distance greater than the diameter of

the eye. Teeth of premaxillaries moderate in size ; upon maxillaries and

mandible larger, conical, separated by moderate intervals, which are filled

with smaller teeth ; teeth also on palatines, pterygoids, and pharyn-

geals. Opercular bones very thin. Origin of dorsal and anal fins oppo-

site, immediately behind vent, the anal more than twice as long
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as the dorsal and reaching nearly to the tail, which is forked; adipose
dorsal small

;
pectoral and ventral composed of weak rays, the origin of

the latter nearly midway from base of pectoral to vent, and tips of
longest rays reaching to vent. Branchial arches 4, long aud slender;
very elongate gill rakers, 10 + 15 in number, the longest twice as long as
eye. Velvety black, with a number of luminous spots.

This species was obtained by the French explorers at depths of 710
to 1,290 fathoms in the Gulf of Gascony and off the Azores. It has since
been found in considerable numbers in the western Atlantic by the
Albatross. (Goode & Bean.) (fiaOic, deep ; <putu, to love.) (Eu.)
Neostoma bathyphilum, Vaillant, La Nature, 1884, 184; name and rough figure only.

Cyclothone bathypilu, Vaillant, Travailleur et Talisman, 9G, pi. 8, figs. 1, la, 1888, Gulf of
Gascony; Azores; Goode & Bean, Oceanic Ichthyology, 100, fig. 118, 1895.

Subgenus SIGMOPS, Gill.

875. CYCLOTHONE ELOXGATA (Giinther).

Head 4£j depth 7. D. 13; A. 27 to 30; P. 11; V. 7. Vent midway
between root of caudal fin and eye. Eye moderate, f of snout, about i
length of head, its diameter less than width of interorbital space. Mouth
exceedingly wide, maxillary extending to the posterior angle of the
operculum, with a number of large teeth at considerable distances, with
interspaces filled with smaller teeth ; intermaxillary with 2, and mandible
with about 10, large teeth. Infraorbital bone dilated, covering only about
i of cheek; opercular bones thin. Gill lamina) short; gill rakers long;
branchiostegals 11, very short. Dorsal fin inserted a little behind the ver-
tical from vent, its greatest height exceeding that of the body at the point
of its origin

;
anal fin directly under the dorsal, much longer, extending

nearly to root of caudal, highest in front; pectoral narrow, slender,
placed low, its length £ that of the head; distance of ventral from vent
contained £ in its distance from pectoral. Scales have apparently been
present, on a part at least, of tho body, namely, the tail and ventral
line. Luminous organs very pink, with silvery margins, in two rows on
either side of the abdomen. Color black.

This species was obtained by the Challenger south of New Guinea, in
800 fathoms, and off Banda, in 360 fathoms. It has been found in consider-
able numbers in tho deep waters off the American Coast by both the Blake
:iim1 the Challengerj by the Investigator in the Indian Ocean, aud by the
Albatross in the, Gulf Stream at station 2039 in 2,361 fathoms, (Goode A
Bean.) (elongates, elongate.)

toma elongatum, GPwtheb, Ann. ami Mag. Nat. Hist., n, 1878,187, New Guinea ; Banda.
Btgmop* stigmatiau* Gill, Ptoc. U. B. Nat. Mus., vi, lss:5, 250, Gulf Stream in38° ig'26" N

68° 20' 20" W. (Type, No. 88291. Coll. Albatross.)

Oydotitone elongata, Goode & Bean, Oceanic Ichthyology, 101, flg. ll!», 1896.

276. YARRELLA, Goode & Bean.

ella, Goods a in in, Oceanic Ichthyology, in::, 1896, (bJacfyWi).

Body elongate, ooinpreased, covered with rather large, thin, deciduous
'<;ii,s

;
the lower parts with In mi nous spots. Head conical, oompressed;

rhe
1

type ol Sigmopi ttigmatU «- 1- an Imporfei t Individual, from n blch the luminousapota bad
been rubjed oil before 11 wa* examined. Ooodt dt Bean.
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cleft of mouth very wide, oblique, extending behind the eye. Lower
jaw strongly projecting. Intermaxillary comparatively long, forming

about half of margin of upper jaw. Upper jaw with a single row of

teeth in the maxillary, and a double row in the intermaxillary, inter-

spersed with occasional stronger teeth ; those in the intermaxillary

directed downward or backward, those in the maxillary somewhat for-

ward; mandible with double row of small teeth, outer row with some

larger ones; a row of short, weak teeth on the palatines; head of

vomer with a short fang on either side. Eye moderate; gill openings

very wide, the membranes free from the isthmus. Gill rakers not very

numerous, rather short and stout. Pseudobranchiai none. Branchioste-

gals numerous, 14. No air bladder. Dorsal and anal well developed,

the former far in advance, its posterior rays over the origin of anal ; no

adipose fin; caudal moderately forked. (Named for William Yarrell,

1789-1856, an eminent ichthyologist, who wrote on the fishes of

England.)

876. YARRELLA BLACKFORDI, Goodo & Bean.

Head 4|; depth 7|; eye 7. D. 15; A. 27; V. 6. Body elongate. Eye
moderate, its diameter f of snout ; maxillary extending far behind the eye,

its length equal to that of postorbital part of the head. Gill rakers

6 -f- 13, the longest about as long as the eye. Branchiostegals 14. Dor-

sal origin a little nearer root of caudal than tip of snout, nearly

over middle of space between ventral and anal, its posterior ray over

seventh ray of anal ; distance of ventral origin from tip of snout

contained 2£ times in total (without caudal), its rays imperfect, the longest

only about \ length of head; pectoral placed low, on a narrow base.

Scales have evidently been present, and of considerable size, but their

character and number can not be ascertained from the specimens examined.

Color purplish brown; 9 phosphorescent spots on the isthmus, 25

between the symphysis of the mandible and the root of ventral, 12

between the origin of ventral and vent, and 26 from vent to tail ; a

second row of pearly spots extends from above root of pectoral to origin

of anal.

The type obtained by the Albatross from station 2376, at a depth of 324

fathoms. Two other specimens, the larger one 9£ inches in length, taken

at the same place. (Named for Eugene G. Blackford, president of the

board of fish commissioners of the State of New York.)

Yarrella blackfordi, Goode & Bean, Oceanic Ichthyology, 103, fig. 121, 1895, Gulf Stream at

29 03' 15" N., 88° 16' W. (Type, No. 44242. Coll. Albatross.)

277. CHAULIODUS, Bloch & Schneider.

(VlFER-FISHES.)

Chauliodus, Bloch & Schneider, Syst. Iehth., 430, 1801, (sloanei).

Leptodes, Swainson, Nat. Hirst . Anim., 11, 298, 1839, {sloanei).

Body elongate, compressed, covered with very thin deciduous scales of

moderate size; lower side of head, body, and tail with series of lumi-

nous spots. Head short, much compressed and elevated, the bones thin
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but ossified ; lower jaw projecting, the snout much shorter than eye

;

mouth extremely wide, the cleft reaching much beyond eye
;
premaxil-

laries with 4 long, fang-like canines on each side; mandible with pointed,

wide-set teeth, the anterior ones excessively long ; none of these large

teeth received within the mouth ; maxillaries with fine teeth
;
palatine

with a single series of small pointed teeth ; no teeth on the tongue.

Opercle very narrow, the interopercle rudimentary. Eye moderate.

Pectorals moderate; ventrals large; dorsal fin high, placed anteriorly,

well in front of the ventrals; adipose fin moderate, sometimes fimbriate,

opposite the low, short anal ; caudal moderate, forked. Gill openings
very wide ; no gill rakers. Branchio3tegals numerous; no pseudobran-

chite. Deep-sea fishes of voracious habits ; two species known, (xav/.tog,

exserted ; bdovg, tooth.)

a. Head 7 in length; Atlantic species. SLQANEI, 877.

aa. Head G in length. Pacific species. macoini, 878.

877. CHAULIODUS SLOAXEI, Bloch & Schneider.

Head 7; depth 7. B. 17; D. 6; A. 12; V. 7; scales 56 (65 in a figure

published by Agassiz in Cruise of the Blake). Dorsal not far backward,

its distance from occiput less than length of head, its first ray produced

in a long filament nearly £ length of body; pectoral fins short; ventral

fins long, longer than head, and much longer than pectorals. About 30

luminous dots in a series from the chin to tho ventrals. Scales of the

body subhexagonal. Head nearly as deep as loug. Greenish above ; sides

silvery; belly blackish. Length 12 inches. (Giinther.) Mediterranean

and deep waters of the Atlantic ; a specimen found in the stomach of a

cod on George's Banks ; and elsewhere in deep water; also in the Medi-

terranean. (Named for Hans Sloane, an early naturalist and traveler,

who wrote on the animals of Jamaica.) (Eu.)

Ohauliodua sloanei, Bloch & Schneider, Syst. Ichth., 430, 1801, Atlantic; after Vipera Marina of

Catebby; Gunther, Cat., v, 392, 1864; Jordan .fc Gilbert, Synopsis, 285, 1883.

Chauliodtu setinottik, Bloch & Schneider, Syst. Ichth., pi. 85; same type.

Etoxttomuu, Shaw, Gen. Zo.il., v, 120, 1804; after Catesbt.

Chauliodus schneuleri, Risso, Europe Merid., Ill, 442, 1S26, Nice.

878. CHAULIODUS HACOUNI, Bean.

Headfi; eye4A; snout 44. D.6; A. 11; Y.7; P.13; scales 56. Longest
fun^ in mandible nearly half head. Dorsal beginning over seventh row
of scales, its first ray 3^ to I' in body, its base 3 in head; base of adipose

dorsal lh.it of anal, which is more than half head; ventral 5 in body,

inserted under seventeenth scale of lateral line. Coast of California to

British Columbia, in deep water: the type taken off Queen Charlotte

Islands, in *7i> fathoms; about 1 specimens known; close to C, tiloanei,

the head ;i little longer, the scales perhaps larger; probably not distinct,

lined for Prof. .John C. Maoonn, <>t' the (ieologioal Survey of Canada.)

Chat Bi in, Proc. U. B. Nat. Bins., 1890, 44, off Queen Charlotte Islands, .it

Albatross Station 2860, at 51 23' N., 130 34' W. (Type, No. 46878. Coll. Allmtrotw.)
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Family LXXVIII. ASTRONESTHID^E.

Siomatoid fishes, with adipose dorsal present, and with scaleless body.

Dorsal fin inserted behind vent, but in front of anal. A single genus,

with few species; fishes of the deep sea. ( Astronesthidce, Gill, in Goode

& Bean, Oceanic Ichthyology, 105,1895.)

278. ASTRONESTHES, Richardson.

Astronesthes, Richardson, Ichth. Voy. Sulph., 97, 1845, [niger).

Pltxnodon, Lowe, Proc. Zool. Soc. Lond., 1850, 250, (ringens).

Body rather elongate, compressed, scaleless. Head compressed, the

snout of moderate length, the mouth wide, lower jaw prominent. Teeth

pointed, unequal ; upper jaw with 4 long, curved canines ; front of lower

with 2 ;
maxillary teeth fine, subequal

;
palatines with a single series of

small, pointed teeth, similar to those on tongue. Eye moderate, not longer

than snout. Throat with a long fleshy barbel. Dorsal fin rather long,

inserted entirely in front of anal, behind ventrals ; adipose fin present;

caudal forked; paired fins long. Gill rakers minute. No pseudobranchhe.

No air bladder. Sides and belly with very many small luminous spots;

a small luminous patch below eye. Small fishes of the deep seas; remark-

able for their strong teeth, the lower jaw much stronger than in Afala-

costeus; 4 species known, (uarpov, star (starfish); laBiu, to eat.)

a. Barbel not much longer than head; last ray of dorsal considerably behind vent, nearly

over first ray of anal.

b. D. 17; A. 14. niger, 879.

bb. D. 17; A. 17. gemmifek, 880.

aa. Barbel much longer than head; last ray of dorsal in advance of vent, and much before

first ray of anal. richardsoni, 881.

879. ASTRONESTHES NIGER, Richardson.

Head 4£ ; depth 5£ ; eye 4 |. D. 17 ; A. 14 ; V. 30 + 15= 45. Body rather

stout, deepest at the nape. Barbel a little longer than head. Dorsal

beginning just behind base of ventrals, its last ray considerably behind

vent and nearly over first of anal; pectoral not reaching nearly to ven-

trals. Jaws subequal. Eye large, well forward, almost as long as snout,

the luminous spot below it very small. Color black, with 22 photophores

between chin and ventral. Deep waters of all seas. One specimen taken

in the open sea off our coast.* (niger, black.)

Astronesthes nigra, Richardson, Ichth. Voy. Sulphur, 97, 1845, Atlantic; Gi'nther, Cat., v, 425,

1864; LiiKKN, Spolia Atlantica, 11, 537, 1892; Jordan & Gilbert, Synopsis, 287, 188:5.

Stotuias fieldii, Civieii & Valenciennes, Hist. Nat. Poiss., xvm, 378, 184(5, Mid-Atlantic.
(Type, No. 151538. Coll. Capt. Field.)

Plisenodon ringens, Lowe, Proc. Zool. Sec Lond., 1850, 251, Madeira.

Astronesthes barbalus, Kner, Sitzber. Akad. Wiss. Wien, 1860, xxxix, 54)5, Coast of Brazil.

nno. ASTRONESTHES GEMMIFER, Goode & Bean.

Head 4£ ; depth 5.1: eye 4. D. 17; A. 17; V. 7: P. 9. Barbel about

equal in length to the head. Origin of dorsal fin a little nearer tip of

* This species is represented in the national collection by only a single specimen (No. 34538, l".

S. National Museum), the type of Chauliodus fieldii, Cuvier & Valenciennes, obtained by Captain
Field, in May, 1819, on a voyage from Mogadorto New York, probably at the surface. This
specimen passed from the hands of Dr. Mitchill to those of Mr. J. Carson Brevoort, then to Mr.
E. G. Blackford, by whom it was presented to the National Museum. (Goode & Beau.)
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snout than root of caudal ; length of its base contained nearly 4 times in

the total without caudal, its longest ray t length of head. Ventral

origin directly under dorsal origin; length of ventral 5£ times in body,

not reaching nearly to vent; distance of anal origin from root of the

caudal a little more than £ of total length without caudal. Eye longer

than snout. Pectoral uearly \ as long as body without caudal.

The type of this species, about 74- inches in length, was taken from a

halibut's stomach, January 26, 1890, by the schooner Polar Wave, in

44° 25' N. latitude, 53° 12' W. longitude, in about 300 fathoms. This

species may possibly prove identical with At niyer. The limits of variation

of the fin rays in this genus have not been determined for lack of sufficient

material. The specimen has 17 anal rays and numerous gem-like dots on

the lower part of the body, there being about 30 in the series from the

symphysis of the mandible to the ventral. (Goode & Bean.) (gemma, bud
or gem; fero, I bear.)

Astronesthes gemmifei; Goode & Bean, Oceanic Ichthyologj-, 105, fig. 124, 1895, Grand Banks.
(Type, No. 24645. Coll. Schr Polar Wave.)

881. ASTRONESTHES RICHARDSOM (Poey).

Head 41 ; depth 6f ; eye 7. D. 12 or 13 ; A. 13 or 14. Body more elon-

gate than in A. niger, less rapidly tapering backward ; barbel much longer

than head, reaching beyond tip of pectorals; dorsal beginning over axil

of ventrals, its last ray in advance of vent and far in advance of first

of anal; pectorals almost reaching ventrals; lower jaw prominent ; eye

small, shorter than snout, the luminous organ below it as long as pupil.

Black, with the usual many luminous spots. Deep waters of West Indies,

Indian and Pacific oceans. (Liitken.) (Named for Sir John Richardson

the discoverer of the genus Astronesthes.)

Ckauliodua rkshardaoni, Poky, Memoriae, 1, 17C, 1855, Cuba. (Coll. Poey.)

Astronesthes richardsoni, GCnther, Cat., v, 425, 1864; Li'tken, Spolia Atlantica, 11, 65, 1892.

Family LXXIX. STOMIATIDyE.

Body elongate, tapering, naked or covered with very thin and decidu-

ous scales. Head oblong; snout short and rounded. Eyes largo and far

forward. Opercular apparatus imperfectly developed. Mouth enormous,
witli deep lateral cleft; lateral margin of upper jaw formed by maxil-

lary and provided with teeth along the edges; teeth usually strong.

unequal, some of them often fang-like or barbed. Gill membranes not

joined, free from the isthmus. Branchiostegaks numerous (12 to 17): a

long barbel at throat. No pseudobranchia 1
. Dorsal I'm short, median Ol

posterior, without spines; anal free, fax behind and small; caudal dis-

tinct; pectorals low down on the scapular arch and narrow: ventrals

inserted far backward. Stomach ca-cal, and pyloric appendages absent.

Sides with phosphorescent spots. Skeleton feebly ossified. Eggs excluded

through oviducts. (Qoode & Bean.) Deep sea-fishes of extremely vora-

eioni habits; K genera and about L'<> species known. | S/nniialidti , part

,

Qfinther, Cat., s , 424, L864.

Stomiatin

it. Pactorala presi at

b. Bodj cotered with flna tcales; ventrals verj Far back. Stomia*. "7

1
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bb. Body naked.

c. Pectorals with separate ray; vomer with teeth; teeth in jaws long, depressible;

palatines with teeth. Kchiostoma, 2S0.

re. Pectorals normal; vomer toothless; dorsal and anal similar in size and opposite;

teeth fang-like; pigment spots in place of lateral line; eye small.

Grammatostomias, 281.

Photonf.ctin 1

an. Pectorals absent; body naked; dorsal inserted behind vent. Photonectes, 282.

279. STOMIAS, Cuvier.

Stomias, Cuvier, Regne Animal, Ed. 1. 1.^4, 1^17, (/"<«).

Body elongate, compressed, covered with exceedingly tine, decidu-

ous scales, which are scarcely imbricated, lying in subhexagonal depres-

sions in the skin. Head compressed, the snout very short and the cleft

of the mouth extremely large. Mouth oblique, the lower jaw projecting.

Teeth pointed, unequal, those of the premaxillaries and mandible very

large ; maxillary with fine teeth; vomer with a pair of fangs
;
palatines

and tongue with smaller pointed teeth. Eye moderate. Opercular por-

tion of the head short ; a large fleshy barbel suspended from the hyoid

region. Vent far back. Dorsal comparatively long, far back, opposite

the anal; pectorals and ventrals rather small and short, the latter far

back ; caudal fin moderate. Lower side of head, body, and tail with

series of luminous spots. Gill openings very wide ; no pyloric coeca.

Singular fishes of the deep sea; 3 species now known, (stomias, "mouthy/'
from G-ru/ua, mouth.)

a. Head 10 times in length of body; ventrals not produced. ferox, 882.

aa. Head 8 times in length of body; ventrals much produced. affixis, 883.

882. STOMIAS FEROX, Reinhardt.

Head 10 ; depth 12. D. 17 ; A. 21 ; P. 6 ; V. 6. Barbel longer than head,

tapering and not fringed at tip. Pectorals and ventrals not produced;

caudal rounded. Color black. (Giinther.) Greenland and southward:

abundant in deep waters of the Gulf Stream from Bahama Channel to the

Grand Banks in 500 to 600 fathoms, (ferox, ferocious.)

Stomias ferox, Reixhardt, Vidensk. Selsk. Naturv., etc., x, 77, 1812, Greenland; GiJNTHKB,

Cat., v, 426, 1864; Jordan & Gilbert, Synopsis, 286, 1883; Goode A: Bean, Oceanic Ichthy-

ology, 107, 18115.

ss:i. STOMIAS AFFINIS, Giinther.

Head 8; depth 12. D. 17; A. 20. Scaleless, but the hexagonal divis-

ions of the skin distinct. Teeth fixed. Barbel about as long as head,

ending in 3 filaments; end of stem of barbel white, probably luminous,

and with a black pigment spot. Pectorals and ventrals narrow and

elongate, the ventrals ending in a filament reaching beyond front of anal

;

anal higher than dorsal. Each of the abdominal series of photophores

with 43 spots between pectoral and ventral ; (5 between ventrals and anal,

and 15 or 16 between front of anal and caudal ; a parallel series runs

below, and a third above middle of side of body. Fins white; dorsal,

anal, and ventral with black margins. One specimen taken south of

Sombrero Islands, in 450 fathoms. (Giinther.) (affinis, related.)

- affinis, Gvxther, Deep-Sea Fishes, Challenger, xxu, 205, pi. liv, lig. A, 1887, Sombrero
Islands, West Indies.
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280. ECHIOSTOMA, Lowe.

Echiostoma, Lowe, Proc. Zobl. Soc. Lond., 1843, 87, [barbatum).

Hyperchoristus, Gill, Proc. U. S. Nat. Mas., 1884, 256, (tarmeri).

Body elongate, compressed, scaleless. Head rather compressed, the

snout short and the cleft of the mouth very wide. Teeth pointed, more
or less unequal, those of the premaxillary and the front of the lower jaw
being longest; maxillary teeth in a single series, those of the lower §-

being small; teeth of the hinder part of the mandible in double or triple

series; vomer with a pair of fangs
;
palatines with a single series of small

pointed teeth, two groups of similar teeth on the tongue. Eye of mod-
erate size. Opercular portion of the head very narrow and flexible; a

fleshy barbel on the center of the hyoid region. Dorsal fin far back,

opposite anal; caudal forked; vent not far in advance of caudal fin;

pectorals and ventrals feeble, the latter behind the middle of the body.

Series of luminous spots along the lower side of the head, body, and tail,

the largest luminous organ placed behind eye along maxillary, longer than

eye; a smaller eye-like one, in suture between opercle and interopercle.

Gill openings very wide. Gill rakers minute. No pseudobranchiaB nor

air bladder. Atlantic. (t%tc, a viper ; ord/za, mouth.)

a. Anal rays 16 to 18 ; teeth of jaws large, unequal. barbatum, 884.

aa. Anal rays 24; teeth of jaws small, subequal. mabgarita, 885.

884. ECHIOSTOMA BARBATUM, Lowe.

Head 6 ; depth 9. B. 12 ; D. 12 to 15 ; A. 16 to 18 ; P. 3 to 5 ; V. 8. Barbel

as long as head, fringed at its tip. Upper ray of pectoral produced in a

long and slender filament reaching nearly to the root of the ventrals
;

ventrals narrow, elongate. Color black, with elongate, club-shaped,

luminous spot between the maxillary and the eye, rose-colored in life.

Length 9 inches. Deep waters off Madeira ; also taken off Gloucester,

Massachusetts, and southward in the Gulf Stream to the Old Bahama
Channel, (barbatus, bearded.)

Echiostoma barbatum, Lowe, Proc. Zool. Soc. Lond., 1843. 88, Madeira ; GC'Ntiier, Cat., v, 427,

1864; GoodeA Bean, Bull. Essex Inst., 1879, 23; Jordan & Gilbert, Synopsis, 287, L883;

GtTNTHER, Deep-Sea Fishes, Challenger, 206, 1887.

Hyperchorittut tanneri, GlLL, Proc. U. S. Nat. Mus., 1883, 256, Gulf Stream, at Albatross
Station 2083, at 40° 26' 40" N., 6o° 58' W., in 956 fathoms. (Type, No. 33444. Coll.

Albatross.)

885. ECHIOSTOMA MARGARITA, Goode <S Bean.

Head 8; depth 8; eye 8. I). IS; A. 24; V. 7. A stout barbel behind

from the tip of the lower jaw, somewhat more than A length of-

bead; at the extremity, this barbel is divided into 6 fringes, one of

wliieh is whitish; a whitish hand on the barbel near the root of the

Cringes. About 31 teeth on each wide, of upper jaw and :>»; on each side of

mandible; none of the teeth in the jaws being enlarged; vomer with a

pair of depressible fanga on right side and a single one on the left; five

depressihln teeth on eaeh palat ine ; lingual teeth in about 4rOW8« Length
of upper jaw

| length of head. Mandible nearly as Long as head, Bye
equal to snout and

|
as Long as uppei jaw. Mandible projecting beyond
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upper jaw when the mouth is closed, a distance equal to \ the eye. Nos-

trils about midway between eye and tip of snout. Gill laminae all well

developed, increasing in size backward, not entirely concealed by the

opercular bones. Gill rakers minute scattered spines. Distance of vent

from base of caudal 67 times in the total length ; anal beginning

immediately behind vent and extending nearly to base of tail; dorsal

immediately over anal; the sixth and longest ray of ventral % length of

head
;
pectorals of both sides have been torn off in the type. Two rows

of minute photophores similar to those in E. barbatum and similarly situa-

ted. Pearl-colored spot above the maxilla, beginning at the hind margin

of the eye ; its length about f that of the eye. Color very dark, inside

of the mouth black. Middle of the Gulf of Mexico in 420 fathoms. The
single type is in bad condition. There is no doubt that the species is

distinct from Eehiostoma barbatum,, as it has very small subequal teeth.

Length 13^ inches. (Goode & Bean.) (aapyapiTijg, pearl.)

Eehiostoma margarita, Goode & Bean, Oceanic Ichthyology, 109, fig. 131, 1895, Gulf of Mexico.
(Type, No. 39292. Coll. Albatross.)

281. GRAMMATOSTOMIAS, Goode & Bean.

Grammalostomias, Goode <fc Bean, Oceanic Ichthyology, 110, 1895, (dentatus).

Similar iu general appearance to Eehiostoma. Head short, compressed.

Body compressed, moderately elongate. Dorsal and anal with numerous

rays, placed opposite each other and close to the root of the caudal

;

ventrals in advance of the middle of the body, at a great distance from

the vent; pectorals placed near the abdominal outline, consisting of a

short filament very slightly separated from the rest of the fin, and

several rays connected by a membrane. Two rows of minute phosphor-

escent spots on the body similar to those in Eehiostoma. A very long and

slender hyoid barbel. Mandibular teeth very unequal in size, compara-

tively few in number, arranged in 2 rows, an outer row of fixed teeth

and an inner row of depressible ones; the first pair, near tip of mandi-

ble, very greatly enlarged and passing outside of the upper jaw when the

mouth is closed. Premaxillary teeth uniserial or nearly so, the edge of

the bone posteriorly with minute cirri; a pair of small, fixed, curved

fangs in front, followed by a pair of larger movable ones; vomer tooth-

less; palatines with several weak teeth; no lingual teeth. Upper

pharyngeals present. A pearl-colored spot on cheek, similar to that in

Eehiostoma. Four gills, a short, narrow slit behind the fourth; gill

rakers not numerous, sliort, spine-like; gill lamime increasing in si/e

backward. A series of pigment cells along the median line of the body,

so arranged as to simulate a lateral line. Eye small, caudal lobes appar-

ently unequaL Skin naked, its whole surface sprinkled with minute

raised pigment spots, each with a light center, (yfjd/njua, a line ; Stomias.)

ss«. GimiMATOSTOMIAS DENTATUS, Goode & Bean.

Depth 7; eye 5, as long as snout. D. 20; A. 24 ; V. 7 ; P. 1 + 3; C. 17.

DppeT jaw long and slender, its length 6.V times in the total; length of

inaudible 5j times in the total ; nostrils a little nearer eye than
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to tip of snout ; maxillary and premaxillary closely welded, their separa-

tion marked by a changing in the character of the teeth, those on the

maxillary being minute cirri. The large fangs in the tip of the mandible f
length of upper jaw ; hyoid barbel placed at a distance from the sym-
physis of the mandible, which is about equal to the enlarged fangs of the
mandible, or \ length of mandible ; length of the barbel nearly \ of total

;

pectoral close behind the head and near ventral outline, its first ray dis-

tinct from the other three, although placed close to them, and not pro-

duced ; length of the pectoral 4 in head ; ventrals in advance of middle
of body, their distance from origin of pectorals \ as great as from caudal
base, their longest ray nearly equal to greatest height of body ; distance

of dorsal origin from caudal base 5£ in total length ; longest dorsal ray
in middle of fin, half as long as longest of ventral; base of anal slightly

longer than that of dorsal, its longest ray about £ as long as the longest

dorsal ray ; caudal lobes in type unequal, the lower one being much
longer than the upper (perhaps result of accident.) Two rows of lumi-

nous spots, one close to the ventral outline, which becomes obsolete

before it reaches the origin of the anal, and another in the lower third

of height of body, which becomes indistinct about the middle of total

length ; 14 of these spots between pectoral and ventral in the lower
series and 11 in upper series. One specimen, 6| inches long, taken by the

Albatross at station 2565, N. latitude 38° 19' 20", W. longitude 69° 02'

30", from 2069 fathoms. (Goode & Bean.) (dentatus, toothed.)

Gtummatottomhu dentatus, Goode «fe Bean, Oceanic Ichthyology, 110, fig. 133, 1895 Gulf
Stream. (Type, No. 37370. Coll. Albatross.)

282. PHOTONECTES, Giinther.

Lnrih •/, Doperlein, Wiegm. Archiv. f. Naturgeschich., 1882, 26, (aUripwmu), (name preoccupied in

Crustacea).

Pholonectes, G0NTHEB, Challenger Report, XXII, 212, 1887, (albipinnis).

Body compressed, rather long, scaleless ; vent far behind the middle of

the length. Head compressed, with short snout and exceedingly wide
mouth. Teeth in the jaws small, unequal in size, in single series ; vomer
and palatine with a small group of teeth on each side. Eye small.

Opercular portion of the head very narrow. A long hyoid barbel. The
dorsal fin opposite the anal, which commences behind the vent

;
pec-

torals none; ventrals inserted behind the middle of the length. A
•mall suborbital phosphorescent organ, and 2 series of luminous dots

along the lower part of the sides, with numerous rudimentary similar

organs scattered over the skin of the body. {$<»:, light ; n/\r>;r
f

swimmer.)

887. PHOTONECTE8 8BACIUS, Goode! Bean.

Head 8| ; depth 15£ ; eye 4. D. 18j A. LM ; V. 7. Much more slender

than t ho Japanese species, p. albipinnis. Type in very poor condition.

Hyoid barbel remarkably short and probably imperfect. Pins incomplete,
and the luminous dots along the Bides BO indistinct as to be made out

only with great difficulty. The greatest depth of the head equal to length
of its postoihital portion: snout \ el y short, nearly half eye. I'.elow and
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behind the eye there is a luminous body, "which is nearly as long as the

eye and somewhat club-shaped ; at margin of operculum there is a small,

roundish, luminous clot. Maxillary a very thin and narrow bone, extend-

ing backward almost to the end of the head, very slightly curved and

forming a very obtuse angle with the short premaxillary ; mandible very

strongly curved upward, like a sled runner, its length twice greatest

height of body. Both jaws armed with numerous fine teeth of unequal

size; only 3 remain on each side of the premaxillary; maxillary with 20

true teeth on its anterior half, the posterior half with about 16 seme

;

about 35 teeth on each side of mandible ; all the teeth of jaws rake inward

and backward, and are depressible ; 3 teeth on each side of the head of

the vomer, increasing in size backward ; a pair of teeth on each palatine;

1 fang near the tip of the tongue and 3 farther back. Gill laminae not

well covered by the operculum; gill rakers very few, minute and spine-

like
;
gill opening very wide, the membrane cleft almost down to origin

of hyoid barbel. No pseudobranchise. Hyoid barbel situated nearly

under tip of tongue, evidently imperfect, its length scarcely £that of eye.

Longest dorsal ray a little longer than eye ; anal beginning immediately

under the dorsal, its base slightly longer than that of dorsal, its rays

about as long as those of dorsal ; distance of ventral from tip of

snout a little more than \ body; origin of ventral very slightly nearer

root of caudal than tip of snout
;

pectoral wanting. Color very dark

;

a row of luminous dots along margin of brauchiostegal membrane;
two rows beginning on the isthmus and extending back along edge of

belly, passing between ventrals and slightly above base of anal, disap-

pearing rear end of body ; another row higher up on side, which can

not be traced back farther than the ventral, on account of the bad con-

dition of the specimen. Only the type known. Length 7 inches. (Goode

& Bean.) (gracilis, slender.)

Photonectes gracilis, Goode & Bean, Oceanic Ichthyology, 112. fig. 137, 1895, off Martinique, at

Blake Station XL, in 472 fathoms. (Coll. Str. Blake.)

Family LXXX. MALACOSTEID^E.

Body elongate, compressed, scaleless. Mouth immense. Snout very

short. Cleft of the mouth exceedingly wide, tbe ends of the jaws extend-

ing beyond the root of the pectorals, and the jaws not connected with

the sides of the head back of the orbit. Tail diphycereal. Lateral mar-

gins of the upper jaw formed by the premaxillaries only. No adipose fin

;

pectorals rudimentary. No barbel, but a strap-shaped elastic band con-

necting the symphysis of lower jaw with the isthmus. (Goode & Bean.)

Deep sea. Two species known ; among the most remarkable known
forms.

283. MALACOSTEUS, Ayres.

Malacoslem, Ayres, Journ. Bost. Soc. Nat. Hist., 1810, 5:'., (niger).

Body elongate, compressed, scaleless, deepest at the head and tapering

backward. Head rather compressed, the snout extremely short
;
jaw

bones and preopercles greatly prolonged, forming an enormous gape.

extending to behind the root of the pectorals and large enough to permit
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the swallowing of fishes much larger than itself. Teeth pointed, unequal,

in single series on both jaws and tongue ; none on the palate. Eye very-

large, at very tip of the blunt snout, with two luminous organs below it,

the anterior larger and pear-shaped, with the narrow end forward ; sides

with luminous spots. Hyoid barbel wanting ; a cylindrical muscular

band in its place connecting the symphysis of the very thin lower jaw
with the front of the hyoid bone. This is probably contractile, " serving

to give the extremity of the mandible power of resistance when the fish

has seized its prey, as without such a contrivance so long and slender a

bone would yield to the force of the struggling victim." * This structure

is unique among fishes. No gill rakers. Two species known, in the deep

seas. (fxaAaKoc, soft ; barkov, bone.)

888. MALACOSTECS XIGER, Ayres.

Head 3f; depth, 5£. D. 19; A. 20; P. 5; Y. 6. Lower jaw with unequal

canines, four of them fang-like and longer than the others. Pectoral

rays filamentous. Ventrals filamentous, inserted midway between base

of caudal and posterior luminous organ. Black, except the luminous

spots. (Gunther.) Open sea, in very deep water ; rare. Known from

the Gulf Stream and southward to Barbadoes. (niger, black.)

Malacosteus niger, Ayres, Journ. Bost. Soc. Nat. Hist., 1849, 53, Gulf Stream, 42° N. 60° W.j

Gt'-NTiiER, Cat., v, 428, 1864; Jordan & Gilbert, Synopsis, 287, 1883; Gcxther, Deep-Sea

Fishes Challenger, xxn, -14, 1887; Goode & Bean, Oceanic Ichthyology, 114. 1895.

Family LXXXI. ALEPISAURID.E.

(The Lancet Fishes.)

Body elongate, rather compressed, scaleless. Head compressed, with

the snout much produced, and with the cleft of the mouth very wide.

Premaxillaries very long and very slender, forming the entire margin of

the upper jaw, not protractile; maxillary thin, needle-like, as long as

the premaxillary, immovable, provided with a small supplementary bone.

Teeth very unequal, immovable, and subject to many variations in the

same species ; a series of small teeth the entire length of the premaxillary,

those in front sometimes larger and curved
;
palatine teeth compressed,

triangular, pointed, two or three of the anterior ones exceedingly long

and strong, fang-like, the posterior ones moderate; teeth of the lower

jaw similar to those on the palatines, one pair in front and two or three

pairs in the middle being much enlarged; no teeth on the tongue. Eye
large. Gill openings very wide; the gill membranes not united, free

from the isthmus
;
gill rakers stiff, shortish, spine-like. Branohiostegals

most ly 7. PseudobranchisB large. Opercular bones thin, membranaceous.
Dorsal I'm very long and high, occupying nearly the whole of the back,

Ofmore t ban 40 rays, which are slender and simple, all of them depre&sible

into a deep groove, the lin invisible when depressed : \ cut ral tins abdom-
inal, oearly median, of i» to 13 rays, the firsl ray simple, spine-like;

adipose tin present, moderate; anal Cm moderate; caudal tin forked. Air

Gttnther, Dee] Seal"! bee, < Ihallenger, xxn,212, 1887, for a fall account of the itrw tur<>

i>i tinM renuu kabla t> i f lisheB.

in. \. 39
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bladder none. Vertebra' about 50. A system of abdominal ribs symmet-

rically arranged along the whole length of abdomen to front of anal fin.

Large fishes of the deep seas, found in the Atlantic and Pacific. Species

about 10, usually referred to 1 genus. Every part of the body is so fragile

that it is extremely difficult to procure specimens. The structure of the

dorsal fin is so delicate that it must be liable to injury even in the water;

the bones are very feebly ossified, and the fibrous ligaments connecting the

vertebras are very loose and extensible, so that the body may be consider-

ably stretched. "This loose connection of the single parts of the body

is found in numerous deep-sea fishes, and is merely the consequence of

their withdrawal from the pressure of the water to which they are exposed

in the depths inhabited by them. When within the limits of their natural

haunts the osseous, muscular, and fibrous parts of the body will have

that solidity which is required for the rapid and powerful movements of

a predatory fish. That fishes of this genus (Alepisaurus) belong to the

most ferocious of the class is proved by their dentition and the contents

of their stomach, but it is worthy of notice that although the mouth is

so deeply cleft, the lower jaw can not be moved from the upper at a

greater angle than about 40°." These fishes have never been taken in the

deep-sea dredge or trawl. Most of the specimens known have been cast

up by storms or else taken on deep-sea lines. (Giinther.) (Scopelidw,

group Alepidosauj'ina, Giinther, Cat., v, 420-423, 1864.)

284. ALEPISAURUS, Lowe.

(Lancet Fishes.)

Plagyodus* (Steller MS.) Pallas, Zoogr. Koss.-Asiat., in, 383, 1811, (nonbinomial), {xscirfa-

pius, no specific name.)

Alepisaurns, Lowe, Froc. Zobl. Soc. London, 1833, 104, (ferox).

Caulopus, Gill, Troc. Ac. Nat. Sci. Phila., 1862, 128, (altivelis).

Plagyodus, Gunther, Ann. Mag. Nat. Hist., 1867; after Pallas.

Alepidosaurus, (corrected orthography i.

Characters of genus included above, (a, privative; Aeirig) aavpog, Saurus.)

ALEPISAURUS :

«. Ventral fins rather small, of 8 to 10 rays; dorsal rays 39 to 44.

b. First ray of ventral serrated; pectorals elongate; dorsal rays 31 to 44. ierox, 889.

bl>. First ray of ventral not serrated; pectorals abont 1£ in head; dorsal rays 36 to 39.

AESCULAPIUS, 890.

Caulopus (kclvKos, stem; novs, foot, the ventral of many rays):

aa. Ventral fins rather large, of about 13 rays.

c. Dorsal rays 40, the fin high; ventrals shorter than head. altivelis, 891.

cc. Dorsal rays about 34; ventrals as lung as head. borealis, 892.

d. Palatine teeth well separated; lower half of subopercle with coarse, radiating stria1

;

only 2 or 3 ridges parallel with the posterior edge of the bone present.

dd. Palatine teeth close-set; lower half of subopercle for the most part with strke par-

allel with the posterior edge of the bone. 8ERRA, 893.

*Thc name Plagyodus has been lately accepted by Dr. Giinther for this genus. A specimen of

one of the Pacific species was obtained by Steller from the Kurile Islands, and a brief description

of it, under the name of Plagyodus, left by him in manuscript, was afterwards quoted by Pallas, asa
specie- unknown to him. Steller wrote before Linnaeus, and apparently used the name Plagyodmi

as a mononomial designation for his particular specimen or species, rather than in the sense of a

Linnsean uenus. It seems to us, at present, Lest to retain the name Ahyisuwus.
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Subgenus ALEPISAURUS.

889. ALEPISAURUS FEROX, Lowe.

(Lancet Fish.)

Eye 6 in head. D. 41 to 44; A. 14 to 17; P. 14 or 15; V. 9 or 10.

Length of head twice height of body, and rather less than \ of the total.

Eye median, as wide as the interorbital space. Dorsal fin much
elevated

;
pectorals elongated, but not reaching nearly to ventrals ; first

ray of dorsal, pectoral, and ventral serrated ; upper caudal lobe produced
into a long filament. (Giinther.) Deep waters of the Atlantic; occa-

sionally obtained off the coasts of Nova Scotia and Massachusetts, and the

Grand Banks, (ferox, ferocious.)

Alepisaurus ferox, Lowe, Trans. Zobl. Soc. Lond., i, 1833, 395, Madeira; Guntheb, Cat., v, 421,

18G4; Jordan & Gilbert, Synopsis, 276, 1883.

Alepisaurus azureus, Cuvier & Valenciennes, Hist. Nat. Poiss., xxn, 530, 1849, Canaries.

890. ALEPISAURUS JESCULAPIUS* (Bean).

(Subatka ; Wolf-fish.)

Head 6; depth 10|; eye 5. D. 39; A. 16; P. 13; V. 8; B. 7. Vertebra

50. Body stouter posteriorly than in A. ferox ; snout twice as long as

eye; premaxillary 1£ in head, extending behind the eye a distance equal

to £ eye. Median line with a well-marked fleshy keel from before ven-

trals to caudal. Longest dorsal ray 6 in body, yo longer than head, its

anterior edge finely serrated (dorsal rays not perfect in type specimen).

Insertion of dorsal over gill opening and base of pectoral
;
pectoral about

£ shorter than head ; ventral 2f in head, its first ray smooth. Dark
gray, sides silvery and iridescent, a row of small translucent spots on

each side of lateral line and keel ; dorsal black, with steel-blue reflections
;

adipose fin, pectorals, and caudal black ; ventrals and anal silver-gray.

Coast of Alaska, and southward to California, in deep water, occa-

sionally running on shore. (Bean.) The type specimen, speared at

Unalaska, by Robert King, had in its stomach 21 individuals of Eumxcro-

tremus spinosun. It was probably driven ashore by the tortures of a

parasite (Tetrarhynchus) found in its flesh. Length over 3 feet. Another

* A fine specimen of this species, four f<'<'t in length, came ashore <>n the coast of San Luis
Obispo County, California, in October, 18'.»4, and was sent to the Museum of the California
Academy of Sciences by Mr. W. P. Stevens.

Dorsal rays 88; ventral rays 9. Vertebra about 35 [-20=66, the Dumber not exactly counted.
Longest dorsal ray 1% in head; pectoral Bnsabout2; ventral fins 2% in head. Opercle as in

tin- Eureka specimen, with strongly ma iked radiating ridges. Bubopercle with similar r it I ires, the
uppermost and strougesl running to the upperposterior corner of t lie l Mine, the few above it short
ami soon running out in the upper edge of the bone. Lower jaw strongly striated. Shoulder
girdle rugose, (Jill inkers short, few, and small; strongly toothed. PseudobranchisB \\ «>l 1

Developed. Bye 2] ;;
in snout. Upperjaw \\ ith a series of \ ery small teeth along its entire edge.

Vomer with three enormous, dagger-like canines, arranged in a triangle, the median one in

advance; three canines on palatines on each side, turned a little backward; 8 small compressed
retrorse teeth behind them. Lower jaw with two large canines in front on each side; nine
small ones behind these: then 6 large compressed canines, smaller thanthobein front, which
in turn are smaller than those on palatines, which are smaller than those on vomer. Behind

• canines are 15 smaller teeth, compressed, i etrorse, like the teeth of a saw . Color blackish,
silvery belo^i and on tin rays of lower Boa Dorsal mottled with darker, K description and
figure of this specimen has recently been published by Miss Flora Hartley, (Proc Oal. Ao,
Bel, 18'ju.)
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specimen was taken at Unalaska by Dr. W. H. Dall ; another* was

obtained off Eureka, California (Humboldt Bay), by A. J. Wiley and J.

B. Brown ; and still another came ashore on the coast of San Luis Obispo

County, California, in October, 1894. Steller's specimen. t " Piscem hunc

mirabilis structural et fornix," seems to be this species rather than Jle-

pisaurus borealis. (JEsculapius, the father of medicine, from the lancet-

like teeth.)

Plagyodus, Steller, in Pallas, Zoog. Rosso-Asiat., m, 38:}, 1811, Kurile Islands.

Alepidosaurus sesculapius, Bean, Proc. U. S. Nat. Mus., 1S82, 6G1, Iliuliuk, Unalaska. (Type,

No. 27705. Coll. Robert King); Flora Hartley, Proc. Cal. Ac. Sci., 1895.

Subgenus CAULOPUS, Gill.

891. ALEPISAFRUS ALT1YELIS, Poey.

(Conejo.)

Head 6i in total length; depth 13^; eye 5J. D. 40; A. 17; P. 16; V.

13; C. 30 ; B. 7. Maxillary extending beyond eye. Dorsal very high, its

height 3 times depth of body
;
pectorals falcate, their length twice depth

of body; ventrals reaching vent, their length less than depth of body;

caudal forked, with equal lobes. Lateral line distinct. Color silvery,

with blue shades. Length 3 feet. Cuba; in deep water. (Poey.)

(altus, high: velum, sail.)

Alepisaurus altivdis, Poey, Memoriae, n, 302, 1861, Cuba; GCnthek, Cat., v, 42:;, 1864.

Alepidosaurus (Gaulopus) poeyi,% Gill, Proc. Ac. Nat. Sci. Phila., 1S62, 131, Cuba; (based on a

specimen slightly different in proportions, the upper lobe of the caudal longest).

892. ALEPISAURUS ROREALIS (Gill).

(Hand-saw Fish.)

Depth of head 4^ times its length; eye 5^; snout 2\. D. 34; V. 13;

B. 5. Nostrils nearer eye than tip of snout ; opercle with 18 prominent

ridges ; subopercle divided into two parts by a horizontal ridge, the

upper part irregularly triangular, with about 9 stria' ; the lower part

with coarse stria1

, the upper ones interrupted behind by 2 or 3 ridges

parallel with the posterior border; lower jaw robust, its length 1\ in

head, its upper edge slightly convex. Teeth on the upper jaw very

* This specimen differs somewhat from Bean's type, as the following description shows:
"Head 5%) depth 9. D. 36; A. 16; V. 10. Eye 2% in snout, S% in head; pectoral long, fal-

cate, and pointed, \](. in head; ventrals about 2% in head; spare between pectorals and ventrals

3}/£ in body; insertion of ventrals slightly nearer base of caudal than tip of snout; dorsal tin

very bigb, depressible in a groove, the longest rays (2d to loth) 4'
;
\ in length of body and about

% longer than head- anal low, hut slightly falcate in front, the free edge concave; caudal
deeply forked, the lobes pointed and equal. Color dark iridescent, a round pale spot on body at

base of each ray of anterior half of dorsal. Description from photographs taken by Mr.

Augustus J. Wiley of Eureka, from a large specimen which ran ashore near Humboldt Hay in

18U2. The specimen was not preserved, but at the time the photographs were taken it was in

better condition than any other specimen yet seen in the Pacific. It would seem to differ from
A. sesculapius in the much higher dorsal, and perhaps in the more slender tail.

f This was a dried specimen 14 inches long; pectoral 6 inches; ventral 2% inches; description

chiefly of the teeth.

| Head 7 in length instead of 6%, as in altivelis; the depth 15. From liase of pectoral to ban
of anal the same distance as to the anal, lees '

,
(instead of less %); first dorsal ray '..

;
the next

(^ in aUivelis); fourth longer: sixth to twenty-fourth all high and equal (2 to 22 high and equal
in altivelis). 1>. 41. L'pper lobe of caudal prolonged, the lobes separate. Ventral reaching past

vent, its length greater than depth of body. Coior of dorsal uniform.

—

ruey.
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small, acute, and numerous ; vomerine fangs very large, nearly equal,

slender, and slightly curved, the longest 6f in head ; large palatine teeth

similar, about 10 in heal ; small trenchant teeth behind them, large teeth

of lower jaw 12 in head, slender, moderately curved. First dorsal ray

rather stout and with a prominent compressed ridge anteriorly, which is

crenulate in front; ventral fins at least as long as head, the first ray

undivided, crenulate.

Alaska to Puget Sound, occasionally cast on shore by storms; only

mutilated specimens yet seen. The head in the type 1\ inches long.

The type from Puget Sound ; another taken by Prof. George Davidson

at Captain's Harbor, Unalaska; ahead from Puget Sound, and another

from the Aleutian Islands, preserved in collections in San Francisco, are

the only specimens known, (borealis, northern.)

Alepidosmmts (Omlopnn) horealis, Gill, Proc. Ac. Nat. Sci. Pliila., 1862, 128, Puget Sound;

Gunther, Cat., v, 423, 18G4; Jordan & Gilbert, Synopsis, 278, 1883.

893. ALEPISAURUS SEKRA (Gill).

(Serra.)

Head 6 in total length, flattish above, its height ? its length ; eye 5£ in

head; snout 2\ in head; V. 13; subopercle divided into two parts by a

ridge, the upper nearly equally triangular, its base lunately emarginate,

with 10 to 14 radiating stria' ; the lower portion with its upper surface

wrinkled parallel with the oblique posterior margin, its lower half with

slight radiating stria 1

; lower jaw 1^ in head, its upper outline nearly

straight; longest vomerine teeth 8 in head; smaller palatine teeth closer

together than in A. horealis; fins destroyed, except base of ventral. This

" species differs from Caulopus borealis by the oblong operculum, and the

nearly equal triangular shape of the coalescent iufraopercular bone (sub-

opercle and interopercle) above the dividing ridge, but with an oblique

excavation at its base, which describes nearly the third of a circle, as

well as the sculpture of the portion below the dividing ridge. The

vomerine teeth are stronger, but less elongated, and the palatine approx-

imated and not curved. (Gill.) Known from one specimen discovered

at Monterey, California, by Mr. A. S. Taylor, in 1859. It weighed 7

pounds; its length 4 feet; the sun-dried fragments constituting the

type of the description, (serra, saw, the Spanish name, 'which has the

:ul vantage of at the same time perpetuating the popular name, and of

being classical, and of describing one of the peculiarities of the palatine

dentition which distinguishes it from the A. (C.) horealis.' n (Gill.)

Alepidoaaunu {Caulopus) aerra, GlLL, Proc. Ac. Nat Sri. Phila., 1862, 129, "Monterey, Lower
California." (Coll. A. B. Taylor.)

Family L XXXII. ODONTOSTOMl 1 1

T

Body oblong, eompressrd, naked ; month \ery wide, its margin formed

by premaxillaries only
;
premaxillaries with curved teeth- large, carved,

lanceolate, depressible teeth on mandible, vomer, and palatines. Eye

very large, the orbital cavity expanded downward. DoitaJ short.
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median or posterior ; adipose fin small. Pseudobranchire well developed.

No air bladder. Deep-sea fisbes ; two genera and two species known.

a. Post-temporal of peculiar form, partly naked; stomach very distensible. Omosudis, 285.

285. OMOSUDIS, Giintber.

Omosudis, Gvxther, Challenger Report, xxn, 201, 1887, (lon-H).

Body oblong, compressed ; bead compressed, naked ; snout of mod-

erate lengtb ; cleft of mouth very wide
;

premaxillary and maxillary

bones slender, tbe former with a series of very small teeth of equal 6ize,

only one or two anterior ones being somewhat enlarged ; the lower jaw,

the vomer, and palatine bones with a few very large and lanceolate teeth.

Lower jaw broad, and, like tbe rest of the head, formed ofvery thin bone.

The supraclavicle and postclavicles form a long rod extending from occiput

on each side downward to the abdomen, and partly free, not covered by

skin. Ventral fins inserted far behind the pectorals, below the origin of

the dorsal; dorsal fin behind the middle of the length of the body; adi-

pose fin very small ; anal fin long. Stomach very distensible. Branchios-

tegals 8
;
pseudobranchise well developed

;
gills 4, with broad gill lamina;

and very short gill rakers. (o>/J.og, shoulder ; Sudis.)

894. OMOSUDIS LOWII, Giinther.

Head 3i ; depth 5 ; eye 3. Head strongly compressed, with rather flat

upper surface ; snout somewhat pointed, rather longer than eye. Bones

of head extremely thin, the opercle being smaller than the subopercle.

and separated by two or three ridges. Infraorbital ring nearly membran-
aceous. Preoperculum terminating below in a forked point. Cleft of

mouth extending backward to angle of preoperculum. Dentition truly

formidable for so small a fish ; the longest tooth is one anteriorly on the

side of the mandible ; in the British Museum specimens, only one is

present either on the right or left of the jaw ; its length nearly £ of

that of the head ; the next largest are those on the palate, where there

are two on each side, besides several smaller ones ; smaller teeth are also

implanted on the hinder part of the dentary bone ; all the large teeth can

be laid backward. A semicircular, scale-like, osseous lamella of extreme

thinness covers lower part of cheek, it is marked by very shallow, con-

centric strict. The singular bone which supports the side of the anterior

part of the abdomen is styliform, slightly curved backward ; it starts

from the top of the occiput and descend toward the median line of the

abdomen, which it reaches behind the pectoral fin ; it is composed of the

two-pronged supraclavicle, which is fixed by ligaments to the occiput, and
of three slender, needle-shaped postclavicles ; the uppermost postclavicle

is suspended by ligaments from the supraclavicle, as is also the clavicle
;

the rod lies immediately below the thin integument, and its lower portion

is quite free. Dorsal fin inserted midway between root of caudal and eye.

and composed of very feeble rays ; tbe anal commences at some distanco

behind the dorsal and terminates not very far from the caudal ; caudal

I'm small, with a considerable number of basal rays above and below; pec-

toral fins quite at the lower side of the body ; ventral fins very small and
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partly coalescent. Light brownish on the back, with numerous brown
pigment spots on the sides ; abdomen black. (Gunther.)

Giiuther described this genus and species from a specimen 2>\ inches

long, obtained south of the Phillipine Islands, in 500 fathoms. He had
previously obtained, in 1868, the specimen collected by Lowe at Magda-
lena. The Albatross obtained a single specimen from station 2392, at a

depth of 724 fathoms. The capacity of this form for swallowing fishes

greater in size than itself appears to be as great as that of Chiasmodus.

(Goode & Bean.) (Named for its discoverer, Kev. R. T. Lowe, the his-

torian of the fishes of Madeira.)

OmoaudU lotoii, Gvnther, Challenger Report, xxn, 201, pi. 52, figs, c, c', 1887, Philippine
Islands ; Magdalena; Goode & Bean, Oceanic Ichthyology, 122, fig. 150, 1895.

Family LXXXIII. PARALEPIDID^.

Body elongate, somewhat compressed, formed much as in a Barracuda,

covered with cycloid scales of moderate or rather large size. Head long,

usually scaly on the sides. Mouth very large, lower jaw projecting. Pre-

maxillary not protractile, very long and slender, forming the entire margin
of upper jaw; maxillary long and slender, closely adherent to premaxil-

lary. Teeth rather strong, pointed, in single series on the jaws and pala-

tines ; some of them on lower jaw and palatines sometimes very long and
fang-like, and most of them freely depressible. Opercular bones thin.

Pseudobranchiye present. Gill membranes separate, free from the isth-

mus. Branchiostegals about 7. Gill rakers short, sharp, spine-like. Eye
large. Lateral line y>resent, its scales usually enlarged. Dorsal fin short

and small, behind the middle of the body, nearly or quite over the ven-

trals ; adipose fin present; anal fin low, rather long; caudal fin short,

narrow, forked; pectorals rather small, placed low. Pyloric cceca none.

No air bladder. Phosphorescent spots few or none. Genera 3 or 4, spe-

cies about 12 ; voracious fishes of the open seas or the deep seas.

Paraleitn.k :

aa. Body scaly; stomach not remarkably distensible; luminous spots usually present, bul incon-

spicuous.

b. Lower jaw with 3 to 5 very long fang-like teeth on each side; snout moderately pointed.

Si me
},l>. Lower jaw without distinct fang-like teeth.

c. YentralS inserted entirely behind dorsal, their distance from eye twice the distance

from haso of caudal; snout attenuate. A.BCTOZBN1 s, 287.

oe. Ventrals inserted below front of dorsal. Pa&AUPJ

286. SUDIS, Rafinesque.

Budis, Rajine8Q.uk, Caratteri di Alcunl NuotI Qeneri, etc., 60, L810, [hyedina).

Body elongate, somewhat compressed, with oycloid scales <>r moderate
•ice. Bead Long, scaly on the sides. Mouth very Large, the Lower jaw
projecting, the olefl tnrned upward tow aid its end. Premaxillary very

loog and slender, forming the entire upper margin of the upper jaw;
maxillary long and slender] closely adherenl to the premaxiUary. Teeth
rather strong, pointed, in single series on the jaws and palatines, 8 to 5

of them on lower jaw very long and fang-like or dagger-shaped ; most of
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them freely depressible. Opercular bones thin. Pseudobranchirc present.

Gill membranes separate, free from the isthmus. Branchiostegals about 7.

(Jill rakers short, sharp, spine-like. Eye large. Lateral line present, its

scales usually enlarged. Dorsal fin short and small, behind the middle of

the body, nearly or quite over the ventrals ; adipose fin present ; anal fin

low, rather long; caudal fin short, narrow, forked; pectorals rather small,

placed low. Pyloric cceca none. No air bladder. Luminous spots little

developed. Deep waters of the Atlantic and Pacific ; resembling Sphyreena

in form and dentition. Species few. This genus is allied to Alejnsaurus,

which, in the structure of the mouth, it much resembles, although differ-

ing in the development of its fins. (Sudis, a stake, an ancient name of the

Barracuda.)

a. Maxillary not reaching eye; dorsal rays 7 or 8. intermedins, 895.

an. Maxillary reaching eye; dorsal rays 11. ringens, 890.

895. SUMS INTERMEDIUS (Poey).

Head 5£ in total length ; depth 7 ; eye 6# in head, 3£ in snout. D. 7 or

8; A. very long, its rays not counted; V. 10; P. 15; B. 8. Body com-

pressed. Bones of snout transparent ; mouth large, its cleft not reaching

eye; jaws equal; maxillary parallel with premaxillary
;
premaxillary

with 2 canines in front, its border with many small recurved teeth ; lower

jaw with 2 similar canines and a dozen large lateral teeth ; those of the

middle largest, curved like half a lance head, these alternating with small

teeth; no vomerine teeth
;
palatine teeth large, curved, uniserial ; tongue

with teeth along its side ; no scales present when first seen ; lateral line

narrow, marked by elevations of the skin. Ventrals small, in middle of

length, before the dorsal; insertion of anal midway between ventral and

caudal ; dorsal inserted midway between ventrals and anal ; caudal short,

concave ; no evident adipose fin. Flesh color, the sides silvery. One
specimen known, from Matanzas, Cuba. (Poey.)

Paralepis intermedins, Poey, Repertorio, n, 416, 18G7, Matanzas.

896. SUDIS RINGENS, Jordan & Gilbert.

Head 4 ; depth 16. D. 11 ; A. 25. Body very slender and elongate, com-

pressed. Head rather slender, anteriorly pointed and moderately depressed.

Mouth large, horizontal, the gape extending more than half length of

head. Margin of the upper jaw formed entirely by the very slender,

nearly straight premaxillaries, which are closely appressed to the long

and slender maxillaries ; maxillaries extending to below the eye, nearly

as far as the mandibular joint; tip of upper jaw emarginate; tip of

lower jaw rather broad, turned up and fitting in the notch of the upper

jaw
;
premaxillaries armed with a series of small, sharp, subequal, close-

set teeth, which are hooked backward; a long, slender canine in fronton

each side; lower jaw with about 10 sharp, slender teeth on each side,

these teeth very unequal, some of them short, 3 or 4 very long and canine-

like; near the front a fang-like tooth on each side, then a considerable

interspace, behind which the others are arranged partly in 2 rows;

most of these teeth, especially the inner and larger ones and the anterior
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canines, are freely depressible ; a long series of teeth on the palatines, 1

or 2 of the anterior teeth on each side and 1 or 2 others long, slender, and
fang-like. Tongue free anteriorly, roughish, but apparently without

teeth. Scales very large, cycloid. Dorsal fin inserted somewhat behind

the middle of the body, at a distance of nearly 4 times its base in front

of the anal, its height a little greater than the length of its base ; anal

fin anteriorly nearly as high as the dorsal, its posterior rays low
;
pectoral

fins placed low, rather short, about as loug as the maxillary ; caudal fin

short, narrow, apparently forked; ventrals (lost in the type) probably

in front of the dorsal. Coloration light olive, the sides silvery, with dark

punctulations. Peritoneum silvery, underlaid by black pigment. Santa

Barbara Channel, California, the only specimen known taken from the

stomach of a hake (Merluccius), itself found in the stomach of a long-finned

albicore (Germo alalunga). (ringens, gaping.)

Bmdie ringens, Jordan- & Gilbert, Proc. U. S. Nat. Mus., 1880, 273, Santa Barbara Channel.

(Type, No. 27401. Coll. Jordan & Gilbert); Jordan & Gilbert, Synopsis, 277, 18s3.

287. ARCTOZENUS, Gill.

Arctozemu, Gill, Proc Ac Nat. Sci. Phila., 1864, 188, (borealis).

Head elongate, conical, the snout attenuate, the jaws straight, the

lower mostly covered by the upper ; teeth of lower jaw anteriorly slender,

recurved, and distant
;
posteriorly small, acute, and close together. This

genus is closely related to Sudis, from which it differs mainly in the

absence of fang-like teeth. From Paralepis it differs in the position of

the ventral fins, which are entirely behind the dorsal. The known spe-

cies belong to the deep waters of Arctic America ; long, slender fishes

suggesting the Barracuda in outline, {upuroq, northern
; ^el/of, strange.)

a. Teeth comparatively strong ; Atlantic species. borealis, 897.

aa. Teeth comparatively weak; Pacific species. coruscans, 898.

S97. ARCTOZENUS BOBEALIS (Beinhardt).

Head 4£; depth 12. B. 7; D. 8; A. 32; P. 11 j V. 9. Snout as long as

rest of head ; mandible included, its upturned tip fitting into an emargi-

nat ion of upper jaw. Teeth as in A. coruscans, but considerably stronger.

Pectoral and ventral fins small, the latter inserted behind the dorsal.

Color plain. Greenland ; occasionally southward to Cape Ann ; scarce.

(liori <ili.s, northern.)

ParaUpis borealit, Rkimhabdt, Naturv. Math. Afhandl., Vll, 11">, ls:'.'J, Greenland; <;i'vniEH,

Oat., V, 419,1804.

• mi borealit, Gill, Proc. Ac. Nat. Sci. Phila., 18G4, 188.

8udu borealis, Jordan a Gilbert, Synopsis, 278, 1883.

898. IBCTOZENU8 CORUSCANS (Jordan A Gilbert).

Head I: depth 13. D. 8j A.. 31; P, 11 j V. 9; scales 60. Body very

elongate, of Dearly uniform depth, the oaudal pednnole very slender

;

abdomen compressed. Head long; snout sharp, half length of head.

Eye large, high. .laws equal j
maxillary reaohing vertical from nostril

;

tip of lower jaw fitting into an ciua l ginal ion of preinaxillaries ; none
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of the teeth fang-like
;

premaxillaries laterally with minute teeth

;

4 or 5 longer teeth in front; vomer with minute teeth ; anterior palatine

teeth long, the posterior short ; teeth of lower jaw slender, distant,

unequal. Scales deciduous, those of lateral line enlarged. Fins all very

small ; ventrals entirely behind dorsal, their distance from front of orbit

twice that from base of caudal ; distance from front of dorsal to base of

caudal half its distance from tip of snout; caudal widely forked. Dusky
olivaceous ; sides of head silvery ; bases of fins generally black ; rami of

mandible each with a double series of minute phosphorescent spots.

Puget Sound; one specimen known, scarcely differing from the preced-

ing, the teeth a little weaker, (.coruscans, sparkling.)

Paralepis coruscans, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 411, Port Townsend.
(Type, No. 27171. Coll. Brown.)

Sudis coruscans, Jordan & Gilbert, Synopsis, 278, 1883.

288. PARALEPIS, Risso.

Paralepis, RlSSO, Hist. Nat. Eur. Merid., m, 472, 1826, (coregonoides).

Head and body elongate, compressed, covered with deciduous scales,

those of the lateral line being the largest. Cleft of the mouth very

wide; maxillary developed, closely adherent to the intermaxillary.

Teeth unequal in size, some in the mandible and on the palatine bones

being rather larger than the others ; they are arranged in single series,

in the intermaxillary and mandible, on the palatine and pterygoid bones.

Eye large. Pectoral fins well developed ; ventrals small, inserted at a

great distance from the pectorals, below or immediately behind or in

front of the dorsal fin ; dorsal fin short, on the hind part of the body

;

adipose fin small ; anal elongate, occupying the end of the tail ; caudal

emarginate. Gill opening very wide, the outer branchial arch beset

with short, spine-like gill rakers
;

pseudobranckise well developed

;

branchiostegals 7. Air bladder none. Pyloric appendages none. (Trapu,

near; 'Aemg, scale; scales on side.)

899. PARALEPIS COREGONOIDES, Risso.

Head 4 ; depth 12 ; eye 5. D. 10 ; A. 23 ; P. 13 ; V. 9. Body elongate.

Head compressed. Snout long, conical ; cleft of mouth moderate ; max-
illary rod-like, adherent to premaxillary. Teeth in a single row in the

intermaxillary, a few enlarged anteriorly; also on palatines and ptery-

goids. Ventral fin very short, inserted below the anterior part of the

dorsal. Gill openings very large, free from the isthmus; gill rakers very

numerous, minute. Color silvery; slightly bluish upon the back ; blackish

upon the belly on account of the transparency of the black peritoneum;

along the lateral line there are some blackish dots ; iris silvery ; the

pupil blackish, silvery. Rare in the Mediterranean. The Albatross

obtained a specimen (No. 37860, U. S. N. M.) from station 2393, at a depth

of 525 fathoms. (Coregonus, the whitefish ; eU)og, likeness.) (En.)

Paralepis coregonoides, Risso, Hist. Nat. Europe Meridional**, in, 472, pi. vn, fig. 15,1826, Nice;

Guntuer, Cat., 419, 1864; Goode & Bean, Oceanic Ichthyology, 119, 1895.
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Family LXXXIV. STERNOPTYCHID^E.

Fishes " with compressed ventradiform body, carinated contour, deeply

aDd obliquely cleft and subvertical mouths, whose upper margin is

constituted by the supramaxillaries as well as the intermaxillaries

;

branchiostegal arch near and parallel with lower jaw, scapular with an

inferior projection, and with one or more of the neural spines abnormally

developed, and projecting above the back in advance of the dorsal fin."

(Gill.) Genera 2, species about 10; deep-sea fishes, rising toward the

surface at night or in stormy weather. (Sternoptychidw, Giiuther, Cat.. V,

384, 1864, part group Sternoptychina.)

a. Projecting neural spine before dorsal single; spine-like abdominal outline nearly continuous

in a sigmoid curve; branchiostegals 5. Sterxoptyx, 289.

aa. Projecting neural spines, several constituting a saw-like ridge before dorsal; abdominal out-

line abruptly contracted before anal; brancbiostegals 9. Augyropelecus, 290.

289. STERNOPTYX, Hermann.

Sternoptyx, Hermann, Naturforscher, xvi, 8, 1771, (diaphana).

Trunk much elevated and compressed, the slender tail very short

;

abdominal outline nearly continuous, in a sigmoid curve ; teeth of the

jaws in several series, the largest teeth in the inner row ; a single spike-

like neural spine before dorsal ; branchiostegals 5. Otherwise essentially

as in Argyropelecus. (oTepvov, breast; tttl^, fold or plait.)

900. STERXOPTYX DIAPHAXA, Hermann.

B. 5 ; D. 9 ; A. 13; P. 10; V. 3. Depth equal to distance between tip of

snout and base of the very short tail. Interorbital space slightly con-

cave
;

posterior limb of preopercle bordering hind part of orbit, and
descending very obliquely, ending in two points. Pectoral scarcely reach-

ing ventrals, which are very small. (Giiuther.) Atlantic; occasionally

taken in the Gulf Stream, from Santa Cruz Island to the Grand Banks.

(diaphanus, diatyavrjc, transparent.)

Btemoptyx diaphcma, Hermann, Naturforscher, xvi, 8,1771, Jamaica ; GCnther, Cat., v, 387,

1864; Goode & Bean, Bull. Mus. Comp. Zobl., x, No. 5, 1883, 220.

Sternoptyx henitmiui, IiACBPEDB, Hist. Nat. Poiss., v, 613, 1803; after HERMANN.

290. ARGYROPELECUS, Cocco.

Argyropelecus, Cocco, Giorn. Bci. Sicil., fasc. 77, 146, 1829, (hemi<ji/m>uts).

Flewrotkyria, Lows, Fishes of Madeira, 64, 1861, {cUfersi).

Body much elevated and compressed, passing abruptly into t lie short

tail: no scales, the skin covered with silvery pigment ; series of luminous
spots along the lower side of the bead, body, and tail. Bead large, com
pressed, and elevated, the bones thin, bnt ossified. Cleft of mouth wide,

vertical, the lower jaw prominent. Margin of upper jaw formed by the

maxillary and premaxiliary, both of whioh have a sharp edge which is

beset with minute teeth; Lower jaw and palatine bones with a series of

•mall curved teeth. Eyes large, very close together, lateral, bnl directed

upward. Angle of preopercle with a spine usuall\ directed downward.
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Pectorals well developed ;
vent nils very small. Humeral arch and pubic

bones prolonged into llat pointed processes, which project in the median

line of the belly ; a series of imbricated scales from the humeral bone to

the pubic spine, forming a ventral serrature. Dorsal fin short, median,

preceded by a serrated, osseous ridge, consisting of several neural spines

prolonged beyond the muscles: adipose tin rudimentary : anal fin short

;

caudal forked, Gill opening very wide, the outer branchial arch extend-

ing forward to behind the symphysis of the lower jaw, and beset with

very long gill rakers; branchiostegals 9, the arch near lower jaw and

parallel with it: pseudobranchise and air bladder present. Four pyloric

coeca. Small pelagic fishes found in most seas, coming to the surface at

night, descending into dee}) water by day. (apyvpog, silvery; nfAeitvc,

hatchet.)

(i. Anal rays 11; no spines nlone; lower sides of caudal peduncle.

b, Pectoral fin nearly reaching anal. hemigymnus, 901.

bb. Pectoral fin reaching ventrals. OLFERST, 902.

901. A.RGYROPELECUS HEMIGYM1Y1 S, Cocco.

B. 9; D. 7 or 8; A. 11; P. 9; V. 5. Depth of body equal to distance

between gill openings and base of caudal : posterior corner of mandible

and angle of preopercle each with a small triangular spine; tail without

spines; pectoral tin nearly reaching anal. Length 2 inclies. (Glinther.)

Atlantic and Mediterranean in deep water ; occasional in the Gulf Stream,

off southern New England. ($/ut-, half ; -yvfivbr-, naked.) (Eu.)

Argyropelecus hemigymnuS, Cocco, Giorn. Sci. Sicil., fasc. 77, 146, 182'.t, Coast of Italy; Cdvieb

& Valenciennes, Hist. Nat. Poiss., xxn, 3'.)S. 1849; Gv'nthf.k, Cat., v, 385, L864; Goods &

Bean, Bull. Bins. Comp. Zo6L, x, No. 5, 1883, 220.

Sternoptyx medilerraneus, Cocco, Giorn. Faro de Messina, iv, 7, 1838, Coast of Italy.

00*2. ARGYROPELECUS 0LFERSI (Cnvior).

B. 9; D. 9 ; A. 11; P. 10; V. 6. Depth nearly or quite equal to distance

from shoulder to root of caudal; tail as deep at base as long. Mandible

with a short, fiat spine at its posterior corner: preopercle spine directed

downward; tail without spines; pectoral tin reaching ventrals. (Gun-

ther.) Open Atlantic; coast of Norway to Brazil and Cape of Good Hope,

occasionally taken in the Gulf Stream from the Grand Banks southward.

(Named for J. F. M. von Olfers, who sent specimens from Brazil to the

Museum of Paris. ) (Eu.

)

Sternoptyx olfersi, Cuvier, Begne Animal, Ed. 2, n, 316, 1829, near Cape of Good Hope.

Argyropelecus durviUii, Cuvieb & Valenciennes, Hist. Nat. Poiss., xxn, 405, 184".>, open Atlantic.

ArgyropelecuB olfersi, Cuvieb & Valenciennes, Hist. Nat. Poiss., xxn, 408, 1848; Ccntuer, Cat.,

v, 386, 1864; Lilljeboro, Sveriges Fiskar, vi, 3, 1889.

rieitrothyris olfersi, Lowe, Fishes Madeira, 64, 1861.

Family LXXXV. IDIACANTHIDiE.

Fishes eel-like in form " with spiny processes from anterior portion of

vertebrae projecting through the skin of the body. Pectorals absent.

Body naked. Dorsal iin beginning in advance of the vent." (Gill.) One
genua with 3 species known ; deep-sea fishes, eel-like in appearance.
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291. IDIACANTHUS, Peters.

Idiacanthus, Peters, Monatsber. Akad. Wiss. Berlin, 1876, 846, (fasciola).

Batfiyophis, Gunther, Ann. Mag. Nat. Hist., 1878, 181, (ferox).

Body snake-like, very slender and elongate, scaleless. Vent very far

back. Head large, compressed, the snout moderate, the cleft as long as

head. Teeth extremely large, numerous, unequal, fang-like, depressible,

present on jaws, vomer, and palatines. Eye small; opercles narrow.

Hyoid bone with a long barbel. Dorsal long and very low, extending

from above ventrals nearly to caudal ; the rays simple, each one placed

behind a pair of spine-like processes ; no adipose tin; no pectorals; ven-

trals median. A luminous organ above middle of upper jaw and a series

of luminous dots along side of belly and on outer ray of ventral and on

tail. Gill openings very wide ; branchiostegals short, numerous. Gills

4; no pseudobranchiae. Vertebrae numerous, 67 in Idiacanthus ferox. Three

species known. (Idwc, peculiar ; anavBa, spine.)

a. Dorsal fin inserted opposite root of ventrals; anal rays 45. ferox, 903.

aa. Dorsal fir. inserted well in advance of ventrals; anal rays about 35. antrostomus, 904.

903. IDIACANTHUS FEROX (Gunther).

D. 60 ; A. 45 ; V. 6. Vertebra' 67. Vent in sixth eighth of total length.

Dorsal inserted opposite ventrals. Color black. North Atlantic, nearly

midway, in 2,750 fathoms. One specimen, 8 inches long. (Gunther.)

{ferox, fierce.)

Bathyophisferox, Gunther, Ann. Mag. Nat. Hist., n, 1878, 181, North Atlantic.

Idiacanthus ferox, Gunther, Deep-Sea Fishes Challenger, XXII, 216, 1887.

904. IDIACANTHUS ANTROSTOMUS, Gilbert.

Head 12; depth 16. D. 57; A. about 35. Abdomen much dilated,

abruptly constricted immediately behind the ventral fins, and much nar-

rowed anteriorly, the depth again increasing to occiput. Greatest depth
immediately in front of ventrals. Maxillary reaching edge of gill cover.

Teeth in a siugle series in each jaw, readily depressible, varying greatly

in length ; teeth in the upper jaw arranged in groups of 4 or 5, the

anterior member of each group being very short, the others rapidly

increasing backward, the posterior tooth very long; lateral teeth in

mandible inserted at the extreme outer edge of the jaw, the anterior fceel h

inserted farther inward; thus the last of the anterior teeth are distinctly

within the first of those on sides of jaw; a single small tooth on each

side of vomer, and 2 or 3 posteriorly on palatines; ;> pairs of teeth

directed backward from near tip of tongue. Eye over first third of

Length of maxillary ; lower jaw much Longer than the upper. Barbel |

Longer than the head, expanded near its tip, and again narrowed as in /.

forox. Dorsal beginning well in advance of ventrals, iis distance from

tip of snout 3$ in total length; anterior rays distant, the membrane
from one ra\ reaching only to basal portion of the succeeding raj : each

ray starting behind a pair of short spinous project ions which diverge baok-

v.ird. the tin when depressed Lying in tin- groove formed by these diverg

Lng pairs of spines j
caudal forked, the rudimentary rays extending well
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forward on caudal peduncle, nearly meeting posterior rays of dorsal and

anal : vent immediately in front of anal fin, far behind the dilated ab-

domen, its distance from end of caudal 3^ in total length ; anal similar to

dorsal : ventrals about | length of maxillary, very slender, apparently

of 5 or 6 slender rays, inserted much nearer front of anal than head, their

distance from anal about half their distance from tip of snout. Black, the

mandible lighter, the base and terminal portion of barbel and the caudal

translucent. No evident phosphorescent spot on cheek : 4 series of minute

phosphorescent dots on abdomen, the lateral series extending but a short

distance behind ventrals, the median series uniting to form a single row
behind these fins. Length 4^ inches. Off the coast of Southern Cali-

fornia in ti03 fathoms, (avrpov, cavern; aru/xn, mouth.)

Idiacanthua antrostomus, Gilbert, Proc. U. S. Nat. Mu.*., 1890, 54, Albatross Station 2980, in 603

fathoms, off southern California. (Type, No. 44286. Coll. Gilbert.)

Order U. LYOPOMI.

This group, which contains the single family of Halosauridw, is thus

defined by Gill

:

Scapular arch constituted by proscapula, posterotemporal and post-

temporal, the post-temporal discrete from side of cranium and impinging

on supraoccipital ; hypercoracoid and hypercoracoid lamellar ; a foramen

in upper margin of hypocoracoid; mesocoracoid absent; actinosts nor-

mal: cranium with the condyle confined to basioccipital. Opercular

apparatus characteristic, the preopercle entirely detached from the sus-

pensorium (rudimentary and connected only with the lower jaw) ; oper-

culum normally connected, subopercle enlarged and partly usurping the

usual position of the preopercle, in company with the suborbital chain

which is extended backward to the opercular margin; bones of jaws,

palatines, and pterygoid complete and normal ; anterior vertebrae sepa-

rate ; ventrals abnormal. (Lyopomi, Gill, American Naturalist, Novem-

ber, 1889, 1016.) (/rw, loose; ncjjua, operculum.)

Family LXXXVI. HALOSAURID^.

Body elongate, compressed anteriorly, tapering into a very long and

slender tail, which becomes compressed and narrowed into a sort of fila-

ment. Abdomen rounded. Scales rather small, cycloid, deciduous; sides

of head scaly ; lateral line present, running along the sides of the belly,

its scales in the known species enlarged, each in a pouch of black skin

with a luminous organ at its base. No barbels. Head subcorneal,

depressed anteriorly, the flattened snout projecting beyond the mouth.

Mouth inferior, horizontal, of moderate size, its anterior margin formed

by the premaxillaries, its lateral margin by the maxillaries, which are of

moderate width. Teeth small, in villiform bands, on the jaws, the rudi-

mentary palatines and pterygoids ; none on vomer and tongue. Eye rather

large. Facial bones with large, muciferous cavities. Opercular appara-

tus peculiar, the preopercle entirely detached from suspensorium, rudi-

mentary, and connected only with lower jaw ; opercle normally connected

;
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subopercle enlarged and partly usurping the usual position of the pre-

opercle, in company with the suborbital chain, which is extended back-

ward to the opercular margin. Bones of head unarmed. Gills 4, a slit

behind the fourth. Pseudobranchhe none
;
gill rakers short

;
gill mem-

branes separate from the isthmus. Branchiostegals numerous (about 14).

Dorsal fin short, rather high, inserted behind ventrals and before vent;

no adipose fin ; no caudal fin ; anal fin extremely long, extending from

vent to tip of tail (its rays about 200 in number) ; ventrals mod-

erate, not very far back
;
pectorals rather long, narrow, inserted

high. No axillary scales. Shoulder girdle weak, its uppermost bone

(supraclavicle or post-temporal) touching the cranium at the nuchal

region, but not connected with it laterally. Air bladder large, simple.

Stomach ccecal
;

pyloric cceca in moderate number ; intestines short.

Ovaries not closed. Vertebrae very many, 60+ x. Three genera, with

about 10 known species. Fishes of the deep sea. (Halosauridw, Giinther,

Cat. vn, 482, 1868.)

a. Ventrals normal; no second dorsal fin.

b. Vertex covered with scales; scales of lateral line scarcely enlarged: snout obtusely

rounded; anal high. Halosaurus, 202.

bb. Vertex scaleless; scales of lateral line enlarged, provided with photophores; snout

pointed; anal moderate. Ai.duovandia, 293.

292. HALOSAURUS, Johnson.

Halo.saurus, Johnson, Proc. Zool. Soc. London, 1863, 406, (oivevi).

Ventrals normal; no second dorsal fin; anal high. Snout obtusely

rounded. Head without angular ridges. Vertex covered with scales.

Scales of lateral line scarcely enlarged. Characters otherwise included

above. (cUc, sea; oavpog, lizard.)

a. Preoral portion of snout equal to half its length. Height of body nearly equal to half

length of head and f7 of total; diameter of eye ? postorbital portion of headandmuch
greater than width of interorbital space; about 60 scales in lateral line in front of

vent. owkni, 905.

aa. Preoral portion of snout less than half its length; height of body about '
;1
length of head

and .}s of total; diameter of eye half length of postorbital portion of head (which is

equal to thai of snout), and much greater than width of interorbital space; about 87

scales in lateral line in front of vent. 01 ntheri, 906.

905. HALOSAIKIS OWENI, Johnson.

Head 7*. B. 14; D. 11; A. 191; P. 11; V. 10; scales about 14-170-6.

Height 14 ,', in total length ; eye 2 in snout, 5 in head, reaching to profile;

sruout produced, its preoral portion being nearly | its length. Eye rather

large, § postocular portion of head, and mneli more than width of inter-

orbital space; maxillary reaching vertical from front of eye. Length
of head more than its distance from ventral tin. the base of which is

entirely iii front of and somewhal remote from base of dorsal; peotoral

tin with narrow base, very long, extending nearly to root of ventral.

Scales of lateral line SOaroely larger than the others, without phospho-

rescent organs being \ isible in the only specimen known : anterior por-

tion of dorsal tin covered with small scales ; anal tin scaleless. Brownish
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silvery on abdomen. (Giinther.) Interorbital spaceless than long diam-

eter of eye. Snout scaleless. Mouth moderate, not nearly reaching tip

of snout. Dorsal fin over the space between ventral tins and vent : longest

dorsal rays (second and third) twice as long as base of fin; pectorals

scaleless longer than ventrals; ventrals scaly. Vent in anterior half of

total length, no anal papilla: base of anal scaly: caudal of 2 hair-like

rays. Lateral line very low down and disappearing posteriorly. Pyloric

cceca 12, small. Air bladder 5 inches long and with a delicate silvery

coat. Intestine straight. Peritoneum black anteriorly, posteriorly with

patches of black lines on a pale ground. The first individual obtained

was caught in February, a female with eggs, in 2 masses lying side by

side, 5| inches long, not covered with a sac. (Johnson. ) Middle Atlantic,

the type from Madeira. Two specimens, 16^ inches and 21 inches in length,

were obtained by the Albatross at Station 2181, in 693 fathoms. Others

obtained by the Blake at Stations LXVII, 128-240 fathoms, and LXVIII,

213-458 fathoms, off Guadeloupe and Santa Lucia. (Named for Prof.

Richard Owen, the distinguished anatomist.)

Halosaurus outeni, Johnson, Proc. Zool. Soc. Loud., 1863, 406, pi. xxxvi, fig. 2, Madeira ; Goode

& Bean, Oceanic Ichthyology, 131, 1895.

906. HALOSAURUS GUNTHERI, Good. & Bean.

D. 11; P. 16: V. I, 9; scales 15-x-o ; eye 5. Vertex scaly. Snout pro-

duced, its preoral portion contained 2\ times in its length. Eye large, 2

in snout, 2 in postocular portion of the head, aud much wider than inter-

orbital space; maxillary reaching nearly to front margin of eye. Length

of head less than its distance from root of ventral, the origin of which is

slightly in front of that of dorsal, the origin of the dorsal being over pos-

terior portion of root of ventral, and also over the thirty-first scale in

the specialized lateral line ; two scales between lateral line and origin

of ventral; ventral broad, slightly longer than longest dorsal: pectoral

fin moderate, extending less than halfway from its own base to root of

ventral, 2 in head. Scales on the lateral line not much enlarged, 67 in

advance of vent ; base of dorsal and anal scaly. Color brownish : under

surface of head lighter. A single specimen was obtained by the Albatross

from Station 2722, 39° 13' N., 72° W., at a depth of 594 fathoms. (Goode

& Bean.) (Named for Dr. Albert Giinther.)

HaloMurufl guntheri, G <r. X Bean, Oceanic Ichthyology, 131, 18'Jy, Gulf Stream. (Type, >»"o.

38070. Coll. Albatross.)

293. ALDROVANDIA, Goode & Bean.

Aldrovandia, 600ns & Bean, Oceanic Ichthyology, 132, 1895, (rostrala).

Ventrals normal ; no second dorsal fin ; vertex scaleless : scales of

Lateral line enlarged, provided with photophores. Head with pointed

snout and prominent lateral ridges. Anal fin moderate, high, its height

&• to i that of dorsal. (Named for Ulysses Aldiovandus, of Bologna, the

founder of the first natural history museum.)
a. Snout much produced (length equal to or greater than distance from eye to root of pecto-

ral)
;
preoral portion of snout exceeds 1

._, its length : diameter <>f eve considerably less

than width of interorbital 6pace. Twenty-four scales in lateral line in front of vent

•
1 KATA, 907,
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aa. Snout moderately produced (its length not exceeding postocular portion of head).

b. Preoral portion of snout contained 3 times in its entire length; diameter of eye %
width of interorbital space (f postocular portion of head). About 26 scales in lat-

eral line in frout of vent. macrochika, 908.

66. Preoral portion of snout 3% in its length ; diameter of eye less than ]4 width of inter-

orbital space (5 in postocular portion of head). goodei, 909.

666. Preoral portion of snout 2% in its length ; diameter of eye exceeds width of inter-

orbital space (= 2% in postorbital length of head). Dorsal origin behind root

of ventral. Eighteen to twenty scales in lateral line in front of vent ; 6lender,

depth 20}/2 in total length. gracilis, 910.

6666. Preoral portion of snout about 2 in its length ; diameter of eye equal to width of

interorbital space (2i in postorbital length of head). Dorsal origin over base of

last rays of ventral. Twenty-seven scales in lateral line in front of vent

;

stout, depth 15 in total length. pallida, 911.

907. ALDROYAXDIA ROSTRATA (Gunther).

Head 8, much exceeding height of body. D. 9 ; V. 9 ; B. 9. Scales

13-24-6. Snout very much produced, spatulate, its preoral portion being
more than i its length. Eye of moderate size, its length being i of

postocular portion of head, and considerably less than width of interorb-

ital space. Maxillary scarcely reaching front margin of eye. Length
of head a LjLttle more than its distance from root of ventral, which is

nearly entirely situated before the dorsal. Nearly all the scales are lost,

but some of the lateral line remain ; they are much larger than the other

scales ; and on the tail, where the lateral line approaches the lower
profile, these larger scales fill up all the space between the lateral line

and the anal fin. Bones of head very thin; operculum smooth, covered

with a very fine membrane. Lower part of side of head occupied from

the snout to gill opening by two exceedingly wide mueiferous channels,

of which one takes its origin on the preorbital, the other on the mandible,

and which open behind at the gill opening by a common and very wide

aperture. Branchial apparatus as in the other species. Dentition very

similar to that of Aldrovandia macrochir, but the palatine patches crescent-

shaped and rather widely separated from pterygoid band. Scales of lateral

line about 3 times size of others, and about 24 in number between gill

opening and vent, each bearing a luminous organ, vertically elongated

and rhombic, but not extending to upper and lower margins of scales.

Light colored, lower part of head and gill cover black ; abdominal region

blackish. Length 20 inches. One specimen, from Challenger Station (>:>,

mid-Atlantic. (Gunther.) (rostratus, long-nosed.)

Haiotaurua roatrcUw, GtfNTHEB, Ann. & Mag. Nat. Hist., 1878, n, L52 mid-Atlantic. GOnthbb,

Challenger Report, sxn, 241, pi. i.ix, fig. D, 1887.

Aldrovandia roslrata, Goode & 1W;an, Oceanic Ichthyology, 182, I

90s. ALDROVANDIA MACROCHIR (Gunther).

I'.. 11': I). 13; V. Ki: 1". 11-13. Scales II x 5. Snont moderately produced,

the preoral portion forming only | of its length. Eye rather small, 1 of

postocular portion of head, and ) width of interorbital spaoe. Maxillary

reaching to fronl margin of eye; Length of head more than Its distance

from rool of ventral, the origin of which Ls immediately In front of that

i . \. \. in
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of dorsal; pectoral fin with narrow base, very long, extending nearly to

root of ventral. Scales of lateral line larger than others, more or less

hidden in a pouch of black skin, with a phosphorescent organ at base of

free portion ; these large scales continued for some length on the tail

and cover base of anal fin, which, like the dorsal, is covered in its basal

half with small scales ; head naked ; upper portions of gill cover and

cheek covered with scales similar to those of body. Band of premax-

illary teeth broader than maxillary band
;
palatine teeth in two separate

patches, each being of an oval shape, with the pointed end directed for-

ward
;
pterygoid teeth in a very narrow band, which extends far back-

ward in cavity of mouth; basibrancbials with a long and broad band.

Four well-developed gills. Outer branchial arch with 14 widely-set gill

rakers, of which the middle ones are slender and as long as eye, the others

becoming shorter toward end of series. Uniform black. Common in

the central parts of the Atlantic; first discovered by the Challenger off

the Strait of Gibraltar, Station V, depth 1,090 fathoms, one specimen,

2H inches long; near Marion Island, Station 146, depth 1,375 fathoms,

four specimens, 18 to 20 inches long. Specimens also obtained bv the

Blake, at Station cccviii, at a depth of 1,242 fathoms, and Station

CCCXXV, at a depth of 647 fathoms, (/uaxpuc, long
; xe'Pi hand.)

Halosaurus macrochir, GCntiier, Ann. & Mag. Nat. Hist., n, 1878, 251, between Cape of Good
Hope and Kerguelen Island.

Aldrovaudia macrochira, Goode & Bean, Bull. Mus. Coinp. Zool., x, No. 5, 219, 1883.

909. ALDROVANDIA GOODEI (Gill).

B. 12 ; D. 1-10, 11 ; V. I, 8. Snout moderately produced, its preoral

portion forming f of its own length ; eye small, equal to about j of post-

ocular portion of head, and measuring a little less than £ of width of

interorbital space. Head longer than distance between it and root of

ventral. Maxillary reaching vertical of front margin of eye. Dorsal

entirely behind ventrals ; anal commencing as far behind root of ventrals

as the latter are behind the preoperculum
;
pectorals nearly reach back-

ward to the ventrals. Squamation similar to that of A. macrochir. The

type of this description was obtained by the Albatross at Station 2037, at

a depth of 1,731 fathoms. Others were obtained from Stations 2051, 1,106

fathoms; 2035, 1,362 fathoms; 2052, 1,098 fathoms. (Goode & Bean.)

(Named for George Brown Goode, one of the most accomplished and

scholarly'of contemporary ichthyologists, joint author of the Oceanic

Ichthyology, from which our accounts of the deep-sea fishes are largely

derived.)

Halosaurus goodei, Gill, Proc. U. S. Nat. Hub., 1883, 257, Gulf Stream, off Carolina. (Type,

No. 33281.)

Aldrovaudia goodei, Goode & Bean, Oceanic Ichthyology, 133, 1895.

910. ALDROVANDIA GRACILIS, Goode & Bean.

Bead 8^; depth 20^; eye 3 in snout, and about 21 in postorbital part

of head. Very slender, resembling Aldrovaudia roatrata, from which it
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differs in having a larger eye, a smaller number of modified scales in

lateral line, and in having the vent placed more posteriorly. Distance

from end of mouth to tip of snout nearly A of head; length of snout a

little greater than length of mandible ; width of interorbital space about

£ snout and f length of eye ; maxilla extending slightly beyond anterior

margin of eye ; the mandible a little behind end of eye. A few scales in

several series behind the eye. Mouth rather large. Teeth on the pre-

maxillaries and mandible in somewhat broader bands than those on the

maxilla; vomerine patches broad, well separated in front. Tip of tongue

free. Integumentary flap not extending much beyond margin of sub-

opercle. Branchiostegals 10 ; gill rakers 2 above, 12 below, the longest

scarcely half as long as eye. Distance of dorsal from tip of snout 2 in

head, length of base | height of body ; longest ray 2\ in head and nearly

equal to height of body ; about 34 rows of scales in front of dorsal. Ven-

tral entirely in advance of dorsal, its distance from end of head (2 inches)

equal to distance from tip of mandible to end of head. Length of

ventral (f inch) about equal to that of dorsal base, or twice length of

eye; origin of ventral about under twenty-eighth row of scales : distance

of vent from origin of the ventral greater than length of head, close

to anal origin ; distance from the dorsal origin to that of the anal (26

inches) 3 times length of dorsal base. Nine or ten enlarged scales in lat-

eral line in front of the ventral origin and about the same number between
ventral and vent. Dorsal scaly less than \ its height ; about 12 rows
of scales between the dorsal origin and lateral line, and only about 2

rows below lateral line.

Scales silvery, the light orange-brown body color showing through
them ; branchiostegal membrane bluish ; inner surface of gill covers

nearly black; inside of mouth bluish. Three specimens known, one
obtained by the Blake, at Station LXX, off Guadeloupe, 769 fathoms;
one at Station 2380, by the Albatross, from which the present description

is drawn, and another at Station 2381 by the same vessel. Station 2380

is in N. latitude 28° 02' 30", W. longitude 87° 43 / 45", from 1,430 fathoms.

Station 2381 is in N. latitude 28° 05' 00", W. longitude 87° 56' 15", 1,330

fathoms. This species may be identical with Aldrovandia johnsoniana,

Vaillant, from off the Canaries and the coast of Africa, but the types of

the latterspecies were badly mutilated. (Goode & Bean.) (gracilis, slender.)

Aldnimndiu gratOtt, Goodje .v Bxan, Oceanic Ichthyology, 134, ls;t.~>, off Guadeloupe, and iu

(he Gulf Stream. (Co-type, No. 44327. Coll. Albatross.)

911. ALDROVANDIA PALLIDA, Goode & Bean.

Bead 7|; depth 15. Head naked, with the exception of a patofa of
.scales beginning behind eye, its greatest width nearly equal to A width

Of body. Eye midway between tip of snout and head, its long diameter

equal to ^ length of snout, also equal bo interorbital width. Nostrils

oloee to front of eye, the anterior in a short tube, which ends in a Little

pointed ilap ; the posterior larger, nearly elliptical in shape; distance

from front margin of mouth to tip of snout nearly ] length of snout.

Maxillary extending bo below fronl of eye. Teeth Is broad, villifonn
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bauds on intermaxilla, mandible, and vomer ; in narrower bands on max-

illa and palatines. End of tongue barely free. Integumentary flap pro-

jecting beyond margin of suboperculum. Dorsal beginning about over

eud of the base of ventral, its distance from tip of snout a little more

than twice length of head ; length of.its base nearly equal to greatest

depth of head ; basal half of the fin profusely covered with scales ; it

consists of 2 simple and 9 divided rays. Longest dorsal ray (lj inches)

equals f greatest height of body, last ray § as long as third. Ventral dis-

tant from the snout a space about equal to twice head; it consists of 2

simple and 7 divided rays, the longest equal to base of dorsal; pectoral

placed above middle of body, not far from head, its length equal to \

distance of its base from origin of ventral, and reaching to about seven-

teenth row of scales. Vent under sixty-third scale of lateral line ; about

12 rows of scales between origin of dorsal and lateral line and about 2i

rows between lateral line and origin of ventral ; lateral line composed of

enlarged and modified scales, becoming obliterated about middle of tail;

15 or 16 of these enlarged scales between head and origin of ventral;

about 27 between vent and head ; distance from origin of ventral to anus

(3 inches) nearly equal to head. Anal rays about 166, their origin not far

behind vent; caudal, which is long and slender, with about 4 rays; pec-

toral 13. Membrane covering anal rays scaled throughout almost its entire

length. Gill rakers rather short and few, 3 + 12. Color of scales a light

silvery gray, through which the body color appears as a light orange-

brown ; branchiostegal membrane and opercular bones bluish ; inside of

gill covers very dark blue. The type, a specimen two feet long, taken

in the Gulf of Mexico, 21° 36 / N., 84° 05' W., by the Blake at Station 173,

at a depth of 955 fathoms. Many others were obtained in the Gulf Stream,

in depths ranging from 679 to 1,430 fathoms, by the Albatross. (Goode

& Bean.) {paUidus, pale.)

Aldrovandia 2>"Uida, Goode & Bean, Oceanic Ichthyology, 134, 1895, Gulf of Mexico. (Co-type,

No. 38140. Coll. Albatross.)

Order V. HETEROML

(The Spiny Eels.)

The Notacanthidas* are separated from the other physostomous fishes by

Gill, to form an order which he thus defines:

* Some recent American authors have placed the Notacanthida with the physoclystous family
of llitstacembelidte in the order Opisthomi of Cope, originally framed for the latter. There seems,

however, to be no evidence, as Dr. Vaillant has lately noted, of allinity between the Mastacembfr
li<f;i and the Xotacanlhidie. Vaillant calls attention to the presence of an air duct in NotacanthtUf

and places the family among the Ganoids, between the Sturgeons and the Eels. According to

Vaillant (Exped. Sci. Travailleur et Talisman, 324) the dorsal spines in Nolacanthm differ widely

from those of Teleostean fishes in having but a single nourishing canal instead of two. lie finds

these spines homologous with the plates of sturgeons or rather with the pinnules of the Ganoid
genus Polypterus, instead of withthe spines of the physoclystous fishes. Vaillant also findsmany
of the skeletal characters of NotacaniJius very primitive, suggesting Ganoid affinities. At the

same time, the simple air bladder, the absence of spiral valve in the intestines and of multiplied

valves in the heart seem to ally NolacanthM rather to the Isospondyli or the Eels. Gtinther
places it among the Physostomi letwcenthe llalosauridx and the eels, but does, not regard it as

having close affinities, with either.
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" Scapular arch formed by the proscapula and post-temporal, the latter

detached from the side of the cranium and impinging on the supraoccipi-

tal. Hypercoracoid and hypocoracoid coalescing in a single lamellar

imperforate plate ; actinosts normal. Cranium with the condyle confined

to the basioccipital ; exoccipital coalesced with epiotics and opisthotics.

Vomer obsolete ; opercular apparatus complete; preopercle slightly con-

nected with suspensorium ; suborbitals suppressed
;
jaw bones com-

plete and little aberrant
;

palatines and pterygoids well developed

;

anterior vertebra? separate; ventrals abdominal." Air bladder with a

duct. The character of having the. scapular arch free from the cranium

and attached to the anterior vertebra1
, shared by these fishes with the

eels and several other groups may be, in the different ca3es. of independent

origin, and is probably not indicative of any special affinity, (erepog, dif-

ferent ; ufiog, shonlder.) (Heteromi, Gill, American Naturalist, November,
1889, 1016).

a. Jaws normal; dorsal spines separated; both jaws with teeth. Notacanthid.t:, i.xxxvii.

in. Jaws forming a suctorial mouth, with modified rami; no teeth. Dorsal spines close

together, united by membrane to form a high triangular fin.

LlPOQEHYID.fi, I.XXXVIII.

Family LXXXVII. NOTACANTHID^E.

Body elongate, somewhat compressed, ending in a band-like, tapering

tail. Scales small, cycloid. Dorsal represented by a series of short spines

with few or no soft rays. Anal fin of many rays, the anterior ones being

spinous: ventrals abdominal, with more than five soft rays, and usually

one or two spines. Jaws normal; mouth inferior, the snout projecting

beyond it, the lower jaw meeting the palate as in sharks. Jaws and
palatines armed with a series of close-set teeth; palatines movable;

vomer wanting. A sharp spine more or less hidden by the fleshy folds of

the lips at angle of mouth, on each side. Shoulder girdle loosely sus-

pended to the skull by ligaments. Air bladder present, with a pneumatic

duct.* Gills 1 ;
gill openings wide, not restricted above, the membranes

separate, free from the isthmus. Pseudobranchia> absent. Gill rakers

long and slender. Ovaries without oviducts. Deep-sea fishes, found in

most seas. Genera about 5; species about 12. This is an archaic group,

and. as already stated, its relationships are still doubtful. (Notacanthi,

Qunther, Cat., in, 544, 1861.)

\ \ i 1 1 1 N i :

'i. Dorsal spines 6 to 12; teeth in upper jaw compressed and obliquely triangular.

'«. Origin of spinous dorsal far In advance of vent; mouth lateral w itii the lip continuous.

.
" \n i mi -, 294.

H0N0TIH i

:

so. Dorsal spines 27 to 38. Teeth In jaws erect, fine; ventrals separated.

e. Snout U"t rerj olongato, not proboscis-like; dorsal and anal spines low and strong, tho

latter Mi or more in number; lateral line straight. M \ dow lldia, 296.

• According to Vaillant; Qunther, however, doss not find a duct In Notmoa*tku» nasjifnfi.
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294. NOTACANTHUS, Block.

Kotacantints, Block, Abhandl.* Bdhmischen Gesellsch. Wissenschaft, 1, 278, 1787, (chemniLii).

Acanthom '• w, Bloch, Ichthyologia, xir, 113, 1797, (nasus).

Gampylodon (Fabbicius, 1798), Rbinharbt, Vid. Selsk. Afli., 120, 1838, f/abri

Dorsal spines 6 to 12. Teeth in upper jaw compressed, obliquely

triangular. Lip normal, continuous. Ventrals connate or confluent.

Characters otherwise included above.

a. Body much higher over ventrals than over pectorals, and comparatively short. Lateral

line following profile of back in front of dorsal spines, then sinking to median line of

body.

b. First dorsal spine behind vertical from axil of ventral. I). X to XI ; A. XIII to XIV.
chemxitzii, 912.

bb. First dorsal spine in front of vertical from insertion of ventral. D. XI ; A. XVII.

analis, 913.

aa. Body little higher over ventrals than over pectorals, and comparatively elongate.

c. Lateral line 6lightly arched above pectoral, sinking to median line of body iu advance

of first dorsal spines. Last dorsal spineover fifth from laetanal spine ; fins low; D.

X ; A. XIX. piiasganorvs, 914.

912. NOTACANTHUS CHE3IMTZII.+ Bloch.

Head 8: depth 10. D. XI: A. 15+ 118; P. 19; V. 3 + 7. left side,

(8 right side). Branchiostegals 8 or 9. Body elongate, its greatest height

Concerning this rare and almost forgotten paper of Dr. Bloch, our friend Dr. Franz Hilgen-
dorf of the University of Berlin, writes us:

" fjber zwey merkwurdigen Fischarten von Herrn D. Bloch." " Ahhandlungeu der Bohmis-
chen Gesellschaft der Wisaenschaften," auf das Jahr 17^7, oder Drrtter Theil, Prag u. Dresden,
1788, pp. 278-282.

Der erste der beiden Fischeist "Der Hackelriicken, NotacanUtas chemnibsU, zehn Hackelnam
Riicken. Notaeanlkua aculeis decern dorsalibus."
Bloch schreibt hier, NotaeanUms, nicht Noiocanthus (wie in der deutschen Ausgabe seiner

Naturgeschichte der Auslandischen Fische, 1795) oder Aeanthonotua (wie in der franzosischen
Ausgabe, 1797,; dieser letzeu Bchreibweise folgt Bloch-Schueider.
Im Texte der Abhandlnng sagt Bloch, dass er das Exemplar von Chemnitz in Kopenhagen

erhielt und dass der Fiscb "ist tin Bewohner dea Nordmeers." Die farbige Tafel weicht mehr-
fach ah von der Tafel 431 der Naturgeachichte Auslandische Fische. So i-t die Candalis von der
Analis dnrch eine Liieke getrennt. Die lYctoralis ist kiirzergezeichnet ; es sind Zahlen beige-
s.-tzt ; beide D. "10,"unter der P. "17." unter der A. <ffi. Im Texte sagt er "An diesem
Fische sieht man nur 6 Floasen wahr. 2 an derBrnet; ebensovieJ am Bauche, am After und
Schwanze, an j«-dem eine. In der Pectoraleu flosse zahle ich 17, in der Banehflosse 8, und in der
Schwanzflosse 9 vielverzweigte Strahlen. Die Afterflosse aber hat 13 Stachlichte und 113
einfache Strahlen." Die ponstige Beeehreibuug i~t kurz und nichts wichtiges bringend.
Merkwurdig i.~t, dasa Bloch in der Naturg. Anal. Fische diese erste Arbeit nicht erwahnt und

den Notocantkus als ein Denes Genua wieder auffiihrt. Fs entsteht die Frage ob iiberhaupt sein

A. cJu mnitzU dasselbe sein soil wie der angehlich ana Indien atammen de >.

Das Berliner Museum bat nur ein Exemplar von Bloch. Ich babe es neulich auf Goode's
Wunsch nachuntersucht Meine Zahlen sind Rad. Branch. 8-9. D. -1

,,

1
: A. ^\% ; C. ?; P. 19;

V. ?-8. Die P. iat abgestossen und vielleicht achon bei Bloch's Lebezeiten so gewesen.
Ich mochte glanben, dass die fruhere Zeichnnng mangelbafter war, und dass beiden Publica-

tionen dasselbe Exemplar zu Grunde lag. Vielleicht bat Chemnitz nicht gewiinscht das* -cine

Beziehung bei Blocb publicirt wtirden. Die Bearbeitung und Abhandlnng dea andern Fisches
(Sfiunu militaris) erwahnt Bloch iibrigens iuseinem grossen Work, auch nicht.

In dem Handschriftliche Eatalog von der Sammlung Bloch's steht nur ein Exemplar, als

Nummer 560, und als LXXVIIItee Geschlecht mit der Bezeicbnung u Netaeaatbm ckemmtU"
(ohnez). (Hilgeudorf in lit., February 10, 1894.

f ".The material now classed by authors under the name of N. nasus is the following: (1) A
specimen described by Fabriciua it» 1798 nnder the generic name of Campylodon, obtained in

1794 from Greenland; (2) Bloch's type in the Berlin Museum, believed by him to come from the

Weal Indies, described under the names NotacanOms chemnitzii and AceaUktmobu book; (3) A
-I ecimen obtained off Iceland by La Recherche and brought by Gaimard to the 1'aris Museum,
figured in the Regne Animal, and said to have been figured also in the Voyage in Scandinavia.
This, as has already been stated, is ]io»ibly a typical N. nanu; (4) A specimen, 3 feet long,

obtained in South Greenland, and brought in 1877 to the Copenhagen Museum. This also it

possibly not a characteristic representative of the species. Both Oaneetrini and Giglioli enum-
erate NotacanUuu nasus among Mediterranean fishes, but entirely without authority."

—

Goode &
Bean,



Jordan and Evermann.—Eishes of North America. 615

about 4| times in distance from vent to tip of snout. Head short, com-

pressed, its length not quite 3^ times in distance from vent to snout.

Mouth large ; maxillary nearly reaching vertical from anterior margin of

pupil. Mouth entirely on under portion of head, suhlateral. Thirty-five

teeth in premaxillaries on each side. Distance between upper profile of

head and eye about equal to diameter of eye; and diameter of eye

between £ and \ length of snout, and about 8 in head. Gill cover divided

to below tho symphysis of operculum (with hyomandibular), free from

isthmus. Scales lacking only about mouth and eyes; about 40 longi-

tudinal rows of small scales between ventral outline and lateral line

;

smooth and imbricated. First dorsal spine very small, only visible as a

point; placed close to this is the second, which is also very short and
feeble; third, though also short, is thicker. The vent lies behind fifth

spine. First anal spine immediately behind vent, and very small, not

extending beyond profile ; second and third but slightly ; the spines

which are longest and placed farthest back still bear traces of a connect-

ing membrane and are probably only worn-off rays
;
pectorals inserted

somewhat farther back from the gill covers than shown by Bloch, their

base less than \ the length of head ; ventral fins connected behind the

median line by a membrane, terminating considerably in advance of vent.

Total length (restored) 34 inches. Length of tail about 18£ inches.

(Hilgendorf, in letter to Goode & Bean.) (Named for "Chemnitz" of

Copenhagen, probably a collector or dealer in curiosities, 1787.)

Notacanlhu8chemnilzii, Block, Abb. Biihm. Gesellsch. derWissenschaft.,i, 278, 1787, Northern Sea;

Jordan & Gilbert, Synopsis, 370, 1883.

Noiocanthus nasits, Block, Ichthyologia, xn, 113, pi. 431, 1795, " India; " Gcntiikk, Cat., in, 54,

1861; Goode & Bean, Oceanic Ichthyology, 1G4, 1895.

Ocunpylodon fabricii, Reinhardt, Vidensk. Selsk. Afhandl., 120, 1838, Greenland.
At •turfhonoliisnusus, Block, Ichthyologia, XII, 114, 1797, Ed. Fr.

913. NOTACANTHTS AXAL1S, Gill.

D. XI ; A. XVIII. Body much higher over ventrals than over pectorals,

and comparatively short, its height equal to ^ distance from vent to tip

of snout and nearly equal to head ; lateral line arcuate in front of dorsal

spines, following profile of back and then sinking to median lino of body.

First dorsal spine in front of ventral. Snout compressed, pointed, much
produced beyond mouth; the cleft extends nearly to vertical through

middle of eye; length of snout 1$ times diameter of eye ; width of inter-

orbital area slightly less than eye; projection of snout beyond month
equal to eye or nearly so; snout compressed, not swollen. Mouth nar-

row, transverse, its width about } head. Eye placed some distance

below the upper profile and in line of lateral line continued to the nos-

trils. (Jill opening wide, the membranes confluent and slightly in advance
of vertical from the upper end of gill opening j

not attached to isthmus.

Scales very minute, imbricated, adherent. Dorsal spines short, the ante-

rior verj short; the second and firsl Dearly over theorigin of ventrals,

the fifth above vent, and the sixth slightly behind origin of anal ; the

longest about
| as long at the eye; the lasl (eleventh), which is followed

by a single raj attached to it by membrane, over the fifteenth spine of
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anal ; dorsal spines distant from each other, and behind each is a narrow

angular membrane; anal beginning immediately behind vent, and in its

middle portion considerably elevated; length of its longest rays about

equal to snout, from which point it slopes rapidly to tip of tail. Pectoral

placed high up in axis of body, inserted at some distance behind gill

opeuings, broad and nearly oval in shape ; ventrals confluent, some dis-

tance in advance of vent; stout, broad, ovate in form, not extending to

vent, but separated from it by a distance equal to half their own length.

Color, uniform light brown. This description is from the types of Gill,

(Type, No. 37856), from Albatross Station 2677, in 478 fathoms. The

types, two in number, measure 11$ and 12^ inches, respectively. Another

specimen, (No. 44246, U. S. N. M.) was obtained by the Albatross from

station 2676, at a depth of 407 fathoms, (analis, pertaining to the anal fin.)

Notacanthus analis, Gill, Proc. U. S. Nat. Mus., 1883, 255, Gulf Stream, latitude 40 N.,

longitude 69° W. ; Goode & Bean, Proc. U. S. Nat. Mus., 189-1 (1895), 459, and in Oceanic

Ichthyology, 165, 1895.

914. NOTACANTHUS PHASGANORUS, Goode.

Head 1\; depth 9. D. X; A. XIX, 130; P. about 17; V. II, 9; B. 8;

scales about 20-400-36. Body much compressed, its greatest width about

i its height. Head everywhere covered with very small scales, its bones

very flexible, but protected by leathery skin. Interorbital width more

than length of snout, 4 in head, twice diameter of eye. Mandible twice

length of eye; maxillary considerably greater. Teeth of upper jaw slen-

der, blunt, close-set, and comb-like, 32 on each side ; teeth of lower jaw
shorter, slenderer, in 2 rows; palatines with villiform teeth, in about 2

series. Distance from snout to dorsal 2£ times length of head, its length

nearly twice length of head; anal beginning close behind vent, its leugth

half the body. Pectoral short and rounded, its length (uncertain) about

£ the head. Ventrals broad, with peduncle-like bases thickly covered

with scales ; closely adjacent, separated by a narrow groove. Length 3

feet. Grand Banks, Newfoundland. (Goode.) One large specimen known,

taken from the stomach of a Somniosns microcephalus. (Qaoyavov, sword

;

bpoc, boundary, used for ovpd, tail.)

Notacaiithus phasganorus, Goode, Proc. U. S. Nat. Mus., in, 1880, 535, Grand Banks of New-
foundland; (Type, No. 25972. Coll. Capt. BriggsGilpatrick); Jordan & Gilbert, Synopsis,

900, 1883; Goode & Bean, Proc. U. S. Nat. 3ius., 1894 (1895), 462, and in Oceanic Ichthyol-

ogy, 167, 1895.

295. MACDONALDIA, Goode ,V Bean.

Macdonaldia, Goode & Bean, Proc. IT. S. Nat. Mus., 1S94 (1895), 467, and in Oceanic Ichthyology,

172, 1895, (rbslrata).

Body elongate, covered with minute, imbricated scales. Head scaly.

Mouth inferior. Dorsal fin represented by numerous short, straight,

robust, and disjointed spines, 27 to 35 in number, the first in advance of

the insertion of the pectoral. Anal as in Notacanthus, but lower and

with a longer portion of low, short, slightly curved, disjoined spines,

from 35 to 55 in number, which, under the final dorsal spines, pass into

flexible rays. Lateral line straight, conspicuous. Pectorals moderate,

placed far back, below the middle line of the body, and remote from the

lateral line. Teeth in jaws erect, small, and also in series on the vomer
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and palate. A line of pores on the inner edge of the mandible. Ventrals

moderate, entirely separate. (Named for Col. Marshall McDonald, United

States Commissioner of Fish and Fisheries, " in commemoration of his

liberal policy in furthering ichthyological research." )

a. Dorsal xxviii; anal xlii or xnir. rostrata, 915.

aa. Dorsal xxxv; anal about XL. CHALLENGEBI, 916.

915. MAODONALDIA ROSTRATA (Collett).

D. XXVIII; A. XLII or XLIII. Body .greatly compressed, its outlines

tapering rapidly in both directions from origin of vent, its greatest

height 31 times in distance of vent from tip of snout, or about £ length

of head, which is 9V times in the total; snout compressed, pointed

snake-like, produced beyond the mouth a distance less than diameter of

eye, 3 in head. Mouth small, its cleft scarcely reaching to the anterior

nostril. Each jaw armed with a series of minute teeth and a similar

series on vomer and palate. Eye moderate in size, placed not far from

dorsal profile, distant about 2^ diameters from the end of snout, more

than 3 diameters from end of opercle. Gill opening wide. The body
and head covered by minute, imbricated scales; a line of mucous pores

extending from anterior end of lateral line forward under the eye to

end of maxillary. Dorsal spines short, distant from one another, the first

being over end of opercle, fifth slightly behind origin of pectoral, the

twelfth slightly in advance of origin of pectoral', the fifteenth almost

over origin of anal, and the last (twenty-eighth) a little behind middle

of length of tail. In another individual the fourth spine is immediately

over the pectoral insertion, the thirteenth over the ventral origin ; the

whole number of spines is 30, but there is behind the thirtieth a minute

spine almost united by membrane. Anal beginning immediately behind

the vent; after the fifth spine the height of the fin remains uniform

until the length of the rays gradually decreases near tip of tail
;
pecto-

ral inserted at a distance from the gill opening nearly twice its own
length; ventrals with a broad base, not confluent, and reaching to vent

or slightly beyond it.

Specimens obtained by the Albatross at Station 221G, in 9G3 fathoms, 16£

and 16 inches long. Another specimen, 17 inches long, was obtained by

the Albatross at Station 2553, in 551 fathoms. The Hirondelle took it off

Newfoundland, in 633 fathoms, (rostrata, long-nosed.)

NotacantJms rostratus, .' 011,1; it, Bull. Soc. ZoUl. France, L8€ I 307, off Newfoundland.
Hacdonaldia roHrala, G E .v Bean, Proc. U. S. Nat. Bias., 1894 (1896) 167, pi. is. Rg. J, and

in Oceanic Ichthyology, 17:;, figs. 189, and lie A and B,

916. MACDONALDIA CHALLENGES! (Vaillant).

He.,, I 3; depth 5. I). XXXV |
A. alx.nl XI,. 110: B. 6: C. 5; P. 11; V.

[, 9. Grreatesl depth of body opposite vent, and ' of dietanoe of vent

from end of snout; length of the long, narrow, compressed head j of

the same Length. Snout oompressed, pointed, mnoh prodnoed beyond

the narrow mouth, the cleft of which laterally extends to below posterior

nostril; each jaw armed with a series of fixed minute teeth: a similar

palatine Beries within the Intermaxillary series: the mandibular series
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fits between the upper two rows. Eye close to the upper profile, 2 diam-

eters from end of snout, and 4 from extremity of opercle, its diameter

greater than interorbital width. Gill opening wide; gill membranes

supported by very slender branchiostegals, confluent in front, and not

attached to the isthmus. The whole body and head are covered by

minute, smooth, imbricate, and adherent scales. All the dorsal spines

short, distant from one another, the first being above root of pectoral,

the last behind middle of length of tail ; anal spines commencing imme-

diately behind vent, and very gradually and but slightly increasing

in length behind, passing finally into flexible rays of varying and indefi-

nite number
;
pectorals inserted some distance behind the gill opening,

with very narrow base; ventrals close to, but not extending to, the

vent; entirely separate. Color uniform light brown, blackish about the

gills and on the soft anal fin. Teeth minute, those of the upper jaw

scarcely different in size or shape from those of the lower, 31 on each

side of the upper and 23 on each side of the lower jaw, 21 in each half

of the palatine series ; each ramus of the mandible with a series of r>ores

which is continued on the preoperculum. The union of the gill mem-
branes takes place opposite middle of distance between orbit and occi-

put ; orbit without circular fold. Gill cavity and peritoneal sac with

a thin layer of black pigment. Air bladder much smaller than in Xota-

canthus sexspinis, occupying a small portion of middle of abdominal

cavity ; anteriorly on the left side it is prolonged into a narrow cylindri-

cal horn about f length of its body ; there is no open communication

between it and the intestinal duct. The ovaries are a pair of band-like

bodies, transversely plaited and without oviduct. The intestine makes
only 1 convolution

;
pyloric appendages represented by 3 short diver-

ticula only. Kidneys confluent into 1 short body which is situated

between the muscles of the tail behind the vent. (Gunther.) North

Pacific. The type, 16 inches long, dredged by the Challenger at Station

237, south of Yedo, in 1,875 fathoms. A second specimen, 20 inches long,

obtained by Dr. Gilbert (Albatross explorations), in Bering Sea, west of

the Pribilof Islands, in 1,625 fathoms, at Station 3,308. (Named for Her
Majesty's Ship Challenger, employed in deep-sea research by the Govern-

ment of Great Britain.)

Nbtacanlhus rissoanus, GCnther, Fishes Challenger; xxn, Part i.vn, pi. i.xi, fig. B, 1887; not of

Fillipi & Verany, Mem. Ace. Sci. Torino, xviii, 190, 1859, whose specimen camo from the

Mediterranean.

Notacanihus challengeri,* Vaillant, Expedition Travailleur et Talisman, 1888, south of Yedo;
based on GCnther's description.

Macdanaldia chaUengeri, Goons & Bean, Oceanic Ichthyology, 172, 1895.

*" Vaillant was perfectly justified in separating this Pacific form from the Mediterranean
.Polyacanthono'u8 rissoanue, with whid. Gunther had identified it. The lower heavier spines in
both dorsal and anal fins, the more anterior origin of the dorsal, which is a little in advance of
base of pectorals, the very short robust ventral spine, and the lower insertion of pectoral fin

sufficiently distinguish the species, in addition to the peculiarities in the shape of the snout and
the greatly increased number of anal spines to which Vaillant calls attention.

"Giinther's description, above cited, of the fish taken south of Yedo at a depth of 1.875

fathoms, agrees so well with our specimen that no doubt can exist of their identity. The max-
illary spine not shown in Giinther's figure, is very evident in our specimen. The branehioste-
Lr al rays are distinctly 6 instead of 5 in number, and the caudal contains 5 instead of 6 rays.

There are 35 dorsal spines. The anal spines pass so gradually into the rays that they are dis-

tinguishable with difficulty. Definite articulations appear before the rays have lost their spin-
ous character, while still still' and pungent. Dividing them on the basis of theso articulations,
the anal tin contains 40 spines and about 140 soft ravs.'' (Gilbert, MS.)
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Family LXXXVIII. LIPOGENYID^E.

Heteromi with a roundish, inferior, suctorial mouth, imperfect lower

jaw* with its rami separated at middle, connected with the corresponding

sides of the upper jaw, and invested in a thick, transversely plicated,

horseshoe-shaped lip, reflected upward behind on the cheeks; no teeth •

short row of 4 or 5 partially connected graduated dorsal spines and 5 to

7 branched rays, forming a regular fin. (Gill.) (L'qwgcni/idir, Gill, in

Goode & Bean, Proc. U. S. Nat. Mus., 1894 (1895), 469.)

296. LIPOGENYS, Goode & Bean.

Lipogenys, Goode & Bean, Proc. U. S. Xat. Mus., 189-i (1895), 4G9, and in Oceanic Tchthyology,

173, 1895, (giUii).

Head and body compressed, the body elongate, as in Xotacanthus.

Snout produced, compressed, obtuse at tip. Cleft of the mouth inferior,

suctorial, circular in front, surrounded by rugose, contractile lip, with

cleft posteriorly, flanked by wing-like flaps, containing the modified man-
dibular bones, which articulate with the end of the maxilla and are free

behind. A concealed spine at the end of the maxilla. No teeth.

Anterior nostril in 6hort tube, the posterior oblong, under a short flap.

Dorsal fin short, but normal and well developed, with a distinct soft por-

tion ; anal fin normal in position, high, with many spines, and with

some of the rays spine-like, though forked ; a distinct, though very

small, caudal fin 5 ventrals normal, well developed, with several spines.

Scales minute, very numerous; lateral line conspicuous. (Aefrru, to

leave off; ytvuc, jaw.)

917. LIPOtJENYS GILLII, Goede Sc Bean.

Head 83 ; depth 10; eye 5; snout 1 ; interorbital width 5 in head. D.

V, 5 ; A. XLI, 88; V. Ill, 7. Body compressed, its greatest width i its

height. Postorbital portion of head twice as long as snout. Diameter of

circular opening of mouth about I diameter of eye. Dorsal fin inserted

at a distance from snout equal to about 3 times length of head. It con-

sists of 5 graduated spines, of which the first is minute, and tho longesl

as long as snout, and 5 soft rays, of which the second is longest, nearly ]

as long as head; the spines and rays are all compactly arranged in a

strong, triangular fin; length of dorsal base I thai of head: anal

beginning nnder fourth spine of dorsal, of II spines and 88 rays, of

which tho anterior 10 arc still', though articulated, and divided at the

tip; longest ray longer than longest spine, about as long as snout : \en-

feral tins almost meeting in the median line, reaching vent bn1 discon-

nected; distance of ventral from tip of snout ahout %\ times length of

head: pectoral placed below median line of body, at a distance from

* " Tin' in alous and unoxampled modification of the lower jaw and mouth deserves * detailed

aaafc mica! examination, I >u 1 the existei 1 onlj one specimen for the present, ;it l< 1

deemed sufficient to render aueb an Investigation Inadvisable."

—

Ooodt a>fisan>
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head about equal to diameter of eye, its lengtb a little greater tbau post-

orbital part of bead. Lateral line well developed anteriorly, becoming

obsolete at a distance from end of dorsal about equal to 2^ times head.

Color uniform ligbt brown ; under side of gill covers dark, showing dark

at the edges of the opercular bone. Type 17 inches long. (Named for

Dr. Theodore Gill, to whose critical insight the advance of systematic

ichthyology in America is largely due.)

IApogenys gillii, Goode & Bean, Proc. U. S. Nat. Mus. 1894 (1895), 469, pi. 18, fig. 3, ami in

Oceanic Ichthyology, 1715, 1895, Albatross Station 2742, Gulf Stream, from a depth of

805 fathoms. (Type No. 39212. Coll. Albatross.)

Order W. XENOML*

Coracoids represented by a cartilaginous plate, imperfectly divided;

pectoral fin without actinosts. Skeleton very thin and papery. Post-

temporal imperfectly ossified. Otherwise essentially as in the Haplomi.

One family, confined to the fresh waters of the Arctic regions, a primi-

tive type, allied to the Ilaplomi, but with the base of the pectoral fin

extremely simple in structure, (ft^oc, strange; e5^oc, shoulder.)

Family LXXXIX. DALLIID^E.

(The Alaska Blackfishes.)

Body oblong, covered with small, partly embedded cycloid scales;

lateral line rudimentary; a line of mucous tubes below eye. Eye small;

*Dr. Gilbert has examined the anatomy of Dallia, and makes the following observations:

"The characters assigned by Dr. Gill to his older Xenonti, of which Dallia is the sole repre-

sentative, seem to need some modification. The group is thus defined by him:
" 'Teleosts, with the scapular arch free from the cranium laterally, and only abutting on it

behind, coracoids represented by a simple cartilaginous plate without developed actinosts, and
with the intermaxillary and supramaxillary bones coalescent.'

"The last of these three characters we have not been able to verify, as the premaxilla,

while lying closely appressed to the maxilla, is readily separated from it, the two being in no
sense 'coalescent.' The expression 'scapular arch free from the cranium laterally' refers to

the simple nature of the post-temporal, which is attached, as usual, to the epiotic, but seems at

first sight to lack entirely the inner fork to join the parotic process of the cranium. Closer

examination shows, however, that a strong ligament replaces the lacking arm, and answers to

it in all its relations. We find, furthermore, that while extending in some specimens the entire

distance between the opisthotic and the simple post-temporal, in others the outer portion of the

ligament is more or less ossified, the bony rod thus formed being an integral part of the post-

temporal, and representing the proximal portion of the missing fork. As stated, this ossifica-

tion invades the ligament to a varying extent in different specimens. In at least two which
have come under our observation, the fork of the post-temporal thus formed lias extended
almost the entire distance across to the opisthotic, the shape and relations of the bone being

then entirely normal and usual. It is evident that this character is not of high taxonomic
value, and would not of itself warrant any very wide separation of Dallia from what are appar-

ently its nearest relatives. The case is different, however, when we come to examine the cora-

coid portion of the shoulder girdle. As stated by Dr. Gill, we deal herewith a cartilaginous

plate in which no ossifications occur, and which is followed immediately by the fin rays, with-

out the intervention of actinosts. This coracoid cartilage is an extremely thin and delicate

imperforate lamina, usually exhibiting very distinct division into upper and lower halves,

which may be taken to represent the hypo- and hypercoracoid elements. In its distal third.

the plate begins to break up, by longitudinal subdivision, into a fringe of narrow cartilaginous

strips. These approximately equal in number the pectoral rays, and join the latter directly,

the basal portion of each pectoral ray forking slightly to receive the tip of the cartilaginous

strip.
" In the deep-sea spiny eels of the genus NolacanthusJ there is a somewhat similar condition of

the coracoid (dements, inasmuch as the hypo- and hypercoracoid, though present, are merely
shell-like rudiments surrounded by cartilage, and the actinosts are geatly reduced. It seems
probable that we are dealing in the two cases with independent degenerations of the shoulder
girdle, and that the two groups are not really related." (Gilbert, MS., September 20, 1894.)
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cleft of mouth moderate ;
lower jaw muck projecting ; lateral margin of

upper jaw formed by the slender, toothless mamillaries. Teeth villiforui

or almost cardiform on jaws, vomer, and palatines, those on premaxil-

laries enlarged. Shoulder girdle free from the skull laterally, the lower

branch of the post-temporal imperfectly ossified. Dorsal short, without
spines, inserted before anal ; ventrals abdominal, inserted in front of

dorsal, each composed of 3 rays ; base of anal about as long as that of

dorsal; caudal fin rounded, witk many slender rays; pectoral fin

rounded, witk a somewkat fleshy base, witk 33 to 36 rays, tke structure

of tke base peculiar, tke kypercoracoid and kypocoracoid being undiffer-

entiated, represented by a cartilaginous plate, and no actinosts developed.

Vertebras 42. Skeleton everywkere tkin and papery. Superior pharyn-

geals all separate; first and second without teeth; third and fourtk

witkteetk. Lower pharyngeals separate. Branchiostegals 7 or 8. Streams
of Alaska and Siberia, one species known; a very singular fish, apparently

an ancient type.

[DaUiidx, Gill, Smithsonian Report for 1883 (1885), 728.)

297. DALLIA, Bean.

bnllin, Bean, Ptoc D. B. Nat. Mus., 1879, 358, (pectoralu).

Characters of the genus included above. (Named for Dr. William
Healey Dall, its discoverer, well known as a naturalist and explorer.)

918. DALLIA PECTOBALIS, Bean.

(Alaska Blackfish ; Chobhia Rtba.)

Head 4£; depth 4 to 4i; eye small, 6 or 7. D. 12 to 14 : A. 14 to 16; P.

33 to 36; V. 3 ; scales 11-77-11
; B. 7 or 8. Body rather elongate. Pec-

toral about half as long as head; ventral £: anal beginning opposite

front of dorsal and ending nearly opposite its last ray. Scales on belly

very small. Length 8 inches. Streams and ponds of northern Alaska
and Siberia; abounding in sphagnum ponds; found in countless num-
bers " wherever there is water enough to wet. the skin of a fish;" form-

ing the chief food of natives. The species feeds on plants and worms.
Its vitality is extraordinary. Blackfishes will remain frozen in baskets
for weeks and when thawed out are as liveh as ever. Turner describes

one swallowed fro/en by a dog, thawed out by the heat of the stoinarh,

and vomited np alive, (pectoralis, alluding to the broad pectoral fins.

//„//„, pectoralit, Br.w, Proc. 1. 8. Nat. Mus., 1879, 368, St. Michael's, Alaska. (Type, No,

23498. «'<>11. L. M. Turner.) Jordan A Gilbsbt, Synopsis, 361, 1883; Tubxkb, Cootr. Nat
Hist. Alaska, 100, pi. 9, I

imhra delicatiatima,4 Sum, 0fvei k d I. Vetensk Akwl. I'.;. rh. arg. Btockholm, :;s, ].i

I, 1881, Pittlekaj, Siberia.

DaRia deHcatuaima, 8mitt, In Nordenskjold'e Voyage of the Vega, 11, 69, with plate, i
sv i.

" The following i* Dr.*8mitt'i 01 Iginal notice "f DaUia delioatimma, for which wa are Indebted
to the kindness of M 1 Bai ton \ . Bean :

"Hi Smitl gaf en heski ifning p,f hundnskarnes
| ambi Idernai byggnad och lefnadasatt, mad

l lilinsyn till on af Vi ga-expeditlonen (Tan farskvattene Is anerna vid Pittlekaj hemford
ny .ut, 1 hnb\ a !< '" 'ii< imo."
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Order X. HAPLOMI.*

(The Pike-like Fishes.)

Soft-rayed fishes with the mesocoracoid wanting, the coracoids nor-

mally developed, and the post-temporal normally attached to the cra-

nium. Parietal bones separated by the supraoccipital. Symplectic pres-

ent. Opercular bones well developed. Anterior vertebra unmodified.

Scapular arch joined to the cranium by a post-temporal. Hypocoracoid

and hypercoracoid separate, with developed actinosts. Pharyngeal bones

distinct, the superior directed forward, 3 or 4 in number, the inferior

not falciform. No interclavicles. Mouth with teeth. Air bladder with

a distinct duct. Ventral fins abdominal, rarely wanting: pectoral fins

placed low ; dorsal fin more or less posterior, the first ray occasionally

stiffened and spine-like : no adipose fin. Head usually covered with

cycloid scales like those on the body. Species chiefly inhabiting fresh

water. This order is, in some regards, intermediate between the Isospon-

dyli and the Acanthopteri. Part of its species, at least, are remnants of a

more ancient fauna than now inhabits the same waters. (u7r/.6oc, simple;

(L/llos, shoulder, in allusion to the want of the mesocoracoid, in which

respect these fishes resemble the more specialized spiny-rayed forms,

rather than the other soft-rayed fishes.) {Physostomi, part (families Eso-

cidce, UmbridcB, C'yprinodontida , and Heteropugii), Giinther, Cat., VI, vn.)

a. Lateral margin of upper jaw formed by the maxillanes; premaxillaries not protractile;

vent normal.

b. Teeth villifonn, equal; jaws not produced. Umbridje, xc.

bb. Teeth cardiform, unequal; jaws depressed and produced; basis of cranium double.

LrciiDa:, xci.

*an. Lateral margin of upper jaw formed by the premaxillaries; basis of cranium simple.

c. Vent normal, abdominal; premaxillaries extremely protractile.

PffiCILIID/K, xcil.

cc. Vent close behind the isthmus: premaxillaries little protractile.

Amblyofsumb, xciii.

Family XC. UMBRID.E.

(The Mud Minnows.)

Body oblong, broad anteriorly, compressed behind. Head large, flat-

tened above. Mouth moderate, with bands of villifonn or cardiform

* In Dr. Gill's latest arrangement, the groups or orders here called Hajtlomi, Synentognathi, and
Acanthopteri (exclusive of Plectognathi) are united to form the order Teleocephali. As thus limited
the order would include those typical fishes in which the mesocoracoid is absent, and which do
not show the special peculiarities of the l'< >iir,rfnti and the PiectognaihL In earlier papers of Dr.
Gill the Isoapondyli [Mcdacopteri) and the Ostariophysi are likewise iuchided. The removal of the

Ostariaphysi is doubtless a step in advance, but the distinctions between the Jsoapondyli and the
Tniomi and Haplomi are not of the most profound character, nor are the Plectognathi fundamen-
tally different from the AeanthopU ri. There seems to us no special advantage id the retention of
a central order Teleocephali, from which the divergent branches are separated as distinct orders.
While our knowledge of the osteology and embryology of most of the families of fishes is

very incomplete, it is evident that the relationships of the groups can not be shown in any linear
series, or by any conceivable arrangement of orders and suborders. The living teleost fishes

have sprung from many lines of descent, their relationships are extremely diverse, and their
differences are of every possible decree of value. The ordinary schemes have magnified the
value of a few common characters, at the same time neglecting other differences of equal value.

No Bystem of arrangement which throws these fishes into large groups can ever be definite or
permanent.
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teeth on premaxillaries, lower jaw, vomer, and palatines
;
premaxillaries

not protractile ;
lateral margin of upper jaw formed by the broad, short

maxillaries, which are toothless and without distinct supplemental bone;
lower jaw the longer. Gill openings wide, the membranes scarcely con-

nected
;

gill rakers little developed
; branchiostegals 6 to 8. Scales

moderate, cycloid, covering head and body ; lateral line wanting. Dor-

sal fin moderate, posterior, in advance of anal ; ventrals small, close to

anal
;

pectorals inserted low ; caudal fin rounded. Stomach without
blind sac; no pyloric cceca

;
pseudobranchhe hidden, glandular; air

bladder simple. Oviparous fishes, the sexes similar. Carnivorous fishes

of small size, living in mud or among weeds at the bottom of clear, slug-

gish streams and ponds ; extremely tenacious of life, like the PwciUida-.

One genus with 3 species, ( Umbra crameri of Austria, and the following).

The family is near to the Luciidce, differing mainly in the smaller mouth
and weaker teeth. Like Dallia, Percopsis, Aphrcdoderus, Chologaster, and
other associated American fresh-water forms, Umbra must be regarded as

an archaic type, characteristic of some earlier fish-fauna. ( Umb?'idw}

Gunther, Cat., vi, 231, 232, 1866.)

298. UMBRA (Kramer) Miiller

(Mudfishes.)

Umbra, Kramer, Aniin. Austr. Iufer., 1756; Muller, Abhandl. Akad. Wiss. Wien. Berl., 188,

1842, (crameri).

Melanwa, Agassiz, Amer. Journ. Sci. Arts, 1854, 135, (annulata, etc., = pygmvea).

Body oblong, covered with cycloid scales of moderate size, without
radiating striae; no lateral line. Head shortish, little depressed. Eye
rather small. Cleft of mouth moderate. Ventral fins 6-rayed, below or

slightly in front of dorsal
; anal fin much shorter than dorsal

;
pectorals

rather narrow, rounded, placed low, with 12 to 15 rays, which are

much articulated ; caudal rounded. Preopercle and preorbital with
mucous pores. Branchiostegals 6. Gill rakers short, thick. Size small.

Three species, very similar to each other, inhabiting the waters of the

United States and Austria. (Latin, umbra, a shade.)

Melanura (/u.e'Aas, black; ovpd, tail):

a. Base of caudal with a dark bar; American species.

b. Body with pale crossbars; coloration dull olive green, with about 11 narrow, pale,

transverse stripes; dark bar at base of caudal often faint; lower jaw pale.

i.imi, 919.

hh. Bod; with lengthwise streaks ; coloration dark olive green, with aboul 12 pale narrow
lengthwise streaks, the one at upper angle of opercle twice width of the others;

dark caudal bar very distinct; lower jaw black. ptom i *, 990,

Subgenus MELANURA, Agassi*.

01<>. UHBBA Llffll (Kirtland).

I Aim Minnow
; DOGFISH.)

Head 8|; depth i{. 15.6; r. 14; D. II; A. 8; V. 6; scales 85-16.

Body oblong, compressed. Coloration dull olive green, mottled with

darker and with about li narrow, pale, transverse bars, often obsenre in
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the young; dark bar at base of caudal distinct but often faint; lower

jaw pale; fins plain. Length 4 inches. Quebec to Minnesota and south-

ward to the Ohio River; abundant northward, throughout the basin of

the Great Lakes, in weedy streams and ditches ; rare in tributaries of the

Ohio and Illinois. " A locality which with the water perfectly clear will

appear destitute of fish will perhaps yield a number of mudfish on stir-

ring up the mud at the bottom and drawing a seine through it. Ditches

in the prairies of Wisconsin, or mere bog holes, apparently affording

lodgment to nothing beyond tadpoles, may thus be found filled with Mela-

nu1'as. ,, (Baird.) (limus, mud.)

Hydrargyra limi, Kirtlanh, Bost. Journ. Nat. Hist., in, 1840, 277, streams in northern

Ohio. (Cull. Kirtland.)

Hydrargyra fusca, Thompson, Hist. Vermont, 137, 1842, Lake Champlain.

Hydrargira atricauda, Dk Kay, New York Fauna: Fishes, 220, 1842, Lake Champlain.
Umbra linn, GtJNTHEn, Cat., vi, 232, 1866 ; Jordan & Gilbert, Synopsis, 350, l8,s:i

; Blatchlky,

Proc. Ac. Nat. Sci. Phila., 1885. 12.

920. UMBRA PYGMJEA (De Kay).

(Eastern Mm Minnow.)

Head 4; depth 4^. D. 13; A. 7; scales 35. Body less compressed

than in Umbra limi, the head broader, less depressed, with smaller eye;

interorbital space slightly more convex; snout shorter, the profile more
gibbous. Color dark greenish, with about 12 narrow, longitudinal pale

stripes, the one beginning at upper angle of opercle double the width of

any of the others ; dark bar at base of caudal very distinct, covering lh

scales ; lower jaw mostly black. Length 4 inches. Lowland streams

and swamps coastwise, from Long Island to the Neuse River; locally

abundant. Close to the preceding and perhaps a variety of it, but no

intermediate forms have been noticed, (pygmceus, pigmy.)

Lenciscus pygmseus, De Kay, New York Fauna: Fishes, 214, 1842, Tappan, Rockland Co., N.Y.

Fundulus fuscus, Ayres, Bost. Journ. Nat. Hist., iv, 1843, 296, Brookhaven, Long Island.

Melanura annula ta, Agassiz, Amer. Journ. Sci. Arts, 1854, 135; not Exoglossum annulatum, Rafin-

ESQITE.

Umbra pijgmsea, Jordan, Bull. 1". S. Nat. Mus., x, 53, 1S77.

Umbra limi pygmsea, Blatchley, Proc Ac. Nat. Sci. I'hila., 1885, 13.

Family XCI. LUCIID^E.

(The Pikes.)

Body elongate, not elevated, more or less compressed posteriorly,

broad anteriorly. Head long, the snout prolonged and depressed. Month
very large, its cleft forming about half the length of the head; lower

jaw the longer; upper jaw not protractile, most of its margin formed by

the maxillaries, which are quite long and provided with a supplemental

bone; premaxillanes, vomer, and palatines with broad bands of strong

cardiform teeth which are more or less movable; lower jaw with strong

teeth of different sizes; tongue with a band of small teeth. Head naked
above ; cheeks and opercles more or less scaly

;
gill openings very wide .

gill membranes separate, free from the isthmus
;
gill rakers tubercle-like,

i



Jordan and Evermann.—Fishes of North America. 625

toothed ; branchiostegals 12 to 20. Scales small ; lateral line weak, obso-

lete in young specimens, developed in the adult. Dorsal posterior, oppo-

site and similar to anal; caudal fin emarginate; pectoral fins small,

inserted low ; ventrals rather posterior ; vent normal ; no adipose fin ; no
barbels ; stomach not ccBcal, without pyloric appendages

;
pseudobranchi*

glandular, hidden; air bladder simple. Basis cranii double (Cope.)

Fishes of moderate or large size, inhabiting the fresh waters of the north-

ern parts of Europe, Asia, and North America. A single genus with
6 species, one of them cosmopolitan, the rest all confined to America.

The species are all noted for their greediness and voracity; "mere
machines for the assimilation of other organisms." The flesh is excellent,

being white and flaky and of delicate flavor. The larger species are much
valued as food. (Esocidcu, Giinther, Cat., VI, 226-230, 1866.)

299. LUCIUS,* Rafinesque.

(Pikes.)

Esox, Arteoi, Genera Piscium, 14, 1738, (in part, three gpecies: The Pike, Garfish, and Gar Pike;

no type indicated, hut the Pike was to Artedi the best-known species).

Esox, Linn.i-.is, Syst. Xat., Ed. x, 1758, 314, (in part, Indus, belone, ossens); (restricted by Rafin-

esque, 1810, to Esox belone).

Lucius, Rafinesque, Caratteri di Alcuni Nuovi Generi, 59, 1810, (lucius).

Picorellus, j- Rafinesque, Ich. Oh., 70, 1820, (vittatus, a mythical species).

Mascalongus, Jordan, Klippart'a Report, Ohio Fish Coinm., 92, 1878, (ttobilior).

Kenoza, Jordan & Evermann, new subgenus, (americanus).

Characters of the genus included above. (Lucius, the Latin name of

the Pike.)

a. Cheeks entirely scaly; branchiostegals 11 to 10.

Kenoza (an Indian name of the Pike, variously spelled by authors):

l. Opercles entirely scaly; dorsal rays 11 to 14; color greenish, barred or reticulated with

darker.

c. Branchiostegals normally 12, (11 to 13); scales in lateral line 105 to 108; dorsal rays 11

or 12; anal, rays 11 or 12; snout short, the middle of eye nearer tip of lower jaw

than posterior margin of opercle. Species of small size, the fins unspotted.

*In retaining the generic name Lucius for the Tike, in preference to Esox, we bave followed
the strict law of priority. The genus Esox of Linnaeus, composed primarily of E. lucius and
/;. belone, with a few associated species, was first subdivided by Rafinesque in 1810, the second

,
luicm, being chosen as the type. Later, indivier's arrangement, lucius was left as the

tope of Esox and a new name, Belone, given to Esox belone. This later arrangement has received

the sanction of general usage, it has the further justification, that the name Esox Itself was
adopted by Artedi and Linnaeus, from Pliny, who applied it to the Pike, its application to the

Qarfish also having been taken by Linnaeus from Artedi. it is true that Linnaeus would have
regarded the Pike ashis type of Esox. [t is, however, also true that Rafinesque had the right
to select eitherspeciea as the type In dividing the genus, and in his arrangement, the Qarfish
i' mam- Esox, ami a new name, Ludus, is given to the Pike.

Rafinesque says :
*'1

1 genere Esozdi Linneo estatodivisoda Lace'pede in quattro generi,

Sphyr&sna, Synodus e Lepisosteus, id propongodl dividers nuovamente In due il buo genere Eton,

uatciero questo nombrealle specie marine che banno il corpo tetragono con due lines lateral! da
ognl latocomone] genere Exocostus. le mascelle lunghe e strette, le ale dorsall Innghe, giungendo
dair ano flno alia coda e falciform!, etc. sfentre fonnerd un nuovo genere col Domed!
delle specie fluviatili che banno Ifcorpo cilindrico, una sola lines laterale, le mascelle larghe e lo

ah- dorsal! ed anal! corte e rotondate.

f The name PiooreUus, Rafinesque, can no! properly be retained for any section of this genu,
/ vittatu , Rafinesque, on which ii Is based, li mythical species described bj Rafinesque

ii "hi a rude drawing, perhaps based on hearsay, and certainlj do! representing anj known

V. N. A. 41
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</. Head short, 3* in length of body; snont 2% in length of head; eye 2% in length

of snout. Color dark green; sides with about 20 distinct curved blackish bars;

fins plain. americanus, 921.

dd. Head longer, 3% in length of body; snout 2\ in length of head; eye 2% in length

of snont. Color light greenish, the 6ides with many narrow curved streaks of

darker; these usually distinct, irregular, and much reticulated; fins plain.

VERMICULATUS, 922.

cc. Brauchiostegal8 14 to 16; dorsal rays 14; anal 13; scales in lateral line about 125;

middle of eye midway between tip of lower jaw and posterior margin of opercle;

head about 3% in length of body; snout 2% in head; eye 3% in snout. Color

greenish, with many narrow dark curved lines and streaks, mostly horizontal and

more or less reticulated; fins plain. reticulatus, 923.

Lucius:

bb. Opercles with the lower half bare of scales; branchiostegals 14 to 1G; dorsal rays 16 or 17;

anal rays 13 or 14; scales in lateral line about 123; head 3% in length of body; snout

2§ in length of head; eye 3 in snout; middle of eye midway between tip of lower jaw

and gill opening. Color grayish, with many whitish spots, the young with whitish or

yellowish crossbars; dorsal, anal, and caudal spotted with black; a white horizontal

band bounding naked portion of opercle. Size large. LUCIUS, 924.

Mascalongus (masca, mask; longus, long):*

art. Cheeks as well as opercles with the lower half naked; branchiostegals 17 to 19; dorsal

rays 17; anal rays 15; scales in lateral line about 150; middle of eye midway between

tip of lower jaw and gill opening; head 3% in length of body; snout 2% in head;

eye more than 4 times in length of snout. Color dark gray, the sides usually with

scattered round black spots, sometimes immaculate, sometimes banded with dark;

fins spotted with black; size very large. masquinongy, 925.

Subgenus KENOZA, Jordan & Everniann.

921. LUCIUS AMERICANUS (Gmelin).

(Banded Pickerel.)

Head 3i ; depth 5£ ; eye 5. B. 12 or 13 ; P. 11 or 12 ; A. 11 or 12 ; scales

105. Body short and robust ; head heavy, with blunt, short snout ; eye

rather large, its diameter 2f in length of snout, its posterior margin

scarcely behind middle of head, its middle nearer tip of chin than gill

opening ; snout 2\ in head. Cheeks and opercles fully scaled ; upper

branchiostegals scaly. Dark green ; sides with about twenty distinct,

blackish, curved bars, sometimes obscurely marked, but not distinctly

reticulated ; a black bar below eye, another from upper edge of opercle

through eye to snout ; fins plain. Length 12 inches. A small pickerel,

abundant from Massachusetts to Florida, in lowland streams and swamps.

Found only east of the Alleghany Mountains, the westernmost record

being from Escambia River, at Flomaton, Alabama.

Esox lucius /3 americanus, Gmelin, S3rstema Natunr, 1390, 1788, Long Island, New York;

after Schopf.

Esox nigrr, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 415, South Carolina; GuNTHKR,

Cat., vi, 229, 1866.

Esox scombei ins, Mitchill, Amer. Month. Mag., 1818, 322, Murderer's Creek, New York.

Esox fasciatns, De Kay, New York Fauna: Fishes, 224,1842, Murderer's Creek and other

streams near New York.

Esoxornatus, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 41, Charles River, Massachusetts.

Esox raveneU, Holbrook, Ichth. South Carolina, 201, I860, Charleston, South Carolina.

Esox americanus, Jordan & Gilbert, Synopsis, 352, 1883.

* An erroneous etymology of the word muscalonge, formerly supposed to be from the French
Masque aUonge'e, long face. The word is now known to be of Indian origin, Mas-KvrumgL
Kinongi is apparently the same word as Kenoza.
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922. LUCIUS YERMICULATUS (Le Sueur).

(Little Pickerel.)

Head 3J; depth 5 to 6 ; eye large, 2\ in snout, about 6 in head. B. 12

(11 to 13) ;
D. 11 or 12 ;

A. 11 or 12 ; scales 105. Body moderately stout,

somewhat compressed; head rather short, longer than in Lucius amtri-

canus, hut shorter than in L. reticulatus, the eye being exactly in the

middle of the head ; middle of eye nearer tip of chin than gill opening;

snout 2£ in head ; caudal well forked. Color green or grayish ; sides

with many curved streaks, sometimes forming bars, but more usually

forming marmorations or reticulations, the color extremely variable, some-

times quite plain ; sides of head usually variegated ; a dark bar down-
ward from eye, and one forward

; base of caudal sometimes mottled

;

other fins usually plain. Length 12 inches. Mississippi Valley, tribu-

taries of Lake Erie and Lake Michigan south to Mississippi and Arkansas

;

not known from east of the Alleghanies nor Texas ; a small species, very
abundant in the small streams and bayous of the South and West, (ver-

miculatus, with marks like worm tracks.)

Esox vermicukitus, Le Sukvr, io Cuvier & Valenciennes, Hist. Nat. Toiss., xvm, 333, 1840,

Wabash River, New Harmony, Indiana; (Coll. Le Sueur); Meek & Xewland, Proc
Ac. Nat. Sci. Phila., 1885, 369.

Esox lineatus, Le Sueur, in Cuvier & Valenciennes, Hist. Nat. Poiss., xvm, 335, 1846, Wabash
River, New Harmony, Indiana. (Coll. Le Sueur.)

Esox crassns, Agassiz, Amer. Jouru. Sci. Arts, 1S54, 308, Tennessee River, Huntsville,

Alabama.
Esox nmbrosus, Kirtland, Proc. Cleveland Ac Sci., 1854, 79, small bay of Rocky River,

Rockport, near Cleveland, Ohio ; Cope, Trans. Amer. Philos. Soc. Phila., 1866, 409.

Esoxctjpho* Cope, Proc. Ac. Nat. Sci. Phila., 1865, 78, Waterford, Oakland County, Michi-
gan; (Coll. Professor Miles); Gunther, Cat., VI, 230, 1866.

Esox porosvs, Cope, Trans. Amer. Philos. Soc. Phila., 1866,408, Waterford, Oakland County,
Michigan; substitute for cypho, regarded as an inept name. (Coll. Professor Miles.)

Esox salmoneus, Jordan & Gilbert, Synopsis, 352, 1883 ; not of Rafinesque.

923. LUCIUS RETICULATUS,! (Le Sueur).

(Common Eastern Pickerel ; Green Pike ; Jack.)

Head 3£ ; depth 6 ; eye small, about 3£ in snout, 8 in head. B. 14 to 1(5

:

D. 14; A. 13 (counting developed rays only); scales 125. Body rather

slender, deepest near the middle and tapering backward to a slender

caudal peduncle; head long, the snout prolonged, about 2;V times in

head. Middle of eye midway between tip of chin and gill opening.

Cheeks and opercles entirely scaly ; caudal well forked. Color green, of

varying shades; sides with golden luster, and marked with numerous
• lark lines and streaks, which are mostly horizontal, and by their junc-
tion with one another produce a reticulated appearance; a dark hand

Mil- form (cypho poromu), distinguished mainly by the arched back and steep profile, Is
probabl] a rarietj or accidental form of vermicuiatxu.

f "A solemn, stately, ruminant fish, lurking under the shadow of a lily pad at noon, with still,
circumspect, voracious eye, motionless as a jewel eel in water, or moving slowlj to take up itn

position; dashing from time to time al Mich unlucky Bin or frog or Insect as comes within it*

ind swallowing it ;it n gulp. Sometimes s striped snake, bound for greener meadows
the stream, ends Its undulatory progress In the same i ptacle."— Than
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below eye; fins plain. Length 24 inches. Maine to Florida and Louisiana,

Arkansas, and Tennessee ; common everywhere east and south of the

Alleghany Mountains ; abundant in the New York lakes. The southern-

most record is from Crooked Lake, Orange County, Florida, (Lonnberg).

The westernmost is from Mammoth Springs, Arkansas, and other tribu-

taries of White River, it being common in the Ozark region. (Meek:

Call.) We know no characters by which the Southern Pike (phalera-

tus — affinis) can be separated from Lucius reticulatus. (reticulatus, netted.)

Esox retiadatns, Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 414, Connecticut River, Adams,
Mass. ; Philadelphia ; Gunther, Cat., vi, 229, 18GG; Jordan & Gilbert, Synopsis, 353, 1883.

Esox phaleratus (Sat) Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 416, St. Augustine,

Florida.

Esox iridecemlineatus, Mitchill, Mirror, 1825, 361, Oneida Lake, New York.

Esox ajjinis, Holbrook, Ichth. South Carolina, 198, 1860, Charleston, South Carolina.

Subgenus LUCIUS.

924. LUCIUS LUCIUS (Linnaeus).

(Common Pike; Pickerel.)

Head 3£ ; depth 5; eye 6£- in head, 3^ in snout ; snout 2| in head. B. 14

to 16; D. 16 or 17 (developed rays) ; A. 13 or 14 (developed rays); scalen

123. Body moderately elongate, the back little elevated ; head rather

long, the eye exactly midway in its length ; middle of eye midway between

tip of chin and gill opening. Cheeks entirely scaly; lower half of oper-

cles bare. General color bluish, or greenish gray, with many whitish or

yellowish spots, which are usually smaller than the eye and arranged some-

what in rows; dorsal, anal, and caudal fins with roundish or oblong black

spots; young with the whitish spots coalescing, forming oblique cross-

bars; a white horizontal band bounding the naked part of the operculum,

each scale with a grayish V-shaped speck. Length 4 feet. Fresh waters

of the northern parts of Europe, Asia, and North America, north to Alaska

and Siberia ; in the Eastern United States south to New York and the

Ohio River ; in Europe, south to Italy and Greece ; everywhere very abun-

dant. We do not find any permanent character by which the American

Pike (estor) can be separated from the common lucius of Europe.

Esox lucius, LlNNJEUS, Syst. Nat., Kd. x, 1758, 314, Europe; Gu'nther, Cat., vi, 226, 1866; Joit-

" dan & Gilbert, Synopsis, 353, 1883.

Luccius vorax, Rafinesque, Indico d'lttiol. Sicil., 68, 1810, Palermo.

Esox estor, Lb Sueur, Journ. Ac. Nat. Sci. Phila., i, 1818, 413, Lake Erie, at Buffalo;

Dk Kay, N. Y. Fauna: Fishes, 222, 1842; Guntiier, Cat., vi, 228, 1866.

ffEsox vittatus* Rafinesque, Amer. Monthly Mag., in, 1818, 447, Ohio River.

Esox australi*, Cuvier & Valenciennes, Hist. Nat. Poiss., xvn, 323, 1846, locality unknown;
thought to be Van Diemen's Land.

Esox deprandus, Lb Sueur, in Cuvier & Valenciennes, Hist. Nat. Poiss., xvii, 336, 1846,

Wabash River, New Harmony, Indiana; (Coll. Le Sueur); Guntiier, Cat., VI, 229, 1S66.

Esox lugubrosus, LeSueUR, in Cuvier & Valenciennes, Hist. Nat. Poiss., xvn, 338,1846, Crab

Orchard, Kentucky. (Coll. Le Sueur.)

Esoxboreus, Aoassiz, Lake Superior, 317, 1850, Lake Superior. (Coll. Agassiz.)

Esox lucioides, AgaSSIZ k Girard, in Herbert Forrester's Fish and Fishing, 154, 1850, Lake
Superior.

* Described from hearsay. It may havo been intended for this species or for the Muskallunge.
The drawing of the species shown in the original MS. notebook of Rafinesque shows that this

is a mythical 6pocies.
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Subgenus MASCALONGUS, Jordan.

925. LUCIUS MASCJUINOXGY (Mitchill).

(MUSKALLUNGE ; MaSKINONGY ; HUSCALONGE ; GREAT PlKE.)

Head 3£ ; depth 6 ; snout 2f in head ; eye 4 to 6 in snout. B. 17 to 19
;

D. 17; A. 15; scales 150. General form of the common pike, the head
a little larger proportionally. Cheeks naked below, as the opercles are

;

scaly part of cheeks variable, usually about as wide as eye ; the scales on
both cheeks and opercles in about 8 rows ; middle of eye midway between
tip of lower jaw and posterior margin of opercle. Color dark gray ; sides

in the typical form, with round or squarish blackish spots of varying size

on a ground color of grayish silvery; these sometimes obsolete (immacula-
tus), sometimes coalescing in bands (ohiensix); belly white ; fins spotted
with black. Length 4 to 8 feet. A magnificent fish, by far the largest of

its family, reaching a weight of 100 pounds or more; found in the Great
Lake region, Upper Mississippi, and northward; also occasionally takeu
in Ohio River, frequent in Chautauqua Lake, Conneaut Lake, and other

clear lakes outside the Great Lake system. The typical form, var. mas-
([uinontjij, known by the black spots, is confined to the Great Lakes, their

outlets, and tributaries. "A long, slim, strong, and swift fish, in every
way fitted to the life it leads, that of a dauntless marauder." (Hallock.)

(Maskinonge, or Mas Kenosha * or Masl-Kinonge, a name variously spelled,

applied by the Ojibway Indians to the lake pike and muskallunge.)

Esox masquinoixjij, Mitchill, " Mirror, f 297, 1824," Lake Erie. Specimen 47 inches long and
weighing 30 pounds. D. 21; A. 17, including rudiments; Meek <fc Newland, Proc Ac.
Nat. Sci. Phila., 1885, 372.

Esox masquinonijij (Mitchill) Kirtland, Fishes of Ohio, 194, 1838, Lake Erie.

Esox nobilior, Thompson, Proc. Bust. Soc. Nat. Hist., m, 1850, 1G3, Lake Champlain; Jordan*.
Bull. U. S. Nat. Mus., x, 54, 1877, and of most late writers; Jordan & Gilbert Synopsis 353
1883.

Ekw imbili--, Kirtland, Proc. Cleveland Ac. Sci., 1854, 84, Lake Erie; name a slip of the pen
for Esox nobilior.

atromaculata, " Kirtland MS." Kirtland, 1. c, 1854, 84, under synonymy of Shoe naMEfe

Represented in the Ohio River and its tributaries by

025a. LUCIUS MAsqriNOXCiY OIIIKXSIS (Kirtland).

Body with narrow, dark cross shades, which break up into vaguely out-

lined dark spots. Specimens of muskallunge from Chautauqua Lake show
Barrow, dark crossbars, which split up into diffuse spots: fins with black
spots. These seem to be allied to the typical form maaquinongy rather t ban
to var. immoeulatuSf but are somewhat different from either in coloration.

No constant difference in other respects is apparent. The name E»0X
§almoneu8, "White with many narrow transversal brown hands, some-
wli.-it curved; length 5 feet," seems to belong to this form. The name
talmoneus, however, is not eligible, being preoccupied.

Ratim 'M r. A mi. r. monthly Mag., tn, 1818,447, Ohio River; not Kfrvr mftntw
Mm. mil, L816, which la Bynodua faetmt.

Mather, Foresl .v Stream, March 18, L8S6. According to Mr. n. w. Heashaw saeasj \»

Dgly; kinongt, Ash, in the Ojibway dialects.

i This reference la given on the authority of De Kay. We bare carefully searched the Ales of
(he Mirror and do not Bnd this description. The name mattpttnongp will, in anj case, bow«

bold from the acoonni given by Kirtland.
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Esox dhiensis* Kirtlanp, Tree. Cleveland Academy Nat. Science, February 7, 1854, 85, Mahon-
ing River.

Represented in the bead waters of the Mississippi and its tributaries by

92ob. LUCIUS MASQUIXONGI ODIACULATUSt (Garrard).

(Great Northern Pike.)

Body unspotted, or with vague, dark cross shades; tail a little more

slender and fins a little higher than in the spotted or lake muskallunge.

Lakes and rivers of Wisconsin and Minnesota, locally abundant, (immac-

ulatus, unsj)otted.)

Esox immaeulatus, Garrard MS. ; noticed in different fishing journals; Eagle Lake, northern
Wisconsin.

Esox masguinongy immaeulatus, Jordan, Man. Vert., Ed. 5, 89, 1888.

Family XCIL PCECILIID^.i

(The Killifishes.)

Body oblong or moderately elongate, compressed behind, depressed

forward, covered with rather large cycloid scales, which are adherent and

* We are indebted to Mr. Barton A. Bean for the following copy of Kirtlanu's description :

"IV. Esox viiiensis, Kirtland : From a very perfect stucco cast and a dessicated bead of a
specimen taken in the Mahoning, a tributary of the Ohio River, it is evident that this species is

distinct from any of the preceding. Its contour is more regular, oval, and elliptical than that of

the E. estor and less regular than that of the E. nobilis. The head is rather small, fusiform and
attenuated, and its vertical measurement through the eye proportionately less than in any other
species. Caudal fin emargiuate and falcate more acutely than the Estor. The color of the back
greenish brown; sides lighter, but 6haded with brown; underneath white. Total length 30
inches; head 7%; vertical line through the eye, from frontal surface to bottom of lower jaw 2%
inches. This species sometimes attains 31^4 pounds weight."'

f "This is the fish that has just claims to the name of The Great Northern Pike, as there is

abundant and unquestionable testimony of enormous size, ranging from 40, 75, 80, and 110
pounds. The habitat of this fish is the waters of the Mississippi system, and it has been well
known since the earliest settlement of the West under various local names, as Chautauqua
Lake Pike, Alleghany River Pike, Muskingum River Pike, Kentucky River Pike, Rock River
(Illinois) Pike, and is now found in the greatest abundance and of the largest size, in the clear,

cold lakes of the Wisconsin and Minnesota pineries, at the heads of the tributaries of the Mis-
sissippi. In early days, before the streams were rendered turbid by the washing of lands iu cul-

tivation, this fish was more abundant in Lake Pepin than it now is, but a few are taken occa-

sionally. One of 75 pounds was taken in those early days by reputable citizens still living at

Lake City. One of 40 pounds was taken two years ago by a man who fishes for the market,
and numbers have been taken ranging from 2 pounds to 20 pounds. This fish is generally found
either in these pinery streams or near the mouth of them in the Mississippi River." (General
Israel Garrard, iu a letter dated June 1, 1SSG, Frontenac, Minnesota.)

% Concerning the name to be given to this family Dr. Gill remarks :

" In my ' Families and Subfamilies of Fishes ' (1S93, No. 133) I have adopted PcvciliUke instead

of Oyprinodonlid&s for the family at present generally known by the latter name.
" It is quite true that Professor Aga.ssiz was the first to recognize the family so called, but he

simply gave the plural form of Cyprinodoutes, and not a name with the patronymic suffix now
almost universally used to denote families, and he did not define it, but simply gave it to the
residuum left after denning the Oyprini. Little later Bonaparte gave a regular family name
(Pazcili'uhv) derived from the earliest established name of a genus of the family and that name
was several times employed by himand others while the name Oyprinodontes remained in abey-
ance ; he also regularly defined it. Tho first regular use of the latter name with a patronymic
suffix (Cyprinodontidse) was by Sir John Richardson in 1856.

" Another objection to the name Cyprinodontidse which may reconcile us to its abandonment is

that it expresses a taxonomic falsehood and is even now constantly misleading persons. Iu the
part of tho great ' New English Dictionary,' lately published (v. 2, p. 1306), a ' Gyjtrinodont* is

defined as *a m&lacopterygions fish of the family CyprinodontidsR, of which the typical genus is

Cyprinodon; they differ from the Cyprinidsin haying the jaws more projecting and toothed.'

In the recent Manual of Mbreau (1892, p. 479), the ' Cyprinodontides ' ami ' Cypriniiles' are

approximated in an analytical table and simply contrasted on account of the presence of jaw
teeth ( ' machoires denteea ) in the former and the absence (machoirea ' nun dentees ' ) in the
latter. It certainly is time for trained ichthyologists to have learned that there is no affinity

between the two types, and that they differ 60 radically in all essential features of organization
that they should be referred to different orders. Yet Valenciennes, in the penultimate volume
of his great work (Hist. Nat. P(>i~<.. \\i, p. 4~>5

>

l, attempted to justify the retention of tho

Cyprinodonts in the same family with the Cyprinids and their natural allies. The CyprinodontB
or Pceciliids are really related to the Esocids and Umbrids, and to them they should bo approxi-
mated in the suborder llaplomi. " (Gill, l'roc. U. S. Nat. Mus.. 18 (J4, 115.)
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regularly arranged. Lateral line wanting or represented by a few imper-

fect pores. Head scaly, at least above. Mouth terminal, small, the lower

jaw usually projecting; margin of the upper jaw formed by the premax-
illaries only

;
premaxillaries strong, extremely protractile. Teeth incisor-

like or villiform, sometimes present on the vomer, but usually in the jaws
only ; lower pharyngeals separate, with cardiform or rarely molar teeth

;

third upper pharyngeal enlarged , the fourth wanting or united to the

third. Gill membranes somewhat connected, free from isthmus; gill

rakers very short, thick. Branchiostegals 4 to 6. Pseudobranchife none.

Dorsal tin single, inserted posteriorly, of soft rays only, rarely with a sin-

gle spine or a rudimentary spinous dorsal ; caudal fin not forked ; ventral

fins abdominal, rarely wanting
;
pectoral fins inserted low ; no adipose fin.

Stomach siphonal, without pyloric appendages. Air bladder simple, often

wanting. Basis cranii simple {fide Cope). Sexes usually unlike, the fins

being largest in the males, but in some species the females are much larger

in size. Many of the species are ovoviviparous, the young well developed

at time of birth. In these species the sexes are very unlike, the anal fin

of the male being developed as an intromittent organ. Fresh-water fishes

of Southern Europe, Asia, Africa, and America, some of them occurring

in bays and arms of the sea. They are mostly of small size, and the spe-

cies are very difficult of determination. Genera 30; species about 180.

(Pcccilikhe, Bonaparte Nuovi Ann. Sci, Nat., II, 132, 1838.)

We begin the discussion of this group with the largest genus, which
seems at the same time to be the most primitive and the least specialized.

a. Intestinal canal comparatively short, little convoluted; teeth little movable; bones of the

dentary firmly connected; the lower jaw strong and usually projecting beyond upper;

species chiefly carnivorous.

b. Anal fin of the male similar to that of the female and not modified into an intromit-

tent organ. Species oviparous.

c. Teeth all pointed, none of them compressed or bicuspid or tricuspid.

FuNDULINiE :

(/. Ventral fins well developed; pharyngeal bones and teeth not enlarged.

i . Teeth in villiform bands or at least in more than one series.

/. Air bladder well developed (in all species examined); no caudal ocellus.

g. Gill openings not restricted above, the opercular angle free from

shoulder girdle; body oblong: dorsal various in size and Inser-

tion. FiNnrus, 300.

g<j. Gill openings restricted, tho opercle from upper root of pectoral

upward being ad n ate to shoulder girdle; body short and deep.

Adima, 301.

ff. Air bladder wanting; a black ocellus at root of candal—at least in

males. Bnrcrura, 302.
<

.
Teetb arranged In a single series; dorsal Inserted in advance of anal; mouth

oblique.

j. Dona! and anal tins short, BftOh of to 13 ra\ - LUOANI \, 303,

jj. Dorsal and anal fins very long, each 6f more than 80 rays.

(ill! AUDI Mr II I m s, HOI.
OlCI-TII \ I

<i<i. Ventral 0ns wanting; body oblong.

/. Pharyngeal bones both above and below greatly enlarged, bearing*
molar teeth; scales normal, regularly Imbricated, none of them ridged.

Bkpbtbiohthi
<'•* PBIVODOM i i s i

ee. Teeth Incisor-like, notched, bicuspid or tricuspid.

j. Ventral Bns well developed (occasionally lost through atrophy); gill openings
restricted; the opercle adnata above t.« the shoulder girdle.
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k. Incisors bicuspid, with a band of villiform teeth behind them; body rather

deep, the vertical fins moderately developed. Characodon, 306.

kk. Incisors tricuspid, in 1 row, with no villiform teeth behind them; body

short and deep, compressed.

I. Dorsal fin short, of 10 to 12 rays, the first ray slender and rudimentary.

Cyprinodon, 307.

//. Dorsal fin very long, of 10 to 18 rays, the first ray developed as a stout,

grooved spine. Jordanella, 308.

hh. Anal fin in the males placed well forward and modified into a sword-shaped intro-

mitteut organ; teeth all pointed, arranged in bands. Species viviparous, the

young of large size at birth.

Gahbusiin-te :

m. Eye normal, the pupil not divided by a partition; dorsal inserted more or less

behind front of anal.

n. Jaws not produced into a beak, lower jaw prominent, longer than upper;

male fish very much smaller than the female.

o. Dorsal fin long, of 14 to 1G rays; anal short.

PSETJDOXII'HOrHORTJS, 309.

oo. Dorsal fin short, of G to 10 rays; anal 6hort. Gambusia, 310.

nn. Jaws produced into a moderate beak, much as in Labidesthes; dorsal and

anal short. Belonesox, 311.

ANABLEPINiK :

mm. Eye divided into 2 portions by a horizontal cross partition; vertical fins short;

body elongate. Anableps, 312.

nn. Intestinal canal elongate, with numerous convolutions; deutary bones loosely joined; teeth

movable; species chiefly mud-eating.

GOODEIN/K :

p. Teeth incisor-like, all tricuspid, in 1 series, with a series of villiform teeth behind

them; sexual characters unknown, the sexes probably alike; lower jaw projecting.

q. Eins small; scales large; form oblong. Goodea, 313.

P(ECILIIN/1. :

pp. Teeth all pointed; anal fin in the male advanced and modified into an intromittent

organ; lower jaw short and weak. Species ovoviviparous.

r. Teeth in a single series; dorsal and anal both short; scales large.

s. Dorsal fin inserted in advance of anal. Platyihecilus, 314.

8S. Dorsal fin inserted more or less behind front of anal. Heterandria, 315.

rr. Teeth in more than one series.

t. Dorsal inserted more or less behind anal; both fins very 6mall. Lebistes, 316.

tt. Dorsal inserted over or in advance of anal, its rajs much elevated in the male.

u. Dorsal fin short, of less than 7 to 11 rays.

v. Teeth of inner series in both jaws trifid. Acropoecilia, 317.

vv. Teeth of inner series in both jaws entire. Pcecilia, 318.

uu. Dorsal fin long, of 12 to 16 rays.

w. Caudal fin normal, alike in both sexes, or with the lower angle

merely sharp in the male. Mollienisia, 319.

ww. Caudal fin in the males with its lower lobe much produced and sword-

shaped, in the adult as long as rest of body.

Xiphophorus, 320.

300. FUNDULUS, Lacepede.

(KlLLIFISHES.)

Fundulus, LACEPEDE, Hist. Nat. Poiss., v, 37, 1803, (mudfish).

Hydrargira, Lacepede, Hist. Nat. Poiss., v, 378, 1803, (swampina).

f Aplocheilus,* McClelland, Ind. Cypr. As. Res., xix, 301, 1839, (chrysostigmus = panchax).

* We question the reference of Aplocheilus and Panchax to Fundulux, because the East Indian
species, Aplocheilus panchax, the type of both nominal genera, has n long, depressed snout, and a
physiognomy unlike the American species. According to Giinther, its vomerine teeth are

minute and rudimeutal. There are no vomerine teeth in the species of Ihmdulus.
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f Tanchax, Cuvieh & Yalenciennes, Hist. Nat. Poiss., xvni, 380, 1846, (panchaz).

Zygonectes, Agassiz, Airier. Journ. Sci. Arts, 1854, 135, (oUvacea=znoiatus).

ApocheiUchlhys, Bleeker, Mem. Soc. Harlem, 1863, 116, (typus).

Micriatms, Gill, Canadian Naturalist, August, 1865, (cinguhtus).

t Haplochilus, Gi'NTHER, Cat., vi, 310, 1866, (corrected spelling).

Xmdtma, Jordan, Bull. Buffalo Soc. Nat. Hist., 1876, 142, (stellifera).

Borbo)-]/s* Brot-ssoxet MS., Goode & Bean, Proc. U. S. Nat. Mus., 18S5, 204, (hetcroditus).

Fontinus, Jordan & Evermann, new subgenus, (seminolis).

Gambvumu, Jordan ft Evermann, new subgenus, (rathbuni).

Body rather elongate, little elevated, compressed behind. Month
moderate, the lower jaw projecting. Jaws each with two or more series of

pointed teeth, usually forming a narrow band. Bones of the mandible
firmly united. Scales moderate. Gill opening not restricted above, the

opercle with its margin not adnate to shoulder girdle. Preopercle, pre-

orbital, and mandible with mucous pores. Dorsal and anal fins similar,

small, or rather large, the dorsal inserted either in front of, above, or

behind, the front of anal ; ventrals well developed. Air bladder present.

Sexes differing in color, size, and development of the fins, the anal fin in the

male normal. Intestinal canal short. First superior pharyngeal with-

out teeth; second with teeth; third and fourth co- ossified, with teeth.

Species very numerous, mostly American,! inhabiting fresh waters and
arms of the sea. They are the largest in size of the Cyprinodonts, and
some of them are very brightly colored. They are oviparous and feed

chiefly on animals. Some of them are bottom fishes, burying themselves

in the mud of estuaries; others swim freely in river channels and bays;

still others are " top minnows," surface swimmers, feeding on floating

insects in swamps and streams. We here unite the nominal genus Zygo-

nectes to Fundulus, as there is a perfect gradation of the species from those

with long dorsal fin to those in which the dorsal fin is small aud posterior.

The extremes of the two groups are, however, very different, the distinc-

tions being greater than usually occur within the limits of a natural

genus, (fundus, bottom, the abode of the " Fundulus mudfish.)

I. Species with the dorsal fin moderate or rather large, of 11 to 17 rays, its insertion above or

usually in fropt of the insertion of the first ray of the anal ; scales large or small. Five-

swimming species, not feeding at the surface, some of them often burying themselves in

the mud of bottoms in shallow water.

a. Dorsal fin inserted before origin of anal ; branchiostegals 5 or 6.

Findulus:

h. Scales rarge, 31 to 38 in a lengthwise series.

* Goode ft Bean, who have examined the type <>f Cobiiia heterocHitu, Linnaeus, observe.
"No. 11, Garden, ' Anonymos,

1 see page 306, vol. i, Smith's Correspondence of Linns'. The
editor of (his volume has evidently been misled by the common name 'mudfish' in referring
No. 11 to Ami. i ealva, which was No. 4 of a later lot. (See page 312.)

" The above example was apparently the type of Linnets description of Oobitu >nt> rodifat. In
the annotated copy of edition mi, Linne wrote that it was referred to a new genus, 'Boreorfe, 1

of Broussonet, with the following characters: 'Corpussquamosum. Pinn. dorai anica, Maxiii.
infer, intr. carin. Caput squamosum. 1 We have not been able to ascertain whether or not
Brouesonel has published a description of tliis genua.
"The skill i~ 122 mm. long. The head i<

j j

. >i the total I Dgtfa withoul caudal, and the depth
ah. mi the same. i>. 12; a. 10. Bcales In 33 longitudinal and 13 transverse rowa a b

blotch is still apparent on the posterior part of the dorsal.'
1 (Goode & Bi an, Pi cTJ.fi Nat,

I 386, 204.)

i The i' v. European Ferred to Fundulu* seem allied to the subgenus Zmiawa. Th<
Asiatic and African forms are allied to or belong to the group Zygon* ' - in someol then the
uuul lm li much larger thun in the American species.
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c. Scales in lateral line 31 to 34, 10 to 12 in a cross series ; body rather elongate, the

depth 4 to 4% in length; dorsal rays usually 12.

-/. Body without cross bands; each scale above and especially posteriorly, with a

vertical purplish spot in the center; dorsal with series of blackish dots;

anal rays 13. punctatus, 926.

dd. Body with cross bands light or dark, probably in both sexes; anal rays 9 to 11.

e. Body with about 23 narrow, undulating, silvery bars, narrower than the

dark interspaces; fins nearly plain ; head large, 3% in body.

VINCTUS, 927.

ee. Body in both sexes with 10 to 15 narrow, dark, vertical bars; anal fin

small.

/. Snout shortish, shorter than eye; a black spot on back before dorsal:

head bluntish, 3% in length. pallidcs, 928.

.//'. Snout very long, 1% times length of eye in adult; no black spot before

dorsal; male with an ocellated dorsal spot; head pointed anc

elongate, 3},$ in body; branchiostegals 6. similis, 929.

cc. Scales in lateral line 35 to 38.

g. Anal rays 10 to 12.

h. Dorsal rays 11 or 12; depth of body 3% to 4.

t. Female with two or three black horizontal stripes; male with about 12

dark crossbars and a dorsal ocellus; head long, 3% in length;

branchiostegals 6. ma.jai.is, 930.

ii. Female plain or with dark cross bands only; no black horizontal

stripes.

j. Branchiostegals 6; coloration dull greenish, nearly plain, the male

with about 20 short, blackish crossbars, the female with an

obscure dark lateral shade; no dorsal ocellus. D. 13; A. 11.

parvipinnis, 931.

jj. Branchiostegals 5.

k. Dorsal rays 10 or 11.

I. Color greenish, both sexes usually with dusky or silvery

crossbars and pearly spots, at least on the fins of the

male; dorsal sometimes with an ocellus; scales35 or36.

m. Form robust, the depth 3% in length; the head 32
.

5 ;

dorsal ocellus faint or wanting; males with many
pearly spots; females nearly plain.

HETEROCLITUS, 932.

mm. Form rather slender, the depth 4 in length; the

head 3%; dorsal ocellus on female very con-

spicuous; pearly spots fewer; female banded or

spotted. ocellaris, 933.

U. Color greenish, in spirits without bands or spots; body

deep; tail slender; fins small. fonticola, 934.

hk. Dorsal rays 12 to 14; olivaceous, with about 15 dark cross

bands. bermid.t:, 935.

gg. Anal rays 16 or 17; dorsal rays 13 or 14; upper lip thick; scales 38-15 or 16.

n. Form robust, the depth in adult about 3 in length; color uniform pale

brown, the fins unspotted. robustus, 936.

)di. Form rather slender, the depth 4% in length; color uniform brown, or

slightly mottled on tail: fins unspotted, the anal of male black at,

base, yellow distal Iy. labialis, 937.

Fontinvs (fons, fountain):

bb. Scales comparatively small, 44 to 60 in lateral line; dorsal fin of 13 to 15 rays; anal rays

11 to 14.

o. Scales moderate, in a longitudinal series, 44 to 48.

]>. Anal rays 11; depth 4 to 5 in length.

q. Body stout, compressed, the depth 4 in length; 15 scales in a cross-

series; olivaceous, with many silvery crossbars. adixia, 938.
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qq. Body rather Blender, the depth i% to 5 in length; 12 scales in a cross-

series; color olivaceous, with numerous crossbars, either black or

silvery. diaphancs, 939.

pp. Anal rays 13; body elongate, the depth 5% in length; olivaceous, with very

faint dark crossbars. extexsus, 940.

oo. Scales very small, about 60-21.

r. Dorsal rays 14 or 15; anal 13 or 14; color olivaceous, sides with many dark

crossbars; depth 4% in length. zebrixus, 941.

»t. Dorsal fin very long, of 17 rays; anal rays 13; scales small, about 52 in longitu-

dinal series; depth about 4; olivaceous, many scales usually with a dark

spot, these forming longitudinal streaks; sometimes faint dark cross-

bands, seminolis, 942.

aa. Dorsal fin inserted over or slightly behind front of anal fin; branchiostegals4 or 5; bright

colored species with orange or brown spots, inhabiting mountain springs and brooks.

Xenisma (£eetcr/u.a, a Surprise):

s. Scales small, 50 to 53 in lateral line; dorsal and anal large, of 13 to 15 rays each.

t. Orange Bpots on sides in regular series, replaced in the female by brown horizon-

tal dashes; branchiostegals 5; D. 14; A. 15; depth 4% in length.

CATENATUS, 943.

tt. Orange spots on sides irregularly scattered; branchiostegals 4; D. 13; A. 13; depth

5 in length. stellifer, 944.

Gambusinus (Spanish Gambusino, a fish not worth bringing home. See Gambusia):

ss. Transitional species. Scales large, 36 to 42 in lateral line; dorsal and anal small, each

of lOor 11 rajs; small species, intermediate between Xenisma or Funduhis and Zyyo-

nectes, the dorsal fin small, but not distinctly behind anal.

u. Anal rays 14; scales 36. Color brownish, finely dotted; lips, top of head, and line

along middle of back dark; tail with faint cross-streaks; depth 4% in length.

lineatis, 945.

uu. Anal rays 9 to 11.

v. Scales 38 to 42; body without black crossbars.

ir. Scales 38; olivaceous, with horizontal oblong brownish spots scattered over

back and sides; depth 4% in length. rathhvxi, 946.

ww. Scales 42; rows of scales with whitish streaks in males, or narrow Mack
lines in females, forming lines along the rows of scales; depth 4 1

, in

length. albomxeatus, 947.

rr. Scales about 45; body with about 14 irregular dark crossbars; rows of scales

of upper parts with longitudinal lines. D. 10; A. 10; depth 3% in

length. conflvexti s, 948.

ow. Scales about 35, 24 before dorsal; body with about 15 well-marked black

crossbands, as in Fundulus rimilit or J', ringvlatus, between which this Bpecies

seems to fiDd its place; fins plain. D. 9 or 10; A. 9. FOHDTTLOIDIS, 949.

II. Zyijonectes (£vy6v, yoke; ve'/cT^?, swimmer, the species being said to swim at the surface

in pairs). Species with the dorsal fin small, of 7 to 11 rays, its Insertion distinctly behind

front of anal fin; small species with large scales (29 to 40); surface swimmers, "Tup min-

nows," seeking insects at the surface of water.

a. Anal fin long, of 14 to 25 rays; vomer sometimes with minute teeth.

b. Anal rays 14; dorsal rays S; scales 31-8; depth 5 in length; olive, the body plain; dor-

sal and anal with dark crossbands; base of caudal with round pale spots.

DO! ". 960

aa. anal rays 8 to 13.

c General coloration olivaceous, either plain or with pearly or orange spots pain than

tin' ground color, or blackish spots not forming distinct series; do sharplj defined

black crossbars or longitudinal black stripes,

<i. Anal rays 12 or 18; body slender, tlic depth I to B in length.

e. Scale- 35 12; dorsal n or 12; ventrali raj small; coloration plain, th< Una

i. Idisb. -i kODOl mm.
>

. Boales 31-10; dorsal rays b>; si ales bordered with orange; fins yellow, •

with crimson. 1 1 .uui inm-,

I



630 Bulletin 47, United States National Museum.

eee. Scales 33-10; dorsal rays 8 or 9; body with fine specks which are clustered

together ou sides, forming irregular, scattered, round, blackish spots.

jexkinsi, 953.

dd. Anal rays 8 to 11.

/. Scabs rather large, about 33 to 35-10 ; depth about 4 in length : anal rays 8 to

11 ; head 334 to 33a in length.

g. Doraal rays 10 or 11 ; back and sides dusted with fine dark points which are

gathered together forming 10 or 12 scattered, round, brown spots on

sides; fins with minute specks. pvlverevs, 954.

gg. Dorsal rays 7 to 9.

h. Dorsal fiu inserted over sixth ray of anal ; anal rays 11 ; body tin

female) nearly plain olivaceous
;
fins plain or with a few black

dots. ARLIXliTONIUS, 955.

hh. Dorsal inserted over first to third ray of anal (in the male).

i. Body with many bronze or orange spots, arranged along the rows

of scales either regularly or irregularly ; females dull green-

ish
;
young with greenish cross shades.

j. Anal rays 10 or 11 ; teeth of outer series in upper jaw com-

paratively long and slender, longer than the other teeth
;

orange spots rather large and irregular in position.

HEXSHALLI, 95f).

jj. Anal rays 8 or 9 ; teeth in outer series scarcely enlarged,

scarcely larger than others in the hand
; spots regularly

placed, somewhat as in Fundulus catenatux.

ni'BRiFRoxs, 957.

ii. Body with rather large pearly white spots scattered over the

scales ; fins plain. scartfs, 95S.

ff. Scales rather small, 39-13 ; body deep, the depth 3% in length ; dorsal aud

anal each with 10 or 11 rays ; coloration nearly plain. SCIADICUS, 959.

cc. General coloration olivaceous, marked by distinct black crossbars, but without distinct

black longitudinal band or rows of black streaks; dorsal fin much smaller than

anal and inserted behind it, its rays 8 to 10.

A-. Male with a large jet-black ocellus on the dorsal fin ; anal rays10 : dorsal 8 ; scales

35-11
; depth 4 1

.. in length ; sides in both sexes with 10 to 12 black bars.

LUCTS, 960.

We. Male and female without black ocellus on the dorsal
; scales 32 to 36.

/. Anal rather long, its rays 11 ; vertical fins dotted with brown
;
pearly spots

sometimes present ; depth 3| in length ; scales 32-12. chrysotvs, 961.

//. Anal moderate, its rays 8 or 9 ; scales 34 to 36-10.

in. Dark cross bands 15 or 16. Body rather stout, the depth about! in length:

interspaces on sides orange, with many dark points ; fins red.

CIXGULATT'S, 962.

mm. Dark cross bands about 12. Body slender, the depth about 43
.J
in length

;

dorsal aud anal with streaks of dark dots. (male of) HOTTII, 963.

crc. General coloration olivaceous, but crossed by many dark lengthwise streaks, each

formed of many black spots arranged in parallel lines along the rows of scales;

sides often with black crossbars also, especially in the male (in which the length-

wise streaks are sometimes obsolete); a black area below eye. Scales 35 to 40.

it. Body rather slender, the depth 434 to 5 in length.

o. Black spots on scales in the female confluent into about 6 narrow jet-black,

rope-like .-tripes from head to tail, these sometimes alternating with fainter

lines of dots : cheeks bright orange in life, silvery in spirits. Males with

the streaks obscure, the dark cross bands more distinct, about 12 in number.

Scales 36 to 40. HOTTII, 963.

00. Black spots on scales distinct, not confluent into lines, the whole forming

longitudinal series of disconnected dots ; cheeks orange. Scales 36.

OUTTATl'S, 964.

. Black spots very small, sprinkled over upper surface, passing backward into

longitudinal streaks. hieroglyphicus, 965.
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rat. Body deep, the depth V/% in length
; female with the black spots coalescent into

about 10 wavy streaks along sides
; male with the lines of dots more or leBs

interrupted ; scaleB 35. dispar 966.

cccc. General coloration olivaceous, with a single black lateral stripe from head to tail.

p. Body slender, the depth 4% in length
; lateral stripe broad, purplish, its edges

wavy; back and vertical fins speckled. D. 9; A. 11. Scales 34-10.

notatus, 967.

pp. Body stout, the depth 3^ in length; sides silvery, with black lateral shade above
the silvery part. D. 11; A. 11. Scales 31-10. melapleukus, 968.

Subgenus FUNDULUS, Giinther.

926. FUNDULl'S PUNCTATUS, Giinther.

Head 4; depth 4|. D. 12; A. 13; V. 6; scales 31-12. Interorbital

space very broad, slightly convex, its width half head. Snout broad,

obtuse, much depressed, the lower jaw scarcely projecting beyond the

upper; mandible longer than eye. Upper lip of moderate breadth, not

extending to angle of mouth. Eye less than length of snout, 1| in head,

and less than half interorbital width. Origin of dorsal somewhat nearer

to extremity of caudal than orbit, over nineteenth scale of lateral series;

first anal ray opposite to third of dorsal ; dorsal and anal fins subquad-

rangular, with the outer margins convex, each a little longer than

high; caudal fin subtruncate, scaly on its basal half; pectoral fins

shorter than head (without snout), not extending to base of ventrals.

Brownish olive, paler below ; each scale, especially those on the tail,

with a vertical dark purplish violet spot on the center; dorsal with 3

or 4 series of blackish dots, anal with a whitish margin. Length 3£

inches, (male). Chiapas. (Giinther); not seen by us. (punctat us, dotted.)

Fundulus ptinclatus, GCnther, Cat., vi, 320, 1866, Chiapam, Guatemala. (Coll. Salvin.)

927. FUNDULUS VINCTUS, Jordan & Gilbert.

Head 3f ; depth 41; eye 3£. D. 12; A. 11; scales about 31-10. Body
little elongate, compressed posteriorly. Head large, very broad, and

somewhat depressed above. Mouth moderate. Teeth in narrow bands,

the outer much enlarged. Interorbital space 2. Scales comparatively

large. Dorsal inserted moderately in advance of anal, its front midway
between base of caudal and occiput, the fin of moderate height ; pec-

toral lji in head; caudal 1\. Coloration, in spirits, olivaceous, with

about 23 narrow silvery bars with undulating edges, the bars narrower

than the darker interspaces; fins all plain in type. Length 2A inches.

This tspecies is apparently related to /•'. heteroclitus and other Atlantic

ipecies. It may be distinguished from most of its relatives by its com-

paratively large scales. Coast of Lower California: known only from

the original types collected near Cape San Lueas by John Xantus.

i rinchiK, banded.)

Fwndultu vinchu, Jihidan * GILBERT, Proc. V. B. Nat. Mus., 1882, :'••">•">, Cape San Lucas.*

CTyj..-, No. 80978. ('..II. Xantus.)

• According to Mr. Lyman Beldinga large part of the collection ol John Kantna from "
« i|"'

Sun I... obtained lo the pools and lagoona about La Paa. it li nol oalikalj thai thaM
w atei peci< come from 1 1 j

«
- latter locality
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928. FUNDULUS PALLIDUS, Evermann.

Head 3£; depth 4; eye 3£. D. 12; A. 11; scales 31-11, about 16 before

dorsal. Body stout ; bead heavy; caudal peduncle long and much com-

pressed ; snout short and blunt, shorter than eye, which is £ the width

of the interorbital space ; humeral scale not enlarged, 2 rows of scales on

the cheek; mouth rather small, little oblique, teeth pointed, in more

than 1 series, the outer enlarged. Dorsal fin over the anal, its origin

midway between base of caudal and posterior edge of opercle, or midway
of total length, its rays short, about 1£ in head ; anal rays about equal in

length to those of dorsal. Scales medium, not firmly attached. Color

pale yellowish; sides with about 13 narrow, dark, vertical bars, much
narrower than the pale interspaces, not extending on the back or belly;

scales sparsely covered with fine dark punctulations, few on the vertical

fins and head; a large oblong black spot on the back immediately in

front of dorsal fin. Allied to Fundulus similis, Baird & Girard, the head

less pointed, the snout very much shorter, it being shorter than the eye,

while in Fundulus similis it is 1| times the eye; the dorsal has 1 more

ray and the anal 2 or 3 more ; the color paler, the bars less distinct, no

dark dorsal line as in the other, while the pronounced black spot in front

of the dorsal is not found on Fundulus similis. Galveston Bay, near Swan
Lake, Texas; one specimen known, (jpallidus, pale.)

Fundulus pallidus, Evermann, Bull. U. S. Fish Comra., xi, 1891 (May 25, 1892), 84, pi. 35, fig. 2>

Galveston Bay, near Swan Lake, Galveston, Texas. (Type, No. 45564. Coll.

Evermann, Scovell & Gurley.)

929. FUNDULUS SIMILIS (Baird & Girard).

(Sac-a-Lait.)

Head 3i in length; depth 3f to 4| ; eye 5 to 5£. D. 11 to 13; A. 10;

scales 33-11. Body slender, the outlines scarcely arched; adults much
deeper than young ; head narrow, very long, and regularly narrowed for-

ward
;
preorbital as wide as eye, &{ to 5 in head; eye small, H to If in

interorbital; mouth small, maxillary not nearly reaching vertical from

anterior nostril; teeth very small, in broad villiform bands, the outer

series not at all enlarged; interorbital width 3£ in head. Dorsal long

and low, the height less than length of base in adult males, 1|- in length

of base in females ; in males the last rays are but little higher than some

of those preceding, in females the last are the lowest ; longest ray (in $ )

2j in head; origin of dorsal midway between middle of eye and tip of

caudal; origin of anal under third dorsal ray, the fin much higher than

dorsal, the longest ray 1$ in head; posterior margins of oviduct adnate

along either side of third anal ray, covering } length of first ray. Pec-

torals reaching origin of ventrals, 1? to If length of head; ventrals not

reaching vent, 2^ in head, their base midway between pectorals and
origin of anal ; caudal subtruncate, If in head. Scales large, in regular

series. Color: $ , olivaceous, bronze below; lower parts of head strongly

orange ; sides with 10 to 15 narrow, dark bars, f to f as wide as the inter-

spaces, and not very dark; a large, diffuse, dark humeral blotch, extend-

ing from above opercle to about base of pectoral ; each scale with a dis-

tinct ^--shaped intermarginal series of dots, forming conspicuous reticu-

lations; dorsal dusky, with black specks, mostly black at base ; a small
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ocellated black spot behind, disappearing in adults; caudal faintly

clouded with dusky, especially about the middle ; ventrals pale, some-

what soiled. $ , olivaceous, sides paler olive, with metallic luster; belly

white; 7 to 15 very narrow, sharply defined black bars on sides, not

extending on the back, scarcely broader than the pupil ; scales marked
as in the males, but much more faintly; fins pale, almost immaculate.

Length 6 inches. Coast of the Gulf States, in brackish waters and shal-

low bays ; very abundant from Florida to Texas. (slmiJis, similar, the

sexes being nearly alike.)

Bydrargyra similis, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 389, Indianola, Texas;
(Coll. Clark); Girard, U. S. & Mex. Bound. Surv., Zoiil., 68, pi. 35, figs. 1-8, 1859.

Fii.ndidtis simdis, GI'nther, Cat., vr, 323, 18GG; Jordan «fc Gilbert, Proc. U. S. Nat. Mus., 1882,

252; Jordan & Gilbert, Synopsis, 333, 1883.

930. FUXDULUS MAJALIS (Walbaum).

(Killifish ; Mayfish ; Rockfish.)

Head3f; depth 4. D. 12; A. 10; scales 36-13. Body oblong, scarcely

elevated, little compressed; head rather prolonged anteriorly; the mouth
small, terminal, and very oblique ; scales rather large ; dorsal fin moder-

ate ; anal fin very high in the males, moderate in the females; ventrals

long in the males, reaching past front of anal; eye moderate, shorter

than snout and than interorbital space ; a slight angle formed by the

profile, in front of the eye, due to the greater flattening of the snout.

Males dark olivaceous above; sides silvery or somewhat golden, with

about a dozen broad transverse bars of the color of the back
;
posterior

part of the dorsal fin with a black patch; fins yellowish or pale. Females

olivaceous above, white below, a narrow black longitudinal stripe along

sides about on the level of the eye and as wide as the pupil ; below this,

two similar black stripes anteriorly and one posteriorly, the upper one

being interrupted; one or two black bars at base of caudal. Females

usually larger than the males. A. large male of this species, in high color-

ation, taken at Beaufort, N. C, showed the following colors in life : Back
olive, sides and belly bright salmon yellow ; lower fins clear yellow ; pec-

torals and anal with some dusky
;
posterior edge of caudal dark ; dorsal

nearly all black, a large black ocellated spot on the last rays ; operoles

and underparts of head, with an inky suffusion; cheeks, top of head,

and mouth bronze yellow; sides with about 18 narrow, dusky vertical

bars. Teeth in a broad band; an outer row of rather largo teeth. Ovi-

duct adnata to first anal ray for a short distance. Length 6 inches. Cape
Cod to Florida

; the largest of our PceciliidcB
J
abundant in shallow bays,

especially northward, (majalis, pertaining to Ma,\ , t ranslat ion of M;i vtish.)

MayJUh, S< h<5pf, Naturforscheren de Frennde, 178S, 172, Long Island.

Ms, Walbai if, Ailcdi l'isc., in, 12, 17!I2, Long Island; after Mayjkh of BoHQPF.

Uavulus, Mitchill, Trans. Lit. A I'liil. Boc. N. ST., 1. 1816, 439, New York.

natu$, Mm hill, Trans. Lit & Phil. Boo, N. V .. i, L815, i 10, New York; yoang.

Hydrargyra Irifatciata, Stores, Journ. Boat. Boc. Nat. Bist., t, is:',7, 117, Massachusetts.

Hydrargyra vernalis, Cuvieb & Valencienxi - Ili-t. Bat. Poiss., win, 806, 1846, presented DJ M.

Ii
i OR n, probably from South Carolina.

Bydrargyra majalit, Cvvm & \ llekciemnee, Bist N't. Poiss., etui, 207, 1844

Fundulut majalu, GOmtheb, Cat . vi, 322, 1868; Jokdae 1 Gilbert, Synopsis, 831, i
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«m. FUNDI LIS I'AKVIPIXXIS, Girard.

Head 3^ ; depth 3f. D. 13: A. 11 ; scales 38-12. Body moderately elon-

gate. Fins very high in the male, small in the female. Scales large ; in

the males in spring roughened or ctenoid by small granulations and

prickles, similar to the nuptial excrescences of some Cyprinidas] fins also

rough. Oviduct forming a sheath at base of first ray of anal. Male

light olive green, mottled with darker; sides with silvery and brassy

luster; lower parts yellow; about 20 short blackish crossbars along

middle of sides, broader, plainer, and more closely set behind; sides and

fins with dark points ; upper fins dull olive ; lower yellow. Female larger,

olive green above, sides not barred, with an obscure dusky lateral band

on caudal peduncle; fins plain. Length 4 inches. Coast of California

from Point Concepcion southward to Cerros Island ;
very abundant in

bays and lagoons, especially about San Diego, (parvus, small
;
pinna, fin.)

Fundvlu8 parvipinnis, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 154, San Diego, California;

Girard, Pac. K. R. Surv., x, 303, 185S; GuNTHER, Cat., vi, 319, 1866; Steinpaciiner, Ichth.

Beitrage, v, 155, 1876 ; Jordan & Gilbert, Synopsis, 333, 1883.

9:5-2. FIXDILUS HETEBOCLITUS (Linnaeus).

(Common Killifisii : Mudfish; Cobbler; Mud Dabbler; Mummichog.)

Head 3 to 3§ ; depth 3f to 3*. D. 11; A. 10 or 11 ; scales 35 to 38-13 to

15. Body thick-set, short, and deep; anteriorly broad, posteriorly com-

pressed, the back elevated; the caudal peduncle robust; head rather

short, blunt, broad and flat on top ; eye moderate, about equal to snout,

about half the width of interorbital space and 4, length of head: fins

moderate, the dorsal inserted in males midway between snout and tip of

caudal; in females farther back; oviduct attached to anterior ray of anal

fin fori to f its length ; teeth in moderate bands, pointed, the outer series

enlarged ; lower jaw strong, projecting beyond upper. Coloration in males

dark dull green, the belly more or less orange yellow ; sides with numer-

ous quite narrow, ill-defined silvery bars made up of silvery spots, most

distinct posteriorly ; besides these are numerous conspicuous white or

yellow spots, irregularly scattered; vertical fins dark, with numerous

small round pale spots ; dorsal often with a blackish spot on its last ray
;

anal and ventrals yellow anteriorly ; under side of head yellow
;
young

males with alternate bars of dark and silvery, the former becoming in

time the groundcolor, the dorsal ocellus more distinct. Females nearly

plain olivaceous, lighter below, without spots or bars, the scales finely

punctate; sides often with about 15 dark crossbars or shades. Young,

especially young females, with more or less distinct dark cross bands;

these always present in the very young, in females narrower than the

interspaces, in males much broader and less numerous. Length 3 to 6

inches. Coast of Maine to the Rio Grande, everywhere very common in

brackish waters, often burying itself in the mud in shallow lagoons : the

most abundant of our Poedliidw, varying considerably in size, coloration,

and height of fins.* (krepvKXtTog, irregular or unusual.)

* In the adult male of the typical heteroclitus from Charleston, South Carolina, the longest dor-

aal lay i~ l;i times in head (1| in macrolepidotus ; 2 in grandis) ; tin' longest anal ray 1 1 (in macro-
lepidotut 1 ?,; in grandis If ) ; caudal 3.1 in length (in grandis 4); ventrals reaching front of anal, 2

in head (in grandis barely to vent, '2'i in head) ; base of dorsal 2 in head (in grandis 2|).
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O'bitis heteroclita, Linn^us, Syst. Nat., Ed. xu, 500, 1766, Charleston, South Carolina ; after

tho Mudfish of Dr. Garden.

Pcecilia comicola, Bloch & Schneider, Syst. Ichth., 452, 1801, Carolina ; after Lixx.irs.

Fundulus mudfish , Lackpede, Hist. Nat. Poiss., v, 37, 1803, Carolina ; after Linx.eis.

Hydrargira sicampina, Lacepede, Hist. Nat. Poiss., v, 378, 1803, South Carolina.

Fundidus heteroclitus, Gunther, Cat., VI, 318, 1866 ; Jordan <fc Gilbert, Synopsis, 336, 1883; and

of authors generally.

Represented northward, Maine to Virginia, by the dwarfish form

932a. FUNDULUS HETEROCLITUS MACROLEPIDOTl S (Walbaum).

(Common Cobbler ; Killifish.)

Smaller in size than the typical heteroclitus (from South Carolina) ; the

fins lower, scarcely higher than in var. grandis. Longest dorsal ray If in

head ; A. 1£. Scales on top of head rather smaller, body more slender

and coloration generally paler; females nearly plain, the young females

with dark bands. Maine to Virginia; everywhere very common in brack-

ish waters, apparently passing gradually into the typical heteroclitus, from

which it is scarcely to be separated even as a slight variety, (/lkikpoaetti-

duToc, large-scaled.)

Pwcilia macrolepidota, Walbaum, Artedi Piscium, in, 11, 1792, Long Island ; after Yellow-

bellied Cobbler of Schopf, Naturf. Freunde., vm, 171, 1788.

Cobitis killifish, Walbaum, Artedi Piscium, in, 11, 1792, Long Island ; after Killifish of

Schopf, Naturf. Freunde, nil, 172, 1788.

Pcecilia fasciata, Bloch & Schneider, Syst. Ichth., 453, 1801 ; after Yellow-bellied Cobbler of

Schopf.

Esox pisciculus, Mitchill, Trans. Lit. and Phil. Soc. N. Y., I, 1815, 440, New York.

Emxpiscnlenlvs, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 441, New York.

Uydrargyra nigrofasciata,* Le Sueur, Journ. Ac. Nat. Sci. Phila., i, 1817, 133, Newport,
Rhode Island.

Fundulus viridescens, De Kay, N. Y. Fauna : Fishes, 217, 1842, New York.

FundiUtu zebra, De Kay, N. Y. Fauna : Fishes, 218, 1842, New York.

Funduluspiaculentus, Storer, Fishes Mass., 294, 1839; and of many American authors.

Fundulus nigrofasciatus, Storer, Fishes Mass., 295, 1839; Gunther, Cat., VI, 323, I860; Jordan &

Gilbert, Synopsis, 335, 1883.

Represented along the Gulf Coast by

932b. FUNDULUS HETEROCLITUS GRANDIS (Baird & Girard).

Size larger than in the typical heteroclitus, the coloration brighter, the

pale spots on the dorsal in the male larger, tho dorsal and anal tins lower.

Longest ray of dorsal 2 in head in males, 2£ in females; anal rays I

males, 2 to 2^ in females; tips of dorsal in males scarcely reaching half-

way to base of caudal.

•The nominal species Fundulus nigrofasciatus, of which we have numerous specimens from
II- ill, Mass., Beems to ns the young female of Fundulus heteroclitus macrolepidotus. It i<

tlm~ described by Dr. Gunther:
Fundulus nigrofasciatus (Le Buenr): Head :'•-.: depth l. D. LI; \. -11 Body

nather short and deep; head rather long and depressed; the snout obtuse, a slight angle being
fori I above the eyo, dorsal i lerate. well back; anal short and deep; eye longer than snout,

interorbital space; 3 1

.. in bean. Olivaceous above, silvery below; tins in both
Immaculate; males with 9 or 10 very distinct silver} crossbars, each about as broad as scale;

females with abonl as many narrow black ban, which <ii> not extend on the luck or belly; scales

punctate. Length .''.. Inches. (Gunther.) Atlanti • I nited States, recorded from
Miuwiit ihusetts and Rhode Itdund.

I'. N. A. 12
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The following are the life colors of this form, taken from specimens

from Pensacola : Males very dark green above, paler posteriorly; sides

with many small, round, pearly white spots, some of them often in verti-

cal series
;
posteriorly traces of 8 to 10 narrow, pale crossbars alternat-

ing with broader, faint dusky ones; belly yellowish ; sides of head

dusky ; caudal greenish, dusky behind, its basal part with numerous

small white spots; dorsal olive, anteriorly orange, with many small white

spots ; the white spots larger and less numerous than in the typical hetero-

clitus; anal and ventrals orange, speckled with white
;

pectorals light

yellow. Female olive and silvery, with minute speckles below ; sides

usually with traces of 12 to 15 narrow, silvery vertical bars, not half so

wide as the dusky interspaces ; no white spots on body or fins ; fins

mostly dusky olive, nearly plain. Length 6 inches, (grandis, great.)

Fundulm grandis, Baird & Girarp, Proc. Ac. Nat. Sci. Phila., 1853, 389, Indianola, Texas
;

Girard, U. S. Mex. Bound. Surv., Ichth., 69, pi. 36, 1859. (Coll. Jno. H. Clark.)

Fundulm Jloridensis, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 157, Charlotte Bay, Florida.

Fundulm heteroclitus grandis, Jordan & Swain, Proc. U. S. Nat. Mus., 1882, 230.

933. FUNDULUS OCELLARIS, Jordan & Gilbert.

Head 3 to 3£; depth 4 ; eye 4. D. 11 ; A. 10 ; V. 6 ; P. 13. Scales 35-15.

Female with a large black ocellus on the dorsal fin. Head comparatively

small and narrow, with short, depressed snout, and weak jaws; body

rather slender ; lower jaw little longer than upper ; eye small, If in

interorbital width, equaling snout, which equals length of mandible

;

teeth all villiform, in narrow bands in each jaw, the outer series but lit-

tle enlarged
;
preorbital narrow, less than half diameter of orbit. Dorsal

fin (in $ 3 inches long) much elevated, reaching, when depressed, beyond

base of rudimentary rays of caudal ; much shorter than this in females

and young males. Origin of dorsal midway between tip of caudal and

tip of snout, or slightly nearer snout ; the base of the fin \\ in height of

longest ray, which is contained \\ in head ; outline of fin rhomboid, the

upper edge straight, the last rays highest; anal fin similar to dorsal,

but narrower and slightly lower, not reaching caudal when depressed;

its origin under second ray of dorsal and distant from caudal half as far

as from tip of snout ; base half height of longest ray
;
greatest height of

caudal peduncle f its length and half length of head ; oviduct not attached

to first anal ray, but forming a low sheath along base of first six rays;

caudal short, rounded, \\ in head
;
pectorals slender, reaching base of

ventrals, If in head; ventrals (in adult $ ) extending beyond front of

anal, half length of head. Scales moderate, in somewhat irregular

oblique series, a few imperfect pores in lateral line ; humeral scale not

enlarged ; 18 scales before dorsal. Female with somewhat deeper body,

and different coloration ; the fins smaller, the last ray of dorsal shorter

than those preceding, and not reaching halfway from its base to rudi-

mentary caudal rays ; length of longest ray greater than base of fin
;

ventrals not nearly reaching vent ; front of dorsal nearer tip of caudal

than end of snout. Color $ , dark olive brown above, golden on sides

and below ; scales margined with darker; sides with 13 to 15 dark cross

bands of the color of the back, not extending on the belly, but almost



Jordan and Evermann.—Fishes of North America. 643

reaching lower median line behind ventrals ; these bands usually paral-

lel, the anterior ones, at least, narrower than interspaces; sides poste-

riorly finely speckled with small pearly spots which cover both bands

and interspaces ; dorsal and anal margined with orange anteriorly *, the

two fins tinged with orange and checked with black and pearl color;

caudal light orange, indistinctly barred at base with series of linear

blotches
;
pectorals and ventrals plain orange, the former slightly dusky.

$ dark above, sides finely dusted with dark points, pale below, tinged

with yellowish ; middle of sides with about 13 very narrow, short, dark

half bars ; back sometimes with small black blotches ; dorsal dusky, with

a very distinct black spot ocellated with white, on its posterior rays ;

caudal and anal plain dusky ; ventrals light yellowish. Length 3 inches.

Gulf Coast of Florida to Louisiana,* in bays and streams ; not rare

;

apparently variable, (ocellaris, having an eye-like spot.)

ff Fnwhtbis Umbatvs, Kroyer, Naturhist. Tidsskr. Kjtibenhaven, Vol. 2, 3d series, 1863, 94. foot-

note 1, New Orleans; merely a MS. name of Kroyer' s for a specimen in the Royal Museum
of Copenhagen.

Funduhis ocellaru, Jordan & Gilbert, Proc. U. S. Nat. Mas., 1882, 255, Pensacola, Florida,

in salt water; (Type, Nos. 29667 and 30853. Coll. Jordan); Woolmax, Bull. U. S. Fish

Coram., x, 1890, 300, pi. 52, fig. 2, (good figure).

934. FUNDULIS FOXTICOLA, Cuvier & Valenciennes.

D. 11 ; A. 12; B. 5; scales 37. Body plump, with long caudal peduncle.

Head broad, little depressed; the tail slenderer and the body deeper than

in Fundulus heteroclitus; dorsal inserted in front of anal; dorsal and cau-

dal small and rounded, the anal high and pointed, the paired fins short.

Teeth in broad bands, the outer little enlarged. Uniform green, appar-

ently without spot or band in spirits. (Color entirely lost in the original

type.) Length 2 inches. Mountain springs in Porto Rico; here described

from the original type, the only known example, as the other specimens

possessed by Cuvier & Valenciennes belong to a species of Gambusia.

(fons, fountain; colo, I inhabit.)

Fnu'lulm fontkola, Cuviek & Valenciennes, Hist. Nat. Poiss., xvm, 19S, 1816, Porto Rico;

Jordan, Proc. U. S. Nat. Mus., 1886, 526, (examination of original type).

935. FUNDULUS BERMUDA, Giinther.

(Mangrove Minnow.)

Head 3| ; depth 4. D. 14; A. 12; scales 35-13. Snout short, not Longer

than eye, the lower jaw projecting beyond it. Interorbital width 2

head; eye 4. Dorsal Inserted before anal, midway between preoperole

and root of caudal ; anal much higher than long. Brownish olive, the

male with faint dark green cross bands. Length 3 inches. Bermudas.
((Jiinther.)

* Specimen! from NVu Orleans, In fresh water, differ in color. Hales with about 15 sharply
defined i rota bands a-^ broad a- silvery Intel fe^i dark dote above; pearlj dote on dorsal
and anal, few pr none on body. Females light olive, with man] small dark spots forming obscure
series; large spoti as large ae pupil scattered over the i>"<lv; no tra e of dark cross bands; dorsal
with s conspicuous black ocellus on n> last rays Dorsal low and small, Inserted s little before
the small anal. Bye equal to snoot, 4| in bead; Interorbital with -,',,. Head Si; depth :i$.

i> lo; a. io. Scales :'.i-i:;. Length -'- Inches. Ibis Is possiblj rerenl from
Uarit.
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Fundulus benmudse, GCntiier. Ann. Mag. Nat. Hist., 1874, 4, reprint, Bermudas.

Fundulat rhizophorx,* Goode, Amer. Journ. Sci. Arts, 1877, 298, Basden Pond, Bermudas,

in brackish water among the roots of the mangrove [Rhizophora mangle)', locally abundant.

936. FUNDULUS ROBUSTUS, Bean.

Head 3± : depth 3 : eye 44 to 5. B. 5 ; D. 14 ; A. 16 ; V. 6 ; P. 16 : scales

38-16. Head broad, the distance between eyes equal to length of eye

and snout. Top of head nearly rlat : eye as long as snout. Mouth very

obliquely placed, the lower jaw longer than upper. End of maxillary

reaching to below front of eye : width of mouth £ head. Teeth in jaws

in narrow bands or biserial. the outer series somewhat enlarged. Gill

rakers short, stout, about 19 on the first arch. Thirteen scales between

upper angle of gill opening and origin of dorsal ; dorsal commencing

nearly midway between tip of snout and end of tail. Ventral origin

midway between tip of snout and base of caudal : anal origin under

middle of dorsal ; in the female the first six rays are short and stiff, and

the genital opening is immediately in front of, and disconnected from,

the anal fin ; in the male the middle caudal rays are 4 as long as head
;

slightly shorter in the female. Color uniform pale brown ; fius unspot-

ted, and the opercle with a golden tint. Length 5 inches. Streams of

Guanajuato, (robustus, robust.)

Fundulus robustus, Bean, Froc. U. S. Nat. Mus., 1892, 285, pi. 44, fig. 2, Guanajuato, Mexico.

(Type, No, 43760. Coll. Duges.)

937. FUNDULUS LABIALIS, Giinther.

Head 4 to 4£; depth 4£; eye about 4. B. 6; D. 13 or 14: A. 16 or 17;

V. 6; scales 37 to 39-15. Interorbital space broad, slightly convex,

its width being less than half head. Snout broad, obtuse, depressed,

with the jaws equal in front: mandible very short, not longer than

eye : upper lip well developed, broad, extending to angle of mouth.

Eye less than length of snout, and in females 4 of the width of the

interorbital space, whilst in males the forehead is somewhat narrower.

Origin of dorsal midway between extremity of caudal and orbit, over

twentieth scale of lateral line; first anal ray opposite first of dorsal;

dorsal fin as high as long in both sexes: anal fin rounded in the male,

scarcely higher than long, much elevated in the female, the length of its

base being f only of its depth. Genital opening of the female immedi-

ately in front of, but disconnected from, the anal fin. Basal third of the

caudal fin (which is subtrimcate) scaly. Body uniform brownish olive,

paler below; sometimes irregular, cloudy markings on the tail: tins

immaculate; the anal fin of the male black at the base and bright

yellow on its marginal half: upper margin of the dorsal fin of the same

sex yellowish. Length 4 inches. Rivers of Guatemala. (Giinther.)

(labial is. pertaining to the lip.)

FundtUus labiatu, Ginther, Cat., vi, 319, 1866, Rio San Geronimo. Guatemala, Yzabal.

(Coll. Salvin ft Godman.)

* Dr. Goode's description of Fundulus rhizophora is more detailed than that of I>r. Giinther.
The only important difference shown is in the fin rays. Goode counts, 1>. 12; A. 11; scales 35-12
or 13. Color light tawny yellow, with about 15 regular tranverse bands of greenish brown, each
2 scales in width, muit distinct posteriorly. Length -} ., inches.
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Subgenus FONTINUS, Jordan k Evermann.

938. FUNDULUS ADINIA, Jordan & Gilbert.

Head 3f ; depth 4; eye 4. D. 13; A. 11; scales 44-15. Body short,

deep, and compressed ; head moderate, broad, and flat above, the inter-

orbital space rather more than half greater than width of eye; dorsal

and anal fins rather large ; dorsal inserted almost exactly over front of

anal; teeth mostly in two series, the outer very strong; vent midway
between eye and base of caudal; scales small, closely imbricated. Color

olivaceous, with 15 to 20 silver crossbars, almost as wide as the inter-

spaces posteriorly, wider than the interspaces anteriorly, extending over

the belly and joining their fellows on the opposite side ; the bands

variable, but usually wider and more crowded than in F. diaphanus • fins

plain. Length 2 inches. Lower Rio Grande ; only the types known, from

Brownsville, Texas. (Adinia, a related genus.)

Ftmdulus adinia, Jordan & Gilbert, Synopsis, 335, 1883, Rio Grande at Brownsville

Texas.

939. FUNDULUS DIAPHANUS (Le Sueur).

Head 4 ; depth 4*; eye large, 3,i in head. D. 13; A. 11; scales 45-15.

Body rather slender, not elevated, compressed posteriorly. Head moder-

ate
;
quite flat above. Teeth pointed, the outernot much enlarged. Fins

not large; dorsal and anal rather low; ventrals scarcely reaching vent

in the females ; somewhat longer in the males. General color olivaceous

;

sides silvery. Male with about 20 silvery vertical bars, narrower than the

dark interspaces ; female with 15 to 20 dark transverse bars, shorter than

the silvery bands of the male, the interspaces pale ; back sometimes spot-

ted; young always with black bars; fins nearly plain. Length 4 inches.

Coast of Maine (W. C. Kendall) to Cape Hatteras, in river mouths, ascend-

ing streams to their fountain heads, hence abundant in lakes throughout

New York: variety menona westward to northern Illinois; not found

southward. The typical form found eastward and in the sea has the back

nearly or quite unspotted. Examples from Grand Lake Stream and Boy-

den Lake, Maine, have the back somewhat spotted. In the Potomac River

this is the most abundant species of the family, (diaphanus, dtafavfc,

transparent.)

Bgdrargyra diaphana, LeSueur, Journ. Ac. Nat. Sci. Phila.,1, 1817,130, Saratoga Lake.

Eydrargyra multifasciata, LeSueur, Journ. Ac. Nat. Sci. l'hila., 1, 1817, 131, Saratoga Lake.

Hydrargyra ttoampina, CuviKB it Vai.kmiknnks, Hist. Nat. Poiss., win, {SOS, L846, New Jersey;
lint (jf JiACl' I'KDK.

fSmdului tmdtif<uciatu8, Gi'ntiifk, Cat., vi, 324, 1866, and of man; writers.

Pundulua diaphamu, Jordan, Proc. Ac Nat. Sci. Pbila., 1877, 67; Jobbak a Qilbebt, Bynopaie,

884, 1883; Hugh M. Smith, Bull. U. 8 Blah Comm.,< n, 1890, 66.

Ftmduliu tuampina, Jobdah a Gilbert, Synopsis, 332, 1883.

Specimens from west of New York belong to the well-marked

989a. FUNDULUS DIAPHANUS MENONA (Jordan A Copaland)

Bead 3f; depths. 1). 12: A. 10; B. 5; scales 18-12. Teeth pointed,

ourved, onter little enlarged. Dark bands very distinct, somewhat

i inm of the typical diaphamu ha v.' i d examined by u lyaga Lake; N< » N ort

Harbor; Coast of Bfalne; Shenandoah EUver; Potomac EUrer; and BllBabatfa BItot, I IrgtaJa
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irregular in position, the back always spotted: the dark bands often

replaced by about 16 shining, silvery, vertical bands, which are narrower

than the dark interspaces; the interspaces broadest behind; fins plain.

Length 31 inches. Lakes aud ponds from Ohio westward to the Missis-

sippi River, uot found much south of Chicago. (From Lake Menona,
near Madison. Wisconsin.)

Funduhu tm nana, Jordan & Copbland, Ptoc. A.c. Nat. Sci. Phila., 18T7, 68. Catfish River, outlet

of Lake Menona, Madison, Wisconsin; (Coll. Dr. Hoy); Jordan A Gilbert, Synopsis,

335, 1883.

Fundulus diaphamu menona, Jordan, Man. Vert., Ed. v, 85, lsss.

940. FUNDULUS EXTEXSIS. Jordan ft Gilbert.

Head 3f ; depth 5f; eye large, 3i. D. 15; A. 13: scales about 47-12.

Body unusually elongate, moderately compressed, the caudal peduncle

long, much longer than head. Head slender, not very broad, the inter-

orbital width 2f in head. Mouth rather large ; the teeth in a moderate

l»and, the outer considerably enlarged. Dorsal fin rather long, of moder-

ate height, its insertion well in front of that of anal, at a point midway
between eye and base of caudal; pectoral small, If in head: caudal 1?.

Coloration, in spirits, plain, somewhat translucent, with no markings

anywhere, except traces of some very narrow dark bars on the sides.

Fins now plain. This species resembles somewhat Fundulus diaphanus,

but it is more elongate. Coast of Lower California, know only from the

original types, (extcnsus, drawn out.)

Fundulus extensus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 188-'. 355, Cape San Lucas.
(Type, No. 30972. Coll. Xantus.)

941. FUNDI LI'S ZEBRIMS, Jordan A Gilbert.

Head 31 to 3J : depth 4^ to 4f : eye 4 to 4i : interorbital width 2'i in

head; snout 3f. Branchiostegals 5. D. 14 or 15; A. 13 or 14; scales

60-21. Head and body shaped much as in Fundulus similis. the snout less

elongate. Width of preorbital 61 in head; eye moderate, If in interor-

bital width : posterior margin of orbit in middle of length of head ; teeth

in both jaws in villiform bands, with the external series much enlarged.

Dorsal fin long and rather low, the base longer and the rays higher in

males than in females : origin of dorsal nearly equidistant between snout

and margin of caudal, slightly nearer the snout in males, and nearer end

of caudal in females ; base of dorsal in males 6 to 61 in total length, the

highest dorsal ray about half bead : in females the base is 7i in total

length: origin of anal opposite that of dorsal in males, behind it in

females; in the latter the anal is sharply angulated. the anterior rays

more than thrice the height of the posterior, and more than f length of

head. In males the margins of both dorsal and anal fins are evenly

rounded, the anal the higher, its rays beset with minute white prickles.

Oviduct forming a low sheath along base of anterior half of anal; pec-

torals not reaching base of ventrals, equaling distance from snout to

pieopercular margin; ventrals about reaching vent: caudal truncate, 11

in head. Scales very small; no enlarged humeral scale. In males the

margins of scales are rough, with minute tubercles. Greenish above,
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sides and below silvery white, the sides tinged with sulphur yellow •

the greater part of each scale on back rendered dusky by black points

;

sides with 14 to 18 dusky bars from back to ventral region, occasionally

meeting on ventral line ; these bars are very variable in width, seemingly

narrower in females, in which half bars are frequently inserted between
the others ; the interspaces are as wide as the bars, or usually wider.

Fins yellowish, without distinct markings, in the males all very dusky
except the anal. Length 3 inches. Kansas, western Iowa, and South

Dakota, and south to Kentucky, Texas, and New Mexico ; abundant in

Font-qui-Bouille Creek at Pueblo, and in most clear tributaries of the

upper Arkansas, (zebrinus, like a zebra.)

Hydrargyra zebra, Girard, Proc. Ac. Nat. Sci. Phila., 1859, GO, tributaries of Rio Grande,

"between Fort Defiance and Fort Union, New Mexico;" name preoccupied by

Fundulus zebra, De Kay.

Finululus zebra, Gunther, Cat., VI, 324, 1866, not of De Kay ;• Jordan & Gilbert, Synopsis, 333,

1883.

Fundulus zebrinus, Jordan & Gilbert, Synopsis, 891, 1883, (after Girard); Gilbert, Bull. Wash-

burn Lab. Nat. Hist., 1, 1884, 15.

942. FUNDULUS SEMINOLIS, Girard.

Head 4£ to 4* ;
depth 5f to 6i. D. 17 ; A. 13 ; eye 4 ; scales 52. Body

slender, not compressed ; back not elevated ; caudal peduncle deep, depth

the same as the height of dorsal, aud also equal to the distance from the

end of the snout to middle of pupil ; head long and pointed, somewhat
pyramidal ; depth of body equal to distance from end of snout to hinder

margin of preopercle ; eye of medium size, f the interorbital space. Teeth

in two rows, those of the outer row in the lower jaw much enlarged ; all

pointed, movable, and curved inward. Dorsal tin longer than anal, the

rays growing gradually shorter from the fifth to the last, giving the top

of the fin a gentle convex curve ; origin of dorsal above the termination of

the ventrals ; anal short, leugthof longest rays 1£ thatof base of fin, fourth

ray longest, growing rapidly shorter to the last; posterior margin below

posterior margin of the dorsal; ventrals small and short, not reaching

vent
;
pectorals broad, barely reaching ventrals. Ground color olive green

in the larger specimens, brighter in the males, or of a somewhat yellow-

ish brown, caused by the scales having dark edges ; male specimens usually

with several longitudinal stripes formed of dark spots in the angles of the

scales, making knots in the net which is formed by the dark borders of

the scales; these spots larger on the back; these markings wanting in

some specimens; all of the young, and the older females, crossed by 1_'

or 11 faint dark bars; fins often plain, but in developed males the dorsal

and caudal have large dark Npots arranged on bars; outer pari of caudal

mostly black in males; ventrals and anal orange, the outer edge Mack.

Rivers and swamps of Florida; locally abundant. A handsome] Bleek-

looking species, well distinguished from all the others. (Named for the

Seminole Indians, in whose domain it is found.)

f\mduku ttmkuiU, GhBABD, Proc. Ac Nat. BoL Phila., I860, SO, Palatka, Florida
;

(ii vtiikii, Oat, n, 825, L868; Jobdah i Gilbbbt, Synopais, 334, 1883; Woolb ah, Boll I B

fUt Oonra., \, 1880, gjff, pi. 52, fig. :j, (good figure); LdaxBttO, Ufrert. Kong, Wt. akftd.

Forh., 116, 1884,

i
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Subgenus XENISMA, Jordan.

943. FUNDULUS CATENATES (Storer).

(Studfish.)

Head 4; depth 4| to 5. B. 5; D. 14; A. 15: scales 50. Similar in

form to Fundulus stellifer, but larger, with lower fins and different color-

ation ; dorsal and anal fins even in the males, falling short of the caudal;

dorsal inserted above anal ; anal prickly in spring males. Teeth in

broad bands, the outer somewhat enlarged. Color bluish or greenish, with

a round orange spot (in the male) on each scale, thus forming series of

regular lines of dots ; females with smaller brown spots on the scales.

also forming lines. Length G or 7 inches. Tennessee and Cumberland

rivers, and in clear streams of the Ozark Mountains ; locally abundant

;

one of the largest and handsomest of the Cyprinodonts. (catenatius,

chained.)

Pceciiia catenata, Storer, Synopsis Fish. N. A., 430 (178 of reprint), 1846, Tennessee River,

Florence, Alabama; GCxther, Cat., vi, 322, 1866.

Fundulus catenatus, Cope, Journ. Ac. Nat. Sci. Phila., 1868, 238; Jordan & Gilbert, Synopsis,

337, 1883.

Xenisma catenata, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 322.

944. FUNDULUS STELLIFER (Jordan).

(Studfish.)

Head 3f ; depth 5 ; eye 4. B. 4 ; D. 13 ; A. 13 ; V. 6 ; scales 53. Body rather

long, somewhat compressed. Head broad and flattened above. Scales

closely imbricated, deeper than long. Dorsal fin beginning slightly behind

anal, its last rays in the adult males highly elevated, reaching the base of

caudal, their height equal to the depth of the body ; anal similar, more

elevated in front and less so behind, the last rays falling just short of

caudal ; fins lower in females and young
;
pectorals reaching ventrals, the

latter to anal in the males. Oviduct not exteudiug on first anal ray.

Teeth in a narrow band, the outer somewhat enlarged, blunt and curved.

Coloration brilliant; livid blue above, somewhat silvery below; body

and cheeks with large, bright, dark orange spots, irregularly placed, not

following the rows of scales, and not always in the middle of the scales;

these spots not uniform in size; females with olive brown spots hori-

zontally, oblong and smaller than the orange spots of the males and

more regularly placed ; a blue loral blotch, with a green one below it : a

pale yellow blotch on the back in front of the dorsal, very conspicuous

when the fish is in the water. Length 4 inches. Alabama River and

tributaries, in clear streams and springs; a most beautiful fish, (stella,

star
;
fero, I bear.

)

Xenisma slettifera, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 322, Etowah and Oostanaula

rivers, Rome, Georgia. (Coll. Jordan.)

Fundulus stellifer, Jordan & Gilbert, Synopsis, 337, 1883.
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Subgenus GAMBUSINUS, Jordan & Evermann.

945. FUNDULUS LIXEATTS* (Garman).

Head nearly 3; depth 4±. D. 11; A. 14; V. 6; P. 15; scales 36-12.

Body moderately stout, compressed. Crown flat. Eye large, as long as

snout, If in interorbital width. Lower jaw slightly longer. Outer teeth

long, slender, curved. First ray of dorsal almost opposite first of anal,

i the distance from base of caudal to front of eye ; caudal truncate.

Brownish, finely punctate with brown; white below; lips, top of head,

and a line along middle of back, dark; tail with faint transverse bands.

Northeastern Wyoming. (Garman.) (lineatus, streaked.)

Zyyonectes lineatus, Garman, Bull. Mils. Comp. Zool., vnr, No. 3, 88, 1881, northeastern Wy-
oming; Jobdan & Gilbert, Synopsis, 339, 1883.

946. FUXDULUS RATHBUNI, Jordan & Meek.

Head 3^; depth 4|; eye 3f. D. 11; A. 11; scales 38-12. Body
moderately elongate, rather robust, little compressed ; the back broad,

not elevated. Head moderately broad and depressed above ; snout

rather sharp, as long as eye; scales of medium size, the humeral scale

not enlarged; 2 rows of scales on cheek. Fins all low and small : dorsal

inserted posteriorly, its first ray opposite first of anal or slightly behind

it; longest ray of dorsal If in head; anal larger than dorsal: pec-

toral short, 1\ in head ; ventrals very short, reaching vent. Coloration

in life pale green, with small, irregular, horizontally oblong dark brown
spots scattered over head and body. Sexes not very different. Males

with scales of body edged with black and with a pale lengthwise streak

along upper part of each row of scales. Young with very obscure dark

crossbars. Fins plain, yellowish in male, speckled at base only. Length

2\ inches. Eastern North Carolina; abundant in spring brooks, not

descending to saltwater; a pretty little fish, representing a transition

from Fundulua to Zyr/ouectes. (Named for Richard Rathbun', Chief of the

Division of Scientific Inquiry of the United States Fish Commission.)
Fundtdiu rathbuni, Jordan A Meek, Proc. U. S. Nat. Mas., 1888, 356, Reedy Fork, Alle-

mance Creek, Buffalo Creek, and other tributaries of the Cape Fear River,

about Greensboro, North Carolina. (Type, No. 39860. Coll. Jordan, Jenkins A

Meek.

)

«.)47. FUNDULTJS ALBOLINEATU8, Gilbert

Head 3^ to 3£ ; depth 4 to 4A ; least depth of caudal peduncle equals

snout and H eye. Scales 42; D. 10 or 11; A. 10 or 11; B. 5. Teeth

harp, wide set, in a broad band on preinaxillaries, a narrow hand on

mandible. Snout & length of head. Width of interorbital space 2{ to- 1

in head. Dorsal and anal opposite, or the dorsal slightly m advanoe,

their bases equal and short, equaling length of snout and half eye; m
males both fins beoome elevated, the longest anal ray equaling! head,

and the anal rays beoome covered with priokles; in males the pectorals

i - and the foar which follow seem to be entirely Intermediate between the typi-
cal species ol Fundulut and the species called Zygonectoi. Their presence makes II apparently
Impossible to maintain Zygmtectet as a distinct genus, notwithstanding the great difference
between snob tpe< lei at r. ditpar and /'. majalit.
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reach the ventrals, and the ventrals to or nearly to vent : both fins

much shorter in females. Males blackish brown, the sides plumbeous,

the rows of scales with interrupted whitish streaks, most conspicuous

on hinder half of body: a black streak along middle line of back; ver-

tical fins dusky, the caudal becoming translucent on distal half, its mar-

gin abruptly and narrowly black-edged. Females olivaceous, dusky on

back, silvery below, the back and sides with narrow black lines follow-

ing the rows of scales : fins translucent, the dorsal sometimes with fine

black specks at base, the caudal black-edged. Length 3*- inches. Ten-

nessee Basin in Alabama ; not rare, (albus, white : lineatus, lined.)

Funduliu alboUneatus, Gilbert, Bull. U. S. Fish Comm., ix, 1S89 (1891), pi. 43, fig. 1, 149, Spring

Creek, Huntsville, Alabama. (Coll. Kirsch.)

94S. FTJNDUIiUS CONFLUEMXS, Goode & Bean.

Head 3i: depth 3|; eye 4 in head. D. 10; A. 10; V. 6: B. probably 5;

scales 45. Head low, flat. Snout not produced, as long as eye. Interor-

bital space 2 in length of head. Origin of dorsal midway between tip

of caudal and middle of eye ; first ray of anal under second ray of dor

sal ; anal higher than long. Scales crowded. Yellowish gray, with a

longitudinal streak along each row of scales and about 14 distinct irreg-

ular vertical dark bands. Appearance of F. majalis. Eastern Florida.

One specimen known. (Goode &. Bean.) (confluentiis, flowing together.)

Fandidus conflnenlvs, Goode & Bean, Proc. U. S. Nat Mue., 1879, US, Lake Monroe, Florida;

(Type, No. 18065. Coll. Professor Baird); Jordan & Gilbert, Synopsis, 334, 1883.

949. FUNDI LIS Fl > MLOIDES (Evermann).

Head 3^; depth 44; eye 3£. D. 9 or 10 ; A. 9; scales 35-11, 24 before

the dorsal. Body moderately robust, width at pectorals a little greater

than greatest depth of head; snout rather blunt, equal to eye; mter-

orbital width If times diameter of eye ; caudal peduncle deep and com-

pressed ; mouth not large nor greatly oblique ; teeth pointed, the outer

series being somewhat enlarged
;
peritoneum pale. General color in spirits,

dark olivaceous; sides with 10 to 14 dark vertical bars, which are usually

2 to 3 times as wide as the intervening silvery ones; in one specimen the bars

extending from the dorsal to the anal are about equal in width to the sil-

very interspaces; whole body, including all the fins, profusely dusted over

with minute brownish spots, which are very numerous on backandtop of

head : a narrow, dark line extending from nape to origin of dorsal. Dor-

sal fin small, slightly in front of anal, its origin midway between posterior

edge of opercle and base of caudal fin, the longest rays about equal to

base of fin, or half length of head. Length 14 inches. Coast of Texas
;

two specimens known. (Fundulus', t<r5oc, likeness.)

Zygonectesfundtdoides, Evermann, Bull. 1". S. Fish Comm., xi, 1891 May 25, 1892), 85, pi. 35, fig.

3, Dickinson Bayou, Dickinson, Texas,—on Galveston Bay. (Type, No. 45563.

('. -11. Evermann, Scovtfll & Gurlcy.)

Subgenus ZYGCNECTES, Agassiz.

950. FUNDULUS DOYII (Giinther).

Head 3|; depth 5: D. 8; A. 14; V. 6; scales 31-8. Head elongate, low

depressed, the snout much produced, the upper jaw somewhat longer
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than lower ; eye exactly in middle of length of head, its diameter 4£ in

head, and more than \ width of the interorbital space, which is flat.

Origin of dorsal a little nearer tip of caudal than to gill opening, over

twenty-third scale of lateral series ; anal fin entirely before dorsal

;

pectoral extending to ventral, which reaches vent ; caudal rounded: all

the fins well developed. Light brownish olive
;
posterior half of dorsal

and anal fins with black cross bands ; basal half of caudal with round
light spots. Coast of Costa Rica. (Named for Capt. John M. Dow, its

discoverer.)

Haplochilus dovii, GOnther, Cat., vi, 316, 1866, Punta Arenas, Costa Rica. (Coll. Capt. Dow.)

951. FUNDULUS MACDOXALDI (Meek).

Head 3f ; depth 4£ to 5 ; dorsal 11 or 12 ; anal 12 to 14 ; scales large, 34

to 36-12. Body rather long and slender, not much compressed ; top of

head flat ; back slightly arched. Teeth rather large, in a narrow band
above, those in the outer series enlarged and curved inward. Ventrals

very small, and situated midway between pectoral and anal fins
; dorsal

fin small ; anal larger ; origin of dorsal behind origin of anal ; caudal

fin rather large, rounded. Color greenish in spirits, no distinct markings,

darker on upper portion of body ; both jaws more or less edged with
blackish. Closely allied to Fundulus sciadicus, but with larger anal fin,

more slender body, and rather stronger teeth. Length 2| inches. Trib-

utaries of the Gasconade and Neosho rivers, in southern Missouri. (Named
for Marshall McDonald, United States Fish Commissioner, under whose
direction the explorations of the Ozark region were made.)

Zygonectes macdonaldi, Meek, Bull. U. S. Fish Comm., ix, 1889 (1891), 122, pi. 42, fig. 1, Jones
Creek, Dixon, Missouri; Osage Fork of Gasconade River at Mansfield; Neosho
River, Missouri. (Coll. Meek, Drew & Rettger.)

952. FUNDULUS FLORIPINNIS (Cope).

Head 4i; depth 5; eye large, 3£ in head. D. 10; A. 13; scales 29-10.

General form of Fundulus notatus; lower jaw somewhat projecting;

external series of teeth in both jaws enlarged. Olive gray, scales with

ocher borders; fins yellow, broadly edged with crimson. Length 21

inches. Platte River and Arkansas River in Colorado ; our specimens

from Denver, where it is rare; also recorded from Cherry Creek, a tribu-

tary of the Arkansas. Avery pretty little fish. (Jlo*. flower; pinna, fin.)

Eaplochilua floripinnis, Cope, Zool. Wheeler Survey, 695, pi. 28, figs. 4, -I;), and fb, 1875(1876),

Cherry Creek, Arkansas River, Colorado, and Platte River at Denver, {CoU. II.

\V. ITensliaw and J. >I. Keasbey.)

Zygonectesfloripitmis, Jordan & Cildekt, Synopsis, 339, 1883.

MS. FUNDULUS JKXKINSI (Evermann).

Head :U; depth 4J (

l

1

t<> 5) j eye 8* (3fr to Sfr). D. 8 or 9; A. 12(11 bo

13); scales ;!:5-lo, L8 before tin- dorsal. Body moderately elongate, bead

depressed, wide between the eyes, pointed, the snoul aboul (greater than

eye, which is contained 1 1 times in interorbital width; month rathex

large, tittle obliqne ; teeth in more than one Beries, the onter enlarged,

pointed, and slightly carved inward ; humeral scale small, three rows of
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scales on cheek. Fins medium, dorsal slightly behind anal, midway
between tip of caudal and posterior rim of orbit, the distance from tip of

snout to origin of dorsal being twice the distance from that point to base

of caudal fin ; dorsal and anal low, their longest rays half length of head
;

base of anal 2k in head; pectorals If in head ; ventrals short, 1^ in pec-

toral : caudal fin truncate, about as long as head; peritoneum black.

Color pale olivaceous, covered except on breast with numerous minute

dark brown specks, arranged chiefly along the edges of the scales, thus

giving the sides and back a checkered or crosshatched appearance; in

addition to these fine punctulations, there are usually 15 to 30 larger spots

more or less definitely arranged in two rows lying along or above the axis

of the body ; in some examples these spots are absent or blended so as to

form short, indistinct vertical bars ; in most specimens there is a very

obscure lateral band about 1 scale in width ; fins plain or with few very

minute punctulations ; top of head dark. Coast of Texas ; not rare in

brackish water. (Named for Dr. Oliver Peebles Jenkins, who studied with

Dr. Evermann the fishes of the Gulf of California.)

Zygonectes jenkinsi, Evermann, Bull. U. S. Fish Comm., xi, 1891 (May 25, 1892), 86, pi. 36,

fig. 2, Dickinson Bayou, Galveston Bay, Texas. (Type, No. 45562. Coll. Evermann,

Scovell & Gurley.)

954. FITNDULUS PULYEKEIS (Evermann).

Head 3£ ; depth 4|; eye 3|. D. 10 or 11 ; A. 10 (occasionally 9) ; scales

35-11, about 22 before the dorsal. Body stout, heavy forward; head

broad and flat, the snout short and blunt; caudal peduncle long, deep,

and greatly compressed ; eye moderate, 1£ in interorbital width, greater

than snout ; humeral scale not enlarged, four rows of scales on cheek

;

mouth rather small, but little oblique; teeth pointed, in more than one

series, the outer enlarged and canine-like
;
peritoneum pale. Dorsal

slightly in advance of anal, its origin midway between tip of caudal

and anterior rim of orbit, or about midway between base of caudal and

opercular opening ; anal small, its longest rays 1-J in head. Color in

alcohol, olivaceous, profusely sprinkled or dusted all over except on

breast with very fine brown punctulations, so abundant on back as to

obscure the individual specks; median line ofback with a black stripe from

occiput to dorsal fin; sides with 10 to 12 or more brown spots of larger

size, these sometimes arranged somewhat definitely in two longitudinal

lines, in the upper one of which the spots are confluent in some examples,

forming large, oblong blotches; all the fins except the ventrals with

numerous very small brown specks. Length 2 inches. Coast of Texas in

brackish water ; not rare, (jpulvereus, powdery.)

Zygonectes ptdvereus, Evermann, Bull. U. S. Fish Comm., xi, 1891 (May 25, 1892), 85, Dickin-

son Bayou, Buffalo Bayou at Houston, and Oso Creek at Corpus Christi, Texas.

(Type, No. 45501. Coll. Evermann, Scovell & Gurley.)

955. FUNDULUS ARLINGTONIUS (Goode & Bean).

Head 3i ; depth 4; eye longer than snout, 3 in head. D. 9; A. 11 ; V.

6; scales 33-11. Snout broad. Lower jaw projecting. Dorsal inserted

midway between posterior margin of eye and tip of tail, opposite sixth
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ray of anal; pectorals reaching ventrals; ventrals to vent. Male unknown;
female uniform brownish olive ; fins in some specimens with 2 or 3 series

of blackish dots. (Goode & Bean.) Arlington River, a tributary of St.

John's River; known from young females only; most likely a Zygonectes

rather than a Ganibusia, though it may possibly prove to be the female of

Gambusia affinis.

Gambusia arlingtoma, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 118, Arlington River,

Florida; (Type, No. 21308. Coll. Dr. Goode) ; Jordan & Gilbert, Synopsis, 345, 1883.

956. FUNDULUS HENSHALLI (Jordan).

Head 3£; depth 4. B. 5; D. 7 or 8; A. 10 or 11; scales 33-10. Body
rather stout, deep, and compressed, the profile nearly straight, the back
little elevated, and the caudal peduncle deep; head moderate; mouth
rather large

;
jaws each with a series of long and rather slender canine-like

teeth, behind which is a band of small teeth; the canines larger in the

lower jaw; eye large; scales rather large; dorsal fin short and high,

inserted slightly behind the anal in the males, exactly opposite it in the

females ; caudal large ; anal fin larger and rather lower than dorsal

;

ventrals quite small; pectorals moderate. General color olivaceous;

sides covered, especially posteriorly, with rather large, irregularly placed

orange spots, which also extend on the vertical fins ; dorsal dusky, with

a dark bar ; head without red ; caudal and anal more or less yellow

;

females obscurely marked
;
young with diffuse greenish vertical bars.

Length 3 to 4 inches. Rivers and swamps of southern Florida. The
largest species of the group called Zygonectes. We cannot always

separate young specimens from F. rubrifrons, and perhaps, as Dr. Bean has

suggested, the two are not really different. It is barely possible that

F. arlingtonius is the young of F. lienshalli, but the insertion of the dorsal

is apparently different. (Named for Dr. James A. Henshall, its discoverer,

well known as a writer on angling.)

Zj/gonectes henshaUi, Jordan, Proc. U. S. Nat. Mus., 187'J, 237, San Sebastian River, Florida;

(Type, No. 23449. Coll. Dr. Henshall); Jordan &, Gilbert, Synopsis, 338, 1883; Jordan,

Proc. U. S. Nat. Mus., 1884, 322.

957. FUNDULUS BUBB1FBONS (Jordan).

Head 3£ ; depth 3f ; eye large, 3£ in head. D. 7 or 8 ; A. 8 or 9; scales

32-11 or 12 ; B. 5. Body moderately stout, little compressed, not ele-

vated, the caudal peduncle deep; head rather long, broad between the

eyes, Hat above; mouth rather large. Teeth small, nearly even, in a

narrow band. Scales moderate. Dorsal lin very short and small, placed

a lit lie behind the anal or about even with it, its position in the males

rat her more posterior ; anal short, high in the males
; ventrals very small :

pectorals small. Color: males, dark olivaceous, with a dark, bron

orange spot on each scale posteriorly, mueli as in Fundulua oatenotuaf

below, these spots are bright orange; faint, narrow, vertical orange
liars along t h<- lower and posterior part of the bodj : vertical tins with

orange spots : jaws and space in front of eyes bright orange red; paired

tins dusky. Females almost uniform brassy olivaceous, without evident

spots or red markings. Length ~] to;; inohes. Streams and Bwampsof
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eastern Florida: a larger species than most in the genus, and with the

dorsal fin less posterior, (ruber, red; frons, forehead.)

Zygonecte8 rubrifrons, Jordan, Proc. U. S. Nat. Mus., 1879,237, San Sebastian River, Florida.

(Type, No. 23450. Coll. ITenshall); Jordan & Gilisert, Synopsis, 338, 1S83.

Zygonectes aurogultalus* Hay, Proc. U. S. Nat. Mus., 1885, 55G, Westville, Florida. (Type,

No. 37362. Coll. Maun & Davison.)

958. FUNDULUS SCARTES, Meek.

Head 3^; depth 4; eye 3|, about equal to snout. D. 8; A. 10 or 11;

B. 4; scales 36-11. Body compressed, hack slightly arched, head depressed

in usual way. Mouth small, suhterminal, lower jaw projecting slightly.

Interorbital space 1| eye. Dorsal fin short, beginning slightly behind

anal; neither fin reaching caudal. Teeth in narrow bands, outer row

enlarged. Scales large, closely imbricated and minutely spotted with

black. Color dark green above, becoming lighter below ; belly yellow-

ish ; large spots of white on some of the scales giving appearance of sev-

eral ill-defined silver bars on sides. Two small specimens, the longest li

inches long, from St. Francis River, Big Bay, Arkansas. t (aKaprrji, one

who leaps.)
Fundulus seartes, Meek, Bull. U. S. Fish Comm., xv, 18'J5, St. Francis River, Big Bay,

Arkansas. (Type, No. 47301; co-type, No. 2277, L. S. Jr. Univ. Mus. Coll. Meek.)

959. FUNDULUS SCIADICUS, Cope.

Head 3^ to 3f ; depth 4 ; eye 3f ; snout 3i to 3f. D. 10 ; A. 12 ; scales 34-

12. Interorbital width 11 times eye. Body short and stout. Fins small;

origin of dorsal behind that of anal and nearer tip of caudal than occi-

put. Color uniform olivaceous, without spots or lines, in spirits; pro-

fusely covered with fine brownish punctulations; belly paler; in life,

rosy olivaceous on back and sides; median line of back darker. Abun-

dant in ponds and sluggish, grassy creeks in eastern Nebraska and south-

eastern South Dakota, where our specimens were collected by Evermann
and Cox in 1893. Length 21 inches, (okiu, shade; ontddjft, name of some

dusky fish.)

Fundulus sciadicus, Cope, Proc. Ac. Nat. Sci. Phila., 18G5, 78, Platte River, Nebraska; (Coll.

Dr. Hammond); Evermann & Cox, Bull. U. S. Fish Comm., xv, 1895.

Haplochilu8 sciadicus, GCnther, Cat., vi, 316, 1866.

Zygonectes sciadicwB, Jokdan & Gilbert, Synopsis, 3-42, 1883.

960. FUNDULUS LUCLE (Baird).

Head 31 ; depth I} to U; eye 3. D. 8 ; A. 10 ; scales 34 or 35-10. Dor-

sal fin inserted behind front of anal and lower than the latter; when
Hexed, its extremity is opposite tip of anal; ventral fins small, about

equal to head behind eye, or half the length of pectorals, their

extremity reaching anus. Vertical bars 10 to 12 in number, sharply

*"We place auroguttatus in the synonymy of rubrifrons on the authority of Dr. Bean, who has

compared tho types.

t"The species is very abundant in the St. Francis River. I pot none in the net, however, hut

caught the two type specimens in my hand. They keep close to the surface of the water where

vegetation is so thick that it is difficult to propel a dugout. These little fishes jump out of the

water ami remain a short time perched on the weeds. They are very quick. They are usually

much smaller iu size thau the two type specimens."

—

Meek in lit.
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defined, tbeir width being equal to the interspaces and slightly increas-

ing toward the tail; these bars begin and end abruptly, not reaching

the median line above or below by about half the width of the eye;

opercles, cheeks, and chin thickly covered with dark spots, largest on
the cheeks aud opercles, and least numerous on the cheeks ; upper parts,

in life, of a dark-green color, which fades into reddish yellow on sides

and abdomen; inferior fins pale yellowish; the Aertical bars rich

black, with a bluish reflection ; dorsal with a pale tip and a dark base

anteriorly; on dorsal behind a jet-black rounded ocellate spot about £
width of eye and involving rather more than half width of fin, margined
anteriorly and inferiorly by a pure white spot. Atlantic Coast from
Long Island to Virginia ; rare ; a pretty little fish only lately rediscovered

by Dr. Hugh M. Smith, from whose account the above description is com-
piled. (Named for Miss Lucy Baird, daughter of Professor Baird.)
llijilrargyralucist, Baird, Ninth Smithsou. Kep., 1854 (1855), 344, Beasley's Point, New Jer-

sey. (Coll. Prof. Baird.)

Ilajilochilus Incise, Gunther, Cat., vi, 316, 18GG.

Zygonectea cingulatus, Jordan & Gilbert, Synopsis, 342, 1S83.

Zygonecles lucix, Hugh M. Smith, Bull. U. S. Fish Conun., x, 1890 (1892), (58, pi. 18, fig. 3;

(description and figure; from specimens taken iu the Potomac).

961. FUNDULUS CHRYSOTUS, Holbrook.

Head 3i ; depth 3£ . D. 9 ; A. 11 ; scales 32 or 33-12. Body short and robust;

caudal peduncle high aud compressed, its least height If in head ; head

short, wide, and flat, the interorbital width i its length. Teeth in jaws
in a narrow band, the outer series much enlarged, those in the lower jaw
larger and more numerous than those of the upper. Snout very short

and blunt, the jaws nearly equal in closed mouth; length of snout

nearly f diameter of orbit, which is contained 1| times in interorbital

width, aud 3£ times in head. Origin of dorsal midway between tip of

caudal and posterior rim of orbit, its distance from base of caudal I- dis-

tance from front of orbit ; base of dorsal 21 in head, its height 1} in head,

and its origin opposite the nineteenth scale of lateral line and the third ray

of the anal fin ;
base of anal fin rather less than half length of head, its

greatest height somewhat more than half; dorsal and anal not nearly

reaching caudal when depressed; caudal broadly rounded; pectorals

reaching ventrals, If in head; veutrals short, not nearly reaching vent

.

2 in head. Color in spirits: light olive brown, top of head and a narrow

median streak in front of dorsal fin darker; middle of sides, especially

behind, with rather indistinct pearl-colored dots; middle of sides of

trunk and tail with about 14 not clearly defined, narrow half-bars; an

elongate dark area above base of pectorals j vertical litis with small,

black specks, less numerous on caudal I'm; other tins plain. Length ~

inches. This description from a specimen from Black River, South Caro-

lina; others from New Orleans agree closely. In specimens from Peace

River, Florida, Woolman counts 35 to 38 scales, and these ma] be identi-

cal with /•'. Bcartes. Coasts ise Bwamps, South Carolina to Florida : rat her

common; known from /'. ovngulatu* by the Longer anal I'm. (^ira*.)-

gilded.)

i
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Fundulus chrysotus, Holbrook, MS., I860.

Haplochilus chrysotus, GtfNTHER, Cat., vi, 317, 1866, Charleston, South Carolina.

Zygonectes chrysotus, Jordan & Gilbert, Synopsis, 342, 1883; Jordan, Proc. U. S. Nat. Mus.,

1S84, 319.

Zygonectes cingulatus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 586; not of Cuvier &
Valenciennes.

962. FUNDULUS CINGULATUS, Cuvier & Valenciennes.

Head 3i ; depth 3f ; eyes moderate, 3^ in Lead. D. 7; A. 8; scales

34-10. Body rather short and deep, compressed posteriorly ; hack ele-

vated; caudal peduncle deep. Head not large, flat, hroad between the eyes

;

mouth moderate ; outer row of teeth long and slender, behind which is a

band of smaller teeth ; large teeth nearly equal in each jaw. Scales

large. Dorsal fin short, its rays moderate, 2\ in head ; anal larger than the

dorsal, its rays long, 2 in head ; ventrals short, 2\ in head; pectorals If in

head. General color olivaceous; scales edged with dusky, forming a few

faint longitudinal stripe3 ; about 15 faint dark vertical bars, interspaced

with light orange, which is more plain posteriorly; almost everywhere

numerous, small, black points ; belly orange; fins all blood red, fading to

dusky in alcohol. South Carolina to Florida, in coastwise swamps ; not

rare ; here described from the specimens taken by Bollman in Escambia

River at Flomaton, Alabama, (cingulatus, belted.)

Fundulus cingulatus, Cuvier & Valenciennes, Hist. Nat. Poiss., xvm, 197, 1846; (D. 8; A. 10);

" United States."

Zygonectes cingulatus, Jordan,* Proc. U.S. Nat. Mus., 1886, 527, redescription of type; Bollman,

Proc. U. S. Nat. Mus., 1886, 463.

963. FUNDULUS XOTTIIf (Agassiz).

(Star-headed Minnow.)

Head 3| ; depth 4£; eye large, 2f in head. D. 7 or 8; A. 9 or 10;

scales 36-10. Form of body much like that of Fundulus dispar, compressed

behind. Head broad and somewhat concave above, narrow below ; inter-

orbital space fully £ the length of head, 1J- the diameter of eye; snout

obtuse, shorter than eye; outer row of teeth, above and below, enlarged

and recurved. Pectoral fin f the length of the head ; ventrals slightly

shorter, attaining the vent; dorsal and anal low, little higher than -J the

length of the head ; first ray of dorsal situated slightly behind the first

anal ray, and over about the seventeenth scale in the longitudinal series
;

distance from the snout to the first dorsal ray passing beyond the tips

of the caudal rays; distance from the first dorsal ray to the base of

the caudal reaching forward to the insertion of the pectoral. Belly

and ground color on lower half of body silvery ; sides with 6 narrow

* Fundulus cingulatus, Cuvier & Valenciennes. In the original type, head hroad and Hat;
eye large, 3 in head. Distance from front of dorsal to caudal half the distance to front of eye.

Teeth rather strong. Caudal long. D. 7; A. 8. Scales about 33-10, hut as some arc lost, this

count is uncertain. Head 3% in length; depth 4^. Body crossed by (about 16) narrow cross

hands, which are quite distinct, and narrower than the interspaces. Region below eye silvery,

not dark.

f The following is the scanty original description of this species:

Zygonectes nottii, Agassiz: "The darker continuous longitudinal line's alternate with fainter

interrupted ones. Males with distinct transverse bands; dark olive above, fading upon the sides;

silvery hclow. Operculum, throat, and space iu advauce of the eye orange color. Collected by
Dr. Nott at Mobile, Alabama."
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longitudinal black stripes running from the head to the tail ; these

stripes a little narrower than the interspaces and perfectly distinct even
on the caudal peduncle, the upper stripe rather faint and succeeded

higher up by 1 or 2 other obsolete stripes; interspaces of the stripes

occupied, especially above, by a row of black dots forming the fainter

interrupted stripes of Professor Agassiz's description ; on the back these

rows of dots are rather more distinct than the continuous stripes ; a

median dorsal stripe present; about 10 transverse bars of the width of

the longitudinal stripe, but fainter, and placed about 2 scales' width
apart, on the posterior half of the body ; lower surface of caudal pedun-
cle dotted with black, a black streak behind the edge of the opercle

;

upper surface of the head dusky and also the snout and tip of lower jaw
;

a broad black mask covering the eyes and extending downward over the

cheeks ; upper half of the operculum, the space in front of the eye, and
most of the lower jaw, orange red ; lower half of the operculum and
anterior half of breast yellowish orange. Swamps and streams of

Florida and neighboring States ; not rare. Length 1| inches. (Gilbert.)

A beautiful and strikingly colored little fish. We follow Dr. Hay in

identifying Zygonectes craticula with Fundulus nottii. According to Dr.

Gilbert, Zygonectes zonifer is the male of Fundulus nottii. (Named for Dr.

Nott, its discoverer.)

Zygonectes nottii, Agassiz, Amer. Journ. Sci. & Arts, 1854, 353, Mobile, Alabama ; Jordan <&

Gilbert, Synopsis, 341, 1883 ; Hay, Proc. U. S. Nat. Mus., 1885, 557.

Zygonectes lineolatus, Agassiz, Amer. Journ.Sci. & Arts, 1854, 353, Augusta, Georgia.

Fundulus zonatus, Ccvier & Valenciennes, Hist. Nat. Poiss., xvin, 196, 1846, interior of South
Carolina ; not Esox zonains, Mitchill, with which it has been identified.

Zygonectes craticula,* Goode & Bean, Proc. U. S. Nat. Mus., 1882, 433, Elbow Creek, a tribu-

tary of Indian River, eastern Florida. (Type, No. 31439. Coll. Henshall.) Jordan
& Gilbert, Synopsis, 892, 1883.

Zygonectea zonifer, f Jordan & Meek, Proc. U. S. Nat. Mus., 1884, 482, Allapaha River, Nash-
ville, Georgia. (Type, No. 28505. Coll. W. J. Taylor.)

* The following is a description of the types of Zygonectes craticnhi :

Head 3%; depth 5. D. 8; A. 9; 6cales 40-10. Body comparatively long and Blender, little
compressed. Caudal peduncle long, rather slender. Head long, broad and depressed above.
Ifye large, about equal to snout, % interorbital width, 3% in head. Lower jaw heavy. Teeth
small, the outer scarcely enlarged. Finsall small. Olivaceous; sides with about 6 sharply d lined,
jet-black longitudinal Gripes following the rows of scales, the stripes a little narrower than the
interspaces; a large blackish blotch below eye; fins nearly plain, the upper somewhat dusk\;
young with faint dark bars.

f Tho following is a description of the types of Fundulus zonifer (Jordan A Meek):
Head 3%; depth 4g. D. 7; A. 9. Scales 86-11. Body moderately elongate, compressed, the

head broad and depressed, the anterior profile somewhat concave above eyes, ileal rather
pointed in profile, snout nearly as long as eye, which is about half the broad interorhital space
and 3| in head. Teeth quite small, the outer little enlarged. Scales rather email. Dorsal tin

much smaller than anal, and inserted nearly over the end of the first third of thai fin. Anal
higher than dorsal, as well as longer, both fins highest in the male, in which they reach very
nearly to base of caudal. Insertion of dorsal midway between front of eye and tip of caudal.
Oandal rounded, about as long as head. Least depth of caudal peduncle half length of head.
Pe< torala 1 1 in head, reaching slightly past front of ventrals. Ventrals nearly reaching anal, ljj

in bead. Male dark olive above, with the edges of the sealer a little darker; sides somewhat
silvery, w [th 12 sharply defined black crossbars, cot half as w Ide as the Interspaces, Dearly i

thai, those near the middle of the body a little farther apari and a tittle more distinct than the
other-

; no longitudinal streaks ; fins without ocelli ; caudal entirely plain ; dorsal and anal with
distinct cross streaks of dark dots. Other specimens (perhaps females) with thecoloi a little

darker ;
the bhv k i ross bands broader ami mors sharply defined ; a conspicuous black blotch

below the eye; I'm-
1 olored as in tl then. Length 2

'

,
inches. Swamps of South Carolina and

types from Allapaha River, Nashville, Georgia, a tributary of the Suwannee.

r. n. A.— L8
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9f4. FTJNDULUS GUTTATTS (Agassiz).

Head 3f ; depth nearly 5; eye large, 3 in head. D. 6 or 7; A. 8 or 9:

scales 36-12. Body elongate, moderately stout, compressed posteriorly

;

hack slightly elevated ; caudal peduncle moderate. Head moderate,

flat above, broad between the eyes; mouth moderate; jaws armed with

an outer series of rather long and slender teeth, behind which is a band
of smaller teeth. Scales moderate. Dorsal fin short and small, its height

2 in head, its insertion opposite that of the anal in the female, but a

little more posterior in the male: anal short, rather high, 1| in head;

ventrals just reaching vent, nearly 2 in head; pectorals H in head.

General color in life orange brown ; each scale with a black edge, these

forming distinct longitudinal stripes; upper surface of head dark; jaws,

opercles, and area in front of eyes bright orange ; suborbital region jet

black; area above opercle extending across back orange, suffused with

dusky ; under parts orange ; all the fins dusky. In the females the spots

on the scales are more suffused. Swamps and streams, Florida to Texas;

not rare; here described from Bollman's types of Zygonectes escambioB.

(guttatus, spotted.)

Zygonectes guilatus, Agassiz, Amer. Journ. Sci. ft Arts, 1854, 353, Mobile, Alabama: Jordan ft

Gilbert, Synopsis, 341, 1883.

Zygonedes eaccmibise, B"Llman, Proc. U.S. Nat. Mus., 1885,463, Escambia River, Flomaton,

Alabama; (Type, No. 37995. Coll. Bollman); Evermaxn, Bull. U. S. Fish Comm., 1891

(1S92), 87.

965. FUNDUIXS HIEROGLTPHKTS (Agassiz).

This species is thus described: "Anterior and upper parts of the body

sprinkled with dark dots, passing into longitudinal rows backward.

Light olive above; silvery on the sides and below." (Agassiz.) Mobile,

Alabama. It has not been recognized by subsequent collectors, but may
be distinct. (Meroglyphicus, bearing marks like hawk tracks; iepoc,

hawk : y/.i qxo. cut out.)

Zygonectes 1deroglyphicu8, Agassiz, Amer. Journ. Sci. & Arts, 1854, 353. Mobile, Alabama: Jor-

dan ft Gilbert. Synopsis, 341, 1883.

966. FUNDULUS DISPAR (Agassiz).

Head 3f ; depth 3^. D. 7; A. 9; scales 35-10. Body short and deep,

much compressed. Head short and very broad, the flat interorbit?l space

being £ of its length, and barely twice the diameter of the eye ; the dis-

tance between the eyes above greater than the distance between them

below. Snout broadly rounded. Fins moderate; dorsal much smaller

than anal. Outer series of teeth somewhat enlarged. Coloration pale

olive, bluish in life; a very distinct brownish line along the edges of

each row of scales, appearing wavy or serrated as it follows the scales:

about 10 of these longitudinal stripes are present : males with the lines

interrupted, appearing as series of dots, and further marked by about 9

dark crossbars; adults with a black blotch below the eye, sometimes

confluent with it. Oviduct free from anal. Length 2^ inches. Lakes

and sluggish streams from northern Ohio to Missouri, and south to Missis-

sippi : locally abundant : recorded from the Maumee, Wabash, Illinois^
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Big Black, and Pearl rivers. A chubby little fish, very prettily colored.

(dispar, dissimilar.)

Zygonedes dispar, Agassiz, Amer. Journ. Sci. & Arts, 1854, 353, creeks opposite St. Louis,
Beardstown. Illinois; Jordan, Bull. U. S. Nat. Mus., No. 9, 49, 1877; Hay, Bull. U. S.

Fish Comm., 1882, 66; Jordan & Gilbert, Synopsis, 341, 1883.

967. FUNDULUS NOTATUS (Rafinesque).

(Top Minnow.)

Head 4; depth <H ; eye large, less than snout, about 3 in head. D. 9;

A. 11 ; scales 34-11. Body rather slender, compressed behind. Head
low, depressed, aud rather elongate, the snout somewhat produced, the

lower jaw scarcely projecting; interorbital space broad, its width about
half length of head. Fins moderate, the dorsal and anal elevated in the

males. Teeth in a broad band, the outer series considerablv enlarged

and canine-like. Coloration brownish olive, with a broad, dark, pur-

plish-black lateral band running from tip of snout through eye to base

of caudal ; darker in males than in females
;
young specimens have the

edges of the band serrated ; a few series of small black dots along the

sides of the back ; dorsal, caudal, and anal fins dotted with black; top

of head with a conspicuous translucent spot in life ; concentric stria? on
scales strong. Southern specimens often larger and darker in color.

Length 2 to 3£ inches. Michigan to Alabama, Mississippi, and Texas;
generally abundant in ponds and canals. A pretty little fish, swimming
at the surface in quiet waters, feeding on insects; recognizable in the

water by the translucent spot on the head, also found in related species.

(notatus, spotted.

)

Semotilus notalus, Rafinesque, Ichth. Ohiensis, 86, 1820, tributaries of Ohio River in Ky.
Poecilia olivacea, Storer, Proc. Bost. Soc. Nat. Hist., n, July, 1845, 51, Florence, Alabama.

(Coll. C. A. Hentz.)

Fimdulus tenellus, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 289, Prairie Mer Rouge,
Louisiana, and Russellville, Kentucky.

Zygonedes lateralis, Agassiz, Amer. Journ. Sci. & Arts, 1854, 353, Mobile, Alabama.
Zygonedes eonatue, Agassiz, Amer. Journ. Sci. & Arts, 1854, 353, St. Louis, Missouri.
Zygonedes 2>'(lchellns, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 113, Sugar Loaf Creek, Ark.
Futidulut aureus, CorE, Proc. Ac. Nat. Sci. Phila., 1865, 78, Detroit River, Grosse Isle, Mich.
'/ij.jonedes notalus, Coi'E, Bull. U. S. Nat. Mus., xvn, 34, 1880; Jobdan & GILBERT, Synopsis, 339,

1883.

l[<ipl>ri,U»s jmlt lirllns, Gi'NTiiKit, Cat., vi, 314, 1866.

ll<q>lochilus aureus, GOntheb, Cat., vi, 315, 1866.

968. FUNDULUS MELAPLEUBUS (Gosse).

(TlCKY-TIOKY.

Head 3$; depth Si- D. 11; A. 11; V. 5; scales 31-10. Snout broad and
obtuse, the mandible being direoted obliquely upward; the diameter
of the ej »' eqnals the Length of the snout, 3 in head and 1 1 in interorbital

space. Dorsal and anal fins of moderate size; the origin of the dorsal

midway between the extremity of the caudal and the anterior margin of

the Orbit, Over the Sixteenth scale of the lateral line, and opposite the

middle of the base of t ho anal. Free port ion of the tail rather short, its

depth equal to the distance between the dorsal and caudal tins. Sides
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of the abdomen silvery, the portion above the silvery part black.

Streams of Jamaica; locally common, (ut/ac, black: nfavpov, side.)

Pttcili'i melapleura, Q0S6E, Naturalist's Sojourn in Jamaica, 84, 1851, Jamaica.

HaplockUui mdanopleurue, GCxther, Cat., vi, 317. I860.

301. ADINIA, Girard.

Admia, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 117, (multifasciata).

This genus contains species agreeing in general respects with Fundulus,

but having the aspect of CyjH-inorfon. The gill openings, as iu Cyprinodon,

are restricted, the opercle being adnate to the shoulder girdle as far down
as the upper edge of the base of the pectoral. The body is short, deep.

and compressed. Besides the two species known to belong to this genus,

multifasciata and dngesi, we provisionally place in it two others, which

seem to agree in external characters, though the restriction of the gill

openings has not been noticed. (Adinia, a coined name without

meaning.)

a. Anal with 15 rays; body oblong, the depth 3% to 4; coloration plain or mottled, without

dark cross bands.

b. Head rather heavy, about 4 in length; depth of bod; about 4: eye rather shorter than

snout, about 4 iu head; scales 32 to 35-12; dorsal rays 12. GUATEMAJJSH8I8, 969.

bb. lb-ad very thick and heavy, about 3 1
., in length; depth 31 to 3i; eye shorter than

snout, 4 in head; scales 3">-12; dorsal rays 13 or 14. PACHYCEPHALA, 970.

aa. Anal with 11 or 12 rays; scales very large; body deep and compressed.

c. Dorsal rays 15; body crossed by 5 or C black cross bands; depth 3 in length; head 3;

scales 30-11. in GESI, '.'71.

cc. Dorsal rays 9 or 10; body crossed by lu to 14 narrow pearly bands: depth 2 t<> 2'., in

length; head 3; scales 25-10. multifasciata, 972.

969. ADIXIA GUATEMALENSIS (Giinther).

Head 4 ; depth 4. D. 12 (13); A. 14 or 15 (16) ; scales 32 to 35-12. Head
thick and broad: interorbital space broad, slightly convex, its width

being a little less than half length of head. Snout broad, obtuse ; lower

jaw slightly projecting beyond upper: mandible longer than eye: eye

equal to or, in the larger specimens, less than length of snout, 4 in head.

and 2 in interorbital space ; origin of dorsal midway between tip of cau-

dal and posterior margin of orbit, over nineteenth scale of the lateral

series ; first anal ray corresponding to second of dorsal. Dorsal and anal

fins subquadrangular, rather low, longer than high in male, and as long

as high in female; two-thirds of caudal covered with small scales.

Brown above and on the sides, pale below ; females with a very indis-

tinct dark band along the side ; tins immaculate ; anal with a light mar-

gin. Sexual opening of the female not attached to the anterior anal rays.

Rivers of Guatemala, and southward, to western Ecuador. (Giinther.)

Fundulus guaiemalenms, (ii'MiiEi:, Cat., vi, 321, 1866, Lake of Duenas: Lake Amatitlan;

Rio Guacalate : western Ecuador. (Coll. Salvia & Fraser.)

970. ADINIA PAOHTTEPHALV (Giinther).

Head3£; depth 3^ to 3*. D. 13 or 14; A. 15; V. 6; scales 35-12. Head

very thick and broad : interorbital space very broad, slightly convex, its

width being i length of head; snout broad, obtuse; lower jaw slightly

projecting beyond upper; mandible longer than eye. Eye less than
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length of snout, 4 in head, and 2 in width of interorbital space. Origin

of dorsal midway between tip of caudal and posterior margin of orbit,

over sixteenth scale of lateral line ; first anal ray under third of dorsal

;

dorsal and anal fins subquadrangular, of moderate height, the latter fin

being scarcely higher than long; caudal fin subtruncate. Brownish
above and on sides, each scale darker on tip ; an indistinct dark band
along middle of tail ; fins immaculate, anal with the lower margin whit-

ish. Guatemala. (Gunther.) (naxvc, thick ; /ceoa/i/, head.)
Fiindulns pachycephalia, Gvxther, Cat., VI, 321, 18G6, Lake Atitlan. (Coll. Salvin.)

971. ADIMA DUGESII (Bean).

Head 3; depth nearly 3; eye 4 in head, f- width of interorbital space.

D. 15 ; A. 11 ; scales 30-11. Body short and deep, robust ; head depressed

above ; snout short, shorter than eye
;
jaws short, the upper being freely

protractile. Teeth slender, conical, in a double series, those of the

Quter enlarged. Opercle connected by membrane to the shoulder girdle,

beginning at a point in line of lower margin of eye. Anal very

short, its base half as long as dorsal base ; insertion of dorsal very slightly

in advance of anal at a distance from the front of the eye equaling about

twice the length of the head, its rays slender, not very long, the long-

est somewhat shorter than base of fin and less than half head ; base of

dorsal 2 in head; anal inserted under third ray of dorsal, its longest ray

£ to § head ; anal base very short, -£ as long as the dorsal base, and very

little longer than the eye; pectoral half head; caudal slightly rounded;

ventral in middle of length of body, excluding caudal, its tip not reach-

ing vent, 36 in head. Light brown ; sides with 5 broad distinct bands

or 6 dusky bands, the widest somewhat greater than eye ; one of these

bands placed under anterior half of the dorsal; sides and head with

silver. Length 3 inches. Guanajuato, Mexico. (Bean.) Evidently a

species of Adinia, as is shown by the form and by the restriction of

the gill openings. (Named for its discoverer, Prof. Alfredo Duges, of

Guanajuato.)
Fundulus dugeni, Beak, Proc. U. S. Nat. Mus., 1887, 373, pi. 20, fig. 5, Guanajuato, Mexico.

(Type, No. 37831. Coll. Professor Duges.)

972. ADINIA MULTIFASCIATA,* Glrard.

I lead '•>

; depth 2 (2f to 2 1 iu 9); eye large, 3 in head, 1$ in interorbital

space. D. 9 or 10; A. 11 or 12; V. 6; P. 14; B. 5; scales 25-10. Body

very deep, much compressed, much as in Cyprinodon) caudal peduncle

\eiv deep; head depressed, rapidly tapering to a sharp, conical snout:

t he anterior profile somewhat concave ; females and young wit li t he baric

less elevated. Teeth very small, in a villiform band, those of the outer

series wide-set and considerably largei : opercle adnate to shoulder girdle

above base of pectoral (as in Cyprinodon BM&Jordanella). Dorsal inserted

in advance of anal, its origin midway between caudal and middle of

eye, the longest rays in males reaching base of caudal. 1' in head: anal

lower; ventrala 1 '• in head. Intestinal canal as long as body. Male

"If the (jinn- Adinia is ool raoognlsed, this ipeciM should standM FSwdwhti .<• n-
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dark green ; sides with 10 to 14 narrow, pearly bands, slightly oblique,

and mostly narrower than the interspaces; a diffuse, dusky blotch below

and behind eye ; lower jaw orange; belly yellow ; dorsal and anal black-

ish, with many round, pale-blue spots; orange spots near base of fin

;

caudal barred, with some pale spots ; ventrals dusky, tipped with yellow,

female greenish, with a faint, dark lateral shade and some pale cross bands

;

lower fins largely yellow ; upper mostly dusky. Length 2 inches. Gulf

Coast, West Florida to Texas ; locally very abundant in shallow lagoons;

an extremely beautiful little fish, here described from specimens from
Pensacola. [multifasciatus, many-banded.)
Admia muUifasciala, Girahh. Proc. Ac. Nat. Sci. Phila., 1859, 118, Galveston; St. Joseph

Island, Indianola, Texas.

FunduhiS wenicuB, Jordan & Gii.beut, Proc. U. S. Nat. Mus., 1882, 255, Laguna Grande, Pen-
sacola, Florida; not Hydrargyra muUifasciala, Le Sueur, nor Fmululus admia, Jordan &
Gilbert; the name mvMfasdatus preoccupied in Fundulus, but not in Adinia. (Type, Nos.

29668, 30821, and 30841. Coll. Jordan); Jordan & Gilbert, Synopsis, 545, 1883.

302. RIVULUS, Poey.

Hindus, Poet, Hemorias, n, 307, 18(50, {cylindraceus).

Body rather elongate, subterete, covered with moderate-sized scales.

Mouth small, the upper jaw little protractile ; snout not produced. Each
jaw with a band of villiform teeth and an outer series of curved teeth.

Male with the anal fin not modified; oviparous. No air bladder.* Small

fishes of the brooks of tropical America, the known species having in one

sex at least a large ocellated spot at base of caudal. Some of the species

recorded from Venezuela, Colombia, and Trinidad, may occur within our

limits. (Hvulu8j a rivulet.)

a. Scales small, about 40 in a lengthwise series; dorsal rays S; anal 12.

b. Insertion of dorsal midwaj* between tip of caudal and center of eye; a black spot on

opercle, besides the caudal ocellus of the male. cylindraceus, 973.

bb. Insertion of dorsal midway between tip of caudal and edge of opercle; body marbled

with light and dark spots; male with a caudal ocellus. marmoratus, 974.

973. RiyULUS CYLINDRAC'EUS.t Poey.

Head 3f in total length; depth 5i; eye li in snout, 3$ in head. D. 8;

A. 12 ; scales 40. Body slender, nearly terete ; head broader than trunk.

Mouth small, little protractile, the maxillary not reaching orbit ; teeth in

a band with an outer row of stronger ones. Dorsal well backward, behind

front of anal, its insertion midway between tip of caudal and center of

eye; ventrals short. Green, with violet shades; a large, black, eye-like

spot at base of caudal in male ; cheek wTith a green band, ending in a black

spot ; fins plain greenish or dull orange ; female with a black ocellus on

opercle, none on the tail ; sexes otherwise similar. Length 2 inches.

Havana. (Poey.) (cylindraceus, like a cylinder.)

Iiiruin* cylindraceus, Poey, Memorias, n, 308, 1861, stream at Mordazo,near Havana ; Gi'.N-

ther, Cat., vi, 327, 1866 : Poby, Anal. Soc. Eep. Hist. Nat., 247, 1880.

*The character of the absence of the air bladder bus not been verified in either of the follow-

ing species.

fin Poey's figure of li. cylindraceus (1880), the mouth is represented as short and oblique. In
the figure in the Enumeratio (V, fig. 4) which Poey refers to liivulus marmoratus, the mouth is

larger and nearly horizontal.
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974. EIYULES MARMORATUS, Poey.

Differs from Eivulus cylindraceus in having the dorsal farther back, the

distance of its insertion from the tip of caudal being equal to its distance

from edge of opercle; the anal appearing more advanced. Body dashed

with light and dark spots; a black caudal* ocellus. Cuba. (Poey.)

(marmoratus, marbled.)
Iiicitlus marmoratus, Poey, Anales de Hist. Nat. Espana, ix, 248, 1880, Cuba.

303. LUCANIA, Girard.

Lncania, Gihard, Proc. Ac. Nat. Sci. Phila., 1859, 118, (venusla); not Lucanus, a genus of beetles.

Body oblong, compressed; lower jaw prominent, the cleft of the mouth
short and very oblique. Mouth moderate, the snout not produced ; each

jaw with a single series of conical teeth. Scales very large. Gill open-

ings not restricted. Dorsal and anal rays in moderate number, the dorsal

above or slightly in advance of the anal ; anal fin not modified in the

males ; oviparous. Very small fishes of the coastwise swamps of the

United States, all of them very prettily colored. (A coined name, with-

out meaning.)

a. Body comparatively elongate, the depth 4% to 5 in length, the form approaching that of

1,'iridus.

b. Body without black longitudinal band in either sex, the female with a caudal ocellus

as in Iiivulus; an ocellus above front of anal; cleft of mouth very short and nearly

vertical; dorsal rays 7; anal 8; depth 5 in length. ommata, 975.

bh. Body in both sexes with a black longitudinal baud from eye to the black caudal spot;

male with the basal half of dorsal and anal black, the fins with red in life. Depth

4% in length. D. 9; A. 9; scales 30-7. goodei, 976.

aa. Body comparatively short and deep, the depth 3% to 3% in length, the form approaching

that of Cyprinodon; body in both sexes without black longitudinal band or black ocelli;

the fins in male with orange, the dorsal in male with a large black spot at base in

front.

c. Body more oblong, the depth 3% to 3% in length. P. 11 or 12; A. 9 or 10; scales 26-8.

YENCSTA, 977.

cr. Body deep, the depth 3% in length. D. 10; A. 10; scales 26-8. pauva, 978.

75. LUCANIA OMMATA (Jordan).

Head 3J ; depth 5; eye 2^. D. 6 or 7; A. 9 or 10; scales 26 to 28-9.

Body fusiform, slender, somewhat compressed. Premaxillary very pro-

tractile ; teeth small, pointed, in one row, the tips not colored. Mouth
very small, its cleft almost vertical ; ventral surface of lower jaw directed

forward so that the fish seems truncated. Eye large, twice length of

snout, equal to the fiat interorbital space. Gill membranes narrowly

connected, free from isthmus. Scales large. Anal inserted slightly in

advance of dorsal, not modified in the male
J

insertion of dorsal mid-

way between edge of opercle and base of caudal; pectorals and ventrals

mall. Intestine not longer than body. Straw color, a dark vertebral line:

male with 5 or 8 dark bars and no caudal ocellus : female w ith a jet -black

spot as large as pnpil on side jnsl in frontof origin of anal; a larger ooel-

lated spot at upper part »:f base of eamlal, a dark hand of minute points

*MinpriiiU-i "
i"-. ton! " In P<x y'i de» riptton.
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nearly connecting the two spots, the band forking before the caudal spot

and sending a branch above and below it; a dark streak from base of

ventrals along each side of anal to base of caudal ; a dark streak from

eye covering lower jaw ; another faint streak from eye to lateral spot,

forking to form an ocellus, as is the case with the caudal spot. Length £ to

1 inch. Swamps of Florida ; 8 specimens now known ; 2 obtained by R.

Edward Earll in Indian River, the original types of the species; 2 obtained

by Mann and Davison in western Florida, and described by Professor Hay
as Zygonectes mannii ; the others obtained in the Santa Fe River and its

tributaries by Mr. A. J. Woolman, who alone has seen the male. In form

and color, the species resembles the genus JRivulus. It apparently differs

in dentition and seems on the whole nearer to Lucania. It can not be an

ally of Heterandria. The largest specimens are barely an inch in length,

so that the species may, in the words of Dr. Hay, " contend with Heterandria

formosa for the honor of being the smallest known vertebrate." (07/^arof,

eyed, in allusion to the caudal ocellus of the female.)

Heterandria ommala, Jordan, Proc. U. S. Nat. Mus., 1884, 323, Indian River, Florida. (Typo,

No. 25331(2). Coll. R. Edward Earll); Woolman, Bull. IT. S. Fisli Comm., x, 1890, 302.

Zygonectes mannii, Hay, Proc. U. S. Nat. Mus., 1885, 555, Yellow "Water River, Florida.

(Coll. H. T. Mann.)

976. LUCANIA GOODEI, Jordan.

Head 4; depth 4J; eye 2\ to 2f. D.9; A. 9; scales 29 to 32-7. Body
elliptical, rather elongate, the back considerably elevated to a point

just in front of the origin of the dorsal fin ; caudal peduncle rather deep

and compressed. Head short, comparatively narrow, and bluntly pointed;

mouth small, terminal ; both jaws with rather large, conical, canine-

like teeth, apparently in a single series. Eye large, near the middle

of the side of the head, about equal to interorbital space. Scales large;

humeral scale like the others. Fins large, especially in the males;

origin of dorsal about midway between snout and base of caudal, con-

spicuously in advance of anal ; height of dorsal fin in the males £ length

of head, about equal to the length of the base of the fin; anal fin

similar and nearly as high and long, beginning nearly under the

middle of the dorsal ; caudal moderate, subtruncate ; ventrals long,

in the males reaching the front of the anal, in the females reaching the

vent
;
pectorals reaching past front of ventrals in both sexes. Color

olivaceous, the scales with dark edgings ; a very distinct black band in

both sexes running through eye and snout straight to the base of the

caudal, where it ends in a round black spot ; this band about as wide as

a series of scales, although developed on parts of 2 series ; a conspicuous

black band in both sexes along lower edge of the caudal peduncle, from

root of the caudal to vent, dividing and passing on each side of the anal

fin ; fins in the female plain ; in the male, basal half of dorsal and anal jet

black, outer half pale with a black edge; pectorals, and especially ven-

trals, also dark-edged; caudal fin faintly mottled; vertical fins with

more or less red in life. Length \\ inches. Rivers of the Everglade

region ; locally abundant. Known from the Alligator, Arlington, Peace,
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and Withlacoochee rivers. A very small but prettily colored fish.

(Named for Dr. George Brown Goode, its discoverer.)

Lucania goodei, Jordan, Proc. U. S. Nat. Hus., 1879, 240, Arlington River, Florida, a tribu-

tary of the St. John's. (Type, No. 23505. Coll. Dr. Goode.) Jordan & Gilbert, Syn-

opsis, 343, 1883; Woolman, Bull. U. S. Fish Comm., x, 1890, 294, pi. 52, fig. 2.

977. LICAMA VEXl'STA, Girard.

Head 3£ ; depth 3£ ; eye 3. D. 11 or 12 ; A. 9 or 10 ; scales 26-8. Body fusi-

form, rather strongly compressed, the dorsal and ventral outlines about

equally arched : head narrow, compressed, flattened above the eyes, the

upper profile of snout both longitudinally and transversely convex ; snout

compressed, conspicuously shortened, and vertically rounded, its height

greater than its width ; caudal peduncle long and rather slender, its

greatest height lj in head, its length slightly less than head ; mouth very

small, protractile forward, the lower jaw very much projecting in open

mouth; mandible heavy, short, and strongly convex, less than diameter

of orbit; teeth small, but firm and strong, conical, in a single series in

each jaw, or forming an irregular double series anteriorly; no A'illiform

teeth behind this outer series ; eye large, slightly shorter than inter-

orbital width, and greater than length of snout. Intestinal canal

rather less than length of body. Origin of dorsal fin nearly midway
between tip of snout and base of caudal, the longest ray (in $ ) equaling

the length of its base ; origin of anal fin under middle of dorsal ; ovi-

duct not attached to first anal ray, but produced backward, forming a

low sheath on both sides at base of first 6 rays ; length of anal base

\ head; longest ray ( $ ) \ head; caudal If in head; pectorals loug,

reaching beyond base of ventrals, If in head; ventrals reaching slightly

beyond vent, 1^ in head. Color ( $ ) light olive, pale on belly ; sides with

some silvery luster and with indistinct trace of an obsolete dusky lateral

stripe; scales conspicuously dark-edged; opercles and cheeks bright

silvery; dorsal and caudal light yellow, and, as well as the anal, nar-

rowly magined with black ; dorsal with an elongate, vertical black

blotch at anterior margin, a yellow spot behind it; a vertical dusky

streak behind each dorsal ray, composed of fine black points; anal

orange or translucent, white at base ; ventrals similar to anal
;
pectorals

pale yellowish ; a dark vertical streak through iris. 9 similar, fins all

plain. Length about 2 inches. Lagoons and inlets of the coast of the

Gulf of Mexico, exceedingly abundant about Pensacola, and westward

to the mouth of the Rio Grande; a pretty little fish, here described from

Pensacola specimens, (venustus, pretty.)

Umiavmmda, Qibabd, U.S. Mex. Bound. Bunr., tenth., 71. pi. 39, figs 20 28, 1859, indianola,

Texas. (Coll. (Murk.)

Lucania afflnia, <;ik\ui>, Proc. Ac. Nat. Bel. Phila., 1859, lis, Matamoras.

fnimnfii vnimMn, Ozkabd, Proc. Ac Nat. Set. Phila., 1859, 118; GOhther, Cat., vi, 810, 1868;

J.nii.AN;a iHiiiK.itT, Synopsis, 848, 898, 1888; JoftDAir, Pfoc. 1 - Hal tin

•its. LUCANl v PAB1 v Balrd

Km\u \ 1 1 ii Fish.)

Head :H; <i< i>t li Si; eye 3. D. 10 to 12; A. 10 or ii; scales 2»U-K

Bod] much deeper than in Lucania pentMto, the form resembling that of
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Adinia. Females larger than males; both sexes plump. Color in life:

Males olive, with bluish reflections : edges of the scales darker ; dorsal

dusky orange, with a large black spot at the base in front, ocellated

with orange: caudal orange yellow, tipped with black; ventrals and
anal orange red, tipped with dusky: pectorals translucent. Females

with the fins pale olive, without black spot or edgings. Length 1£ to 2

inches. Atlantic Coast from Connecticut to Key "West : very common
at Key West, in shallow waters and tide pools close to the shore, especially

where fresh waters soak in the sea ; here described from Key "West speci-

mens ; equally abundant about the mouth of the Potomac in brackish

ponds and tide ditches. (H. M. Smith.) (parvus, small.)

Cyprinodon parvus, Baird & Girard, Ninth Smiths. Report, 1854 (1855), 345, Greenport,

Long Island: (Coll. Baird); Gvxther, Cat., vi, 30T, 1866.

Lucania parva, Jordan & Gilbert, Synopsis, 893, 18S3; Jordan, Proc. U. S. Nat. Mrs., 1884,

109; Hugh M. Smith, Bull. U. S. Fish Coram., x, 1890, 68.

304. GIRARDINICHTHYS, Bleeker.

(urnrtlinichthys, Bleeker, Cypriu., 481, 1S60, (innominatus).

Limnurgus, GCnther, Cat., vi, 309, 18CG, (variegatus).

Body stout. Mouth small, its cleft nearly vertical ; the upper jaw very

protractile. Teeth small, pointed, in a single series in each jaw. Scales

rather small. Dorsal and anal fins long, each with 20 or more rays, nearly

opposite each other ; anal fin not modified in the male. Intestinal canal

short, about as long as body. Gill membranes partly united, free from

isthmus. Very small fishes, differing from Lucania in the long dorsal and

anal. Mexico. (Girardinu.s : txQvc, fish; named for Dr. Charles Girard,

1822-1895, who studied the fishes of the Mexican Boundary Survey.)

979. GIRARDIMCHTHTS INNOMINATUS. Bleeker.

Head 4; depth 3i; eye 5 in head, 2 in interorbital width. D. 20;

A. 22 ; scales 11. Head thick, the snout obtuse, the mandible being

directed vertically upward ; neck arched, so that the upper profile of the

head is concave. Origin of dorsal midway between occiput and base

of caudal. Olivaceous, with irregular dark-brown cross bands, which

are sometimes confluent. Sexes similar. Length 21 inches. Vicinity

of City of Mexico ; not rare. Our specimens collected by Mr. Amos W.
Butler, (innominatus, unnamed, Girard having omitted to attach a specific

name when describing the species.)

Lucania, */>., Girard, Proc. Ac. Nat. Sci. Phila., 1859, 118, City of Mexico.
GtrardkachUtys mnommalus, Bleeker, Cypriu., 4S4, I860, after Girard; Jordan k Gilbert,

Synopsis, 343, 1883.

Limnurgus variegatus, Gi'xther. Cat., vi, 3<>9, I860; after Girard; the name given by Bleeker
being regarded as barbarous.

305. EMPETRICHTHYS, Gilbert.

Einpetrichthys, Gilbert, Death Valley ExpeJ., Fishes, 233, 1893, (merriami).

Body rather elongate, the form approaching that of Fundulus. Intes-

tine short, lh times length of body. Teeth conic, fixed, in each jaw
arranged in a band consisting of two or three rows, the outer series
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somewhat enlarged. Ventrals absent. Branchiostegals five. Both upper
and lower pharyngeals greatly enlarged and bearing molar teeth, tuber-

cular in shape ;
lower pharyngeals firmly attached to the ceratobranchials

of the fourth arch, -while the massive epibranchials of the same arch

serve to connect them firmly at the sides with the pharyngobranchials

above ; fourth branchial arch bearing normal gills, its median portion

produced anteriorly, forming a triangular extension of the lower pharyn-
geals in the middle line ; on the oral surface this is indistinguishable

from the pharyngeals proper, and like them bears molar teeth. Scales

normal, large, regularly imbricated, nowhere tubercular or ridged. This

genus seems to be allied to Orestias, a genus likewise devoid of ventral

fins, inhabiting the mountain lakes of the Andes. It differs from Orestias,

as from all other Cyprinodonts, in the singular development of the pharyn-

geals. (£v, within; irerpoc, rock; Ixtit'C, fish, in allusion to the stony

pharyngeals.)

980. EMPETRICHTHYS MERRIAMI, Gilbert.

Head 3?
; depth 3^; eye 5. D. 11 or 12 (13 in one specimen); A. 14

(from 13 to 15). Scales 30 or 31, counted to base of caudal rays, 33

or 34 in all. Head compressed, its upper surface slightly convex. Mouth
very oblique, with a distinct lateral cleft, the maxillary free at tip only,

reaching slightly behind front of eye. Length of gape (measured from

tip of snout to end of maxillary) 3i in head; interorbital width 2\
;

length of snout (from front of orbit to middle of upper jaw) 3f. Eye
small, its greatest oblique diameter 5 to &£ in head. Distance from front

of dorsal to middle of base of tail -£- its distance from tip of snout.

Dorsal beginning slightly in advance of anal, and ending above its

posterior third, its greatest height equal to length of snout and eye;

caudal truncate when spread
;
pectorals broadly rounded, reaching half

way to vent. Color dark brown above, sides and below lighter, often

irregularly blotched with brown and white ; the belly often appears

checkered, having centers of scales brown and margins white, or the

reverse; fins all dusky, the basal portions of dorsal and caudal with

elongated brown spots on the iuterradial membranes. In form and gen-

eral appearance this singular fish much resembles the mud minnow
( Umbra limi), though somewhat deeper and more compressed. Springs of

the desert about Death Valley in eastern California, a depressed desert

tract, intensely hot and almost rainless. (Named for Dr. C. Ilai t M< r

riain, the well-known nianimalogist," in charge of the Death Valley

explorations.)

Wmpetrichfliys merriami, Gilbebt, Deatb Valley Exped., Fishes, in North American Fauna, N

234, pi. .

r
>, Hay 31, "hs!).''), Ash Meadows, Amargosa Desert, on the boundary between

California and Nevada. (Type, No. 46,101. Coll. Merriam <S Bail

306. CHARACODON, Giinther.

Oharacodon, GOnthi a, Oat., m, 308, 1866, [lateralis).

Body rather deep and compressed, (iill openings restricted, as In

Cyprinodon. Mouth small, the teeth small, fixed, bicuspid, «>r Y shaped,

* This character not ferlfled In Oharacodon lattraUt ot (X furoidnu.

i
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in a single series, with a band of villiform teeth behind them. Scales

moderate. Insertion of dorsal nearly opposite that of anal. Intestinal

canal short ; bones of jaws well united. Small fishes of the fresh waters

of Mexico and Central America, (#apa£, a sharp stake ; b6ovc, tooth.)

a. Scales rather large, 32 to 35 in longitudinal series.

b. Dorsal fin small, of 10 or 11 rays; anal rays 13 to 16; scales 35-12; a dark lateral band,

sometimes broken into spots. lateralis, 981.

M>. Dorsal fin large, of 13 to 10 rays; depth 3 to 3% in length.

c. Dorsal rays 1C; anal 1(5; scales 32-11; body with two lateral stripes, the second

beginning with front of anal. BILINEATUS, 982.

cr. Dorsal rays 13 or 14; anal 15 or l(i; scales 35-15; males with a faint dark lateral

stripe made of dark blotches; female without stripe, irregularly blotched or

spotted. variatus, 983.

aa. Scales rather small, about 50 in a longitudinal series; dorsal rays 16; anal 13; depth 33 in

length; sides mottled or barred, the fins with dark bars. furcidens, 984.

981. CHARACODON LATERALIS, Giintber.

Head 3J ; depth 3 ; eye 4. D. 10 or 11 ; A. 13 in female, 15 or 16 in

male; scales 35-12. Body rather elevated, with the neck somewhat

arched. Head thick and broad, with the snout obtuse, as long as the eye.

Mandible ascending obliquely, longer than eye. About 20 smallish teeth

in each jaw, their apex indistinctly notched. Interorbital space flat,

its width being 2\ in head. Origin of dorsal fin a little nearer end

of caudal than to occiput, a little behind that of the anal ; both fins

small aud rounded; in the male the six anterior rays are of nearly equal

length, but considerably shorter than the following, forming a very dis-

tinct portion of the fin ; all these rays are very closely set ; caudal fin

small, truncate, or slightly convex; distance between dorsal and caudal

somewhat more than least depth of tail, and equal to distance betAveen

eye and gill opening; pectoral obtuse, not quite reaching ventral;

ventral small, not quite extending to the vent. Brownish olive

(in spirits), with a darker band running from the eye to the root of

the caudal ; this band sometimes broken up into a more or less regular

series of brownish-black spots. In general habits very similar to a

Cyprinodon. Central America. (Giintber); not seen by us. (lateralis,

pertaining to the side.)

Characodon lateral!*, GCnther, Cat., vi, 308, I860, Central America; (Coll. Dr. Seemann);

Gunther, Fishes Central Amer., 480, pi. 82, fig. 2, 1886.

982. CHARACODON BILINEATUS, Bean.

Head 3| ; depth 3 ; eye 4. D. 16 ; A. 16 ; scales 32-11. Head broad and

depressed, the interorbital space being nearly flat, the nape moderately

arched. Snout short, rather shorter than eye; the lower jaw somewhat
prominent ; upper jaw moderately protractile. About 20 bicuspid teeth

in the outer series of each jaw ; villiform teeth behind the incisors evi-

dent ; mandible nearly vertical when the mouth is closed, nearly reach-

ing eye. Eye scarcely more than i interorbital width. Scales on top of

head somewhat enlarged. Opercle connected by membrane to the shoul-

der girdle, beginning at a point slightly above upper edge of pectoral.

Insertion of the dorsal midway between the posterior margin of the eye
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and end of the scales ; longest dorsal ray 11 in head ; hase of dorsal 5 times

in body; anal inserted under third ray of dorsal; pectoral 5 in length

of body; length of head contained 3f times in the total without caudal,

and much less than the depth at dorsal origin ; ventral reaching about to

vent, its length nearly i head. Upper parts brown ; lighter below, prob-

ably orange in life ; the operculum silvery ; a purple stripe along the

middle of the body, its greatest width about equal to the length of the

eye; abdomen silvery, this color extending up to the purple stripe ; a pur-

plish stripe on the edge of the caudal peduncle, from the end of the anal

to the caudal. Length 2 inches. Rio Lerma, Guanajuato
; one specimen

known. (Bean.) (bilineatus, two-lined.)

Characodon bilineatus, Bean, Proc. U. S. Xat. Mus., 1887, 871, pi. 20, fig. 2, Rio Lerma,
Guanajuato, Mexico. (Type, No. 37832. Coll. Duges.)

983. CHARACODON YARIATUS, Bean.

Head 3£; depth 3£; eye 3£. D. 13 or 14 ; A. 15 or 16; scales 35-15.

Head broad and depressed; the nape moderately arched. Snout short,

the lower jaw strongly projecting. Thirteen or fourteen bicuspid teeth

in outer series of upper jaw and 16 to 18 in lower jaw ; band of villiform

teeth behind the incisors fully developed in both jaws; mandible not

extending back to front of orbit, its length about equal to that of orbit.

Jaws moderately protractile. Mandible almost vertical when mouth is

closed. Snout shorter than eye, which is about f interorbital space.

Scales on top of head little enlarged. Opercle united by membrane to

the shoulder girdle to slightly above the upper edge of the pectoral.

Insertion of the dorsal about midway between the end of the scales and
the hinder margin of the orbit ; longest dorsal ray in male 1^ in head ;

anal inserted under seventh or eighth ray of dorsal, its longest ray about

I head; pectoral 5|- to 6 in length; ventral midway between tip of

snout and end of scales. Head i total length including caudal, and
equaling depth of body at the dorsal origin. Male chestnut brown, with

an indistinct dark lateral stripe made up of a series of interrupted dark

blotches ; opercle silvery ; abdomen yellowish. Female olive brown above,

lighter below ; the opercle silvery, overlaid below with orange; the abdo-

men with a yellowish tinge; lips dusky ; iris pale; scales of upper half of

body dusky at base; lower half of body with numerous dark spots, the

largest about as long as the pupil. Length 2 to 3 inches. Tributaries of

Rio Lerma, about Guanajuato and City of Mexico; locally common. (var~

iatue, variegated.)

Characodon variatus, I'.f.an, Proc. U. S. Nat. Bfua., 1887, 370, pi. 20, ftg. 1, female, Guanajuato,

Mexico. (Type, No. 37808. Coll. Duges.)

Okaracodon ferrugmetu, Bkan, Proc. V. S. Nat. Mus., 1887, 372, pi. 20, figs. 3 and I, Guana-
juato, Mexico. (Type, No. 37810. Coll. Duges.)

Okaracodon variatutj Bkan, Proc. 0.8 Nat Iffus., 1892,285; according t" Dr. Bean, fmitttfmemi

i- the male of rario&a.

'.is i. CHABACODON FCBCIDENS, Jordan A Gilbert.

Head l: depth 9 : eye rather large, Si In head. I). 15 t<» 17; A. L3;

scales about 50—15. Body comparatively elongate, noi great 1\ compressed,

tlm head ratlin low and lnoad, depressed, tlio profile rising evenly from
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tip of snout to the nape, the region thence to the dorsal gibbous, espe-

cially in the larger examples, the caudal peduncle comparatively long and
slender, about as long as head. Anterior teeth large, firmly fixed, all

bicuspid or Y-shaped, in a single series ; a baud of minute villiform teeth

behind them, at least in upper jaw. Mandible not extending back to

front of eye. Interorbital area wide, very nearly half head. Scales

rather small, those on top of head not much longer than others; humeral
scale not enlarged. Opercle connected by membrane to shoulder

girdle from upper base of pectoral upward, as in Cyprinoilon. Insertion

of dorsal very far back, midway between base of caudal and base of pec-

toral; first ray of dorsal very slender and articulate, not at all spine-

like; dorsal fin low, not so high as long, its base If in head; anal

inserted below seventh ray of dorsal
;
pectorals If in head ; ventrals 2

in head ; caudal obliquely truncate, very slightly emarginate, the upper

lobe about } longer than the lower, 1£ in head ; upper lobe usually more
or less sharply angular ; lower lobe rounded. Males with the sides pro-

fusely mottled with darker, sometimes nearly plain; vertical fins each

with several brownish bars and blotches and each with a dusky sub-

terminal bar ; a narrow dark line along middle of each row of scales on

the back. Females with several short, dark bars on the posterior half of

the body, the fins colored- as in the male; some small, dark specks on
caudal peduncle. About Cape San Lucas; locally abundant ; and about

Colima. (furca, fork; dens, tooth.)

Characodon furcidms, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 354, near Cape San
Lucas.* (Type, Nos. 9571 and 30971. Coll. Xantus.)

307. CYPRINODON, Lacepede.

(Pursy Minnows.)

Cyprinodon, Lacepede, Hist. Nat. Poiss., v, 48G, 1803, (variegatns).

Prinodo)i,f Rafinesque, Analyse de la Nature, 1815, 88, (variegatns).

Trifarciua, Poey, Memoriae, 11, 306, 1861, (riverendi).

Body very short and stout, the back elevated. Mouth small, the bones

of the jaws well formed. Snout short. Teeth moderate, incisor-like, tri-

cuspid, in a single series. Scales very large. Dorsal fin moderate,

inserted in advance of front of anal, its first ray not enlarged ; anal

smaller ; ventral fins small, occasionally wanting in specimens from desert

pools. Intestinal canal little longer than body. Gill membranes con-

siderably united, free from the isthmus. Gill openings restricted, the

opercle above adnate to the shoulder girdle. Chubby little fishes, inhabit-

ing the brackish waters of Middle America, t sometimes living in warm
salt springs, their colors generally brilliant. Oviparous, the sexes simi-

lar except in color, (KVTrptvoc;, carp ; b(hi<r, tooth.)

* Probably from the lagoons at La Paz.

t This name was offered as a substitute for Cyprinodon, the latter being regarded as too long.

X The European and African species commonly referred to this genus seem to represent a dis-

tinct generic type, Lebiot, Cuvier, (==Micr(mirigU==Aph<mius), distinguished by the freedom of
the opercle, and by the more elongate form, resembling Fundulus. Of theso species, Lebiascalr
aritanus from the Mediterranean is the best known, and is the only one on which these characters
have been verified.
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a. Scales large, 24 to 26 in lengthwise series; sides without dark lateral band.

b. Sides with dark bars in the female, nearly plain in the males; females with black ocel-

lus on last rays of caudal; male with tip of caudal black.

c. Body deep, the depth nearly or quite half length of body in males, the females more
elongate.

d. Humeral scale* considerably enlarged.

e. Dorsal rays usually 11; anal rays 10.

/. Head moderate, about 3% in body; male with the back largely blue in

life, the lower parts coppery; caudal in male with a dusky bar at

tip, the base dusky or pale; unspotted; tips of dorsal dusky.

VARIBGATU8, 985.

JT. Head larger, about %~% in body; male with the caudal speckled at base;

this followed by a pale bar and a black one; dorsal pale.

eximius, 986.

«e. Dorsal rays 9; anal rays 8; head very large, about 3 in length; coloration

dark. bovinvs, 987.

dd. Humeral scale little enlarged; dorsal rays 9 to 11; head 3 to 3% in length;

depth nearly 2; scales 24 or 25.

g. Anal rays 10 or 11; males dusky, the fins all margined with black; females

barred with black and usually with black dorsal ocellus; ventral fins

often absent. macilaiuus, 988.

gij. Anal rays 13; sides with two lengthwise series of coarse black spots; no
ventral fins in specimens known. baileti, 989.

cc. Body comparatively slender, the depth 2% to 3 in length; dorsal rays 11; anal 10;

head rather large, 3% in length; dorsal spotted or clouded at base.

ELEUANS, 990.

tec. Body more elongate, the depth nearly 4 in length; dorsal 9; anal 10; scales 20-9.

mart.k, 991.

bb. Sides in males with faint coppery bars and yellow spots; fins tipped with orange;

females with oblong blotches of bright orange; no dorsal ocellus, humeral 6cale

not enlarged; depth 2| in length; head 3. D. 11; A. 9; scales 24. carpio, 992.

aa. Scales smaller, 30 in a lengthwise series.

h. Sides without longitudinal stripe, but with six brown cross bands (in male) ; caudal with

a black bar at tip and a fainter one at base. D. 12; A. 10. felicianis, 993.

hh. Sides with a dark horizontal lateral band, bordered on each side by a light band; cau-

dal with a narrow dark band at base and a very broad one at tip. D. 12; A. 11.

LATIFASCIATCS, 994.

985. CYPRIXODON VAUIEGATUS, Lacepede.

(Sheepshead Minnow ; Pursy Minnow.)

Head rather small, 3± to 3? ; depth 2 to 2£ ; eye 3| ; interorbital width
3 in head. D. 11; A. 10; B. 6; scales 26-13. Body very short and robust.

in adults high and much compressed, the females abruptly constricted at

base of caudal peduncle ; caudal peduncle rather short and high, rapidly

narrowed backward to tail, its greatest height nearly equal to length of

head, its least height $headj head short, little depressed, narrowed upward
and forward, with sharp snout and small mouth ; width of mouth rather

less than length of snout ; teeth large, in a Mingle series, consisting of

iredge-shaped incisors, much widened toward tips, the outtingedge tri-

cuspid : no vrlliform teeth ; eye moderate, its diameter lougei than man-
dible, slight lv lees than interorbital width, about equal to length of snout.
Opercle joined by membrane to shoulder girdle from a point slightly above
base of pectoral. Intestinal canal long, but not much convoluted, 2{ times

* Character Dot venn.-d in C. bovhuu or in ' . i
/<
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length of body. Dorsal moderate, in females as high as the length of its

base, in males much higher; origin of dorsal midway between base of cau-

dal and end of snont ; base of fin ]£- to 1| in length of head ; longest ray

(in male 2 inches long) reaching halfway from base of fin to base of caudal,

the anterior rays equaling length of head and extending beyond tips of

posterior rays when the fin is depressed; in females the longest ray about

11 in head ; origin of anal under eighth or ninth ray of dorsal, the fin very

small, and much higher than long : length of base about equaling snout;

longest ray half length of head (less in females). No external oviduct.

Caudal truncate or slightly emarginate, 1£ in head ; ventrals, in adult

males, reaching front of anal, 2£ in head ; in females reaching vent
;
pec-

torals long, reaching middle of ventrals, 1£ in head. Scales large, tuber-

culate in males, arranged in regular series ; humeral scale much enlarged,

its height nearly half length of head ; 26 or 27 oblique series of scales from

opercle to base of tail ; 13 scales in an oblique series from vent to middle

of back. Color : Male olivaceous ; from dorsal forward above pectoral to

head deep, lustrous steel blue, the color very intense and conspicuous in

life ; rest of upper parts with rather greenish luster, becoming dull slaty

blue, and on cheeks, opercles, sides anteriorly, and belly deep salmon

color ; lower lip and preopercle violet ; dorsal blackish, the anterior mar-

gin of fin orange; caudal dusky olive, with a jet-black bar at tip, and a

narrow black cross-streak at base; anal dusky at base, bordered entirely

around with bright orange; ventrals dusky, bordered with orange;

pectorals dusky orange, darker below. Smaller specimens show some

orange shading on the sides, and sometimes also traces of the cross-bands

of the female. Female very light olive ; lower half of sides with about

14 alternately wide and narrow vertical, dark bars, those anteriorly nar-

rower and closer together ; usually 7 or 8 dark crossbars on the back,

alternating with the wide bars below ; these bars are of various degrees

of distinctness, sometimes almost obsolete: a dusky area below eye; young
with broad greenish cross shades wider than the interspaces; belly pale

or yellowish; lower jaw largely blue; cheeks brassy: dorsal dusky,

with an intense black, faintly ocellated spot near tip of last rays; cau-

dal faintly reddish, with a black bar toward base ; other fins pale orange,

with some dark points. Length: Male 3 inches ; female 2 inches. Cape

Cod to the Rio Grande, in brackish waters, entering streams, very abun-

dant southward, the males more highly colored southward, but the

southern form (called gibbosus) not otherwise different. (varityatus,

variegated.)

Cyprinodon variegattu, Lacepede, Hist. Nat. Poiss., v, 486, 1803, South Carolina; Gi'ntheh,

Cat., vi, 305, 1866; Jordan & Gilbert, Synopsis, 329, 1883.

Esoxomnus, Mitciiill, Trans. Lit. and Philos. Soc, i, 1815, 441, New York.

Lebias eUipsoidea, Le Svevr, Journ. Ac. Nat. Sci. Phila., n. 1821, 6, Florida.

Lebvu rhomboidalw, Valenciennes, Humboldt's Observ. Zool., II, 100, 1817, Lake Pontchar-

train, Louisiana.

>don gibboatu, Baibd & Girard. Proc. Ac. Nat. Sci. Philn., 1853, 390, Indianola, Texas;

(Coll. Clark): Girard, U. S. Mex. Bound. Surv., Icbth., G7, 1859; Jordan & Gilbert,

Synopsis, 329, 1883.

Lebias ovinus, De Kay, N. Y. Fauna: Fishes, 215, 1842.
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Represented in the Florida Keys and Cuba by

985a. CYPRIXODON YARIEGATUS RIYEREXDI (Poey).

Head 3^; depth 2. D. 10; A. 9 ; scales 24-12. This form is very close

to the form described as C. gibbosus, but with larger scales and the anal
edged with black. Male in life with the antedorsal region lustrous steel

blue, the rest of the body olivaceous, obscurely clouded, but without dark
crossbars

; a black bar at base of dorsal ; a dark shade below eye ; anal and
caudal edged with black; ventrals and anal red; dorsal dusky, edged
with orange

;
pectoral plain, tipped with orange and blackish. Female

more silvery, the back olivaceous and speckled; the sides with about 13

blackish bars, which do not reach the back ; these alternately broad and
narrow

;
no yellowish shades

; a dusky bar through eye ; lower fins whit-
ish ; upper pale ; dorsal fin with a black ocellus ; dark band across base
of caudal. Length 2£ inches. Cuba and Florida Keys. Rather common
at Key West in shallow waters near the shore. (Named for M. L. River-

end, a naturalist in Havana.)
Trifarcius* riverendi, Poey, Memorias, n, 30G, 1861, Havana.
Cyprinodon riverendi, Jordan, Proc. U. S. Nat. Mus., 1884, 109.

986. CYPRINODON EXIMIUS, Girard.

Head 3J-; depth nearly 2 ; eye 4 to 4£ in head. D. 11 or 12; A. 9 to 11.

Head large ; anterior profile more arched than in C. variegatus- back very
convex. Insertion of dorsal over that of ventrals, slightly nearer base

of caudal than tip of snout. Mouth small, the lower jaw prominent.

Male dark, nearly plain, the base of caudal with many longitudinal black

spots, which do not form a crossbar; the fin with a broad black tip,

before which is a rather broader pale bar; dorsal fin light yellow, its

base dusky ; lower fins plain or slightly dusky. Female without black

on tip of caudal, but with a black spot on dorsal behind; females and
young with black crossbars. Length 2k inches. Chihuahua River.

Close to C. variegatus, but differing in the color of the caudal and in tho

larger and more arched head. Our specimens from Rio de los Conchos,

obtained by Mr. Woolman. (eximius, choice, excellent.)

Oyprinodon eximia*, Girahd, Proc. Ac. Nat. Sci. Phila., 1S59, 158, Chihuahua River; JORDAN
& Cilbeet, Synopsis, 890, 1883.

987. CYPRINODON BOVINUS, Baird & Girard.

[lead 3; depth about 2£; eye 4 in head. D. 9 ; A. 8; scales (in figure)

24. Apparently very similar to C. eximius, about equally deep, but said

to have a larger head, the ventrals under the front of the dorsal.

Male uniform blackish above, the fins unicolor except the caudal

which is tipped with black, its ltasc unspotted; female with the sides

blotched, the fins plain, excepl for the dorsal ocellus. Leon spring. In

southwestern Texas. (Girard.) (borinus, like a bull.)

ibovimu, Baibd <S Girard, Proc. Ac. Nat. Sci. Phila., I, Leon Spring, Texas-

ill. Clark); Girard, V. s Mex. Bound. Burr., [chth . 67, pi. .T7, aga 12-18, i

• The nominal genus, Trffaraitti, bnstid on the presence of 6 branchiostegals, is Identical \\itii

Oj/prinodon; the same number being found in Oyprinodon varitgahn, oontrarj to the ital maul <>!'

\ ftem leu

I . \. A. I 1
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988. CYPRINODON MACULARIUS, Baird & Girard.

Head 3 to 3£. Adults very short and deep, the depth being nearly or quite

half the length ; in half-grown specimens 1 inch long, the depth is con-

tained 2| in length. D. 9 to 11; A. 10 or 11 *; V. 6; scales 24 or 25. Eyevery
small, about equal to snout, H to If times in interorbital width,

and '.if times in head. Front of dorsal usually midway between occiput

and base of caudal. The species varies in form and color, and apparently

in the size which it reaches in different localities. Males with the back

and sides uniform dusky, the lower parts lighter, all the fins in the most

brightly colored individuals being broadly margined with black ; females

with the lower half of sides as well as belly lighter, often silvery white,

the sides crossed by black bars, which are wide along middle of body, but

become much narrower than the interspaces on the lower half of sides
;

these bars varying in number and size and often alternating with nar-

rower, fainter, and shorter ones ; fins light, the dorsal either with or

without a black blotch on its posterior rays. Although usually uniform

in coloration, the males occasionally show lateral bars, which, however,

contrast little with the general dusky color of the sides. (Gilbert.)

Springs and streams of the desert, from southern Nevada to Sonora

;

locally abundant, (macularius, spotty.)

Cyprinodon macularius, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 389, Rio San Pedro,

Arizona; Girard, U. S. Mex. Bound. Surv., Ichth., 68, pi. 37, figs. 8-11, 1859; Jordan &
Gilbert, Synopsis, 330, 1883; Gilbert, Death Valley Exped., 232, 1893.

Cyprinodon califomiensis,\ Girard, Proc. Ac. Nat. Sci. Phila., 1859, 157, San Diego County,

California, probably from salt springs in the desert; Jordan & Gilbert, Synopsis,

330, 1883.

Cyprinodon nevadensis, Eigenmann, Proc. Cal. Ac. Nat. Sci., 1889, 270, Saratoga Springs, Death
Valley, Inyo County, California.

* The normal number of ventral rays in this species seems to bo 6. No specimen examined
has shown more than this number, and in several but 5 are preseut. In one specimen from Ash
Meadows, Nevada, the ventral fin of one side only is present, and contains but 3 or 4 rays. Four
young specimens from the same locality and 2 from Medbury Springs, Amargosa Desert, Cali-

fornia, have the ventrals wholly aborted, and show on dissection no trace of the basals. These
occur in the same lots with other specimens having normal ventrals, and are otherwise indis-

tinguishable from them. No full-grown adults were found without ventrals, the largest being
a half-grown specimen about 1 inch long with the characteristic coloration of the males already
developed. Ten young specimens from the " Devil's Hole," Ash Meadows, are all without ven-
trals, and further collections from this locality would be of interest. In tho intestines were
found fragments of insects, and in one series of specimens from Saratoga Springs at the south
end of Death Valley, California, very numerous shells of a small Gasteropod mollusk. Speci-
mens are in the collection from the following localities: Medbury Spring (6 miles north of the
Borax Works), Amargosa Desert, California; Ash Meadows, Amargosa Desert, Nevada; Saratoga
Springs, Death Valley, California; Amargosa Creek, California.

—

Gilbert.

f Cyprinodon califnrnicnsis is thus described: " It may be easily distinguished from its congeners
in North America by its uniform system of coloration, which exhibits neither bands nor spots.

The general aspect of its body is rather short and deep, except in the young, which assume a
subfusiform appearance. Tho largest specimens which we have examined measure about an
inch and a half in total length. The head constitutes the fourth of the length, the snout being
abruptly rounded off. The mouth is, proportionately speaking, of medium 6ize, whilst the eye
is rather small, subcircular; its diameter entering three times and a half in the length of the
side of the head. The dorsal fin is higher than long, and superiorly convex; its interior margin
being nearer the apex of the snout than the posterior margin of the caudal. The anal fin is

nearly as large as the dorsal, deeper than long, iuferiorly convex, particularly upon its posterior
half. The caudal is posteriorly truncated, nearly linear. The ventrals are small, project beyond
the sent and reach almost the origin of the anal. The pectorals are well developed, rounded off,

extending as far as a vertical line drawn at the insertion of the ventrals. The rays are: D. 10 + 1;

A. 11; C. 3, 1, 8, 8, 1, 8; V. 7; P. 12. The scales are much deeper than long, anteriorly truncated
and posteriorly rounded off or convex. The color is olivaceous brown, with a dark-grayish tint
along the back, and a goldon tint beneath."

—

Girard. San Diego County, California.
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989. CYPRINODON BAILEYI (Gilbert).

To this species are referred 11 immature specimens from Pahranagat
Valley, Nevada, none of them showing trace of ventral fins. They are

olivaceous above, bright silvery on the lower half of sides and below,

and have 2 lengthwise series of coarse black spots, 1 along middle line of

body, the other on a level with the lower edge of caudal peduncle. The
anal fin is larger than in typical macularius, the 11 specimens having each
13 rays instead of 10 or 11, as constantly in the latter. Pahranagat Val-

ley, Nevada. (Gilbert.) Perhaps a variety of C. macularius. (Named for

Vernon Bailey, its discoverer.)

Cyprinodon macularius baileyi, Gilbert, Death Valley Exped., Fishes, 2'Xi, 1803, Pahranagat
Valley, Nevada. (Type, No. 46110. Coll. Merriam & Bailey.)

990. CYPRINODON ELEGAXS, Baird & Girard.

Head3£; depth 21 to 3. D. 11 ; A. 10; scales 26-12. Body more elongate

than in auy of the preceding ; the upper outline of the head less depressed,

so that the profile is continuous ; fins low, the dorsal quite small ; its rays

scarcely extending to the beginning of the caudal peduncle. Head large.

Bluish black, sides somewhat variegated with darker, the males somewhat
spotted ; dorsal fin speckled at base ; edge of caudal fin black in the male

;

a black patch on last rays of dorsal in the female. Length 2i inches.

Tributaries of the Eio Grande ; specimens apparently belonging to this

species from Rio de los Conchos, at Chihuahua. This species may prove

inseparable from C. bovinus. (elegajis, elegant.)

Cyprinodon elegans, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 389, Camanche Spring,

Texas; (Coll. Clark); Girard, U. S. Mex. Bound. Surv., Ichth., 66, pi. 37, figs. 1-7, 1S59;

Jordan &, Gilbert, Synopsis, 319, 1883.

991. CYPRINODON MART*, Steindachner.

Head 3i ; depth nearly 4 ; eye 3 in head ; snout 3|. D. 9 ; A. 10 ; V. 7
;

P. 16; scales 26-9. Body rather elongate ; snout blunt; teeth tricuspid,

in 1 row; top of head broad; dorsal and anal very high in male, the

height of dorsal 2\ times its base, the last rays reaching beyond base of

caudal; insertion of anal under middle of base of dorsal; insertion of

dorsal nearer that of caudal than tip of snout by half length of head ;

ventral as long as head, equal to pectoral; caudal weakly concave; scales

largest about shoulder and nape. Back grayish j sides silver white; male
with anterior margin of dorsal dusky: last S or I rays of dorsal and anal

banded, for their whole length, with light and dark in alternation, the

others more faintly marked and only toward their base: 2 or .'{dark hands

on caudal, the last broadest. One specimen known, from Santa Mait.i.

on the Caribbean coast of Colombia, near the mouth of Kio Magdalen*.

n idon martse, STEINDACHNKB, Ichth. Beitr., IV, 61, ls7.r>, Santa Marta.

•tt. CTPBUfODON CABPIO, GUnther.

Bead 3; depth 2|; eye in adult :;' in head. l>. 11; A. 9; scales 24-8.

Body comparatively elongate, rather strongly oompressedj head large:
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profile not very steep; fins rather low, the dorsal and anal not nearly

reaching caudal; humeral scale not larger than the others; scales very

thick and firm, those on lower parts of body less reduced in size than

usual. Pectorals reaching middle of ventrals, which reach vent. Male in

life light olive; sides silvery, with 6 narrow, faint bars of coppery; sides

with a number of spots of bright clear yellow, besides the blotches of

orange found in the females; lower jaw mostly golden; 3 bright-yellow

stripes obliquely across the cheeks to the jaws ; dorsal and caudal finely

speckled with olive ; tip of dorsal orange, as also the lower edge of

caudal and anal; ventrals orange red; no ocellus on dorsal. Female

pale, with numerous blotches of light bright orange, these mostly

longitudinally oblong on upper parts and irregular or vertical below

;

sides of head marked with bronze ; lower jaw whitish ; fins plain ; dorsal

and caudal slightly yellow. Young females with traces of 1 or 2 dusky

bars at base of caudal. Still younger specimens (as in the original types)

nearly plain silvery. Coasts of southern Florida. Exceedingly abun-

dant in lagoons and shallow shores about the Florida Keys and north to

Pensacola. A strongly marked species, larger than most others of the

genus, reaching a length of 3 inches ; here described from Key West
specimens, (carpio, carp.)

Cyprinodon carpio, Gunther, Cat., vi, 306, I860, America, locality unknown; Jordan & Gil-

bert, Synopsis, 330, 1883.

Oyprinodon mydrus, Goode & Bean, Proc. U. S. Nat. Mus., 1882, 433, Pensacola, Florida.

(Type, No. 30479. Coll. Stearns.) Jordan, Proc. U. S. Nat. Mus., 1884, 110.

993. CYPRINODON FELICIANUS (Poey).

Head 3£ in length with caudal; depth 2f ; eye 3£ in head. D. 12; A. 10;

scales 30. Back elevated; mouth small, circular, with trifid teeth. Pec-

toral reaching vent; ventral small; male with small prickles on the scales.

Brownish, the belly yellow, reddish in life; body with 6 brown vertical

bands ; dorsal dusky
;
pectoral and anal yellowish, edged with dusky

;

caudal yellowish, with a terminal band of black, a rather faint bar at

base. Length If inches. Cuba. (Poey) ; not seen by us. (Named for

Felix Garcia y Chavez, of Havana.)

Trifarcius felicianus, Poey, Synopsis, 412, 1867, Havana. (Coll. Poey.)

994. CYPRINODON LATIFASCIATUS, Garman.

Head 4 in total length ; depth 3. D. 12 ; A. 11 ; V. 6 ; P. 14 ; scales 30-11.

Form and dentition of C. variegatus, the black caudal band much wider

;

a light band from middle of opercle to lower half of caudal; a dark band
above this, separated by a narrower band of light from the dark olive of

the back ; silvery color of belly separated from the light band on the

flanks by a short band of brown ; fins clouded with brown ; caudal with

a narrow dark band across its base and a broad one across its extremity.

Parras, Coahuila, Mexico. (Garman); not seen by us. (latus, broad;

fasciatus, banded.)

Cyprinodon latifasciatus, Garman, Bull. Mus. Comp. Zool., VIII, No. 3, 92, 1881, Parras, Coa-
huila, Mexico; Jordan & Gilbert, Synopsis, 329, 1883.
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308. JORDANELLA, Goode & Bean.

Jordanella, Goode & Bean, Proc. U. S. Nat. Mus., n, 1879, 177, (Jloridse).

Body short, deep, compressed. Head short. Mouth small, very protrac-

tile, the lower jaw the longer; lips full. Jaws each with a single series

of rather broad, wedge-shaped, incisor teeth, the cutting edge of which
is deeply notched, usually trind. Branchiostegals 5. Gill openings nar-

rowed, the opercular membrane adnate to the opercle above. Dorsal fin

elongate, the number of rays 16 to 18, the first being a robust spine;

insertion of dorsal fin behind ventrals, in advance of front of anal, its

last ray behind the last of anal; dorsal fin not greatly elevated; anal

fin shorter and smaller, similar in both sexes; ventral fins small, with a

scale at base ; caudal fin rounded; pectorals short and small. Intestinal

canal rather long, 3 times length of body. Sexes similar. (Named for

David Starr Jordan.)

995. JORDANELLA FLORIDA, Goode & Bean.

Head 3£ ; depth 2 to 2± ; eye large, 3* to 4. D. I, 14 to 16 ; A. I, 11 to 13

;

scales 25 to 27-11 or 12. Body ovate, short, and deep, with elevated back,

deep caudal peduncle, and steep profile. Head moderate, flat and broad

between the eyes, its profile less steep than that of the back. Mouth small,

anterior, the lower jaw projecting. Scales moderate, the humeral scale not

much enlarged. Dorsal fin inserted midway between snout and base of cau-

dal, its first ray robust and spine-like, grooved behind, longer than the

diameter of the eye and about as high as the succeeding soft rays ; fins all

rather low, the ventrals reaching just past the vent. Scales with strong

concentric stria?; scales of side with occasional developed pores, some-

times forming 2 or 3 imperfect lateral lines. Color olivaceous ; sides orange

or brassy, with a broad steely-blue stripe along each series of scales ; 4 or

5 vague, diffuse, black vertical bars, most distinct in the young, nearly

obsolete in the adult ; a large, diffuse, dusky blotch on the sides below the

dorsal spine ; fins mostly dark, the dorsal barred or speckled in the males,

nearly plain in the females, sometimes a dusky blotch on its last rays

;

body and fins everywhere finely punctulate with black ; a dark bar below
eye. Length 2 -A- inches. Streams and swamps of Florida; abundant. A
singular little fish having the aspect of a Centrarchoid.* Here described

from specimens taken by Dr. J. A. Henshall in San Sebastian River.

Herbivorous, at least in part. Specimens are recorded from San Sebas-

tian, St. Johns, Alligator, Withlacoochee, Hillsboro, Pease, and Myakka
rivers; also from Lake Monroe, Lake Jessup, Lake Tohopekaliga, and

Othei waters around Kissimee in Osceola County, Florida.

Jordanella JU» < Bkan, Proc. U. S. Nat. Mus., n, 1879, 117, Lake Monroe, Florida.
(Type,No. 18062. Coll. Professor Baird); JobdanA Qilbkbt, Synopsis, 328, L883; \\ m>,
Hull. V. 8. Fi-ti Comm., \, 1890, ''n<\ with good figure; LOnnbi bo, i Ffvers. Vet, sikad. Fttrh.,

U".. 1894.

i do nut Know if it can be proper to talk aboul mimicrj in tins case, bul Jordanella
tainly in coloration very macb Indeed similar to a small Cliscnobrythu gutomu. Even tbe black
spol on ill' 1 opercle flap of tin' latter i orresponds rerj well t>> tin- black spol en the side of Jor*

oanella, and as the head of the • War-Month ' Is so much larger it is situated no1 much farther
back than In Jordanella. It Is possible thai through this likeness some Bsbestbat feed ou min-
nows can be cheated to believe thai tin \ have f war-mouth that in Iokh delicious ami maybe can
defend Itself with mouth ami spines baron their ej «• -, Instead of a bamlesi minnow."
Lbnnberg, /. <., 115, I
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309. PSEUDOXIPHOPHORUS, Bleeker.

PseudoxiphopJiorus, Bleeker, Ichthyol. Ind. Prodr. Cypr., 483, 1860, (bimaculatus).

Poecilioides, Steindachner, Sitzgsber. Akad. Wiss. Wien, 1803, 176, (bimacidatus).]

This genus has the general characters of Gambusia, differing in the

larger size of the dorsal fin, which has 13 to 16 rays instead of 6 to 10.

Anal fin short, less advanced in the male than in Gambusia. The species

reach a much larger size than those of Gambusia. The males, as in Gam-
busia, are smaller and less numerous than the females. Mountain streams

of Mexico. (rfjevM/g, false : Xiphophorus.)

996. PSEUDOXIPHOPHORUS BIMACULATUS (Heckel;.

Head 4; depth 3£ ; eye longer than snout, 3£ in head. D. 12 or 13;

A. 10 ; scales 30-8. Head broad and flat, its width between the eyes 2

in length. Lower jaw projecting. Anal process ending in a small hook.

Length of dorsal equal to head, its front in advance of front of anal.

Color light brown, each scale above and back of abdomen with a dark-

brown crescent ; all the scales, fins, and mouth parts profusely spotted

with brown ; a black spot behind upper end of gill opening and a round
blackish spot on upper half of root of caudal ; a black bar composed of

black spots at base of dorsal and anal ; a second series of dark spots

on dorsal not quite corresponding to the first series. Length 3 inches.

Central Mexico, generally abundant ; here described from numerous speci-

mens from Rio Blanco, at Orizaba, where it is abundant in the swift waters

of mountain streams. This is the only species thus far known in Rio

Blanco above the cataracts. (Woolman.) (bimaculatus, two-spotted.)

Xiphophorus bimaculatus, Heckel, Sitzgsber. Akad. Wiss. Wien, 1848, 196, Mexico.
Pseudoxiphophorus reticulalus* Troschel, Miiller's Reise Mexico, III, App. 638, 1805, no locality;

Gi'NTHER, Cat., vi, 333, 1860; Jordan & Gilbert, Synopsis, 344, 1883.

Pseudoxiphophorus bimaculatus, Guntheb, Cat., vi, 332, 1866; Jordan & Gilbert, Synopsis, 344,

1883; Woolman, Bull. U. S. Fish Coram., xiv, 1894, 65.

Poecilioides bimaculatus, Steindachner, Sitzgsber. Akad. Wiss. Wien, 1863, 176.

310. GAMBUSIA, Poey.

(GUAJACONES.)

Gambusia, Poey, Memorias, 1, 382, 1855, (punctata).

Body moderately elongate, becoming deep in the adult female. Mouth
moderate, larger than in Pcedlia, the lower jaw projecting, the bones well

joined ; both jaws with a band of pointed teeth which are not movable;

snout not produced. Eyes normal, not divided. Scales large. Gill open-

ings not restricted. Dorsal and anal fins both rather short and small,

* Pseudoxiphophorus reliculalus, Troschel. Our specimens of this nominal species show the
following characters:
Snout broad, spatulate, the lower jaw projecting. Eye eqnal to snout, 3% in head, 2 in i nt.T-

orbital space. Anal process in male V/, head with a slight curve at its tip. Caudal peduncle
short. Anal fin inserted in front of dorsal. Dorsal long, its length 3 in body. Coloration as
in P. bimaculatus, but darker and more profusely dotted with brown. A large black spot on
upper half of root of caudal, and traces of another behind gill opening. Occiput and snout
dark brown. Scales on back and sides with a dark-brown crescent. These do not appear on
scales of lower parts as in bimaculatus; dorsal fin with dark-brown cross streaks made of dark spots.

Fins, Bcales, cheeks, and opercles profusely dotted with brown. Head 3%; depth 4. D. 15; A. 8;

scales 31-8. Length 'ly.^ inches. Hitherto known from one specimen. Hero described from two
males and one female from Itio Blanco at Orizaba, collected by A. J. Woolman. This form
occurs in company with /'. bimaculatus; the two can scarcely bo separated, and are probably not
really different, but, as Mr. Woolman has already suggested, simply extremes of variation.
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the anal more or less in advance of the dorsal ; anal fin of the male much
advanced and modified into a long intromittent organ, which is about as

long as head. Intestinal canal short. Branchiostegals 6. Vertebrae

about 32. Small viviparous fishes inhabiting the swamps, springs, and

ponds of Mexico, Cuba, and the Southern States, swimming near the sur-

face and feeding chiefly on insects or small Crustacea. The males are

slenderer than the females and very much smaller; compared with the

females, the males are very rare, and not often collected. ("The name
owes its etymology to the provincial Cuban word Gambusino, which sig-

nifies ' nothing,' with the idea of a joke or farce. Thus one says 'to fish

for Gambusinos' when one catches nothing." Poey.)

a. Scales ratber small, about 35 in a lengthwise series; dorsal rays 10; anal 11; bead 4% in

length; depth 3%; back and dorsal fin with a series of black dots. punctata, 997.

ort. Scales large, 26 to 32 in a lengthwise series.

b. Anal rays 11; dorsal rays 9; scales 30; head 4 in lengtb; depth 3%; body and fins with

black dots; a black band below eye. puncticulata, 998.

bb. Anal rays 7 to 10, usually 9.

c. Body without dark cross bands.

d. Body without dark lateral band or with merely a faint, narrow, dark lateral

streak; general color olivaceous, dotted.

e. Origin of dorsal fin over origin of anal (in male); scales large, 26. D. 8;

A. 8; color nearly plain. infans, 999.

ee. Origin of dorsal fin in the female about over middle of anal; body usually

dotted above, and with a faint dark line along sides, sometimes plain

olivaceous; usually a jet-black blotch below eye, this sometimes obso-

lete; dorsal and caudal usually with cross series of dots; gravid female

with a black blotch on side, the black interstructures showing through

the silvery peritoneum.

/. Body moderately stout, the depth 3% to 4 in length; deepest in adult

females; back not much elevated; head moderate, 3-/s to 4 in

length; dorsal rays 8 or 9, (rarely 6 or 7); anal rays 8 to 10; scales

30 to 32. afkinis, 1000.

ff. Body very robust, the depth 3 to 3% in length; back much elevated;

head large, 3 to 3% in length; dorsal rays 8; anal 9; scales about

30; sides of belly anteriorly with many dark points, tbese some-

times forming an indistinct band from gill opening to ventrals.

nomlis, 1001.

ee. Origin of dorsal fin in the female over last ray of anal; olivaceous, with

brown dots along series of scales; dorsal and caudal with series of

dark dots; middle of anal blackish. D. 8; A. 10; scales 29-8; head

3% in length; depth 3%. KICABAQ1 BHSI8, 1002,

(Id. Body with a dark baud from upper edge of gill opening to caudal; anal pro-

cess bent in male.

<j. Insertion of dorsal not far behind that of anal. D.8; A. 8 or 9; scales 29-7

head 4 in lengtb; depth about 3%. gracilis, 10011.

cc. Body with more or less distinct dark cross oands, sometimes replaced by a series

of dots; a black spot in both Sexes on middle of base of anal; tins dotted.

I). 8 or 9; A. 10; scales 28-7; head 3% to 3%; depth 3% to 4. i pzsoOPl, 1004.

000, Body black, marbled with yellow; depth equal to length of bead, r> in total

length \\itb caudal; insertion of dorsal behind middle of total length.
ruTi RATJ

'.M>7. GAHBUSIi PUNCTATA, lWy.

(GUA.IAC

Head !,-, ; depth 8§ ; eye 8. H. <>; 1). 10; A. lljV. 6; §oales96; vertebra
18 -{-20. Lower j;i\v projecting beyond Upper. Bye lialf width of
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interorbital space. Origin of dorsal in female midway between tip of

caudal and front margin of orbit, opposite seventh or eighth anal ray;

origin of dorsal in male in middle of the total length ; anal process of

male shorter than head
;
pectoral fins not quite reaching as far as ven-

trals; length of base of anal fin of the female \ its distance from caudal.

Upper half of body and dorsal fin with series of black dots. Rivers of

Cuba; very common ; our specimens from Rio Almendares. (punctaUis,

speckled.)

Gtambusia punctata, Poey, Memorias, i, 384, 1855, Cuba; Gunther, Cat., vi, 334; Jordan, Proc.

U. S. Nat. Mus., 188G, 34.

998. GAMBUSIA PINCTICILATA, Poey.

Head 4; depth 3|; eye 3 in head. B. 6 ; D. 9; A. 11; V. 6; scales 30;

vertebrae 13 + 19. Lower jaw projecting beyond the upper. Origin of

dorsal in female midway between extremity of caudal and center of eye,

opposite middle of anal; in male origin of dorsal in the middle of total

length; anal process of male longer than head; pectoral and ventral fins

short ; free portion of tail rather deep. Body with scattered black dots

;

an oblique blackish band below the eye ; dorsal and caudal fins with

transverse series of black dots. Streams of Cuba. (Poey.) (puncticu-

latus, dotted.)

GantbHsiajMincticulata, Poey, Memorias, i, 38G, 1855, Cuba; Gunther, Cat., vi, 334, 1866.

999. GAMBUSIA INFAJJS, Woolman.

Head4|; depth 4|. D. 8; A. 8; scales 26. Body slender. First rays

of dorsal midway between snout and end of caudal, or midway between

the posterior margin of opercle and end of scales ; insertion of anal

almost directly beneath first rays of dorsal ; base of dorsal very short,

slightly more than length of orbit; diameter of orbit a little greater

than length of snout, about 2| in head; modified anal of males about H
times length of head, or about equal to the distance from insertion of

dorsal to end of scales; ventral fin short, not reaching vent. Back
light olive green ; but few scales Avith dark edges or other marking
except a very narrow hair line along the middle of the caudal peduncle

from the dorsal to end of scales, and another line of about equal length

and breadth, but more distinct, which extends along the lower edge of

the caudal peduncle from the last rays of anal to the caudal fin ; color-

ation of types very pale, probably a result of life in muddy water.

Length 1£ inches. Rio Lerma, about Salamanca, Mexico; only male

specimens known, (infans, infant, from the small size.)

Gambitsia infans, Woolman, Bull. U. S. Fish Comm., xiv, 1894, 62, pi. 2, fig. 3, Rio Lerma,
Salamanca, Mexico. (Type, No. 45570. Coll. Woolman & Cox.)

1000. GAMBISIA AFFINIS (Baird & Girard).

(Top Minnow.)

Head 3i to 4; depth 3f to 4. D. 7 to 9; A. 8 to 10; scales 29 to 32,

usually 30-8 to 10. Body rather plump, large specimens becoming deep.

Head moderate, very broad and much depressed; teeth in broad villi-

form bauds; eye moderate, 1£ to If in interorbital width, 3 to 3£ in head.
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Intestinal canal as long as body. Dorsal small, far back; distance from

its insertion to caudal half that to snout, its first ray about over middle

of anal ; anal larger and higher than dorsal. Light olive, each scale

edged with darker; a very narrow dark streak along sides ; top of head

dusky ; a more or less distinct triangular bluish-black bar below eye

;

sides and belly anteriorly dusky with dark dots; a black blotch on each

side of belly, caused by the black internal organs showing through the

skin; young specimens often uniform yellowish ; fins duskj- ; the caudal

usually with cross series of dots. Length \\ to 2 inches. Males very

scarce,* and very small, about 1 to 1 inch long, the anal process as long

as head. The ordinary form, to which the namejM//'«c/is has been given,

has usually 8 dorsal rays, a dark suborbital bar, and the fins more or less

speckled. Some specimens from Texas have fewer spots, the body and
fins nearly plain, and the dorsal rays 6 or 7. These differences are proba-

bly of little value. If, however, the distinction holds good, the common
form (Delaware to Texas) should stand as subspecies pairuelis, the name
affinis having priority ; the names holbrooki, melanops, and atrilatns being

synonyms of patruelis. Marshes and lagoons of the South Atlantic and
Gulf coasts, Delaware to Mexico, and north to southern Illinois, in brack-

ish or fresh water; excessively common southward, usually in clear

water, but in sluggish rather than running streams. The young are pro-

duced in summer, when about £ of an inch long.t (affinis, related, to G.

holbrooki.)

Heterawlrin affinit,\ Baird & Girard, Proc. Ac Nat. Sci. Phila., 1853, 390, Rio Medina and
Rio Salado, Texas. (Coll. Clark.)

Heterandria pairuelis, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 390, Rio Sabinal, Rio
Nueces, and Elm Creek, Texas. (Coll. Clark.)

Heteruwlrid holbrooki, Agassiz, MS., 1854, Charleston, South Carolina.

Gambiisia holbrooki, GiRARD, Proc. Ac. Nat. Sci. Phila., 1859, 61, Palatka, Florida: GOhthbr,
Cat., vi, 334, 1866.

Gambnsia gpecioea, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 121, Eio San Diego, New Leon,
Mexico ; said to have fin rays in small number; not counted in description.

• Of 69 examples from the lower Potomac examined by Dr. Hugh M. Smith, 68 were females.
The stomach of one specimen contained alga', diatoms, ami fragments of a mosquito.

f " Mr. A. A. Duly has informed me that he lias witnessed the act of copulation and the birth
of the young of Gambuaia. In coitus the male's head is turned in the directiOD id' the tail of the
female, the prolonged anal tin seeming to he thrust into the external opening of the ovarian
tuct or genital pore of the female, which lies .just in advance of the anal tin. The young, when
horn, are stated by Mr. Duly to he about *A of an inch in length, and to he expelled iii a single
mass, consisting of 8 to 11 young fishes at a single effort. This mass, as soon as it escapes, is

seen to 1m- composed of the infant Gambwiae, which at once separate and bw mi away. No mem-
branes seemed to i... expelled together with the mass of young, so that ii is probable that in this

asin Anablepa&ni the Ejnbiotocidse, the foetuses rupture the follicles in which they wen
developed a short time before birth. I say a .short time before birth, because our observations
Indicate that, onlike Anablept and Micrometrua, the development of Gambuaia is essentially com-

within the follicles, and no yelk sac remains outwardly visible when tie' yonng are set
free. My Informant also tells me that tie' parent fishes devoured their young as soon a- they

born if they were not separated, by transferring one or ti ther at once to another
aquarium. Plight seemed to hasten or precipitate the parturition, which Mr. Duly tells me
actually took place under such circumstances. He also noticed that more than one brood
seemed to be produced by the same parenl consecutively and during the .same season, and he

i on to think that more may have been produced, as his observations only extended over
thelatter pari of summer with adults brought from Cherrysl , in August and September,
which be kepi in aquaria in tie- National Museum." (Bydbr, Proc U. 8. Nat. Mua 1886
i

; Qambusia ajjlnii (Haiku A Girard): Bodi moderately stout. l>..rsa i and anal tins similar in
low and shape, tie- hut. -r not much advanced. Coloration plain; dorsal and caudal dotted \\ 1th
black. Head 1; depth :;,!. D. 6; A. 8.—Girard,
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Gambusia gracilis,* Girard, Proc. Ac. Nat. Sci. Phila., 1859, 121, Matamoras, Mexico; name
preoccupied.

Gambusia humilis, Gf nther, Cat., vi, 334, 1866; substitute for gracilis, preoccupied; Jordan &
Gilbert, Synopsis, 345, 1883.

Ilaplochilus melanops, Cope, Proc. Amor. Phil. Soc, 1870, 457, Neuse River, North Carolina.

(Coll. Cope.)

Zygonectes atrilatm, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 84, 1878, Neuse River, Golds-

boro, North Carolina; (Coll. Brayton & Gilbert); Jordan & Gilbert, Synopsis, 340, 1883.

Zygonectes brackypteru&,\ Cope, Bull. U. S. Nat. Mus., xx, 34, 1880, Trinity River, Fort
"Worth, Texas; (Coll. Cope); Jordan & Gilbert, Synopsis, 341, 1883.

Gambusia affinis, Gvnther, Cat., vi, 336, 1866; Girard, Mex. Bound. Surv., Tchth., 72, pi. 3'J, figs.

12-15, 1859; Jordan & Gilbert, Synopsis, 346, 1883; Evermann & Kendall, Bull. U. S.

Fish Comm., xn, 1892 (1894.) 107, pi. 25, fig. 2.

Gambusia patruelis, Girard, Mex. Bound. Surv., Ichth.,72, pi. 39, figs. 1-7, 1859; Jordan & Gil-

bert, Synopsis, 346, 1883.

Zygonectes melanops, Jordan, Bull. 111. Lab. Nat. Hist., 52, 1878.

1001. GAMBUSIA NOBILIS (Baird & Girard).

Head 2; depth 3^. D. 9 ; A. 10; scales 30-7. Teeth in broad bauds.

Interorbital space twice eye. First ray of dorsal twice as far from tip of

snout as from base of caudal. Color light brown, punctate above by brown
dots; breast orange; abdomen yellow; a faint dark band as broad as

eye running along sides to root of caudal ; a dusky band runniug down
and back from eye across the cheek; a dark oblique band of dark points

from gill opening to anal. Scales on upper part of body edged with

brown. Length 2 inches. Southern Illinois to the Rio Grande region,

our specimens collected by Woolman in Chihuahua River and represent-

ing Gambusia .senilis. A very doubtful species, composed probably of over-

grown examples of Gambusia affinis. (nobilis, noble.)

Relerandrianobilis, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 390, Leonaand Camanche
Spring, Rio Grande Del Norte. (Coll. Clark.)

Gambusia smilis, Girard, Froc. Ac. Nat. Sci. Phila., 1859, 122, Chihuahua River, Mexico;

D. 9; A. 10 ; size large. (Coll. John Potts.)

Zygonectes inurus,\ Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 143, Cache Creek, south-

ern Illinois. (Type, No. 29666. Coll. Forbes.) Jordan A Gilbert, Synopsis, 892, 1883.

Gambusia nobilis, Girard, Mex. Bound. Surv., Ichth., 71, pi. 39, fig. 8-11, 1859; Gunther, Cat.,

vi, 335, 1866; Jordan & Gilbert, Synopsis, 346, 1883.

1002. GAMBUSIA NICARAGIIENSIS, Gunther.

Head 3| ; depth 3£. D. 8 ; A. 10; scales 29-8. Snout broad, sub-

spatulate, the lower jaw projecting beyond upper. Eye a little more than

* Gambusia gracilis (Girard): Slender; anal larger than dorsal, and much anterior to it. Olive;

dorsal and caudal with narrow blackish crossbars. Head 4%; D. 6; A. 9. Matamoras.

—

Girard.

f Zygonectes brachypterus, Cope: " Base of the first dorsal ray behind the vertical line equally
dividing the base of the anal; ventrals not reaching base of anal. Scales large. Head wide,
with overhanging supercilia; interorbital width twice the diameter of the orbit, which enters

the length of the head 2V^ times. Color uniform olivaceous, the scales with brown edges;

cheeks silvery; no spots on the head. Body stout. Head 4%; D. 7; A. 8; scales 30-9. Length
2 inches."

—

Cope.

% Zygonectes inurus, Jordan & Gilbert: Body rather short and deep. Head broad; eye as long
as snout, 'A}., in head, 2 in interorbital width; teeth in a band, the outer series scarcely enlarged.

Fins short. "Yellowish brown; scales darker edged; body without distinct longitudinal stripes

or bars; belly golden; a very conspicuous jet-black spot just below the eye, and confluent with
it in the adult; dorsal and caudal fins with series of hlauk dots; caudal very large. Head i%]
depth 3%. D. 7; A. 9; scales 28-7. Length 2>£ inches. Southern Illinois.
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length of snout, 3 in head, and f width of interorbital space. In the

female the origin of the dorsal is somewhat nearer tip of caudal than
tip of snout, opposite last ray of anal

;
pectorals not quite reaching

as far backward as the ventrals, which terminate immediately in front

of anal; free portion of tail rather short ; length of base of anal about
half its distance from caudal. Brownish olive above, sometimes with a

series of black dots along the rows of scales ; dorsal and caudal fins

crossed by series of black dots; middle of anal blackish. Lakes of

Nicaragua. (Giinther.)

Gambmia nicaraguemis, Gunther, Cat., vi, 336, 1866, lakes of Nicaragua. (Coll. Capt. Dow.)

1003. GAMBUSIA GRACILIS, Heckel.

Head 4; depth 3f to 4, deepest in female. D.8; A. 8 or 9; V. 6; scales 29-7.

Origin of dorsal fin nearly in middle of total length, but little behind that

of anal fin in the female; anal process of male nearly twice as long as

head, its extremity bent; pectorals reaching beyond root of ventrals;

anal fin short in the female, the length of its base being at least £ of its

distance from the caudal. A dark band runs from the upper end of the

gill opening to the caudal. (Heckel.) Orizaba, Mexico. (gracilis,

slender.)

Xiphopkorua gracilis, Heckel, Sitzgsber. Akad. Wise. Wien, i, 300, 1848, Orizaba, Mexico.
Gambusiu gracilis, Gvnther, Cat., VI, 336, 1866; Jordan & Gilbert, Synopsis, 346, 1883.

1004. GAMBUSIA EPISCOPI, Steindachner.

Head3|to3f; depth, male, 4; female, 3| to 3| ; eye 3 in head. D.8 or 9;

A. 10 ; scales 28-7. Body elongate, the males slenderest ; interorbital

width 2 ; snout broad, depressed, the lower jaw prominent; outer teeth

a little stronger; insertion of dorsal in female about in middle of length
;

pectoral reaching ventral ; anal longer than head in males. Body in both

sexes with numerous dark cross bands, which posteriorly reach the belly,

but which are wanting before the dorsal in the females ; sometimes a row
of dark spots from pectoral to caudal; bands sometimes faint, replaced

by a dark blotch on middle of sides below front of dorsal; edges of scales

witli dark dots ; usually a black blotch on middle of base of anal : rows

of dark spots usually present on dorsal and anal. Length 1| inches.

Ditches on the isthmus of Panama, at Obispo Station, (hence the Dame
Obispo Episcopus = bishop.)

Oombusia episcopi, Si kindachnkr, Ichth. Beitrage, vi, 9, 1S78, Obispo, near Panama.

1005. GAMIilSIA PKTl RATA, Poey.

A male specimen imperfectly described. Depth equal to length of

head) abont 5 times in total length with oandal ; eye oeonpying Beeond

third of head. Dorsal beginning a little before middle of length; anal

mnch farther forward, its longest raysi length of body; ventrals verj

small; oandal ronnded; whole body Mack, marblod with yellow; golden

In life, [ris silvery, with a dark Lengthwise band. Length l Inches.

Cnba. ( l'or\ i; not seen bj as. {pioturatuSf piotnred.)

Qambuiia pieturata, PotY, Synopsis, H", L868, Sftfl Diego de los Bartos, Cuba.
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311. BELONESOX, Kner.

Belonesox, Kner, Sitzgeber. Akad. Wiss. Wien, 1860, xl, 419, (belizanus)

.

Cleft of mouth much developed laterally, the jaw bones being much
produced, making a beak like that of Labidesthes. Premaxillaries form-

ing together an elongate triangular plate, but not anchylosed together.

Mandible long, somewhat prominent ; each jaw with a broad band of

cardiform teeth. Scales small. Anal in advance of dorsal, modified

in the male into an intromittent organ. Branchiostegals 6. Intestinal

canal short. Carnivorous. Mexico. (Belone; Esox.)

1006. BELONESOX BELIZANUS, Kner.

Head 2f to 3 ; depth 5 to 6. B. 6; D. 9; A. 10 or 11; V. 6; scales

56 to 63-18. Upper surface of the premaxillary plate as longaspostorbital

part of head. Length of base of dorsal more than £ its distance from

caudal in males, and i in females. Brownish olive above; sides with

longitudinal series of black dots; a round black spot on the root of the

caudal. Anal process of male composed of 3 rays, and f as long as head.

Southern Mexico, Honduras, and Guatemala; a curious fish, reaching a

considerable size, the females 7 inches, the male 4 in length, (belizanus,

from Belize.)

Belonesox belbanns, Kner, Sitzgsber. Akacl. Wiss. Wien, 1860, 419, with figure, Belize; Gun-

ther, Oat., vi, 333, 1866; Jordan & Gilbert, Synopsis, 345, 1883.

312. ANABLEPS (Artedi) Bloch.

(Four-eyed Fishes.)

Anableps (Artedi) Bloch, Ichthyologia, vm, 7, 1795, (tetrophthalmus = anableps).

Body elongate, depressed anteriorly and compressed posteriorly. Head
broad and depressed, with the supraorbital part very much raised. Cleft

of mouth horizontal, of moderate width, the mandible being short,

having, however, its bones firmly united ; upper jaw protractile. Both

jaws armed with a band of villiform teeth, those of the outer series

being largest and somewhat movable. The integuments of the eye are

divided into an upper and lower portion by a dark-colored transverse

band of the conjunctiva; also the pupil is incompletely divided into 2

by a pair of lobes projecting from each side of the iris. Nasal opening

produced into a short tubule depending from each side of the mouth.

Scales rather small or of moderate sizo. Dorsal and anal fins short, the

former behind the latter ; anal fin of male modified into a thick and
long scaly conical organ with an orifice at its extremity. Intestinal

tract but little convoluted. Gill membranes of both sides united for

a short distance, and not attached to the isthmus. Vertebra) about 46.

Fresh waters of South America, one species ranging northward to south-

ern Mexico; extraordinary fishes, swimming at the surface of the water

and feeding on insects, the eye divided by a horizontal partition into a

lower portion for water use, and a portion for seeing in the air.

(ava/3At7rw, to look upward.)
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1007. ANABLEPS DOYII. Gill.

Head 4. D. 9; A. 10; scales 65 to 70, 49 before dorsal. Vertebrae

24 -f 22. Flat portion of interorbital space as broad as a scale. Back
and sides of the body blackish brown, with a well-defined, broad, golden

band along sides from the axil of the pectoral to the base of the caudal

;

fins pale. Waters of Central America, from Chiapas to the Isthmus of

Panama. (Giinther.) (Named for Captain John M. Dow, discoverer of

the species at Panama.)

Anableps dovii, Gill, Proc. Ac. Nat. Sci. Phila., 1864, 4, Panama; GCnther, Cat., vi, 338, 1866.

313. GOODEA, Jordan.

Goodea, Jokdan, Proc. U. S. Nat. Mus., 1879, 299, (atripimiis).

Form of Fundulus, but with the intestinal canal elongate, the dentary

bones loosely joined, and the teeth slender, movable, tricuspid, attached

in a single series on the outer edge of the jaws, not closely set, a band of

villiform teeth behind them. Fins small, the dorsal and anal similar, the

dorsal slightly in advance of anal. No spines. Scales moderate. Mud-
eating, the intestinal canal elongate. Anal fin in male probably not

modified as an intromittent organ. Mexico. (Named for Professor George
Brown Goode, director of the United States National Museum, and one

of the most scholarly of modern writers on fishes.)

1008. GOODEA ATRIPIXMS, Jordan.

Head 4; depth 4; eye 3|. D.12; A. 13; scales 37 to 40-13. Body oblong,

compressed, the back nearly straight, the caudal peduncle deep. Head
short, broad, depressed. Mouth small. Lower jaw projecting. Teeth
loosely inserted, not close together. Eye moderate, directed partly

downward, a little more than half width of interorbital space. Hum-
eral scale somewhat enlarged. Fins small ; dorsal slightly in advance
of anal; caudal small. Intestinal canal elongate, convolute, (and
filled with mud in the types). Bluish above, sides nearly plain : a

silvery streak along each row of scales ; vertical fins chiefly black,

especially on the distal half. Length 4 inches. Guanajuato, Mexico,
from a salt lake in a volcanic basin ; a singular little fish, differing from
all the other herbivorous Cyprinodonts in the tricuspid teeth, and
apparently, also, in not having the anal fin modified, (ater. black:

pinna, fin.)

Qoodea atripumia, Jordan, Proc. 0. S. Nat. Mus., 1879, 299, Leon in Guanajuato, Mexico.
(Type, No. 23137. Cell. Prof. Dugi-s.) Jordam A Gilhkrt, Synopsis, 348, 18S3.

314. PLATYPCECILUS, Giinther.

Ftatypcecilut, QCnthxr, fat., vi, 350, 18f»r., [naoulak

Small fishes, with the body dee]), the origin of the anal tin distinctly

behind that of the dorsal, both lins being short; otherwise essentially m
in Heterandria. i rrAorij , broad ; rrot/tftvf, Pcwitus= Pcddlia.)

i- Bod] deep, the depth -'
:

. in length; tide of body with a black spot. haoi i itto, L000.

•ki. Body moderately elongate, the d< pth .!'._, in length; chin with a Muck Una; doreal with 1

Mark blotch at Ijubu. Mi M \ 1 1-, IOIOi
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1009. PLATYPffiCILUS MA(TLATl S, Giinther.

Head '6\
; depth 2i; eye longer than snout, 3 in bead. D. 10; A. 9

;

scales 25-8. Body much compressed and elevated. Interorbital width f

length of head. Dorsal fin rather large ; anal small
;
pectoral reaching

beyond root of ventral; caudal peduucle short and deep. Olivaceous; a

roundish black spot on middle of root of caudal; a black spot on middle
of side of body; dorsal often densely spotted with black; margins of

anal and caudal black. Length 1J inches. Mexico : known from two
female specimens. (Gunther.) (maculatns, spotted.)

PlatypcecUus macuialus, GtJNTHEB, Cat., vi, 350, 1866, Mexico; (Coll. Salle); Jordan & Gilbert,

Synopsis, 348, 1883.

1010. PLATTPffiCILlS MEN TALIS, Gill.

Head 3|; depth 3£; eye considerably longer than snout, 3 in head.

Body regularly compressed backward and moderately elevated, its

greatest depth being in advance of dorsal ; head less compressed than
the body ; the width of the interorbital space less than £ entire

length of head. Dorsal fin moderate, higher than long, its origin

about midway between tip of snout and middle of caudal ; anal small,

its origin opposite middle of dorsal ; caudal tin round, equal to length

of head, its depth at base f length of head
;
pectoral extending consid-

erably beyond root of ventral ; ventral not reaching anal. Color, a uni-

form brownish olive, with no caudal spot ; a linear band crossing the chin

parallel with the lip; the dorsal with a deep, black, band-like spot near

the base crossing the anterior half. Brooks on Atlantic side of Isthmus

of Panama. (Gill); not seen by us. (mentalis, having a conspicuous

chin, men turn.)

Platypozcilus mental is, Gill, Proc. Ac. Nat. Sci. Phila., 1876, 335, Isthmus of Panama.

315. HETERANDRIA, Agassiz.

Helerandria, Agassiz, Amer Journ. Sci. Arts., 1853, 135,* (formoms; holbrooki).

Girardinus, Poet, Memorias, 1, 383, 1855, f (metallicus).

Body rather slender; mouth very small, the lower jaw very short, its

bones not united; snout short; both jaws with a single series of slender,

movable, pointed teeth ; scales rather large ; anal fin more or less in

advance of dorsal, in the male modified into an intromittent organ; intes-

tinal canal elongate. Very small, viviparous, mud-eating fishes, among

*The genus Helerandria was proposed by Agassiz (Amer. Journ. Sci. Arts, xvi, 135) in 1853, to

include certain Cyprinodonts which have the anal fin in the male modified. The two species (hol-

brooki and fonnosa) possessed by Agassiz (but not named until 185!)), belong to different genera,
which correspond respectively to Poey's Gambusia and Girardinus. These generic names first

occur in the Memorias sobre la Historia Natural de la Isla de Cuba (I, p. 300). The date assigned
to their publication by Girard (Proc. Ac. Nat. Sci. Phila., 1859) is the year 1851, which would
give each two years priority over Helerandria. This is, in fact, the date given on the title pa^e of

the Memorias, but the volume was issued in parts, its publication extending over several years,

and the issue of the part containing Girardinus and Gambusia could not have been earlier than
1855. This is evident, as papers written in 1854 are printed in the text before it. In place either

of Gambusia or Girardinus the name Helerandria must therefore be used. We have elsewhere
restricted it to the type of Girardinus, regarding Heterandria formosa, Agassiz, as its type. This
arrangement is in accordance with the wishes of Professor Poey, to whom we are indebted for

tin- suggestion that Heterandria is prior to Girardinus-.

t These species were first named by Girard in 1859, after Agassiz's manuscript. Agassiz defined
the genus Helerandria w ; th Ohologaster, Zygonectes, and Melanura in 1853, in a letter to Prof. J. D.
Dana, published iu the American Journal as above, but in this paper the species were not named.
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the smallest vertebrate animals known, found in swamps and ditches

of the warmer parts of America. In habits, the species are similar

to those of Gambusia, and some of them strongly resemble the latter

genus. The small, weak mouth and feeble dentition will, however,

distinguish the species of Heterandria. Mexico and the southern United

States to Central America and the West Indies. (Irepog, different ; avrjp,

male.)

a. Anal rays 11; scales 30 to 35.

b. Scales in 35 lengthwise series; dorsal rays 9; a round black spot on side opposite vent.

UNINOTATA, 1011.

bb. Scales in 30 transverse series; dorsal rays 9; body reticulated with brown, and with

silvery crossbars; a black spot at posterior base of dorsal. metallica, 1012.

aa. Anal rays 6 to 9; dorsal rays 7 or 8; scales 24 to 28.

c. Sides with a jet-black lateral streak, crossed by 6 or 8 black vertical bars; bases of dor-

sal, caudal, and anal each with a black spot; size very small. Formosa, 1013.

cc. Sides without distinct black crossbars across a lateral baud.

d. Sides with a row of about 7 round blackish spots of the size of the eye, along middle

of side; a black line along tail above and below; tail with faint cross bands.

pleurospilis, 1014.

dd. Sides with a rather faint dark lateral band.

e. Dorsal with a black blotch on its posterior rays; a dark line along tail above

and below, and usually silvery crossbars on its side; 2 or 3 irregular reti-

culated black spots above lateral band. versicolor, 1015.

ee. Dorsal without dark blotch, the fins all plain; a dark line along lower edge of

tail; size rather large. occidentalis, 1016.

1011. HETERANDRIA UNINOTATA (Poey).

Head 5£ to 6; depth 5 in total length (with caudal). B. 5; D. 9; A.

11; scales 35. Eye longer than the snout, 3f in head. Dorsal fin

of female inserted at middle of total length; ventrals reaching the vent.

Anal process of the male very long, equal in length to its distance from

the end of the snout, terminating in a clasper. Greenish brown, with a

large round spot on the side, opposite the vent. Streams of Cuba.

(Poey) ; not seen by us. (uninotaius, with one spot.)

Qprardmu nninolatus, Poey, Memorias, II, 309, 1861, Rio Tacotaco, Cuba; GCntiier, Cat., vi,

351, 1866.

1012. HETERANDRIA METALLICA (Poey).

Head 4£; depth 4£. B. 5; D. 9; A. 11 ; V. 6 ; scales 30; vertebra*

13+ 20. Origin of dorsal in female nearer tip of caudal, and opposite

third or fourth anal ray; in the male it is nearer tip of snout. Anal pro-

cess of the male nearly twice as long as head, with recurved spines, and

clasper at its extremity. Pectoral and ventral fins short. Free portion

of the tail moderately deep. Greenish, reticulated with brown, with
silvery cross bands; a black spot at the posterior part of base of dorsal.

(Poey.) Streams of Cuba, (metallicut, like metal.)

iiu>^ metaUicus, Post, Memoriae, i, 387, pi, 31, li.us. 8-11, l*'
r
>">, Cuba; Q0h rai a, Cat., \ t,

Ml, i

lOlIJ. IIETEKANMUA FORMOSA, A , i/.

Bead :;' to 3| ; depth 3J to 4; eye 9. i>. 7; A. 6 to 9; scales 24 to '-'*.

Body short, slightly oompressed. Snout eery short, about •<•><•. Mouth
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terminal, slightly oblique: lower jaw slightly projecting: jaws each

with a series of small, pointed, movable teeth: gill membranes united.

Dorsal tin short, on posterior part of body, its origin above, on a verti-

cal from middle of anal, and about midway between end of snout

and tip of caudal fin : anal in males considerably in advance of dorsal,

and transformed into an intromittent organ ; caudal fin rather long,

about 5 in body, slightly dusky at its tip. Color in spirits, brownish

olive: a dark band about as wide as eye from mouth through eye and

along middle of the side, terminating in a black spot at base of caudal

;

band crossed by 6 to 9 brownish-black vertical streaks which become

fainter with age, the anterior ones the less prominent ; these markings

made up of small dark dots; a black spot on base of dorsal and anal

fins. Length, female 1 inch, male f inch. South Carolina to Florida:

exceedingly abundant in the black water of swamps and in ditches, in

company with Gambusia affinis: said to be the smallest known fish.

(formosus, comely.)

Helerandria fonttosa, Agassiz MS, 1853; Girard, Proc. Ac. Nat. Sci. Phila., 1859, G2, Charles-

ton, South Carolina: Palatka, Florida.

Girardiuus formosus, GCnther, Cut., vi, 354, 1866; Jordan & Gilbert, Synopsis, 349, 1883;

Jordan & Gilbert, Proc. U. S. Nat. Mus., 188-4, 236.

1014. HETERAXORIA PLEUROSPILTS (Giinther).

Head 4: depth 3*. D.8; A. 9; V. 6; scales 28-8. Eye more than length

of snout, 3 in head, and 1£ in interorbital space, which is slightly

concave. In the female the origin of dorsal is at middle of total length,

and conspicuously behind that of anal; caudal fin large, longer than

head, subtruueate behind ; free portion of tail somewhat elongate, length

of base of anal i of its distance from caudal; pectoral fin not quite as

long as head and not extending so far backward as the ventral fins,

which reach vent; in the male the origin of dorsal is somewhat nearer

tip of caudal than that of snout; the anal process quite straight, nearly

twice as long as head, and ending in a simple tapering point; caudal

very short. Reddish olive ; a series of 6 or 7 round blackish spots, each

about the size of the eye. along the middle of the side; a black line

along the base of the anal fin and ou lower and upper margins of the

tail; caudal fin with 2 indistinct dark cross bands. Females 2 inches

long, males 1. Guatemala. (Giinther.) (irhevpov, side; a-2/.oc, spot.)

Girardiuus pkurotpilus, Gvnther, Cat., vi, 353, 1866, Lake of Duehas. (Coll. Salvia.

)

1015. HETERANDRIA VERSICOLOR (Giinther).

Head 3f ; depth 3?. D. 8: A. 8; V. 6; scales 27-8. Eye longer than

snout, 2\ in head, and 1£ in interorbital space, which is nearly fiat. In

the female the origin of dorsal is nearer tip of snout than tip of caudal

and opposite second ray of anal ; caudal moderate, as long as head, rounded

behind; free portion of tail somewhat elongate: length of base of anal

§ its distance from caudal; pectoral shorter than head, extending some-

what beyond root of ventrals, which reach vent. Reddish olive above,

sometimes with indistinct silvery crossbars on the side of the tail; an
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indistinct dark band along middle of side, and above it 2 or 3 reticu-

lated black spots, tbeir number and situation being variable, even on
the two sides of the same individual ; a black lino along the lower and
upper margins of the tail ; a blackish blotch on the posterior rays of the

dorsal fin. San Domingo. (Giinther.) Known from 2 females ; not seen

by us. (versicolor, variegated.)

Girardinus versicolor, Gunther, Cat., vi, 352, 1866, San Domingo. (Coll. Mr. Cuming.)

1016. HETERANDRIA OCCIDENTALS, Baird & Girard.

Head 3£ ; depth 4 to 4£. D. 7 or 8 ; A. 9 or 10 ; scales 29-8. Body deep,

elevated in front of dorsal. Insertion of dorsal nearer base of caudal

than tip of snout, slightly in advance of anal. Brownish above, dotted

with black ; silvery below, with a black lateral stripe, as broad as eye,

from shoulder to caudal; a narrow black line along lower margin of

tail; fins unicolor, without spot or blotch. Length 2\ inches. Gila

Basin, Arizona, and basins of Yaqui and Sonora rivers, Sonora ; locally

abundant in springs and ditches ; our specimens sent from Tucson by
William W. Price and Herbert Brown. This species looks like a Gambuxia,

but has a much smaller mouth. It seems nearer allied to Poccilia than
to the typical species of Heterandria. (occidentalism western.)

Helerundria occidentals, Baikd & Girakd, Proc. Ac. Nat. Sci. Phila., 1853, 390, Rio Santa Cruz,

near Tucson, Arizona. (Coll. Clark.)

Girardinus sonoriensis, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 120, San Bernardino Creek,
a tributary of Rio Yaqui, in Sonora; Gunther, Cat., vi, 355, 1866.

Girardinus occidentalis, Gunther, Cat., VI, 354, 1866; Jordan & Gilbert, Synopsis, 349, 1883.

316. LEBISTES, De Filippi.

Lebtites, De Filippi, Arch. Zool. Anat., etc., 1, 1862, 69.

Cleft of the mouth small, with the lower jaw projecting beyond the

upper; both jaws with a narrow band of very small teeth, those in the

outer series being the largest. Scales of moderate size. Dorsal and anal

fins short; anal in advance of the dorsal, with the second and third rays

much thickened and elongate in both sexes. Second ventral longest,

ending in a hook in the females. Island of Barbadoes. We know this

genus only from Dr. (iunther's abridgment of-De Filippi's account. With
Dr. Gunther,* we doubt the correctness of the sexual characters assigned.

("kefi'iac, a small fish, from liftrjc, a kettle ; a pot fish.)

1017. LEBISTES PCECILIODES, DeFilippL

D.!>; A. 7; V. 6; scales 34-8. Barbadoes. LengthH inches. (Gunther.)

|
I'<i (ilia ; eUoc, likeness.)

poeotUodeB, Db Filippi, Axcb. Zool. Anat., i, 1862, 69, Barbadoea; QttaTHan, Oal

*"if the character! assigned to this very doubtful genus N I OOITfOt, it differs in .t van
extraordinary manner from the ether Bah ol thla family, In which sexual different

•I. I*i "ii .hi Inspection of the Bgure, we should have considered the specimen I

BsaJe; but Prof. De Filippi says dletinotlj thai the peculiar anal Bn li found In th
•rail .i~ in the male.'

1

'. UtUm r.

I . N . A . I R
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317. ACROPCECILIA, Hilgendorf.

Acropoecilia, Hilgendorf. Sitzungsberichte Naturf. Freunde, 1889, 52, (Iridens).

Teeth in the inner series of both jaws trifid ; otherwise essentially as

in Poecilia. Appearance of Pascilia, the dorsal very short, the mandible
weak, the dentary bones loosely articulated, the intestines with 4 con-

volutions. One species known, but very likely others now referred to

Pcecilia will be found to belong here, and the two genera may prove to

be inseparable, (unpog, sharp ; Pot'cilia.)

1018. ACROPCECILIA TRIDENS (Hilgendorf).

Head 4; depth 3; eye 3, If in interorbital space, $ length of snout.

D. 7; A. 8; scales 27-9. Teeth in front row much elongate, band-like,

with broadened, truncate tips ; teeth of the 2 posterior series much smaller,

their cutting edge trifid, the middle lobe projecting beyond the others;

teeth similar in the 2 jaws; tips of all the teeth brown. Insertion

of dorsal in female a little farther from gill opening than from con-

vexity of caudal, the distance equal in males; dorsal somewhat behind

anal in females, much behind in males; dorsal higher thau body in

males, half as high in females; pectoral 1^ in head; lower jaw little

projecting. Coloration olivaceous, with black dots everywhere except

on belly and ventrals; a black network surrounding the scales, finest

on the tail
;
young with distinct dark cross bands, and a dark vertebral

streak; opercle black; a basal band on the dorsal; in the young and
the female a large black spot on posterior margin of the fin; caudal

rarely with traces of vertical bands; belly dirty silvery. Length 2

inches; male 1£ inches. Port au Prince, Haiti. (Hilgendorf.) (tridens;

three-toothed.)

Poecilia (Acropoecilia) tridens, Hilgendorf, Sitzgsber. Naturf. Freunde, 1889, 52, Port au Prince.

318. PCECILIA, Bloch & Schneider.

Poecilia, Bloch & Schneider, Systema Ichthyologia, 452, 1801, (vivipara).

Limia, Poky, Memories, 1, 388, 1855, (cubensis).

Body oblong, often rather deep ; mouth small, transverse, with weak
jaws ; teeth small, in narrow bands, the outer series in each jaw being

usually enlarged, curved, movable, and with brown tips: lower jaw not

prominent, its bones movable. Scales large. Dorsal fin rather small, of

7 to 11 rays; anal fin short, in female nearly opposite dorsal in males

advanced and modified into a sword-shaped intromittent organ. Verte-

brae about 28. Intestine long. Species mud-eating and viviparous.

This genus differs from MoUienesia only in the smaller size of the dorsal,

which has usually 9 or 10 rays and is nearly opposite the anal in the

female, but behind it in the male. The numerous species inhabit the

West Indies, Mexico, and South America. They are not well known and,

having never been critically compared, it is impossible to form an

analytical key to them on the basis of our present knowledge. Some of

them may prove to belong to Heterandria, and others to Acropcecilia, or to

other groups. (-oikiAoc, variegated, but the species are duller in color

than are those of related genera.)
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a. Scales very large, 23 to 25 in a lengthwise series; coloration plain; dorsal and anal dotted.

b. Dorsal rays 7; anal rays 7; coloration plain, the fins dotted. vivipara, 1019.

bb. Dorsal rays 9; anal rays 8. bvtleri; gilli, 1020; 1021.

aa. Scales moderate, 28 to 32 in a lengthwise series.

c. Base of caudal with a black ocellus. pavonina, 1022.

cc. Base of caudal without distinct black ocellus.

d. Dorsal and anal each with 10 or 11 rays; scales 30 to 32-10; depth 3 to 3% in

length; sides with 2 rows of black dots. vittata, 1023.

id. Dorsal with 7 to 11 rays; anal rays G to 9.

e. Body rather robust, the depth in adult more than % tne length.

mexicana; thermalis; chisoyensis; petknensis; sphexops;

doVii ; covchiana; boucardi; vaxdepolli; domini-

censis; mf.laxogaster; SPiLURrs, 1024-1035.

ee. Body rather elongate, the depth in adult not more than % the length,

eloxgata; presidionis, 1036; 1037.

1019. PCECILIA YIYIPARA, Bloch & Schneider.

Depth 3; B. 5; D. 7; A. 7; scales 21; vertebrae 15+13. Eye 3 in

head, or 2 in interorbital width. Greenish, each scale with the mar-

gin brownish; dorsal fin with a small blackish spot in the middle;

caudal with a black spot near the base of the upper and lower rays.

Brazil ; Guiana ;
Martinique. (Giinther) ; not seen by us ; a species long

known, but never well described. (vivijjarus, bringing forth living

young.)

Pcecilia vivipara, Bloch & Schneider,* Syst. Ichthyol., 452, pi. 8G, fig. 2, 1801, Surinam; Gi'x-

tiier, Cat., vi, 345, 18C6.

P(ccilia mrinainrnsis, Vai.encif.nnes, Humboldt Observ. Zobl., n, 158, 1817, Surinam.

PoeeUia schneideri, Cuvier & Valexciennes, Hist. Nat. Poi.-s., xviii, 135, 1846, Surinam.

1020. PCECILIA BCTLERI, Jordan.

Head3Ho3f; depth 2f (adult) to 3£ (young). D.9; A. 6 to 8; scales 24 to

26-9. Origin of dorsal midway between base of caudal and front of eye, and
over tenth scale of lateral line;* fins moderate, longest ray of dorsal

about as long as head without snout; caudal scaly at base; caudal

peduncle compressed and deep. Color uniform olive, the young with

faint, dark cross shades; caudal with a few black spots; dorsal with

numerous round, black spots in both sexes. Allied to Pcecilia dovii, but

with deeper body and larger scales. Length of adult 2 inches.

Fresh specimens recently obtained by the Hopkins Expedition from the

Rio Presidio are described as follows: Head 3i; depth 3^. D. 9; A. (J;

scales 2G-9. Eye equal to snout, 3 in head; interorbital width 2. Pecto-

ral li in head ; caudal 1 in head; longest dorsal ray in males If in head,

in females If. Body deep and compressed, the form as in Adinia
}
the

straight anterior profile rising considerably to front of dorsal. Dorsal

small, even in the male, inserted over or .somewhat before anal, much
beh i ml anal in female. Teeth in two scries, well separated, the inner series

smaller and more close-set, not trilid: caiulal pednncle very deep, the tin

broad. Males larger I ban females, equally numerous, and with higher fins,

as in Mollienesta. Color of males green, with a pale-blue Spot 00 Saofa

• In tin- figure of Bloch A Schneider the bod] la represented m [narked bj broed croet benda
0( 'I. irk brown.
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scale, surrounded by bronze shades : no dark crossbars, except in young:

dorsal and anal pale orange, with many small, round, black dots ; lower

fins pale. Female similar but paler; no cross bands; a faint dark spot

behind pectoral; lower fins bright orange: caudal nearly plain; dorsal

spotted as in the male, but less profusely. Leugth 2 to 3 inches. Very

common in the clear streams of Sinaloa. especially in Rio Presidio, descend-

ing to brackish water. (Named for Amos W. Butler, of Brookville,

Indiana, a well-known ornithologist who has collected fishes in Mexico.)

Pacilia butleri, Jordan, Proc. U. S. Nat. Mus., 1S88, 330, Rio Presidio, near Mazatlan.

(Type, No. 37158. Coll. Alphonse Eorrer.)

1021. PtECILIA GILLII (Kner & Steindachner).

Head 4 to 5 in total length: depth a little greater. D. 9; A. 8 or 9

;

scales 25-8. Eye 3 in head; interorbital width 1 to 1A- in head. Dorsal

inserted near middle of body, opposite anal in females. Young brown,

with faint vertical bands; older individuals with dark edges to the scales;

dorsal punctate : young often with a black spot at base of last anal rays;

caudal plain or with black points. Length 2 inches. Rio Chagres.

(Kner & Steindachner) : not seen by us. (Named for Theodore Gill.)

Xiphophorus giUii, Kner £ Steindachner, Abh. Bayer. Akad. for 1864, 28, 1866, Rio Chagres.

1022. PtECILIA PAYOXIXA (Poey).

Female brownish green, with an ocellate spot near the base of caudal

on the lower middle part of the fin ; this spot black, surrounded by

white or reddish ; body with brown spots. Havana. (Poey.) Fins

and scales undescribed. (pavoninus, like a peacock.)

Limia pavonina, Poey, Enurneratio, 142, 1875, Havana. (Coll. Poey.)

1023. PCECILIA VITTATA, Guichenot.

(Fangi'ito ; Gt'AjiCA.)

Head 4; depth 2£. D. 10 or 11; A. 10 or 11; scales 30-10; vertebra?

13 + 16. Eye longer than snout, 3 in head. Origin of dorsal nearer

occiput than root of caudal, and, in the female, in advance of that of

anal. Dorsal and anal of moderate size ; in the male the origin of the

anal is much nearer to end of snout than root of caudal and before

extremity of pectoral, its longest ray provided with an adipose apical

appendage; tail moderately elongate, its least depth being not much less

than the length of the head. Two series of black dots along each side of

the body : dorsal and caudal with irregular black spots. Cuba. (Poey.)

(vittatus, striped.)

PcecUia vittata, Giichenot, in Ramon de la Sagra, Hist. Nat. Cuba, I'oiss., 146, pi. 5, tig. 1, 1850,

Cuba; Gvnthf.r, Oat., VI, 339, 1866.

Limia cubensis,* Poet, Memorias, i, 388, 1855, Havana.
Pcecilia cubensis, Gunther, VI, 340, 1866.

1024. PCECILIA MEXICANA, Steindachner.

Head 4 ; depth 3^: eye in adult nearly or quite equal to snout, 3£ in

head, and half width of interorbital space; larger in young. D. 10; A.

According to Poey < ubt nm has the eye l'.j in snout, 3 in head; vittata, eye V ., in snout, 3J ., in

head. In later papers he has regarded the two as identical.
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9 ; scales 28-9 or 10. Origin of dorsal midway between root of caudal
and occiput, over twelfth scale of the lateral series. Origin of dorsal
slightly in advance of that of anal ; dorsal fin rather small : anal very
small ; basal half of the caudal scaly. Tail compressed, high, its least

depth being equal to, or rather more than, length of head without snout.
Eight longitudinal series of scales on each side of the tail. Brownish
green ; each scale of the 4 middle series of the trunk with a small central
black spot; dorsal with numerous round blackish spots; caudal with an
indistinct whitish cross-band near its hind margin. Males compara-
tively scarce; they want the black spots on the sides, and have the anal
fin transformed into an intromittent organ. Southern Mexico and Cen-
tral America; Chiapas, Dueiias, Vera Paz, and Amatitlan. (Giinther.)

Pcecilia mexicana, Steindachner, Sitzber. Akad. Wiss. Wien, 1863, 178, Southern Mexico;
Gunther, Cat., vi, 340, 1866.

1025. P(ECILIA THERMALIS, Steindachner.

Head 3| ; depth 3f . D. 9 or 10 ; A. 8 or 9 ; scales 30-9. Width of
interorbital space equal to distance between front margin of orbit and
gill opening; the eye a little longer than snout, 3£ in head, a little more
than half the interorbital space. Origin of dorsal midway between
root of caudal and occiput, over twelfth scale of the lateral series ; ori-

gin of anal opposite third ray of dorsal in the female
; dorsal fin of

moderate size; anal small; caudal scaly at the base only. Tail com-
pressed, moderately elongate, its least depth being somewhat less than
the length of the head without snout. Seven longitudinal series of
scales on each side of the tail. Greenish ; a faint darker streak along
each series of scales; frequently a round blackish spot in the middle of
the side in females. Male with the dorsal fin elevated, and the longest
ray at least as long as the head without snout; this fin ornamented
with large, ovate black spots, occupying the lower half of the fin, and
sometimes confluent into one large patch. Anal fin modified into an intro-
mittent organ, and advanced to between the ventrals and in front of the
dorsal. Tail strongly compressed, and comparatively rather higher than
in the female. Interradial membrane of the caudal fin with oblong black
spots, nothing of which is visible in the female. Warm springs in Central
America. (Gunther.) (thcrmalis, pertaining to heat.)

FtooUia tkemalk, Steindachner, Sitzber. Akad. Wiss. Wieu, 1863, 181, warm springs in Cen-
tral America; Gcnther, Cat., vi, 341, 1866.

Gambusia* modetta, TuosciiEL, Muller'8 Eeise in Mexico, III, 631), 186.
r
>, Mexico; no locality

given.

1026. PCECILIA CHISOYENSI8, Giinther.

Head I

1

: depth 3}. Eye equal to snout, :U in he&d, and more than
hall* width of interorbital space. 1). 9 or L0; scales 29^-9. Free portion
of tail elevated, its Least depth \ its own Length, and more than Length
of head without snout. Origin of* dorsal tin nearer occiput than

tmbutia modeda : D.10; A. 9; P. 16. Length of type (nude) 1% inoh«; depth Ik in total
length; dorsal inserted over last rays of anal, as high aa tii" bodj belon it; anal equalh high*
pectoral reaching end of baao of anal; caudal rounded. Brown, with Irregular dark spots on
back; do neMikc markings formed bj edges of scales.—•IVosoAeL
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to root of caudal, behind that of the anal, above the twelfth scale of the

lateral series ; dorsal fin higher than long, its longest ray shorter than
head ; enlarged anal ray without terminal appendage. Eight longi-

tudinal series of scales on each side of the tail. Caudal rather short, its

basal half covered with scales. Uniform greenish, with golden rejec-

tions : dorsal and caudal black. Length 34 inches. Rio Chisoy, Vera
Paz. (Giintker.

)

Poecilia chisoi/ensis, Gunther, Cat., vi, 342, Rio Chisoy, Vera Paz, in basin of Rio Usumacinta.

(Coll. Godman & Salvin.)

10-27. PCECILIA PETEXEXSIS, Gunther.

Head 4 in male, o in female; depth 3i in male, 4} in female. D. 11
j

A. 8; scales 29-30-8 or 9; vertebra- 16 + 14. Eye equal to snout, 3i in

head, somewhat more than half interorbital width. Origin of dorsal fin

farther from root of caudal than from occiput, over eleventh or twelfth

scale of lateral series : origin of anal opposite fourth ray of dorsal fin (in

the female); dorsal fin of moderate size; anal rather small, but pointed
;

caudal scaly on its basal third ; free portion of tail compressed, rather

high, its least depth half its length, equal to length of head without snout.

Seven longitudinal series of scales on each side of the tail. Male with the

dorsal fin somewhat elevated, the longest ray being rather longer than the

head; anal fin modified into an intromittent organ, and advanced to

between the ventrals, in front of the dorsal. Tail strongly compressed,

and much higher than in the female, its least depth being equal to the

length of the head. Greenish, each scale with a black vertical spot;

dorsal and basal half of the anal irregularly and finely marbled with

brown. Length 6 inches. Lake Peten. (Gunther.)
Pcecilia petenensis, Gunther. Cat., vi, 312, 18GG, Lake Peten in Guatemala. (Coll. Salvin.)

10-28. PCECILIA SPHEXOPS, Cuvier & Valenciennes.

Head 3£; depth 3£. D. 9; A. 8; scales 28-8. Eye equal to snout, 34 in

head, a little more than half interorbital width. Origin of dorsal midway
between root of caudal and occiput, over thirteenth scale of lateral

series; origin of anal opposite that of dorsal (in the female); dor-

sal of moderate size anal small; caudal scaly at the base only. Tail

compressed, rather high, its least depth equal to length of head without

snout. Eight longitudinal series of scales on each side of the tail.

Greenish, each scale darker at the base; back of the tail with narrow,

irregular, silvery crossbars. Male with the dorsal fin somewhat elevated,

but the longest ray scarcely as long as the head without snout; this

finis ornamented with round, black spots; anal fin modified into an

intromittent organ, and advanced to between the ventrals. Tail strongly

compressed, and comparatively higher than in the female. Caudal fin

with oblong black spots on the interradial membrane of the basal half,

with a broad, whitish, posterior marginal band, and narrow black edge.

The female has the dorsal only spotted with black. Length 3 inches.

Vera Cruz. Mexico. (Gunther.) (o<jnjv\ wedge; £>r}i
}
face; ''museau en

coin," peaked-face.)
Pcecilia sphenops, CtrviKB & Valenciennes, Hist. Nat. Poiss., .win, 130, 1846, Vera Cruz; Gi'N-

ther, Cat., vi, 343, 18G6.
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1029. PffiCILIA DOVII, Giinther.

Head 3|
;
depth 8|. D. 9; A. 8; scales 26 to 29-9. Width of interor-

bital space rather less than distance between front margin of eye and
gill opening. Eye somewhat more than length of snout, 3± in headand rather more than half width of interorbital space. Origin ofdorsal fin midway between root of caudal and occiput, over twelfth
scale of lateral series; origin of anal opposite the second or third ray ofthe dorsal (in the female); dorsal fin of moderate size; anal small-caudal scaly on its basal third. Tail compressed, rather high, its leastdepth equal to length of head without snout. Seven longitudinal seriesof scales on each side of the tail. Uniform brownish green on the headand body; male with the dorsal fin slightly elevated, but the Westray is scarcely as long as the head without snout; this fin is ornamented with small, round, black spots. Anal fin modified into an
mtromittent organ, and advanced to between the ventrals and infront of the dorsal. Tail strongly compressed, but not higher than inthe female Caudal fin with minute black spots on the interradial mem-brane

;
back of tail sometimes with indistinct, narrow, dark crossbars.

I he female has the fins colored as in the male. Length 2* inches. Mexicoand Guatemala. (Giinther.) (Named for John M. Dow, its discoverer
)

Cecilia
;

/or», Guntheb, Cat., vi, 344, 1866, Lake Nicaragua; Lake Amatitlan. (Coll Dow )O-^jM^Xraau^ in Mailer's Eeise in Mexico, nr, 640, 1865, Mexico, no locality!

1030. PCECILIA COUCHIANA (Girard).

Head 5 in total with caudal ; eye 3 in head. D. 9 ; A. 6. Bodv shortback convex; head small; scales very large. Dorsal longer than high'
inserted nearer base of caudal than tip of snout; anal opposite its hinder
portion; pectorals not reaching ventrals. Brownish, each scale with a
large brown spot; an obscure black lateral band; fins plain, except the
dorsal which has a few black spots. Known from females only Rioban Juan, at Cadareita and Monterey, in Nuevo Leon. (Girard)(Named for Lieut. D. N. Couch, of the Mexican Boundary Survey.)

J;""';.'

/
7':'"' GlRAKD

>

Pr0C
-
Ac

-
N{lt

" W- PMfc., ^859, 116, Rio San juan. (Coll. Couch)Pceccha couehU, GCntiier, Cat., vi, 347, 1866.
; '

Poeciliu couchiana, Jordan & Gilbert, Synopsis, 348, 1883.

1081. PCECILIA BOU('AKDI,tSteinclacInur.

Head 3* j
depth 3. D. 9orl0; A. 9; scales 27 or 28-9. EyeSMiihead

aa long as snout; Lnterorbital width l.| In head. Dorsal in females'
inserted an eye's diameter nearer base of caudal than opercle, farther

Oamburia plumbea: It ]o- \ o< i> n t,.„„*i •>> i n

u&S£!u2!l$£ SSTSST" " """"" ' " v ''''"-''"'' s""" ••

*~SEtiZfi2mftteS2£X^ """-'' ' ««' '-
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back in male. Dorsal, caudal, and pectoral dark grayish, the dorsal punc-

tate in both sexes, the spots arranged in several rows, sometimes gath-

ered in blotches ; caudal with cross rows of dots ; anal dotted in old

females only ; sides of body with faint, dark-gray cross bands. Length 3

inches. Streams at Colon, on the Atlantic side of the Isthmus of Panama.
(Steindachner.) (Named for Alphonse Boucard, the ornithologist, who
collected in tropical America.)

Pwcilia boucardi, Steindachner, Ichth. Beitr., vi, 8, 1878, Colon; Aspinwall.

1032. PCECILIA VANDEPOLLI, Van Lidth de Jeude.

Depth 3; D. 8; A. 9 ; scales 25 to 27-9. Eye 3 in head. Female with

the anal a very little behind dorsal ; male with the anal much advanced
and the ventrals produced ; outer teeth curved, all of them brown at tip.

Yellowish brown, silvery below ; a dark spot behind interorbital region,

continued as a dark line along middle of back; dark edges of scales giv-

ing the body a reticulated appearance ; sometimes faint cross-bands on

tail , male sometimes with a black spot as large as eye above and behind

root of pectoral. Length If inches. Brooks on the island of Curasao,

one of the Leeward Islands in the Caribbean Sea. (Lidth de Jeude.)

(Named for J. R. H. Neervoort van de Poll, its collector.)

Pcecilia vandepolli, Van Lidth de Jeude, Notes from Le}rden Museum, ix, 438, 1887, Curacao,

one of the Leeward Islands. (Coll. Neervoort van de Poll).

Represented in the brooks of the neighboring island of Aruba by

1032a. PCECILIA VANDEPOLLI ARUBENSIS, Van Lidth de Jeude.

Body deeper, the depth 3£ in length ; anal more advanced in females,

opposite dorsal fin. Dorsal and caudal with black lines and spots, the

color otherwise as in P. vandepolli. Length 2i inches. Streams of Aruba.

(Van Lidth de Jeude.)

Poecilia vandepolli arubensis, Van Lidth de Jeude, Notes from Leyden Museum, ix, 438, 1887,

Aruba, one of the Leeward Islands. (Coll. Neervoort van de Poll).

1033. PCECILIA DOMINICENSIS, Cuvier & Valenciennes.

Head 4 ; depth 3f . D. 8; A. 7 or 8; scales 28-8. Origin of dorsal a

little nearer root of caudal than to occiput, nearly opposite that of

anal ; dorsal and anal fins small, rounded. Tail of moderate height, its

least depth less than length of head without snout. A dark line along

the middle of the back ; sometimes irregular, indistinct blackish spots

on the back ; caudal with 2 light-brownish cross-bands. San Domingo
and Barbadoes. Known from females only. (Giinther.)

Pcecilia dominicensis, CuviEB & Valenciennes, Hist. Nat. Poiss., xvin, 131, pi. 525, 1848, San
Domingo; Gunther, Cat. vi, 346, 1866.

1034. PCECILIA MELANOGASTER, Gunther.

Head 3|; depth 3&. D. 8 ; A. 8 ; scales 26-8. Eye of full-grown speci-

mens somewhat more than length of snout, 3£ in head, and more than

half width of interorbital space. Origin of dorsal midway between

root of caudal and occiput, over eleventh scale of the lateral series,
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scarcely in advance of that of anal; dorsal and anal fins small; base of

the caudal scaly ;
tail of moderate length, its least depth scarcely

equal to length of head, without snout ; seven longitudinal series of

scales on each side of the tail. Body light brownish, a silvery

vertical streak on each scale. A small blackish spot in the middle

of the root of the caudal ; a blackish spot across the base of the three

posterior dorsal rays; the prominent belly of females silvery in its

anterior half, and deep black in its posterior, these colors being sharply

separated from each other. Locality unknown, perhaps Jamaica. (Giin-

ther.) (/it/lac, black
;
yaoryp, belly.)

Pfciliamelanogasler, Gunther, Cat., vi, 345, I860, locality unknown.

1035. PCECILIA SPILURUS, Giiuther.

Head 4; depth 3£; eye longer than snout, 3 in head, and | width

of interorbital space. D. 7; A. 8; scales 26-9. Width of interorbital

space a little less than distance between gill opening and center of eye;

Origin of dorsal midway between root of caudal and upper end of gill

opening, over thirteenth scale of the lateral series ; origin of anal tin dis-

tinctly in advance of that of dorsal (in female) ; dorsal and anal fins

small ; base of the caudal fin covered with scales. Tail of moderate

height, its least depth being equal to the length of the head (without

snout). Brownish olive, each scale darker in the center ; a black spot on

each side of the back of the root of the tail ; dorsal tin with a few black

spots along the middle. Length 2£ inches. Central America. Known
from one female. (Giiuther.) (cttIXoc, spot ; ovpa, tail.)

Pacilia spilurus, Ginther, Cat., vi, 3-45, 18G6, Central America.

1036. P<ECILIA ELOXGATA, Gunther.

Head 4£; depth 4. D. 9; A. 8; scales 30 to 32-9. Caudal peduncle

deep, its least depth 1£ in its own length, and a little less than length of

head, without snout. Eye equal to length of snout, 34- in head, and

more than half width of interorbital space. Snout much depressed.

Lower jaw with two series of very small teeth only; in the upper the

posterior band of villiforni teeth is very indistinct. Origin of dorsal

fin nearer root of the caudal than occiput, a little behind root of anal,

above fourteenth scale of lateral series; dorsal fin higher than long, its

longest ray being as long as the head without snout; anal small. Light

longitudinal series of scales on each side of the tail. Caudal rounded,

its base only covered with scales. Uniform olivaceous, sometimes with

10 or 12 faint cross shades; the membrane of the pouches of scales with

a black margin; tins immaculate. A large and easily known species.

abundant in mouths of Btreami about Panama : the only species thus far

recorded in salt water. Length 4} inches, (elongatne, Lengthened.)

/'•<<</<.< - V m g •'<, Gl nthxb, Oat., n, 342, L866, Panama; Stondaohnkr, [ohth. Beltr., r, L876.

1037. IMKUI.lt l'HKSMUOMS, I , lan.v (uhi

Head i •,
: depth Sj to l

l

: eye as long as snout, ''• in head; interorbital

paoe - in head. D. 7 or 8 } a. 1
i
scales 28 9. Bod] rather elongate, shaped
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as in Fun dulus, the profile scarcely rising to front of dorsal. Teeth small,

in two well-separated series, those of the inner row small, close-set, not

trifid. Fins all low and short
;
pectoral 1£ in head ; longest dorsal ray 1^

;

caudal truncate, T-7 ; dorsal in female inserted over middle of anal, behind

anal in male. Males scarce, apparently smaller than females. Female
greenish above; sides with violet sheen; 3 or 4 black crossbars, usually very

distinct, sometimes obsolete in large examples ; one or two oblong spots

before these in the place of other bars ; last ray of dorsal with a trace of a

dark ocellus ; fins otherwise plain ; a dark streak along lower edge of cau-

dal peduncle, and another like a pencil mark along middle of sides under

the scales. Males Avithout crossbars and with the lower fins reddish.

Length 2 inches; very abundant in the clear waters of Bio Presidio, a

mountain stream of Sinaloa, 20' miles south of Mazatlan. Many speci-

mens obtained.
Pcecilia presidionis, Jordan & Culver, MS., Fishes of Sinaloa, 1895, Rio Presidio, Sinaloa.

(Type, No. 2687. Stanford Univ. Mus. Coll. Hopkins Expedition.)

319. MOLLIENISIA, Le Sueur.

Mollienisia, Le Sueur, Journ. Ac. Nat. Sci. Phila., 11, 1821, 3, plate in, (lalipinna).

Body rather stout. Mouth small ; mandible very short, its bones not

united, the dentary being movable ; both jaws with a narrow band of

small teeth, besides an outer series of long, slender, movable teeth, which
are curved and slightly compressed, placed on the outer edge of the jaw.

Branchiostegals 5. Scales large. Anal fin behind the dorsal, the anal of

the male being modified into an intromittent organ ; caudal fin alike in

the two sexes, or the lower angle very slightly produced in the male,

suggesting Xijriiojriwrus
; dorsal fin highly elevated in the male, its base

elongate, of 12 or more rays. Intestines elongate, with numerous convo-

lutions. Vertebrre 17 + 13= 30. Small mud-eating fishes, of variegated

colors, found from Carolina to Mexico, in the coastwise swamps. The
genus is scarcely distinct from Pwcilia, differing only in the larger dorsal

and the gayer coloration of the male. The species are closely related, and
are perhaps all forms of the widely distributed and variable Mollienisia

latipinna. (Named for Mollien, French minister of finance, a patron of

Peron, the friend and scientific associate of Le Sueur.)

a. Dorsal rays 12 or 13.

b. Insertion of anal behind front of dorsal; a round black spot on upper half of base of

caudal; each scale edged with dark; dorsal with 2 or 3 series of black spots.

jonesi, 1038.

Lb. Insertion of anal under front of dorsal; each scale of back with a brown spot; dorsal

spotted. Formosa, 1039.

aa. Dorsal rays 13 to 15; dorsal fin in male much elevated and with series of spots; dorsal

beginning in advance of anal; scales with dark 6pots.

c. Scales 26 to 28-10; dark spots on scales forming lengthwise stripes along back and side
;

caudal rounded. latipinna, 1040.

cc. Scales 30-10; dark spots chiefly on posterior part of body; lower angle of caudal pro-

duced in adult male. petenensis, 1041.

1038. MOLLIENISIA JONESI, Giinther.

Head 4 ; depth 3£ to 4. J). 12 ; A. 10 ; scales 29-9. Eye shorter than

snout, 4 in head, 2 in interoibital width ; length of dorsal fin i distance
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from eye to base of caudal. Dorsal (in female) much longer than high

;

anal small, opposite middle of dorsal. Brownish ; each scale with a black

posterior margin ; a black band between eye and scapula ; a round black

spot on upper half of root of caudal ; dorsal with 2 or 3 series of black

spots; anal with a black line behind and along each ray; other fins plain.

Length 3i inches. Lake Alcohuaca, a volcanic lake, Huamantla, Mexico,

8,000 feet above sea. Known from females only. (Giinther.) (Named for

T. M. Rymer Jones, its discoverer.)

Mollienesia jouesi, GCnther, Ann. Mag. Nat. Hist., xiv, 1874, 370, Lake Alcohuaca, Hua-
mantla, Mexico; Jordan & Gilbert, Synopsis, 347, 1883.

1039. JIOLLIEMSIA FORMOSA (Girard).

Head 3£; depth 3i; eye 3 in head. D. 12 or 13; A. 10. Body rather

stout. Snout short; dorsal in male longer than high, its first ray about

opposite front of anal; female with the dorsal nearly as high as long, the

anal opposite its front. Olivaceous ; scales with brown spots ; dorsal fin

with transverse series of blackish spots ; other fins immaculate. Palo

Alto, Mexico. (Girard.) (formosus, comely.)

Livtia formosa, Girard, Proc. Ac. Nat. Sci. Pbila., 1859, 115, Palo Alto, Mexico. (Coll. Clark, i

Mollienesia ftjrmosa, Gunther, Cat., vi, 349, 186G; Jordan & Gilbert, Synopsis, 347, 1S83.

1040. MOLLIEMSIA LATIPIXXA, Lo Sueur.

Male : Head 4 ; depth 2f to 3. Female : Head 3i to 3f ; depth 2.V to 2 ;.

D. 15 or 16 (13 or 14 in var. Uneolata*); A. 8; scales 26-9 or 10. Body
oblong, much compressed in males, of nearly equal height from dorsal

backward, the greatest height of body but i greater than that of caudal

peduncle; females with gibbous belly and narrower caudal peduncle;

head very small, depressed, not narrowed forward; mouth very small,

vertical, and without lateral cleft ; length of mandible about §- diameter

of orbit; teeth all very small, movable, in a rather narrow band: the

outer series much larger than the others, but still very small, composed

of slender pointed teeth, strongly curved inward ; eye moderate, \\ to If

in interorbital width, equal to or slightly greater than snout, and:; t<>

3^ in head. Dorsal very long, in adult males enormously elevated.

exceeding height of body; the tin is almost square, the base slightly

longer than the height, the upper margin nearly straight : longest ray 'J

in length of body, the last ray reaching beyond base of caudal : base of

fin 2J in body: origin of dorsal distant from base of caudal 2\ times its

distance from the tip of snout. In females dorsal low, the Longest ia\

equaling j Length of head, the Last ra> reaching i>nt halfway to baseof
caudal ; the base of the tin 3| times in length of body, its origin distant

from base of eandal if times the distance from tip of snout. Anal very

far. Uneolata. Qirabd: Four Romaic specimens and one male, from Galveston, Texas, (the

largest 2 inches long), and two femali ke Pontchartraiu, were formerh referred bj as

irietj Uneolata
( paxUioidea). Later Investigations have not confirmed the validity of

this form. Thej show the following apparent differences from M. lalipinna:

mall, the iris jet black: diameter of orbit 3% to 3% in head and 1% to 2 times in inter-

orbital width, (tbo eye 2% '" 'i (, '"l and Ij in Interorbital width, In latipkma of toe sam<
ini smaller, Its ba a In body In females, :s in males, the rays constantly 13 or 14 in

n unit «t (usually 18); origin of dorsal equidistant from tip of snout and bass ol i audal In female.

Oolorai In laHpkma, with traces of dark bars.
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small ; in the male modified into an intromittent organ and inserted in

advance of middle of dorsal, its origin about halfway between snout

and base of caudal, the fourth ray longest and thickest, \\ in head; in

females the origin is under twelfth ray of dorsal, and about midway
between tip of caudal and tip of snout. Caudal rounded, about equal-

ing length of head in females, \ greater than head in males. Ventrals

inserted behind vertical from origin of dorsal, reaching beyond vent in

females; in males the first and second rays are thickened, the second

filamentous, 1^ in head. Pectoral long, longer in males, where it reaches

beyond middle of ventrals, and is very slightly less than length of head.

Scales in very regular rows, 26 in a longitudinal series, 9 or 10 in an
oblique series forward from vent to middle of back ; humeral scale not

enlarged. Intestinal canal about 2\ times total length of fish (with cau-

dal). Color, male light olive green, marbled with darker and spotted

with pale green ; each scale on back and sides with an oblong, blackish

spot, these forming continuous lengthwise stripes; head dusky above;

opercle and cheek minutely speckled; an orange stripe above opercle;

lower parts of head mostly orange; some orange tinge on breast. Dorsal

translucent, its basal half with about 5 series of linear, blackish, hori-

zontal spots, forming interrupted lines; above middle of fin, on membrane
between each pair of rays, is a large, roundish dark spot ; between these

spots and above them are many small, round bronze spots ; membrane
between second and third rays red at base ; all of these markings irregu-

lar on first and last rays ; caudal narrowly margined all around with

black, its base lavender, its lower parts mostly whitish, the middle

orange, the upper parts pale, with round orange spots ; other fins pale

orange. Females have dorsal and caudal olivaceous, with indistinct,

narrow cross bands, formed by series of small dark spots on the rays.

Length 2\ to 3 inches. South Carolina to northern Mexico, in lowland

swamps and streams ; very abundant. The male a fish of remarkable

beauty. It often enters the sea, the gorgeous dorsal fin of the male

being conspicuous in the shallow water about the wharves at Peusacola.

(latus, broad; pinna, fin.)

MoUienesia laiipinna, Le Sueur, Journ. Ac. Nat. Sci. Phila., u, 1821, 3, New Orleans; male;

Gunther, Cat., 348, 1866; Jordan & Gilbert, Synopsis, 347, 1883.

Poecilia multilineala, Le Sueur, Jonrn. Ac. Nat. Scl. Phila., n, 1821, 4, New Orleans; female.

Pcecitta lineolala, Girard, U. S. Mex. Bound. Surv., Ichth., 70, pi. 35, figs. 9 to 11, 1859, Rio

Grande, near Brownsville, Texas. (Coll. Van Vliet and Clark.)

LimiapoecUoides, Girard, U. S. Mex. Bound. Surv., Ichth., 70, pi. 38, figs. 8 to 14, 185!), Indian-

ola, Texas. (Coll. Clark.)

Limia matamorensis, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 116, Matamoras.
MoUienesia laiipinna, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 258; Jordan & Gilbert,

Synopsis, 347, 1883.

MoUienesia lineolata, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 258.

1041. MOLLIENISIA PETENENSIS, Giinther.

Head 4 to 4£ ; depth 3 ; eye 3£ in head. D. 15
J
A. 8 or 9 ; B. 6 ; scales

30-10; vertebrsB 17 -f 13. Eye equal to length of snout, rather less than

half of width of interorbital space. Length of dorsal fin of male half dis-

tance between eye and root of caudal, in the female * ; caudal rounded,
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with scales at base only. Free portion of the tail as high as long, and
covered by 9 longitudinal series of scales on each side. Brownish green,

silvery below ; a dark spot to each scale of the upper and middle caudal
series and the lower part of the trunk ; dorsal fin of the adult male with
small, irregular brown lines or spots, and with a row of large rounded
spots along the middle of its height; interradial membrane of the cau-

dal with numerous black dots ; the lower part of the hind margin black.

Females and immature males have the dorsal fin simply ornamented with
small irregularly curved brown spots. Length 5 inches. Lake Peten.

(Giinther.) Extremely close to M. latiplnna, but reaching a larger size,

its angulated caudal suggesting Xiphojjhoi-us.

Mollienesia petenensis, GCnther, Cat., vi, 348, 18G6, Lake Peten, in Guatemala. (Coll. Salvin.)

320. XIPHOPHORUS, Heckel.

Xiphophorus, Heckel, Sitzgsber. Akad. Wiss. Wien, 1818, 1, pt. 3, 163, (Iwlleri).

This genus differs from Mollienisia only in the structure of its caudal

fin, the lower rays of which in the males are prolonged into a long sword-

shaped appendage, which in the adult is sometimes as long as the rest of

the fish. Anal of the male modified into an intromittent organ, 1 or 2

of the enlarged rays being provided with hook-like processes. Branchi-

ostegals 5. Vertebrae 16+ 14= 30. (fi^oc, sword ; (popiu, to bear.)

a. Sides in both sexes with dark lines of spots along the rows of scales; a darker stripe on 6ide

running along upper edge of caudal projection. heli.eri, 1042.

aa. Sides in both 6exes covered with irregular black blotches and spots, not following the rows

of scales; no lateral stripe. guntheei, 1043.

1042. XIPHOPHORl S HELLERI, Heckel.

Head 4£; depth 3£ to 3*. D. 13; A. 9 ; V. 6; scales 29-8. Eye as long

as snout, 3£ in head. Dorsal nearly equal in males and females, its base

3i in distance from head to caudal; caudal sword in adult male nearly

as long as the fish, yellow, with black edges; ventrals below front of

dorsal in both sexes. Body in female with regular series of dark spots

forming lines along the rows of scales as in Mollienisia', dorsal plain

in tlio female, spotted in the male, the spots in horizontal rows. Rivera

of southern Mexico and Central America. (Jiinther describes threo varie-

ties in the coloration of males; variations possibly representing distinol

species

:

a. Two yellowish-green bands along side, separated and bordered above
and below by a blue band. Rio Chisoy.

/». Middle blue band darkest, black, running from eye to and along
Upper border of caudal appendage, which in very short. Cordova.

c. Body without bands, covered all over with irregular black spots in
both sexes. Rio Chisoy. This form (figured by Cunthei. Ii-di. Centr.
Anier., 1869, pi. 87) we have here regarded as a distinol species, Xipho-
phorus guntheri.

I

Named for Prof. Karl Heller.

bonis heller »', IIim.u., Sitzgber. Akad Wins. Wien, 1848, i. L68 ; <ii M ra l R, I '
>t . \ I, MS,

Q\ mmm:, Planet Centr. kmi r., M .
I
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1043. XIPHOPHOKl S GUNTHEBI, Jordan & Evermann, new specie?.

We regard Gimther's " var. y" {gamma) from Rio Chisoy, "Body without

hands, covered all over with irregular spots " as probably a species dis-

tinct from X. hcllvri. Gimther's figure shows the form, proportions, and
tin rays of the latter, the dorsal in the female lower and more spotted,

and hoth sexes covered with dark blotches of various sizes, irregular in

form and distribution, more of them vertical than horizontal, and cover-

ing head, hack, and sides; caudal unspotted, its appendage white, edged

with hlack above and below. Rio Chisoy, basin of Rio Usumacinta,

Guatemala. (Named for Dr. Albert Gunther.)

Xiphophorus heUeri, var. y, GrxxHEit, Cat., vi, 350, 18CC, Rio Chisoy, Guatemala. (Cull. God-

man & Salvin); and Gunthbk, Fishes Centr. Amer., pi. 87, figs. 3 and 4, 1869.

Family XCIII. AMBLYOPSID.E.

(The Blind fishes.)

Body moderately elongate, compressed behind. Head long, depressed.

Mouth rather large, the lower jaw projecting: premaxillaries long,

scarcely protractile, forming entire margin of upper jaw. Jaws and pal-

atines with bands of slender villiform teeth. Branchiostegals about 6.

Gill rakers very short. Pseudobranchhe concealed. Gill membranes more

or less completely joined to the isthmus. Head naked, the surface some-

times crossed by papillary ridges. Body with small cycloid scales, irreg-

ularly placed; no lateral line. Vent jugular, close behind the gill

openings. Ventral tins small or wanting; pectorals moderate, inserted

higher than in most soft-rayed fishes ; dorsal without spine, nearly oppo-

site the anal ; caudal truncate or rounded. Cranium without median

crest. Stomach ccecal, with 1 or 2 pyloric appendages. Air bladder

present. Ovary single. Some (and probably all) of the species ovovivip-

arous. In two of the genera the eyes are very rudimentary and hidden

under the skin, and the body is translucent and colorless. Fishes of small

size, living in subterranean streams and swamps of the southern United

States. Three genera and five species are " all of the family yet known,

but that others will be discovered, and the range of the present known
species extended, is very probable. The ditches and small streams of the

lowlands of our southern coast will undoubtedly be found to be the home
of numerous individuals, and perhaps of new species and genera, while

the subterranean streams of the central portion of our country most

likely contain other species." (Putnam.) This group is doubtless a very

ancient one and the blind forms are without doubt descendants of the

eyed genus Chologaslcr, or at least of forms closely allied to it. The singu-

lar position of the vent is repeated in the peculiar family, AphredoderuU&f

likewise a relic of a lost fauna. (Heterojyygii, Gunther. Gat., VII, 1, 2, 1888.)

a. Ejes developed; body colored; ventrals obsolete; pyloric coeca 2. CHOLOGASTER, 321.

aa. Eyes rudimentary, concealed; body colorless; pyloric coecnm single.

h. Ventral fins present. Amblyopsis, 322.

bb. Ventral fias obsolete. Typhlichthys, 323.
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321. CHOLOGASTER, Agassiz.

Chologaster, Agassiz, Amer. Journ. Sci. Arts, xvi, 1853, 135, (cornutus).

This genus includes those Amblyopskke which retain the eyes in their

primitive condition of development, and which retain the structure and

color of ordinary fishes. Pyloric cceca 2. Swamps of the Southern States,

entering caves. From allies of Chologaster cornutus all the other forms

have probably descended, though the possession of ventrals in Amblyopsis

indicates their existence in the primitive type, (xcjIoc, maimed
;

yaoriip,

belly ; in allusion to the abortive ventrals.)

a. Papillary ridges wanting.

b. Sides with 3 narrow, sharply defined, lengthwise black stripes, the middle one broad-

est; a black blotch at base of caudal, with a white blotch behind it, thp fin otherwise

black. cornutus, 1044.

bb. Sides plain light brown, unstriped. agassizii, 1045.

aa. Papillary ridges present, as in the Blindfishes; sides with 3 black lengthwise stripes.

papillifeuus, 1046.

1044. CHOLOGASTER CORNUTUS, Agassiz.

(Fish of thf. Dismal Swamp.)

Head 3f ; depth 5£ to 6£. D. 8 or 9 ; A. 8 or 9 ; scales 68. Form
of Amblyopsis, but more slender, the head narrower, sharper, and less

depressed; mouth oblique, terminal, the lower jaw projecting; maxil-

lary extending nearly to front of eye ; eye small, but evident, about half

length of snout. Gill membranes separate, nearly free from the isthmus,

covering the vent. Pectoral fin 1£ in head, 1| in distance to front of

dorsal ; caudal pointed, about as long as head. Color very dark brown
above, the lower half of body abruptly white, all parts, black or white,

sprinkled over with black points ; side with 3 narrow, sharply defined,

black, lengthwise stripes, the lower sometimes breaking up into dots

behind, the middle stripe broadest, forming the lower margin of the dark

color of back, this stripe extending on side of head across eye and snout;

upper band a little nearer to line of back than to middle band ; a large,

irregular black blotch at base of caudal ; behind this a white blotch of

varying size, sometimes reduced to 2 small spots, sometimes forming a

broad white bar, covering nearly half the fin ; behind this blotch the

caudal fin is jet black ; dorsal white, more or less spotted or edged with

black. Length ljj inches. Lowland swamps of the Southern States, from

the Dismal Swamp to the Okefinokee Swamp; locally very abundant.

The above description is taken from the types of Chologaster avitus. The
study of specimens from Georgia leads to the conclusion that the nominal
species avitus ia based on a slight variation of cornutus: the body slen-

derer, the color a little different, {cornutus, horned ; the Lnoonspionons

"horns" are the flaps of the nostrils.)

Chologcuter cornutus, Auassiz, Amer. Journ. Bel. Arts, 1863, 136, ditch in a rice field at Wac-
camaw, South Carolina; GCntiiku, Oat., vn, 2, 1868; P\ i\w,' Liner. V.i

. 1873,30;

Jordah a Qilbkbt, Synopsis, 326, L883.

e following ia the substance of Professor Putnam's description of Agaasls's type: Dead
: '' depth 4] D. 8 or 0; A. 8 or 9. Vellowish brown, dark above; sides irlth 3 dark longi-
tudinal stripes, becoming dots on the tail; middle rays ol caudal fln 'lark , tins otherwise ancoi-
(red, Mouth moderate, oblique, tln> maxillarj ool extending to the eye. Pectorals reaching
nearly to fronl of dorsal, perfect, small. Bnont with I born-like projections (natal n.i ] ~

.

ih 2J ._. Inches.
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Chologaster avitus, Jordan & Jenkins, Proc. U. S. Nat. Mus., 1888, 35G, pi. 44, fig. 8, outlet of

Lake Drummond, Dismal Swamp, near Suffolk, Virginia. (Type, No. 39864. Coll.

Jenkins & Meek.)

Cfaologatfer cornvtas, Gilbert, Bull. U. S. Fish Comm., vm, 1888, 227, specimens from Okefiuokee

Swamp, Millen, Georgia; caudal fin more dusky, with little white at base.

1045. CHOLOGASTER AGASSIZII, Putnam.

Head 4 in body, its length scarcely greater than the greatest depth. D.

9 ; A. 9. Pectorals reaching little more than halfway to front of dorsal.

Uniform light brown
; tins somewhat speckled. Length 1£ inches. (Put-

nam.) Subterranean streams in Tennessee and Kentucky; not seen by us.

(Named for Louis Agassiz.)

Chologaslcr agassizii, Putnam, Amer. Nat., 1872, 30, fig., from a well at Lebanon, Tennessee.

1046. CHOLOGASTER PAPILLIFERUM, Forbes.

Head 3£ in length. Body with ridges of tactile papilla1
, as in Ambly-

opsis. Eye above and well behind maxillary, about 6 in head; pectoral

reaching halfway to the dorsal. Color precisely as in Chologaster eornutus,

except that the middle stripe is decidedly paler than the ground color of

tbe body, but darker on the head, the change being abrupt at the oper-

cular margin ; caudal fin dark brown, with several vertical rows of white

specks or blotches running across the rays ; anterior part of dorsal

similar in color, but paler. Length a tritle over an inch. The species,

agreeing with eornutus in position of eye and plan of markings, with

agassizii in length of pectorals and structure of scales, is intermediate

in length of head, and agrees with neither in color of caudal and dorsal

and tint of middle band. (Forbes.) Cave Spring, Union County, Illinois.

(papilla, papilla; fero, I bear.)

Chologaster papQliferus, Forbes, Amer. Naturalist, Jan., 1882, 1, cave spring in Southern
Illinois. (Coll. F. S. Earle.)

Chologaster 2>apillifer, Jordan & Gilbert, Synopsis, 325, 890, 1883.

322. TYPHLICHTHYS, Girard.

Typhlichtkys,GinA.B.\>, Proc. Ac. Nat. Sci. Phila., 1859, G2, (mbterraneus)

.

This genus differs from Ambhjopsis only in the absence of the ventral

fins. The body is similarly translucent, covered with papillary ridges

and the eyes are obsolete. The single species is of smaller size, and found

in the same waters. (tv^Tloc, blind; t£0i»c, fish.)

1047. TYPHLICHTHYS SUBTERRANEUS, Girard.

(Small Blindfish.)

D. 7 or 8; A. 7 or 8. Head rather blunter and broader forward than

in A, spelcBus. Mouth smaller, its cleft shorter than base of dorsal. Pec-

torals scarcely reaching dorsal. One pyloric coBCum. Colorless. Length

2 inches. Subterranean streams of limestone regions in Indiana, Ken-

tucky, Tennessee, Missouri, and Alabama ; locally abundant, with Ambly-

opsis spchvus, but more widely diffused than the latter, (subtcrraneus,

under the earth.)

TypWichthy8 8ublerraneu8, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 62, well at Bowling Green,

Kentucky; (Coll. J. E. Younglove); Putnam, Amer. Nat., 1872, 30, fig.; Jordan & Gil-

bert, Synopsis, 325, 1883; Garman, Bull. Mus. Comp. Zoiil., xvn, No. 6, 232, 1889.
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Concerning the distribution and habits of this fish, Mr. Garman gives
the following pertinent remarks :

" Typhlichthys subterraneus, Girard, the only blindfish in the collection (of Miss Ruth Hoppin,
from caves in Jasper County, in southern Missouri) is represented by a large number of exam-
ples, the majority of them taken from the wells, the balance from the caves, with the exception

of a single one from the creek outside. Compared with specimens from Kentucky and Tennessee,

they agree so exactly as to raise the question whether the species was not originated in one of the

localities and thence distributed to the others. The opinion generally held is that the cave

species of Indiana, Kentucky, and Tennessee originated in their respective localities. It is no
doubt true for some of them. The idea is well supported by the insects and Crustacea, the

species in one section being unlike tho^e of the others. It may be urged that the respect in

which the fishes differ from them is more apparent than real, since these Crustacea and insects

were derived from a number of distinct species, while in all probability the same species of fish

entered the caves in each district, and, being under the same influences in each, suffered the

same modification in each. Reduced to its lowest terms the question, so far as the fishes are

concerned, is this: Were the blindfishes distributed to the scattered localities where now found

before or after they became blind ? In favor of independent origins at distant points, it can be

said that a species, distributed over the valley, possessed of habits such as would lead it to place

itself under the modifying conditions of the cave in one place, would be most likely led to do so

in the others. On the other hand, we have the more hesitation in accepting the conclusion that

one and the 6ame species originated independently in two or more different localities, from know-
ing that exact parallels in the development of animals in nature, if they exist, are excessively

rare. If our caution prevents ready acceptance of two apparently exact evolutionary parallels

as really coincident, we become more skeptical when the number of parallels or coinciding lines

is increased. There is no doubt that the representatives of TyphUchthyssubterrauens in the various

caves were derived from a single common ancestral species. The doubts concern only the prob-

ability of the existence of three or more lines of development, in as many different locations,

starting from the same species and leading to such practical identity of result. Such identical

results would demand substantially similar modifying elements—darkness, temperature, food,

enemies, etc.—and the same length of time subjected to their influence. The likelihood of the

existence of so many like elements in distant regions is inversely to the number demanded,

•though one can not say it is impossible. To accept the conclusion favoring independent devel-

opments of the same species would involve acceptance of the idea that the caves in each of the

districts had been occupied for about the same period of time. This, of course, would not fur-

nish us with any clue to the time of formation of the caves. As an alternative, the opinion is

here advanced that theso blindfishes originated in a particular locality, and have been, and are

being, distributed among the caves throughout the valley.

"We are in the habit of looking upon great rivers like the Ohio or Mississippi as impassable

obstacles to passage from cave to cave, rather than as thoroughfares. In this we have certainly

assumed too much. Various instances are on record of the discovery of blindfishes that have

strayed into the open streams from their caverns. If there were means of determining the fre-

quency of the occurrence of 6uch instances, it would undoubtedly much exceed what we are

now inclined to credit. Persons acquainted with the streams of the Mississippi basin will agree

that their undermined banks provide series of recesses or caverns, extending; from the rills at the

sources to the tributaries and to the Gulf. The currents do not prove Insurmountable to multi-

tudes of fishes, no better provided with locomotivo organs than tho blindfishes, passing up the

streamsovery season. Swept from tho eaves by the torrents in the flooded mouths, the blind

species would find itself protected at once from light or enemies by the turbid waters. The tempera-

ture of the water at such times is low, and, should tho light penetrate so as to prove detrimental,

retreats exist on every hand in the excavations of the hanks or tie' mud of the bottom. What
migrations these fishes may make in winter we can only imagine. Hiding places are so numer-

ous and extensive as to suggeel the possibility of the evolution of blind forms* Ithout thecal

The great essentia] would bethe disposition to avoid the light, opportunities existing everywb
tin- surroundings then would bring the organization Into harmony with their demands, aoonsc

or later, as the creature was more or less plastic and yielding; disuse of the sense of light being

followed b] it- loss and atrophy of its special organ. Development of sightless forma In the

holes and burrows of the banks, or in the no id of the bottom of the river, would here folio* i

similar course to that gone through at great depths In lake or o

F. N. A. it;
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" Crooked streams are not bo impassable as oue might suppose, even to floating objects, insects,

mollusks, etc. A twig or leaf dropped into the current on the inside of the upper arm of a

horseshoe curve in a stream is carried near to the opposite shore before it leaves the bend, and,

especially if favored by the wind, is often carried completely across. The passage is much easier

to animals that swim, however feebly. Taking everything into the account, it does not appear

to he at all necessary to credit TypKlichihyi subterraneus from Kentucky, Tennessee, and Missouri

with more than a single point of origin. The same may be said of Ambtyopsis spt&sau of Ken-

tucky and Indiana, and of the blind crayfish of the same States.

" In an article entitled ' Life in the Wyandot Cave.' Ann. Mag. Nat. Hist., Ser. 4, viii, 1871, p.

368, Professor Cope makes this statement concerning AnMyopsk : ' If these Amblyopaea be not

alarmed, they come to the surface to feed, and swim in full sight, like white aquatic ghosts.

They are then easily taken by the 1 and or net, if perfect silence is preserved ; for they are

unconscious of the presence of an enemy, except through the medium of hearing. This sense,

however, is evidently very acute, for at any noise they turn suddenly downward and hide

beneath stones, etc., on the bottom.' The statement is repeated in Amer. Nat., 1872, p. 409.

Such a development of this sense, in recesses where we are accustomed to think any sounds other

than those made by the rippling or dripping water are almost unknown, is not what one would

have expected. Having this in mind, I wrote to Miss Hoppin, asking her to make experiments

on Typhlichthys, and to determine what she could in regard to hearing, feeding habits, etc. The

quotations here given are from her replies:

•' ' For about two weeks I have been watchinga fish taken from a well. I gave him considerable

water, changed once a day, and kept him in an uninhabited place subject to as few changes of

temperature as possible. He seems perfectly healthy, and as lively as when first taken from the

well. If not capable of long fasts, he must live on small organisms my eye can not discern. He is

hardly ever still, but moves around the sides of the vessel constantly, down and up, as if need-

ing the air. He never swims through the body of the water away from the sides, unless disturbed.

Passing the finger over the sides of the vessel under water, I find it slippery. I am careful not

to disturb this slimy coating when the water is changed. * * * Numerous tests convince

me that it is through the sense of touch, and not through hearing, that the fish is disturbed: I

may scream, or strike metal bodies together over him as near as possible, yet he seems to take no

notice whatever. If I strike the vessel so that the water is set in motion, he darts away from

that side through the mass of the water, instead of around, in his usual way. If I stir the

water, or touch the fish, no matter how lightly, his actions are the same.'" [Garman, Bull.

Mus. Comp. Zobl., xvn, No. G, 1889, 232.]

323. AMBLYOPSIS, De Kay.

Aniblyopsis, DeKay, New York Fauna: Fishes, 187, 1842, [spelseus).

Eyes rudimentary, concealed under the skin and not functional. Sur-

face of head and body crossed by vertical tactile ridges. Gill membranes
fully joined to isthmus. Ventral fins present, quite small, close to anal.

One pyloric cu'cum. Colorless fishes of small size, inhabiting the cave

streams in the limestone regions of the Ohio Valley. (a/uSXic, obtuse;

bipig, vision.)

1048. AMBLYOPSIS SPEL.EUS, De Kay.

(Blindfish of the Mammoth Cave.)

Head 3 in length : depth U. D. 9; A. 8; V. 4 ; P. 11. Body and head

covered by fine ridges of tactile papilla-. Colorless. Mouth comparatively

large, the length of its cleft about equal to base of dorsal. Pectorals reach-

ing front of dorsal; caudal long, rather pointed. Length 5 inches. Subter-

ranean streams of the limestone region of Kentucky and southern Indiana
;

not rare; most common in the River Styx of the Mammoth Cave. V&ty

tenacious of life and readily kept in aquaria, (spelceus, pe.rtainingto caves.)

Amblyopsis spelseus, Dk Kay, N. Y. Fauna: Fishes. 187. 1842, Mammoth Cave, Kentucky:
<m mhkk, Cat., vii, 2, 1S68; Putnam, Amer. Nat.. 1872, 30, fig.; Jordan & Gilbert, Synop-

sis, 324, 1883.
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Order Y. SYNENTOGNATHI.
(The Synentognathous Fishes.)

Lower pharyngeal bones fully united : second and third superior pharyn-

geals variously enlarged, not articulated to the cranium, sending processes

forward; the fourth small or fused with the third. Vertebra numerous
(45 to 70), the abdominal ones much more numerous than the caudal.

Ventral fins abdominal, without spine, the rays more than 5. Scapula

suspended to the cranium by a post-temporal bone, which is slender and
furcate. Articular bone of lower jaw with a small supplemental bone
perhaps corresponding to the coronoid bone. Parietal bones much
reduced, well separated by the supraoccipital. Supraclavicle not dis-

tinct; no interclavicles. No mesocoracoid. Maxillary very close to pre-

maxillary and sometimes firmly joined to it, the suture always distinct.

Basis of cranium double in front, but without muscular tube. No adipose

fin. Fins without spines. Lateral line concurrent with the belly, peculiar

in structure. Air bladder usually large, without pneumatic duct. Intes-

tinal tract simple, without pyloric coeca. This order* is allied to the Haplom i

on the one hand and to the Percesoces on the other, and like these groups, it

marks the transition from the soft-rayed to the spiny-rayed fishes. In their

anatomical characters the Synentognathi most resemble the latter, but

there are never spines in the fins, and the lower pharyngeals are united.

The group is divisible into four closely related families, which have usually

been regarded as subfamilies of one family, Exoccetidce or Scomberesocida

.

The remarkable differences in the pharyngeals seem to us to require the

division of the group into four families, the differential characters having

been first pointed out by Mr. Edwin C. Starks, a student in Stanford

University, (ovv, together; kvTbg, within; yvuBoq, jaw.) {Physostomi,

part; family Scomberesocidce, Gunther, Cat., vi, 233-298, 1866.)

a. Third superior pharyngeal on each side scarcely enlarged, not longer than its anterior pro-

cess, and armed with comparatively few (about 15) pointed teeth; fourth superior

pharyngeal distinct on each side; lower pharyngeals united into a small linear plate,

armed with Mnall teeth; vertebrae with zygapophyses; both jaws produced In along

beak in the adult (the upper short in the young); teeth in jaws strong, unequal; max-
illaries firmly appressed to the premaxillaries; a distinct suture along the boundary;

coronoid bone (attached to the articular) evident. Species carnivorous. Esociu b, xciv.

<««. Third Buperior pharyngeal greatly enlarged, covered with bluntish, tricuspid teeth; fourth

superior pharyngeal wanting or (used with the third; lower pharyngeals large, fused

into a thick triangular bone with transversely concave Burface, covered with blunt,

tricuspid teeth; teetb In jaws always small, conic, or tricuspid; maxillary close to pre-

maxillaiy, but uol suturaliy joined to it, there being some open space between; coro-

noid bone small, i>ut present ; no canine teeth; no zygapophyses to the vertebrae.

'-. Third superior pharyngeal solidly joined w ith it- fellow to form an ovoid plate, which

sends two processes forward; cleft ol mouth narrow; the lower Jaw usualiv pro-

duced; teeth ofjaws tricuspid; herbivorous sp Bsmikahphiox, m-v.

i>h. Third superior pharyngeals more or lesscloselj appressed, bul not muted; species at

least pa rt ly carnivorous.

* With tiii~ order begins the lerba I families In which the air duct of the air bladder dieap-
in the adult condition. Tins'- form the group oi series known a- Phymctytti, in contra*

distinction to the Phytostomi, in which the an- duel Is persistent. To tb< I ong the
Odariophyii, .1/ ndyli, JIaplomi, etc.
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c. Dorsal and anal fins each with several detached finlets; cleft of month Ion*;-, both

jaws being more or less produced in a pointed beak; paired fins small.

Scombeesocid^:, xcvr.

cc. Dorsal and anal without finlets; cleft of mouth short, the jaws not produced in a

beak; pectoral fins more or less produced, forming an organ of flight.

Exoc<ktii>.t:, xcvn.

Family XCIV. ESOCID.E.

(The Needlefishes.)

Body elongate, very slender, compressed or not, covered with small,

thin scales. Lateral line very low, running as a fold along side of belly.

Both jaws produced in a beak, the lower jaw the longer, very much the

longer in the young, which resemble Hemiramphus ; mamillaries grown

fast to premaxillaries ; each jaw with a band of small, sharp teeth,

besides a series of longer, wide-set, sharp, conical teeth. No finlets. Dor-

sal fin opposite anal, both fins rather long. Air bladder present. Lower
pharyngeals united to form a long, slender, narrow plate, with flat sur-

face, covered with small, pointed teeth; upper pharyngeals distinct, the

third pair little enlarged, each with some 15 moderate, unequal, pointed

teeth (Tylosurits marinus) ; fourth pair well developed, with similar teeth,

but without anterior processes. Vertebra? numerous, with zygopophyses.

Ovary single. Voracious, carnivorous fishes, bearing a superficial resem-

blance to the Gar Pikes; found in all warm seas, sometimes entering

rivers. Genera 4, only 2 of which (Tylosurits and Athlennes) are found in

our waters ;* species about 50, the majority of them American. Their

habits are ordinarily much like those of the pike, but when startled

they swim along the surface with extraordinary rapidity, often leaping

above the water for short distances. When thus leaping the large

species of the tropics are sources of dauger to incautious fishermen,

sometimes piercing the naked abdomens of the savages. Most of them

are good food-fishes, but the green color of the bones of the larger

species often causes them to be avoided, for no good reason. (Scombereso-

cidce, part, Gunther, Cat., VI, 233-256, 1866.)

a. Gill rakers none; no teeth on vomer; dorsal and anal elevated ia front; caudal fin lunate.

b. Body subterete or slightly compressed, its breadth more than % its greatest depth.

TvLosntrs, 324.

bb. Body much compressed, its breadth not half its greatest depth. Athlennes, 325.

324. TYLOSURUS,t Cocco.

TylosurKs, Cocco, " Lettere in Giornale Sci. Sicilia, xvn," 18, 1829, (cartirami imperialis acus).

Body elongate, very slender, not much compressed. Both jaws pro-

longed into a beak, the lower jaw somewhat the longer, much the longer

in young fishes, the very young resembling Hemiramphus. Each jaw

armed with a band of small, sharp teeth, beside which is a series of

*The remaining genera are Esox, {Belone\ and Polamorrhaphis. Esox is characterized by the

presence of fin rakers and is confined to the Old World and the islands of the Pacific. Potamor-
rujifiis is similar to Tylosurus, but with the dorsal and anal not falcate. Its species inhabit the

rivers of South America.

t For a full account of the American species of this genus see Jordan & Fordice, Proc. U. S.

Nat. Mus., 1886, 339-361.
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longer, wide-set, sharp, conical, unequal teeth; no teeth on vomer or

palatines. Scales small, thin ; lateral line running along the side of

the helly, becoming median on the tail. No finlets. Dorsal fin more or

less elevated anteriorly ; caudal fin short, unequally lunated or forked;

pectorals moderate; ventrals small, the latter inserted behind the middle

of the body. Gill rakers obsolete. Bones usually more or less green.

Size comparatively large. Species numerous. Voracious fishes, chiefly

American ; one species crossing to Europe; some of them entering rivers.

This genus differs from the Old World genus Esox* (Linnaeus) Rafinesque,

(= Belone, Cuvier), in the absence of gill rakers and of vomerine teeth.

(rv/ior, callus ; ovpd, tail; in allusion to the caudal keel, on which the

genus was originally based, a character of little importance.)

ft. Mouth capable of being -nearly or quite closed, the upper jaw not conspicuously arched at

base.

b. Caudal peduncle compressed, deeper thau broad, without trace of keel along tbe lateral

line; dorsal and anal fins short, each of 13 to 1G rays, the posterior rays not elevated;

anal longer than dorsal and inserted farther forward; jaws slender, about twice as

long as rest of head; no fold of skin across preopercle; caudal subtruncatc, the

lower lobe somewhat produced; sides with a bluish-silvery band; species of small

size, with the scales and bones no.t green,

c. Scales comparatively large, about 85 before the dorsal fin, and about 7 or S rows on

the cheeks; body robust, the depth about 5 in head; coloration pale, the dorsal

and caudal brick red in life; lateral stripe narrow for its entire length; no scap-

ular blotch. N0TATIS, 1(>49.

cc Scales small, 140 to 150 before dorsal fin, about 12 rows on the cheeks; body slen-

der; ventrals inserted at a point nearer cheeks than base of caudal; fins with-

out red; lateral stripe broadened below the dorsal fin.

<1. Region above base of pectorals with a conspicuous round blackish blotch.

SCAPULARI8, 1

<hl. Region above base of pectorals without black spot.

e. Body very slender, the depth 7 in head, which is 2 J in body: eye moderate,

- ]
', to 2% in postorbital part of head; no distinct notch in the temporal

ridge; maxillary not entirely concealed by preorbital. I). 1, 15; A. 1, 17;

scales in lateral lino 225. TIMUCTJ, 1051.

ee. Body less slender, the depth 6 in head, which is 2f in body; eye large, 21

in postorbital part of head; a distinct notch on temporal ridge close

behind eye; maxillary almost entirely concealed by the preorbital.

D. 1, 15; A. 1, 17; scales in lateral lino 200. EDBTOPS, 1062.

}-}>. Caudal peduncle very much depressed, wider than deep, but without trace of keel.

Bead 2 '• in length; eye J 1

, in postorbital part of head; maxillary nearly eon-

cealed by preorbital; body subterete; snout very nearly twice length of reel o\'

head; brownish above, silvery below, a bluish Literal stripe edged below with

black and yellowish; BCaleS DOt very small. I). 1*'.; A. 17. DIPLOT i \i \. 1053.

/'/>/>. Caudal peduncle mor ' less depressed, or, at least, with a more or less developed

dermal keel along the lateral line; scales and i es more or less green.

/. Dorsal and anal tins short, each of 14 to 19 rays, tbe anal larger than the dorsal

and beginning farther forward; last raj B of dorsal and anal low; jaws slender,

about twice as long as real of head; no told of skin across preopercle,

i> . ry small, 4 to ." in postorbital part of bead; caudal keel sharp, color

black; body and tail much depressed ; teeth very small.

//. Eye 5 in postorbital part of head; dorsal rays 14; A 15. uiobops, 1054.

* From the original
|
enui Esoxot Linnaeus, the groups caUed Sphyrmta, Synodua, and Ltpiaosteui

were detached by Lncepede as dietind genera in 1803. In 1810 the remain In were
divided by Raflnesque into two genera, /"<<-. Rafinesque, typified by E*ox htciua, Linnaeus, and

u| which Eaox helotut was taken as tbe type. Tin- restriction "t the ; , mi i. name /

sarliest, mual itand, ami the nam,. />.. .- mail supersede r-
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hh. Eye 4 in postorbital part of head; dorsal rays 1G; aual 19.

ANGUSTICEPS, 1055.

gg. Eye moderate, 2 to 334 times in postorbital part of head.

i. Caudal fin forked; caudal keel sharp, broad, and conspicuous; top of head

flat, striated, without median groove; base of upper jaw much depressed;

maxillary entirely hidden by preorbital; teeth very small; ventral fin

midway between eye and caudal; scales not very small. D. 1, 13; A.

1, 18. ARDKOLA, 1056.

ii. Caudal fin unequally lunate, theemargination not deep, the lower rays mod-
erately produced; scales very small; sides with a silvery lateral stripe;

caudal keel not very conspicuous, not black; top of head with median

groove; maxillary not entirely concealed by preorbital; ventral inserted

midway between preopercle and base of caudal. Species of moderate

size, with the scales and bones more or less green.

j. Body very slender, the depth 6% to 7 in length of head; caudal keel
not very small.

A-. Posterior half of pectorals more cr less abruptly black; eye large,

2*^ in postorbital part of head. P. 1, 1G; A. 1, 17; lateral

ilne 250. sierrita, 1057.

hk. Posterior half of pectorals pale, like the base of the fin ; eye rather

small, 2% in postorbital part of head. D. 1, 15; A. 1, 17;

lateral line 370. exilis, 1058.

jj. Body moderately slender, the depth 5% in length of head; caudal keel

little developed.

/. Eye moderate, 2% in postorbital part of head; pectorals not black

posteriorly. D. 1, 15; A. 1, 17; lateral line 300; a dark bar on
opercle. marinvs, 1059.

U. Eye small, 3% in postorbital part of head. D. 13 or 14; A. 15orl6;
pectoral pale. almeida, 10G0.

ff. Dorsal and anal fins long, each of 17 to 25 rays, the last rays of the dorsal fin more

or less elevated in the young, becoming lower in the adult; caudal keel rather

strong, black; one or more folds of skin across the edge of the preopercle; caudal

fin deeply emarginate or unequally forked. Ventrals inserted midway between

base of caudal and middle of eye. Species of large size, with the scales and
bones green; no distinct lateral stripe.

vi. Beak short and very strong, its length 1^ to l{j- times length of rest of head;

body comparatively robust, the depth more than A length of head.

)(. Dorsal fin of moderate length, its rays 1, 10; anal rays 1, 17; insertion of

dorsal notably behind that of anal; snout very short, \ x/2 times length

of rest of head; lateral line 440. fopiator, 10G1.

mi. Dorsal fin long, its rays 1, 21 to 1, 24; anal rays 1, 22 to 1, 24; insertion of

dorsal almost opposite that of anal; snout longer, \~/A to 1|] length of

rest of head; lateral line about 350. raphidoma, 1062.

nnn. Allied to T. raphidoma, but insufficiently characterized, galeatus, 1063.

nun. Beak strong, but more elongate, its length about twice length of rest of

head; dorsal beginning behind front of anal.

". Greatest depth of body equal to length of pectoral; teeth shorter and

weaker than in T. aeus. D. 21 to 22; A. 19 or 20; a grayish lateral

streak. PAGIFICUS, 1064.

oo. Greatest depth of body about % length of pectoral. D. 1, 23; A. 1, 21;

lateral line 380; no lateral stripe. acts, 1065.

aa. Mouth not closing completely, the upper jaw arched at hase; lobes of dorsal and anal low,

the last rays elevated; eye very large, 2^,, in head; scales small, green. D. 24; A. 22;

a bluish lateral band. cakiisb.v.is, 1066.

1041). TYLOSl IU S NOTATUS (Poey).

(Needle-fish; Long-.taws.)

Head 2: depth 5. D. 13; A. 13:* scales large, 85 before dorsal, 150

in lateral Hue. Body robust, uot compressed ; tail posteriorly uot

* Counting developed rays only.
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compressed, deeper than broad, without keel, the lateral line not black.

Head flat above, with deep, scaly median groove: maxillary hidden by
the preorbital. Jaws long and slender, the upper from eye nearly twice

rest of head; mouth closing completely. Teeth moderate, wide-set;

scales and bones not green. Eye equal to interorbital space, 2£ in post-

orbital part of head. Pectoral as long as postorbital part of head : ven-

trals very small, placed midway between axil and base of caudal ; cau-

dal slightly lunate, the lobes subequal. Color pale greenish, with silvery

stripe; tips of vertical fins brick red in life. Length about 20 inches.

West Indies, north to Pensacola, common about Key West; easily known
by its few fin-rays, (notatus, marked.)

Belone notata, Poey, Memorias, H, 293, 1860, Havana; Ginther, Cat., vi, 248, 18GG; Goode &
Bean, Proc. IT. S. Nat. Mus., 1879, 151.

Tylosurus notatus, Jordan & Gilbert, Synopsis, 373, 18S3; Jordan & Fordice, Proc. U. S. Nat.

Mus., 1886,345.

1050. TYLOSURUS SCAPULARIS, Jordan & Gilbert.

Head 2*; depth 6f ; eye 2£ in postorbital part of head. D. 14; A. 15;

scales 215. Body slender, subterete. Caudal peduncle compressed, with-

out keel
;
jaws slender, twice length of rest of head. Scales small, 145 to

150 before dorsal ; maxillary not wholly concealed by preorbital. Greenish
;

a bluish-silvery lateral band, which is broadened below dorsal ; a con-

spicuous round, dark blotch above pectoral. Length 11 feet. Panama;
rather scarce. (saq)ula, shoulder, which has a dark spot.)

Tylosurus scapidaru, Jordan & Gilbert, Bull. U. S. Fish Comm., i, 1881, 307, Panama. (Type,

Nos. 29427, 29435, and 29438. Coll. Gilbert.) Ibid., II, 1882, 109; Jordan, Proc. U. S. Nat
Mus., 1885, 370.

1051. TYLOSURUS TIMUCU (Walbaum).

(Timucc; Peixe Aguliia.)

Head 2{j ; depth 7 ; eye moderate, 2£ to 2f in postorbital part of head.

Scales small, 225, about 150 before dorsal. D. 15 ; A. 17. Body very
slender, subterete; caudal peduncle not keeled ; ventrals inserted nearer

cheeks than base of caudal. No distinct temporal notch ; maxillary

not entirely concealed. Scales and bones not green. Greenish; a silvery-

bluish lateral band, widened below dorsal; no scapular spot. Length H
feet. Florida Keys to Brazil; not rare; our specimens from Key West.

Cuba, and Bahia.

Wmucu or Peixe agtUha, Marcgrave, Pise. Brasil., 108, 1648, Brazil.

.
\V\ii:\i - Ait'-'li Piw\, in, 88, lT'.i'i, Brazil; after Tknueu of Makcukwi

BeUms atbtruneaia, I'm-.v, Memoriae, ir, 295, 1860, Havana.
/;./..„- depresta, Poey, Memoriae, ,296, L860, Havana.
Tylowrtu aayilta, Jordan A: Gilbert, Proc. V. S. Nat. Bias., L884, 26, Key West. (T3

34966. doll. Jordan.)

Tylosurus subtruncatus, Jobdab a Fobdicb, /. <., 346,

1062. TYL0SUBU8 EUBTOPS, Bean 4 Dreeel.

(Lobo-j IW.)

I). l.">: A. 17: scales 200. Close to Tylosurus timuou, bn1 the body Less

lender, the depth 6 in head, which is about ''> in bodj : eye Larger, ~ in

postorbital pari of head: a distinol aotoh <»n temporal ridge dose
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behind eye ; maxillary almost entirely concealed by preorbital. Cuba
and Jamaica, (eiipvg, wide; o)ip

}
eye.)

Tylosurus eurt/ops, Bean & Deesel, Proc. U. S. Nat. Mus., 1884, 168, Jamaica. (Type, No.

32073. Coll. Public Museum of the Institute of Jamaica.) Jordan, Proc. U. S. Nat. Mus..

1886, 35.

1053. TTLOSURl S DIPLOT.EMA (Cope).

Head 2£j eye 2| in postorbital part of head. D. 16; A. 17. Body sub-

terete ; caudal peduncle very much depressed, wider than deep, but

without trace of keel; maxillary nearly concealed by preorbital; top of

head nearly smooth. Caudal moderately emarginate; snout nearly

twice length of rest of head ; scales not very small, 23 rows between

dorsal and anal. Brownish above, silvery below, a bluish lateral stripe

edged below with black and yellowish. St. Martin Island, West Indies.

(Cope) ; not seen by us. (6i-/.6og, double : raivla, ribbon or stripe.)

Belom diplotimia, Cope, Trans. Amer. Phil. Soc. Phila., 1871, 481, St. Martin Island, West
Indies.

1054. TYLOSIRUS MICEOPS (Gunther).

Head 3. D. 13 to 15; A. 11 or 15. Tail strongly depressed, with a

sharpish edge, which is posteriorly black. Body depressed, rather

broader than deep. Upper surface of head flat, smooth, with a narrow

median groove; superciliary region quite smooth; base of premaxillaries

depressed ; maxillary half hidden by the preorbital. Teeth of moderate

size, widely set; vomerine teeth none. Diameter of eye little more than

width of interorbital space and i length of postorbital portion of head,

which is rather more than half length of beak. Depth of body consider-

ably less than length of pectoral fin, which is less than the distance of

the opercular margin from the orbit ; ventral fin a little nearer head than

caudal : middle and hinder dorsal and anal rays subequal in length, short,

the last terminating at a considerable distance from root of caudal ; origin

of anal somewhat in advance of that of dorsal ; caudal forked, with

the lobes subequal in length. Scales minute, adherent. The termination

of the lateral keel on the caudal fin black. Coast of Guiana. (Gunther.)

(jiLKpoq, small; iorp, eye.)

Belone microps, Gunther, Cat., vi, 237, 1866, Surinam, British Guiana. (Coll. Sir R. Schom-

burgk.)

1055. TYLOSURUS AXGUSTICEPS (Gunther.)

Head 2,i. D. 16; A. 19. Tail strongly depressed, with a sharpish lateral

edge; body subcylindrical. Head narrow, elongate, rather convex above,

with a deep, median longitudinal groove. Base of the intermaxillaries

depressed ; teeth very small : maxillary half hidden by the preorbital.

Eye i length of postorbital part of head, which is more than that of peo-

toral. Ventral somewhat nearer to head than caudal: middle and hinder

dorsal and anal rays Subequal m length, short, the last terminating at a

considerable distance from root of caudal ; caudal fin somewhat emar-

ginate. Scales very small. Termination of the caudal keel blackish.

Coast of Ecuador. (Giiuther.) (angustus, narrow ; -ceps, head.)

Belone angusliceps, GCnther, Cat., VI, 238, 1866, Ecuador. (Coll. Fraser.)
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1056. TTLOSURLS ARDEOLA (Cuvier & Valenciennes).

D. 13 ; A. 18. Caudal peduncle depressed and with a sharp keel : scales

and bones green; eye moderate; top of head striated ; teeth very small;

base of upper jaw much depressed; maxillary entirely hidden; caudal fin

forked; ventral midway between eye and caudal. West Indies. (Gunther,

as " Belone depressa"); not seen by us. The synonymy below is all more
or less doubtful. {Ardeola, diminutive of Ardea, heron.)

f Belone ardeola, Cuvier & Valenciennes, Hist. Nat. Poiss., xviii, 425, 1846, Martinique.

f Belone cigonella, Cuvier k Valenciennes, Hist. Nat. Poiss., xviii, 436, 1846, Porto Rico.

? Belone argalus, Le Sueur MS. in Cuvier & Valenciennes, Hist. Nat. Poiss., xviii, 439, 1846,

Guadeloupe.

Belone depressa, Gunther, Cat., vi, 235, 1866; not of Poey.

1057. TYLOSURUS STOLZMANNI ^Steindachner).

(SlERRITA.)

Head 2f ; depth nearly 18 ; eye large, about 10i in head or about 3 in

postorbital part. D. I, 16; A. I, 17; P. 13; scales about 250. Body very

slender, not compressed; caudal peduncle depressed, half wider than

deep, the lateral line forming a moderate keel, which is green. Jaws
very long, slender, and fragile, the tip of the lower projecting; length of

upper jaw from eye 2f times length of postorbital part of head, or 9 times

space between nostrils; maxillary scarcely reaching vertical from front

of pupil, about half of its posterior portion slipping under the preor-

bital, which is small, not reaching backward to tip of maxillary. Scales

larger than in T. cxilis. Interorbital region with a rather broad and deep

scaly groove, widest anteriorly and extending backward to opposite mid-

dle of cheeks ; behind this the middle part of cranium somewhat elevated

and bounded by two longitudinal ridges higher than the temporal ones;

this region scaleless. Cheeks well scaled ; scales on opercle very minute.

Dorsal origin above base of fifth anal ray; anterior rays of both tins

produced; other rays equal, the posterior not reaching nearly to base of

caudal; anal lobe higher than dorsal lobe, its length
f,
postorbital part

of head; ventrals small, extending about i distance to origin of anal,

their insertion midway between base of middle caudal rays and middle

of cheek
;
pectorals broad, as long as postorbital part of head, the appei

ray broad ; caudal lunate, lower lobe longer. Color green above, white

below ; a dusky dorsal stripe and a silvery lateral one : sides of head sil-

very, upper part of cheek punctulate, a blackish half bar between cheek

and opercle; a blackish blotch above eye and one in front of nostrils; tins

olivaceous, somewhat dusky at tip; posterior part of pectoral more or less

abruptly black, sometimes merely dusky : caudal keel green. Length 2

feet. Abundant at Ma/atlan, where it is a common market fish; also

taken at (Juavmas by E vermann and Jenkins; south to Pern.

f.rhmr si,,i ., ,,, ami, >n [NDACUKBR, [chth. Beitr., rn, 21, 1878, Tumbez, Peru.

fyiosurus tierrita, Jordan a Qilbebt, Proc. D. 8. Nat. kins., 1881, 168, Bdazatlan. type, S -

28162, 2826.r), 2'.fj'27, 2B377,and 2 I > Coll. Gilbert.)

• Thii description la drawn ap from Bfacatlan specimens, Including the types of '/. tierrita.

Bteiudacbner's i.\ pes "i /' UoUcmanni an- described as baring smallai eys ill m bead Instead "i

10^), tbe pectorals merelj dusky, and D. l'»; A. i »
•

.
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1058. TYLOSURLS EXILIS (Girard).

(Needlefish.)

Head 2f ; depth 7 in head. D. 15 ; A. 17 ; scales 370. Body very slender

;

tail very slender, broader than long, with a moderate keel, pale in color:

head long, the upper jaw from eye twice rest of head. Eye moderate, 2f
in postorbital region. Maxillary not nearly all hidden by the narrow pre-

orbital. Top of head flattish, with a broad scaly groove. Pectoral fin

1^ in postorbital part of head ; ventrals short, midway between preopercle

and base of caudal; dorsal and anal falcate, rather low, the anal begin-

ning before dorsal ; caudal fin slightly and uneq ually lunate. Translucent

green, silvery below; an olivaceous vertebral streak and a oluish lateral

band; fins plain, olivaceous, the pectoral without black. Scales very

small and thin, 280 before dorsal. Length 3 feet. Coast of southern

California, from Point Concepcion southward to Cerros Island ; abundant

;

rarely used as food on account of the " green backbone." Close to Tylo-

surus marinus, the body more slender, (exilis, slender.)

Bdoneexilis, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 149, San Diego (Coll. A. Cassidy); Girard,

Pac. R. R. Surv., Fish., 158, 1858; Ginther, Cat., vi, 238, 1866.

Tylosvrus exilis, Jordan & Gilbert, Synopsis, 374, 1883; Jordan & Fordice, I. c, 349.

1059. TYLOSURUS MARINUS (Walbaum).

(Garfish ; Billfish ; Needlefish ; Agujon.)

Head 2*; depth 5£; snout 4^. Eye large, 2£ in postorbital part of head.

D. 15; A. 17 ; vertebrae 44 + 24 = 68 ; scales 300. Body slender, not com-

pressed; tail moderately depressed, broader than deep, the lateral line

passing into a slight keel which is not black. Head long, flat above, with

a broad, rather shallow, scaly median groove. Upper jaw from eye twice

length of rest of head; maxillary not nearly hidden by the preorbital.

Teeth sharp; mouth not quite closing. Scales and bones more or less

green; pectoral equal to postorbital part of head. Ventrals moderate,

midway between preopercle and base of caudal ; dorsal and anal somewhat

falcate; the last rays always short; caudal fin slightly emarginate.

Scales thin and small, 240 before dorsal. Color greenish, sides silvery;

a narrow silvery lateral stripe; a dark bar on front of opercle; fins

olivaceous. Length 4 feet. Cape Cod to Texas; very abundant on our

Atlantic and Gulf coasts; often ascending rivers far above tide water,

and doubtless breeding in fresh waters, (marinus, of the sea.)

Sea Snipe, Schopf, Gesellsch. Naturforschende Freunde, 177, 1788, Long Island.

Esox marinus, Walbaum, Artedi Piscium, m, 88, 1792; after Schopf.

Esoxbelone, var. marinus, Eloch & Schneider, Syst. Ichth., 391, 1801; after Schopf.

Esox longirostris, MiTCHILL, Amer. Month. Mag., n, 1818, 322, Hudson River.

Belone Unmcata, LeSieur, Journ. Ac. Nat. Sci. Phila., n, 1821,126, New York Bay; Ginther,

Cat, vi, 244, 1866.

Iielone scrutator, Girard, U. S. Mex. Bound. Surv., Ichth., 30, pi. 13, 1859, Brazos Santiago.

and St. Joseph Island, Texas. (Colls. John H. Clark and Gustav Wiirdemann.)

Tylosuvus longwostris, Jordan & Gilbert, Synopsis, 374, 1883.

Tylosurus marinus, JORDAN & FORDICE, 1. C, 351.
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1060. TYLOSURUS ALMEIDA (Quoy & Gaimard).

(TlMUCU.)

Head about 3. D. 13 or 14; A. 15 or 16. Very close to Tylosurus mart?

nus, but with smaller eye, 3 to 3£ in postorbital part of head, and fewer fin

rays. Surinam to Rio de Janeiro, and probably northward in the West
Indies. Known to us from the specimens called Belone timucu by Cuvier

& Valenciennes. (Named for Don Fr. Almeida, once Secretary of the

Portuguese legation at Paris.)

Belone almeida, Quoy & Gaimard, A'oyage de l'Uranie, Zoiil., 226, 1824, Brazil.

Belone timucu, Cuvier & Valenciennes, Hist. Nat. Poiss., xviii, 426, 1846, Rio de Janeiro; not

Esox timucu of Walbaim.

Belone truncata, var. guianensis, Gunther, Cat., vi, 245, 1866; not of Muller & Troschel.

1061. TYLOSURUS F0DIAT0R, Jordan & Gilbert.

(Agujon.)

Head about 3f; depth 15; eye large, Q\ in snout, 3 in postorbital part

of head, and 2 in interorbital width. D. I, 19; A. I, 17; V. 6; P. 14:

scales 440. Body robust, the caudal peduncle with a strong keel, black

in color; one or more folds of skin across edge of preopercle; caudal

unequally forked; dorsal with its last rays elevated in the young. Beak
short and very strong, the snout 1| times length of rest of head. Dorsal

inserted opposite anal ; ventrals inserted midway between base of caudal

and middle of eye. Cheeks closely scaled, opercles nearly naked ; scales

extremely small. Color green above, silvery below ; fins somewhat dusky,

except the anal, which is pale; cheeks and lower jaw silvery ; middle
line of back darker; scales and bones a very bright green; no distinct

lateral stripe. Length 3 to 5 feet. Pacific coast of Mexico ; common about
Mazatlan and Acapulco. A very robust species, distinguished from T.

rapliidoma by its fewer fin rays, (fodiator, one who stabs, this species,

like the next, being often dangerous to fishermen.)

Kty&Munu fodiator, Jordan a; Gilbert, Proc. U. S. Nat. Mus., 1881, 45'.), Mazatlan. (Type, New.

28190 and 28323. Coll. Gilbert.) Jordan, Cat. Fishes N. A., 59, 1885.

1062. TYLOSURUS BAPHIDOfflA (Ranzaui).

(Houndfish; Aguja de Casta; Guardfish.)

D. 21 to 24 ; A. 22 to 24; scales 350. Caudal keel rather strong, black :

one or more folds of skin across edge of preopercle. Body robust, little

compressed, its greatest breadth a little more than | greatest depth; cau-

dal peduncle slightly depressed, a little broader than dee]), with a slight

black dermal keel. Head broad, interorbital space nearly Length of

postorbital pari <»t" head, with a broad, shallow, nearly naked median
groo\e. which is wider behind and forks :it the nape Supraorbital bones
with radiating strisB. .laws anusually short) stiff, strong, rapidly taper-

ing forward : Large teeth of jaws very Btrong, knife-shaped. Upper jaw
from eye about L{ times aa hum as the rest of head. Eye large, 7 in

noout, -'• in postorbital pari of head, and l
'
in interorbital width, fcfaj

i liars entirely covered b] the preorbitaL Cheeks denaelj aoalad ; operolet
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mostly naked except along the anterior margin. Scales of body minute,

especially above. Dorsal fin low posteriorly ; the height of its auterior

lobe equaling that of anal, or length of postorbital part of head; its

longest ray \ the base of the fin; last rays of dorsal and anal much ele-

vated in young; caudal Innate, its lower lobe nearly half longer than the

upper; middle rays about as long as eye. Ventrals inserted midway
between base of caudal and middle of eye, their length a little less than

that of pectoral, and equal to postorbital part of head: insertion of anal

opposite that of dorsal. Color green, silvery below; no lateral stripe;

pectorals and dorsal blackish. Scales and bones green. Length 3 to 5

feet. West Indies, Florida Keys to Brazil
;
generally abundant ; a large,

vigorous species, occasionally becoming dangerous in its leaps from the

water. The young occasionally northward (Ocean City, New Jersey

—

Bean). (pa(pir, rliaphis, a sharp instrument ; an old name of the pike.)

Belone raphidoma, Ranzani, Nov. Comm. Ac. Nat. Sci. Inst. Bonon., v, 1842, 359, pi. 37, fig. 1,

Brazil; Gunther, Cat.,vi. 249, 186(5.

Belone gerania, Cuvier & Valenciennes, Hist. Nat. Poiss., xviii, 437, 1846, Martinique; GOn-

ther, Cat., vi, 241, 1866

Belone crassa, Poey, Memorias, n, 291, 1861, Cuba.

Belone rnelanochira, Pof.y, Memorias, n. 294, 1861, Havana; Ovnthf.r, Cat., vr, 249, 1866.

Tylomrus gladius, Bean, Proc TJ. S. Nat. Mus., 1882, 239, 430, Pensacola. (Type, No. 30151.

Coll. Stearns.) Jordan & Gilbert, Synopsis, 901, 1883.

Tylosurns raphidoma, Jordan, Proc. U. S. Nat. Mus., 1886, 35; Jordan <y Fordice, I. c, 353.

Tylosurtts crassus, Jordan, Proc. U. S. Nat. Mus., 1884, 112.

1063. TYLOSURUS GALEATUS (Cuvier Sc Valenciennes).

D. 15; A. 17. An imperfectly known species, apparently differing from

T. raphidoma in having the caudal little forked and in having no caudal

keel. Scales small. Beak rather strong, If times length of rest of head.

Top of head with a bony casque, its surface smooth; its borders with

notches like those on a violin. Cayenne. (Cuvier & Valenciennes.)

(galeatus, having a helmet.)

Belone galeata, Cuvier & Valenciennes, Hist. Nat. Poiss., xvin, 429, 1846, Cayenne.

1064. TYLOSURUS FACIFICUS (Steindachner).

D. 21 to 22 ; A. 19 or 20. Closely allied to Tylosnrus acus, the teeth

shorter and weaker, the greatest depth of body equal to length of pec-

toral. A grayish lateral streak. Acapulco to Panama; a large species;

not common.

Belone pacifica, Steindachner, Ichtb. Beitr., in, 65, 1875, Panama; Acapulco.

Tylomrus pacificus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 624.

1065. TYLOSIJRUS ACUS (Lacepede).

(Houndfish; Agxjjon.)

D. 23; A. 21; scales 380. Caudal keel strong, black: 1 or more foldsof

skin across the preopercle; scales and bones green. Beak strong, more

elongate than in Tylosurus raphidoma, its length about twice that of rest

of head; greatest depth of body about f length of pectoral. Dorsal fin
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long, beginning behind front of anal, its last rays much elevated in the

young, becoming low in the adult ; caudal deeply and unequally emar-

ginate; ventrals inserted midway between middle of eye and base of cau-

dal. Green above; no lateral band. Length 3 to 4 feet. West Indies,

occasionally straying northward (Buzzard's Bay, Goode; Beaufort, N. C,
Jordan); also in the Mediterranean, if Tylosurus imperialis, Cocco, is the

same species, as appears to be the case. {Acus, the needlefish, from acus,

needle.) (En.)

Sphyratna acus, Lac£p£de, Hist. Nat. Poiss., v, 6, pi. 1, fig. 3, 1803, Martinique; from a drawing

by Plumieb.

f Esox imperialis, Rafinesqtte, Caratteri di Alcuni Nuovi Generi, 59, 1810, Palermo.

f Tylosurus cantrainii, Cocco, Lettere in Giorn. Sci. Lett. Sic, xvm, IS, pi. 1, fig. 4, 1829, Messina;
Gi'MHER, Cat., vi, 242, 1866.

Belone latimana, Poey, Memoriae, u, 290, 1861, Havana; Gvnther, Cat., vi, 249, 1866 ; copied.

Belone jonesi, Goode, Arner. Journ. Sci. Arts, 1877, 295, Bermuda; Ginther, Ami. Mug. Nat.

Hist., in, 1879, 150.

Belone caribbsca, Gcxthek, Cat., vi, 241, 1866; not of Le Sueur.

Tylosurus acus, Jordan & Fordice, I c, 355.

1066. TYLOSURUS CARIBB.UUS (Le Sueur).

D. 24; A. 22. Mouth not capable of being completely closed, the upper

jaw being arched at base, much as in Athlennea hums; lobes of dorsal and
anal low, the last rays elevated. Depth 20 in total length with caudal;

head 3? ; body broad, compressed; breadth of body | its depth, which is

about equal to postorbital part of head; preopercle with folds of skin;

eye very large, 10i in head, 2
1

' -in postorbital part; beak slender, more
than twice as long as rest of head; teeth rather weak; preopercle with 2

cross folds of skin; caudal peduncle with a strong, black keel; caudal tin

moderately forked, the lower lobe much the longer; dorsal inserted a lit-

tle behind anal; ventrals midway between base of caudal and middle of

eye; skull narrow. Scales small, green, about 210 before dorsal. Bluish

white below, a faint bluish band along sides; fins bluish. West Indies;

not very common.

Belone cariboaeo, Le Suf.tr, Journ. Ac. Nat. Sci. Phila., n, 1821, 127, Caribbean Sea.

altipinna, Poey, Memoriae, ii, 293, 1861, Cuba.
Tylosurif caribbseus, CcviER A Valenciennes, Hist. Nat. Poiss., xviu, 130, 1846.

aribbiu'.s, Jordan & Fordice, /. c, 357.

325. ATHLENNES,* Jordan & Fordice.

Aihl. I n a Foedice, Proc. I', s. Nat. Mas., 1886, 342, {hiana).

This genus is close to Tylosurus, differing chiefly in the greatly com-

pressed, almost ribbon-shaped body. The single speoies is American.

. without muoosity, a name applied by some mediceval authors
to the lish called by them deXdvrj or Acus, Esoa belone, I

This name was Inadvertently written " Athletmea" bj its authors, and as this form has Don
i time* used it \ remain so. Ablmnet wai Intended, aa tne etjmologj -hnw-;

dthlennei i- meaninglew, bo! 1 aphonloua.
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1067. ATHLEXNES MANS (Cuvier & Valenciennes).

D. 25; A. 26. Scales about 520. Body very strongly compressed, its

greatest breadth not half its greatest depth ; caudal peduncle not com-

pressed, without keel
;
jaws long and very slender, the upper strongly

arched upward at base, so that the mouth ean not be closed ; snout twice

length of rest of head : eye large, 2i in postorbital part of head ; maxil-

lary entirely concealed by preorbital; a fold of skin across preopercle;

opercle smooth; insertion of ventrals well forward, midway between front

of arch of upper jaw and base of caudal; caudal deeply forked; dorsal

and anal falcate, the latter beginning farther forward; pectorals long,

falcate ; scales minute ; with scales and bones green ; no lateral band
;

sides silvery, with round, dark blotches in young; tins with black tips.

Length 3 feet. West Indies, ranging from Florida to Brazil; generally

common. Also recorded by Steindachner from Acapulco, but the Pacific

species of Athlennes (not seen by us) may prove to be different. (Mans,

gaping.)

Belone Mans, Cuvier & Valenciennes, Hist. Nat. Poiss., xviii, 432, 1846, Havana; Bahia;

Ginther, Cat., vi, 248, I860; Cope, Trans. Am. Philos. Soc, 1871, 481; Steindachner,

Ichth. Beitr., in, 64, 1875.

Belone maculata, Poey, Memorias, n, 290, 1861, Havana.
Tylosurus hians, Jordan & Gilbert, Synopsis, 373, 901, 1883.

Family XCV. HEMIRAMPHID^E.

(The Balaos.)

Body elongate, more or less compressed, covered with large cycloid

scales ; upper jaw short, lower jaw various, sometimes much produced, the

toothed portion at base fitting against the toothed premaxillaries ; teeth

equal, mostly small and tricuspid ; maxillaries anchylosed to premaxil-

laries. Gill rakers long. Caudal fin rounded, or forked; if forked, the

lower lobe the longer. Anal fin modified in the viviparous species

(Zenarchopterus) ,
unmodified in the others and usually similar to the dor-

sal ; no finlets ; air bladder large, sometimes cellular. Third upper

pharyngeal on each side much enlarged, solidly* united with its fellow to

form an oval plate, with slightly convex surface and covered with blunt

tricuspid teeth ; this is about as large as the united lower pharyngeals

and fits into the concavity of the latter ; fourth upper pharyngeal want-

ing or grown fast to the third ; lower pharyngeal large, thick, triangular,

with concave surface. Vertebra? about 50. (Characters verified in Hemi-

ramphus browni, Hyporhamphus roberti and Chriodorus atherinoides.)

Herbivorous fishes of the warm seas ; mostly shore species ; a few pelagic.

They feed chiefly on green alg;e, and, like the related forms, swim at the

surface, occasionally leaping into the air. Size rather small, about a foot

in length. Genera about 7; species about 75. (Scombrcvocidtv, part, Giin-

ther, Cat., vi, 259-276, 1866.)

a. Lower jaw bluntish, not at all produced; teeth rather large; pectorals and ventrals moder-

ate; shore fishes. ChriodoiU's, 326.

* A singular charactei, first noticed by Mr. Edwin C. Starks.
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aa. Lower jaw acute, longer than upper, or more or less produced; teeth small; species ovi-

parous, the anal fin in the male not modified, the caudal fin unequally lunate.

6. Lower jaw produced in a long pointed beak, usually longer than rest of head,

c. Body moderately compressed; pectorals moderate; shore fishes.

d. Air bladder simple; sides of body more or less convex; ventrals inserted

anteriorly, far in advance of dorsal. Hyporhamphis, 3"27.

dd. Air bladder cellular; sides of body nearly vertical and parallel ; ventrals

inserted posteriorly, not far before dorsal. Hemiramphus, 328.

cc. Body very slender and compressed, more or less band-like; pectoral fins very long,

ventral very short, inserted posteriorly; pelagic species.

ElLEPTORHAMPHUS, 329.

326. CHRIODORUS, Goode & Beau.

(Hardheads.)

Chriodorns, Goode & Bean, Proc. U.S. Nat. Mus., 1882, 432, (atherinoides).

Body and fins essentially as in Hemiramjriius, but both jaws very short,

not at all produced, the lower jaw broadly rounded, each with two series

of large, tricuspid, incisor teeth, which form a continuous cutting edge.

Maxillary anchylosed to premaxillary. Pectorals small ; ventral fins

small, median. Scales large. Pharyngeal bones almost exactly as in

Hyporhamplius, the lower pharyngeal a little thicker and less concave, the

united third upper pharyngeals a little broader and less pointed forward.

Vertebras 49. Shore fishes, the single known species from the coast of

Florida, (#p«a, want; 66pv, lance; the jaw being not produced.)

1068. CHKIODORIS ATHERINOIDES, Goode & Bean.

(Hardhead.)

Head 4f ; depth 6f ; breadth of body | its depth. D. 14 to 16; A. 15;

V. 6; P. 12; scales 7-46 to 48-3; vertebrae 31 + 18=49. Interorbital

space broad, unevenly convex, its width equal to eye, which is 3£ in head
;

snout 3 in head
;
premaxillaries much broader than long, their edges con-

cave ; maxillary 4 in head ; mandible 2£, its tip broadly rounded, not at

all produced. Dorsal opposite anal and entirely similar to it ; both fins

elevated in front, but not falcate, their longest rays half head ; caudal

moderate, deeply and subequally forked ; ventrals 2£ in head, their inser-

tion midway between snout and base of caudal; pectorals 11 in head :

vertical fins with small scales. Bones of top of head smooth, hard, and
translucent. Scales moderate, firm. Translucent greenish above with

dark dots on the scales; a bright silvery lateral band as in Atherina,

broadest under dorsal fin, where it is as wide as pupil. Length 10 inches.

Florida Keys, locally abundant at Key West, but not yet taken elsewhere
j

a handsome little fish, and an excellent pan -fish. It feeds chiefly on green

algae. (Atherina; eMoc, resemblance.)*
Ohriodortu atherinoidet, Qoodi 4 Bban, Proc U. 8. Nat. Him., 1882, 132, Key West

; (Tvi N

93. Coll. Steams.) Jordan & GiLMBT, Synopsis, 903, i-

327. HYPORHAMPHUS, Gill.

i II Ail BEAKS.)

Hyporhampfnu, Qill, Proc. Ac. Nat. Sci. Phi la., 1869, LSI, (tricmtpidahu mjfaioiatm).

Body elongate, moderately compressed, the Bides of body not rertioal,

lnit more 01 It's* convex: the dm>a outline parallel with that of t ho
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belly. Upper jaw short; lower jaw prolonged into a slender beak, bor-

dered with membrane ; this beak shorter in the young ; premaxillaries

forming a triangular plate, the teeth of which fit against the toothed por-

tion of the mandible ; mamillaries joined to premaxillaries. Teeth feeble,

mostly tricuspid. Gill rakers rather long. Head covered above with

large, shield-like scales. Scales large, deciduous. No finlets ; caudal fin

more or less forked, the lower lobe the longer ; dorsal and anal similar,

opposite each other, not modified in the males ; last ray of dorsal usually

short; ventrals small, inserted well forward, nearly midway between

opercle and base of caudal. Oviparous. Air bladder large, simple, nor

cellular. Young with the lower jaw short. Sides in our species with a

distinct silvery band, as in Aiherina. Species numerous, in all warm seas,

going in large schools, but usually remaining near shore, feeding chiefly

on green algae. Size comparatively small, (vnb, below
;

pd/u.(poc, beak.)

a. Ventrals inserted about midway between posterior margin of eye and base of caudal; dor-

sal and anal scaly; scales 53 to 56.

b. Length of mandible from tip of upper jaw less than rest of head in adult; (longer in

young); body rather stout; D. 15; A. 16. UNIFASCIATUS, 10C9.

bb. Length of mandible from tip of upper jaw not less than rest of head, at all ages;

.

much greater in adult; body more slender. D. 14; A. 15. roberti, 1070.

aa. Ventrals inserted at a point nearly midway between gill opening and base of caudal; dorsal

and anal with very caducous scales or none; scales 63 in a longitudinal series. D. 14;

A. 14; form rather slender; beak longer than rest of head. ros.e, 1071.

1069. HYPORHAMPHUS UNIFASCIATUS (Kanzani).

(ESCRIBAN0.)

Head 4| ; depth about 6£. D. 12 to 14 ; A. 15 ; scales 52 ; vertebra 34+
18= 52. Very close to H. roberti, differing chiefly in the shorter beak

and the less compressed and more robust body. Lower jaw from end of

upper jaw 6 to 7 in total length from its tip to base of caudal (4J in H.

roberti), its length in adult always less than that of rest of head; young
with the beak proportionately longer; head with lower jaw 3 in body;

body half deeper than broad; premaxillary plate broader than long; eye

less than interorbital width, % postorbital part of head; ventrals midway
between eye and base of caudal ; dorsal and anal densely scaly ; back

broad. Length 1 foot. West Indian fauna, generally common from Key
West to Rio de Janeiro ; also taken at Panama ; this or some very similar

species also in the East Indies and on the coast of Africa. The young of

this species has the beak longer and can not always be readily distin-

guished from Hyporliamphus roberti, which is, however, always more slen-

der ; here described from Key West specimens, (hums, one
;
fascia, band.)

Hemirhamphu8 unifasciatus, Ranzani, Nov. Comm. Ac. Sci. Bouon., v, 1842, 326, Brazil; Guntheb,
Cat., vr, 262, 1866; Meek & Goss, Proc. Ac. Nat. Sci. Pbila., 1884, 222.

f Hemirhqmphus picarti, Cuvjee & Valenciennes, Hist. Nat. Poiss., xix, 25, 1846, Algiers.

'Hemirhamphus richardi, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 26, 1846, Antilles;

Cayenne; Bahia; Rio de Janeiro.

Hyporhamphu8 tricuspidatus, Gill, Proc. Ac. Nat. Sci. Phila., 1859, 131, Barbadoes.
Hemvrhanvphus fasciatus, Poey, Memorias, n, 2S)9, 1861, Cuba; not of Bleeker,

Hcmirhamphus pocyi, Uuntiier, Gat., vx, 262, 1866; after Poey.
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1070. HTPORHAMPHUS ROBERTI (Cuvier & Valenciennes).

(Commo.v Halfbkak; Pa.tauito.)

Head 4^- without, or 2J with mandible ; depth about 7£. D. 14 to

16; A. 15 to 17; scales 54; vertebne 34 + 17= 51. Lower jaw (from

front of eye) 4 to 4£ in length from tip of snout to base of caudal.

Premaxillary plate rather broader than long; eye 3f to 4 in head, nearly

equal to interorbital space, 1£ in postorbital part of head. Yentrals

inserted nearly midway between eye and base of caudal ; dorsal and anal

scaly, opposite each other and similar in form ; caudal moderately forked,

the middle rays half longer than the eye. Back rounded above. Trans-

lucent green above ; the scales above dark-edged ; sides with a well-

defined silvery band, narrower than the eye, about. as broad as a scale;

tip of lower jaw red; 3 narrow dark streaks along middle of back : ante-

rior rays, of dorsal and anal and tips of caudal usually dusky, sometimes

jet black, especially in Pacific Coast examples, which have darker fins

than those from the Atlantic. Peritoneum black, as in most herbivorous

fishes. An excellent food-fish. Length 12 inches. Coasts of America

on sandy shores, swimming in schools, and often pursued by the blue-

fish and other predatory species ; on the Atlantic Coast it is found chiefly

north of the Tropic of Cancer, but extending to the Equator on the Pacific

Coast. Very close to the preceding, of which it may be a northern variety

or subspecies. It is recorded from Newport, R. I., Longport and Beesleys

Point, N. J., Beaufort, N. C, Charleston, Pensacola, San Sebastian River,

Cedar Keys, New Orleans, Mazatlan, Guayinas, Cape San Lucas, La Paz,

Panama, and Indefatigable Islands and Chatham of the Galapagos. Ir

seems to be common on both coasts, especially in northern Florida, and

about Cape San Lucas. It has not been found among the Florida Keys

or in Cuba. On the Pacific Coast its range is not limited to the region

outside the Tropics. This species has been called Hemiramphus roberti,

but as the type came from Cayenne, the scanty description may have

been based on a specimen of H. unifasciafus. As type of our present

description, we take a specimen from Indefatigable Island. (Named for

M. Robert, who collected at Cayenne for Valenciennes.)

Hemirhamphut roberti, CuviBB & V.w.enciknnf.s, Hist. Nat. Poise., \i\. 24, 1846, Cayenne;

Bid t<> have a longer beak than //. picarti] possibly based on specimens of //. untfasciahu;

(Coll. Poiteau A Robert); QOkthbb, ('at., \i. 263, 186Sj Mebk A Gobs, Proc. Ac Nat. Sci.

Phils., 1884, 2S3.

Hemirhamphtis unifasciatus, Jobdam & Gilbert, Synopsis, : ; T • v
, U

1071. ETPOBHAHPHUS BOSJ) (Jordan <S Gilb

Head 2 with lower jaw, or 5 with upper; length of lower ja"^ beyond

the upper I
1

, in head. D. 14; A. 14; scales til fco 68. Lower jaw (from

tip of upper) 4J in length from its tip to base of caudal. Head with-

out mandible '->\ in length from tip of upper jaw, Premaxillary

plate iii.out .-is broad as long. Eye less than interorbital space, aboul

half postorbital pari of bead. Ventrala inserted farther back than in

//. roberti^ tat her nearer tip of caudal than eye, a \ei\ little neater

! . \. \. 17
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gill opening than base of caudal. Scales very easily detached, the dor-

sal and anal fins apparently not scaly. Caudal moderately forked, the
middle rays being twice the length of the eye; pectorals shorter than
postorbital part of head

;
ventrals a little shorter. Back broad. Green,

with a silvery lateral band, rather broader than a scale; a triple verte-

bral streak ; lower jaw dark reddish brown ; fins plain. Southern
California and southward in sheltered bays, the young and half grown
frequently taken at San Diego ; the adult found in abuudance in brackish

or fresh-water lagoons farther south. (Named for Rosa Smith, now Mrs.

Eigenmann, then of San Diego, the first woman to discover and describe

new species of fishes.)

Hernvrhamphus rosx, Jordan & Gilbert, Proc. U. S. Nat. Mus.,1880, 335, San Diego, Cali-

fornia; (Coll. Jordan & Gilbert); Jordan & Gilbert, Synopsis, 376, 1883.

328. HEMIRAMPHUS, Cuvier.

(Balaos.)

Hemirhamphns, Cuvier, Regno Animal. Ed. 1, 11, 1817, {brasiliensis=brovmi).

Hemirhamphus, or Hemirrhampkus, corrected spelling.

Body more robust than in Hyporhamphu* and different in form, the sides

of body being compressed and nearly vertical and parallel. Head and

jaws as in Hyporliamphus. Dorsal longer than anal fin and inserted

farther forward, its last ray more or less produced in American species.

' Ventral fins small and inserted well backward, much nearer base of

caudal than gill opening. Air bladder cellular, with many partitions

(in H. browni). Species probably numerous, but most of fhem have not

been examined as to the characters which separate this genus from

HyporhampluiH. {tj/lil, half; pa/bupoc, beak.)

a. Upper lobe of pectoral orange in life; length of pectoral scarcely greater than depth of

body. D. 14; A. 12; scale> 53. brasiliensis, 1072.

aa. Upper lobe of caudal dull bluish in life; scales rather smaller: length of pectoral | greater

than depth of body balao, 1073.

1072. HEMIRAMPHUS BRASILIENSIS (Linnaeus).

(Balao ;
Escribano.)

Head (with lower jaw) 2f; depth 6|. D. 14: A. 12; scales 53. Body

not very slender, compressed, u slab-sided," the sides of body vertical,

and parallel with each other. Lower jaw (from end of upper jaw) 4? in

length from its tip to base of caudal. Head, without mandible, 5 in

length from tip of upper jaw. Preniaxillaries broader thau long. Eye
large, equal to interorbital space, t postorbital part of head. Ventrals

inserted well backward, midway between base of caudal and middle of

pectoral ; vertical fins scaly ; anal much smaller than dorsal ; last ray of

dorsal produced in a short filament
;
pectoral f length of head, its length

a little more than depth of body ; ventrals 2f in head: caudal deeply

forked, the lower lobe longest. Color in life clear deep blue green, much
darker than in Hyporhamphus unifasdatus ',

sides silvery, without lateral

band; beak dark, its tip bright orange, its membrane edged with white;
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lobe of dorsal and upper lobe of caudal deep orange yellow ; ventrals

tipped with yellow ;
sexes alike. Length 15 inches. West Indies, gen-

erally abundant from Key West southward to Bahia ; this or some closely

related species also occurring at Panama. Common at Key West and
Havana; a specimen taken at Hunger's Wharf, Virginia, by Dr. J. T. Wil-
kins ; a good food-fish, well distinguished by its orange caudal fin.

Esox maxilla inferiore producta, Browne, Hist. Jamaica, 443, 1756, Jamaica.
Esox brasiliensis, Linnjeus, Syst. Nat., Ed. x, 1758, 314, Jamaica; after Browne; the Timucuof

Marcgrave wrongly included in the synonymy; Block, Ichth., 391, 1801, corrected synon-

ymy and description.

Hemirhamphns marginatiis, Le Sueur, Journ. Ac. Nat. Sci. Phila., n, 1823, 135, Lesser Antilles;

not of FobskAl.

Hemirhamphus browni* Cuvier <fe Valenciennes, Hist. Nat. Poiss., xix, 13, 1846, Guadaloupe;
Martinique.

Hemirhamphus pltii, Cuvier & Valenciennes, I. c, 19, Martinique; San Domingo; Gunther,
Cat., vi, 369, 1866; Meek & Goss, Proc. Ac. Nat. Sci. Phila., 1884, 225.

Macrognathus brevirostris, Gronow, Cat., 148, 1854, Jamaica; after Browne.
Hemirhamphus filamenlosus, Poey, Memorias, n, 297, 1861, Cuba.

Hemirhamphus brasiliensis, Gunther, Cat., vi, 270, 1866; Jordan & Gilbert, Synopsis, 224, 1883.

1073. HEMIRAMPHUS BALAO, Le Sueur.

(Balao ; Piper.)

Head with lower jaw 2f in total length with caudal ; depth 7?. D. 11

to 14 ; A. 11 or 12 ; vertebrae 39 -f 16. Lower jaw 5j times in length of

body, £ greater than rest of head. Eye 4 to 41 in head (from tip of

upper jaw). Scales moderate, caducous. Pectoral length equal to 1^ times

depth of body ; last ray of dorsal and anal slightly produced ; anal very
short. Back bluish ; tip of lower jaw red; upper lobe of caudal dirty

violet. Length 12 inches. Cuba. (Poey.) According to Poey this species

has smaller scales, smaller eye, shorter beak, slenderer body and slightly

longer pectorals than the preceding, and the upper lobe of the caudal
differently colored. We have not seen it and do not know whether it is

distinct. If a valid species, this must be the original balao, which is said

to have the caudal bluish, and the common species will stand as H.
brasiliensis. {Balao, a common Spanish name of species of this genus,
from a word meaning to leap or dance.)

Hemirhamphus balao, Le Sueuk, Journ. Ac. Nat. Sci. Phila., n, 1823, 136, Lesser Antilles.

Hemirhamphus macrochirus, Poey, Memorias, n, 299, 1861, Cuba.

329. EULEPTORHAMPHUS, (Jill.

Evleptorhimvhm, Gm.l, Proc. Ac. Nat. Sci. Phila., 1859-, 131, (frrevoostf).

This f>;enus consists of pelagic species related to Hmtrampaas, the l»<><lv

much more slender and greatly compressed, and the pectorals \ < -rv talg,

approaching those of the flying-fishes. Ventrals small, inserted pos-

teriorly. Air bladder not described, probably cellular. One Bpeeiei in

our limits, (evtairr&ff, very Blender; 'uiuodc, beak.)

The types of Hemirhamphni browni (Museum al Pari-. Martinique, Ple}< ties in a
lengthwisi series; do 88. aa stated by Valenciennes. The nominal species called pltH and (Mo-

ire iilouticul with it.
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10J4. El'LEPTORHAMPHl'S VELOX, Poey.

Head 6§- ; depth 10: mandible about 3. D. 22: A. 21: V. 6. Body
extremely slender and elongated, much compressed, almost band-like.

Back thin, subcarinate. Lower jaw very slender and long, much longer

than the rest of the head. Teeth very feeble, the lower tricuspid. Eye
large, about equal to snout, about 3 in head. Pectoral fius long and

slender, half as long as mandible, more than i the length of body : upper

rays of pectorals broad and compressed: ventrals not longer than eye,

inserted far back ; caudal fin unequally forked, the lower lobe the longer.

Olivaceous; sides silvery. Length 18 inches. West Indies, occasionally

northward in the Gulf Stream to Massachusetts: rare." Perhaps identi-

cal with the East Indian species, Euleptorhamphus longirostris, as supposed

by Putnam and others, but no adequate t comparison of specimens of the

two species has been made, (velox, swift.)

ff Hemirhamphus Umgirosti-is, Civieh, Regne Anim., Ed. 2, Vol. 2. 286, 1829, Pondicherry.

ff Hemirhamphus macrorhynclius, Cuvier A: Valknciennes, Hist, Nat. Poiss.. xix. 55, pi. 556,

1S4G, open sea, 177 E., 7 S.

f Euleptorhamphus brevoorti, Gill, Proc. Ac. Nat. Sci. Phila., 1859, 131, no locality.

Euleptorhamphus velox, Poet, Synopsis, 383, 1867, Cuba; I>. 19; A. 21.

f Hemirhamphus longirostris &ud H. macrorhynchus, Gunthek, Cat., vi, 270, 1S66.

Euleptorhamphus longirostris,] Putnam, Proc. Bost. Soc. Nat. Hist., 1870, 238; Jordan ft Gilbert,

Synopsis, 377, 1883.

Family XCVI. SCOMBRESOCID.E.

(The Sauries.)

Body elongate, compressed, covered with small, thin, deciduous scales.

the general aspect being that of a mackerel. Both jaws in the adult

more or less prolonged, forming a slender beak, the upper jaw always the

longer: teeth very feeble, pointed: maxillaries joined fast to premaxil-

laries
;
pectoral and ventrals small; dorsal and anal low, similar to each

other, each with 4 to 6 detached finlets, as in the Scombridas] gill rakers

numerous, long and slender. Pharyngeal bones essentially as in Exoca tu*:

fourth upper pharyngeal on each side wanting or fused with the third;

third pharyngeal greatly enlarged, separate from its fellow, covered with

tricuspid teeth : second with simple teeth ; first toothless; lower pharyn-

geals united, forming a triangular bone with concave surface, covered

with tricuspid teeth ; into the hollow of this bone the upper pharyngeals

fit. Species four or five, here arranged in two genera : pelagic fishes, swim-

ming close to the surface in large schools in temperate regions. They

bear strong analogical resemblances to the mackerels in form, color, and

*Lbnnberg found a specimen on the beach at New Smyrna. Florida.

f Professor Putnam identifies the American species with the East Indian K. I • -. Poey
counts D. 19; A. 21; Valenciennes, D. 22: A. 20.

t Poey thus describes Euleptorhamphus velox, comparing it with Cuvier's account of E
longirostris:

Height of body 10% in length of trunk from gill opening to base of caudal; head 5'-.. in

trunk; beak 4 in total Length; eye 3% in head; pectorals :'.'.., in length of-trunk; base of dorsal

a~ broad as pectoral: anal a little less," and farther back; dorsal rays as high as the trunk below
them; lower caudal lobe much the longer. D. 19: A. 21. Silvery; back bluish: fins pal

E. longirostris the he;ghUas above u-oes 16 times: head 6; beak 4: eve 3 in head: pectorals 3g,

broader than dorsal; dorsal rays twice depth of body below it. D. 22: A. 20.

1
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habits, as well as in the dorsal and anal finlets. The significance of

this resemblance is unknown. (Scombrtsocidce, part, Gtinther, Cat., VI,

256-259,1866.)

it. Jaws produced in a very slender, pointed beak, longer in the adult than rest of head.

Scombresox, 330.

aa. Jaws produced in a short beak, about half length of rest of head. Cololabis, 331.

330. SCOMBRESOX, Lacepede.

(Sauries.)

Scombresox, Lacepede, Hist. Nat. Poiss., v, 344, 1803, (camperi).

Sayris, Rafinesqve, Caratteri Nuovi Generi, etc., GO, 1810, (recurcirostra = camperi).

Grammiconolus, Costa, Annuario Mus. Zool. Napoli, 1862, 55, (bicolor = serrata).

Characters of the family as given above, but having both jaws more or

less prolonged, forming a slender beak, the lower jaw the longer. Youog
with the jaws short, precisely as in the genus Cololabis, but lengthen-

ing with age, which is not the case in Cololabis. Air bladder large.*

Atlantic. (Scomber; Esox.)

1075. SCOMBRESOX SAURUS (Walbaum).

(Saury; Skipper; Billfish.)

Head 3i; depth 9. D. 9-VI ; A. 12-VI ; scales 110. Head broad above,

narrowed below, tapering anteriorly to the very slender, pointed

beak; snout longer than the rest of the head, proportionately shorter in

the young; lower jaw longer. Fins all small; caudal fin forked; ventrals

midway between base of caudal and front of eye. Air bladder large.

Olive brown above, sides and below silvery; a distinct silvery band, as

broad as the eye, bounding the dark of the back. Length 18 inches.

Temperate parts of the Atlantic Ocean ; rather common, in schools, on

both coasts, especially north of Cape Cod and France ; found in the open

seas.t (Saurus, oqvpoc, lizard.) (Eu.)

Esox saurus, Walbaum, Artcdi Pise, in, 93, 1792, Cornwall; after the Saury Pike of Pr.w \n i,

Arctic Zoology.

Boombretox camperi, Lacepede, Hist. Nat. Poiss., v, 345, 1803, locality unknown; found in

collection of Mr. Camper in Holland.

Siu/ns n-riirrin^tra, Rafinesque, Caratteri, etc., 61, 1810; substitute for camperi.

Sayrishiaru, Rafinesque, /. <., (il, Palermo.

Sayris buiuKiibitiix, Rafinesque, /. c, 62, Palermo.

*A ik. initial species, Bo&nibretox eerratua ( 8.rondeleti G. bicolor) has been described from the

Mediterranean, and is said to have no air bladder. Dr. Liitkcn (Spolia Atlantica, 567) is unable to

verify this character and doubts its existence. An excellent account of the changes in develop-

ment in Scombreaox and other pelagic genera is given in this paper of LUtken.

t When punned by the Tunny or Mackerels "multitudes mount to the surface, ami crowd on

ther as they press forward. When still more closelj pursued they spring t<> the heighl of

several feet, leap over each other in singular confusion, and again sink beneath, still further

thej mounl again and rush along the surface, by repeated starts, tor more than one hun-
dred feet, without once dipping beneath, or scarcely seeming to touch the water. At last the

pursuer springs alter them, usually across their course, ami again they all disappeai togethei

kmidsl -ue 1 1 multitudes lor more than 20,000 hive bf»eu indeed to be out of the water together
must fail a prey to the enenix hut. so main hunting in company, it must he long

the pursuers abandon. I'r Inspection we could scarcely judgs the fish to he capable "i such

for the fins, though numerous, are small, and the pectoral far from large, though the
angle of then articulation is well adapted to raise the fish, by the direction of their motions, to

the surface."— Goode
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Scombresox scuteilatum, Le Sueur, Journ. Ac. Nat. Sci. Phila., II, 1821, 132, Newfoundland.
Scombresox sanrns, Fleming, Brit. Anim., 184; Gunther, Cat., vi, 257, 1866.

Scombresox storeri, De Kay, N. Y. Fauna: Fishes, 229, pi. 35, fig. 3, 1842, Banks of Newfound-
land; Coast of Massachusetts; New York.

Scombresox eijiiirostrum, Le Sueur, Journ. Ac. Nat. Sci. Phila., n, 1821, 132, locality unknown;
found in a collection in Boston.

Scombresox rondel eti, CuvierA Valenciennes, Hist. Nat. Poiss., xvm,472, 1846, Mediterranean.
Grammiconotus bicolor, Costa, Ann. Mus. Zool. Napoli, 55, 1862, Naples.

f Scombresox forsteri, Cuvier & Valenciennes, Hist. Nat. Poiss., xvm, 481, 1846, New Zealand.

Scombresox saurus, Jordan & Gilbert, Synopsis, 375, 1883; Lutken, Spolia Atlantica, 567, 1880.

Sayris serratus, Rafinesque, Caratteri, 61, 1810; after Rondelet.

331. COLOLABIS, Gill.

Cololabis, Gill, new genus, (brevirostris).

This genus is close to Scombresox, differing chiefly in the very short

beak, the upper jaw, even in the adult, not being at all produced, and

the lower jaw having only a short flexible tip. This genus represents the

immature state of Scombresox. (koAoc, defective, curtailed; \afii^, forceps.)

1076. COLOLABIS BREVIROSTRIS (Peters).

Head 5£; depth 9. D. 9-VI; A. 12-VI; scales 125. Body much elon-

gate, compressed, widest above, the abdomen and lower edge of head

trenchant. Upper jaw conical, not at all produced, but ending in a very

acute tip ; lower jaw slightly longer, its tip produced for a very slight

distance, and flexible; triangular portion of premaxillaries as long as

broad ; snout a little more than half length of rest of head ; interorbital

space flat ; maxillary reaching front of orbit. Teeth very minute, in a

single row in each jaw. Eye large, in front of middle of head. Pectoral

fin somewhat emarginate, \ length of head; ventrals small, far back,

slightly nearer tip of snout than tip of lower lobe of caudal ; dorsal

inserted slightly behind front of anal; both fins low, the finlets small;

caudal widely forked, the lobes equal. Scales small, deciduous, those on

top of head forming an elliptical patch. Dark green above, silvery below

;

sides with a lateral silvery stripe, bounded above by a dusky streak ; upper

fins mostly dusky ; lower pale. Length 14 inches. Coast of California;

very rare. Known from Tomales Bay, San Francisco, and San Diego; a

most interesting fish, apparently closely related to a Japanese species,

Cololabis saira (Brevoort). (brevis, short; rostrum, snout.)

Scombresox brevirostris, Peters, Monatsberichte Akad. Wiss. Berl., Jul}-, 1866, 521, Tomales Bay;
Jordan & Gilbert, Synopsis, 375, 1883.

Family XCVII. EXOCCETID^E.

(The Flying-fishes.)

Body oblong or elongate, covered with cycloid scales, which are rather

deciduous. Lateral line running very low, along the sides of the belly.

Head more or less scaly, with vertical sides. Mouth moderate, terminal,

the jaws not prolonged into a beak. Premaxillaries not protractile, hinged
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at base mesially ; margin of the upper jaw chiefly formed by the premax-
illaries ; the short maxillaries entering the lateral margin ; maxillary free

from the premaxillary , its edge slipping under the front of the preorbital.

Dentition various, the teeth small and weak. Dorsal fin without spines,

inserted on the posterior part of the body, opposite the anal and more or

less similar to it ; ventrals abdominal, of several soft rays, inserted pos-

teriorly
;
pectoral fin inserted high, used as an organ of flight ; shoulder

girdle and pectoral muscles very strong ; caudal fin forked, the lower lobe

the longer. No unlets. Vent close in front of anal. Nostrils large, double,

near the eye. Lower pharyngeals enlarged and fully united, forming a

large, transversely concave plate, covered with large, close-set, blunt,

tricuspid teeth ; third upper pharyngeal greatly enlarged, not united with

its fellow, both covered with large, blunt, tricuspid teeth; fourth supe-

rior pharyngeal wanting in the adult (probably co-ossified with the third)

;

(these characters verified on Exoca'tus caHfornicus) ; vertebra* without
zygopophyses. Gill membranes not united, free from the isthmus. Pseu-

dobranchia? hidden, glandular. Gill rakers various. Gills 4, a slit behind

the fourth. Air bladder very large, not cellular, so far as known, and
extending far backward among the haemopophyses of the caudal verte-

bras . Vertebrae about 50. Intestinal canal simple, without cu'ca. Car-

nivorous or herbivorous. Genera 4; species about 65; abounding in all

warm seas, mostly pelagic, swimming near the surface, and skipping or

sailing through the air, sometimes for considerable distances. (Scombrc-

&ocidce, part, Gunther, Cat., vi, 277-298, 1866.)

a. Roof of mouth (vomer, palatines, pterygoids) and tongue provided with teeth; body not

angular in outline (elliptical in cross section); pectoral fins moderate, not reaching

beyond middle of dorsal fin; ventrals rather long, inserted behind middle of body; dor-

sal fin elevated; anal long, its base scarcely shorter than that of dorsal.

b. Snout long, slender, and pointed, much longer than eye; lower jaw acute, the tip much
projecting (approaching llentirawjihus). Fodiatok, 332.

I>b. Snout short, much shorter than eye; lower jaw scarcely produced at tip.

Parf.xoccktvp, 333.

a. Roof of mouth and tongue with fewer teeth or none (the vomer and palatines toothed or

not); body angular in outline (a cross section subquadrate); pectoral fius very loug, their

tips usually reaching nearly lo base of caudal; lower jaw little prominent; Bnoul short.

c. Ventral fins inserted anteriorly, much nearer tip of snout than base of caudal, not used

as organs of flight, their tips not reaching nearly to front of dorsal; anal fin Long,

its base nearly equal to that of dorsal. II.u 3,334.

cc. Ventral fins Inserted posteriorly, more or less nearer base of caudal than tip of snout;

used as organs of flight, their tips reaching past middle of base of anal.

SXOCQ 1
1

-

332. FODIATOR, .Ionian & Meek.

Vbdialor, Jordan >V Mkf.k, Proc. I'. B. Nat. Bins., 1886, 45, (acuta*).

Body rather elongate; snout long, Blender, and pointed, much Longei

than eye; lower jaw acute, the tip produced. Dentition asm Parexoca

tus. Peetoral fins moderate; ventrals Long, inserted posteriorly; dorsal

high. One species known, widely distributed in tropical America. This

genus marks tin- transition from Hemiramphua to Exoocetut, {Fodiator
t
onB

who btahs.)
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107 7. FODIATOR ACUTUS (Cuvier & Valenciennes).

(Sharp-nosed Flying-fish.)

Head 3i in body: depth 5 ; eye 3f in head. D. 10; A. 11; scales 41.

Snout long, about half longer than eye, 2^ in head; lower jaw much pro-

jecting, the half-beak at its symphysis about \ the length of the snout.

Origin of ventral fin midway between posterior margin of preopercle and
last caudal vertebra. Pectoral fins half length of body, their tips reach-

ing a little past front of dorsal ; the first ray simple, about f length of

the fin, the second ray divided. Ventrals \\ in length of head, their

tips scarcely reaching front of anal. Dorsal and anal fins inserted oppo-

site each other, the base of the anal slightly shorter than that of dorsal.

Dorsal fin high, its longest ray \\ in head. Color blue above, silvery

below. Pectoral fins black on their posterior half, shading into lighter

posteriorly ; a large black blotch on the upper £ of anterior rays of dor-

sal ; ventrals and anal white ; caudal dusky. Tropical America on both

shores, rather common in the Gulf of California (San Luis Gonzales Bay),

sometimes taken at Panama, and once recorded from Nice in France.

(acutus, sharp.) (Eu.)

Exoctitii* acutus, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 125, 1846, Surinam; Nice;

Gf'NTHER, Cat., vi, 281, 1866.

Fodiator acutus, Jordan & Meek, I. c, 46.

333. PAREXOCCETUS, Bleeker.

Parexocoetus, Bleeker, Nederl. Tydskr. Dierk., in, 105, 1865, (menlo).

Body moderately elongate, elliptical in cross section. Snout short;

lower jaw not produced. Roof of mouth (vomer, palatines, and ptery-

goids) fully provided with teeth
;
pectoral fins moderate, not reaching

beyond middle of dorsal ; ventrals long, inserted behind middle of body
;

anal fin about as long as dorsal ; dorsal high. Small flying-fishes of the

tropical coasts, widely distributed, (irapd, near ; Exocmtus.)

1078. PAREXOCCETUS MESOGASTER (Bloch).

Head 4| in length of body ; depth 5. D. 12 ; A. 13 ; about 38 scales in

the lateral line, 5 rows of scales between lateral line and dorsal fin. Body

elongate, compressed (not angulated), rather deep; width of body at

base of pectorals 2 in head; head narrow, compressed, almost trenchant

below ; interorbital area flattish, about as wide as eye, 3 in head. Snout

short, rather pointed; its length 4£ in head; teeth on tongue and pala-

tines; gill rakers numerous, long and slender; pectoral fins of moderate

length, their length lg- to 2 in length of body, their tips reaching middle

of base of dorsal fin ; second ray of pectoral divided ; dorsal fin very

high, its longest rays about \ longer than head ; base of dorsal about 1}

in length of head; tips of anterior rajs of dorsal reaching beyond tips of

posterior rays when the finis deflexed, and reaching almost to base of

caudal fin ; ventrals rather short, 4| in length of body, their tips reaching

slightly past origin of anal fin ; origin of ventrals midway between pupil
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and last caudal vertebra ; anal fin opposite dorsal ; lower lobe of caudal

rather short, slightly longer than head. Color blue above, silvery below

;

pectorals (dusky in the young) becoming nearly white in the adult ; color

of ventrals very similar to pectorals, the duskiness in the young formed

of fine blackish dots ; upper half of anterior rays of dorsal fin black

;

anal fin with few small black dots, more numerous in the young : caudal

dusky reddish. Length 7 inches. Tropical seas, common both in the East

Indies and West Indies, and in the Hawaiian Islands. It ranges north in

the Gulf Stream to Newport, and is the commonest flying-fish of the Car-

olina region. The young often has one or two fleshy barbels on the tip of

the lower jaw, these being fragile and easily destroyed, {fiiaoq, middle;

yaaTTjp, belly, referring to the insertion of the ventrals.)

Exocoetus mesogaster, Bloch, Ichthyologia, pi. 399, 1795, Martinique; on a drawing by Plumier.

in which the pectorals and ventrals are much too long; Jordan & Gilkert. Proc. (J. S. Nat.

Mus., 1882, 588.

Exoccetus orbignianus, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 131, 184G, Montevideo;

based-on a drawing; Gunther, Cat., vi, 285, 1866.

Exocontus hillianus, Gosse, Nat. Sojourn Jamaica, n, pi. 1, fig. 1, 1851, Jamaica; Li'tkkn,

Vid. Medd. Katurii. Foren., 397, 1876; Jordan & Gilbert, Synopsis, 903, 1883.

Exocudus gryUus, Klunzinger. Fische des Rothen Meeres, 586, 1870, Red Sea; fide Lutken.

Parexocah'.s mesogaster, Jordan & Meek, I. c, 47.

334. HALOCYPSELUS, Weinland.

Halocypselus, Weinland, Proc. Bost. Soc. Nat. Hist., vi, 1859, 385, * (mesogaster= ecohais).

This genus differs from Exoccetus mainly in the anterior position and

small size of the ventral fins, which terminate in advance of the anal fin,

and are not used as organs of flight. Species few; one of them the most

widely diffused and abundant of all flying-fishes. (aAc, sea; Kvfe?iog, a

swallow, or swift, living in holes in sand banks ; unlit-fa], a hollow vessel.)

1079. HALOCYPSELUS EVOLAXS (Linmeus).

Head 4 in length ; depth 5|. Snout rather blunt, 44- in head

;

interorbital area flattish, 3 in head. Eye 3;! to 4£ in head. I). 13; A.

13 ; scales about 42. Origin of ventral fins midway between tip of snout

and last ray of anal ; length of ventrals half length of head
;
pectorals 1

in length of body, their tips reaching base of caudal ; first ray of pec-

toral simple, second divided; anal fin long, scarcely shorter than dorsal,

its first ray usually opposite first ray of dorsal; dorsal low, its first ray

less than half head ; lower lobe of caudal about i longer than head, (-ill

rakers long and slender. Olivaceous above, dotted with dark. Pectoral fins

dark above, with the lower margins white; no white oblique orossbarj

\cut rale white ; caudal dusky : dorsal and anal pale, w it hout Mack mark-

ings ; a whitest leak along base of anal, wider and more conspicuous ante-

riorly. Young with 2 dark cross ha mis and sometimes w it h a small barbel

at the chin. In all warm seas, north in summer to Newfoundland,

• Although Dr. Weinland calls the typs of this genus "tin is evident from lii«

description that the spei les sxamined by him was Halo* upm hu -
1 plena
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England, and the Hawaiian Islands ; rather common on our Atlantic

coast, where it spawns in summer ; not known from California or the

west coast of Mexico, (evolans, flying away.) (Eu.)

Exocoetus pimiis ventralibus b/erissimus, Gbonow, Zoophylac, 1753,358, Spain.

Ezoccelus evolans, Linn.tis, Systema Natune, Ed. xii, 521, 1766, based ou Gbonow; GOnther,

Cat., vi, 282, 1866; LI'tken, Yid. Medd. Naturh. Foren., 1876, 395, 102.

Exocoetus splendent, Abel, Narr. Voyage China, 4, 1818, China; (fide Valenciennes).

Exocoetus georgianus, Civiek & Valenciennes, Hist. Nat. Poiss., xix, 139, 1846, 5°N., 92 W
;

GCnther, Cat., vi, 279, 1866; Lutken, Yid. Medd. Naturh. Foren, 394, 101, 1876; young

examples, with barbel.

? Exocutus monocirrkua, Richardson, Ichth. China, 265, 1846, China; Gvnther, Cat., vi, 279'

1866; young examples, with barbel.

Exoccetus chUensis, Abbott, Proc. Ac. Nat. Sci. Phila., I860, 472, Chile.

Exocoetus obtusirostris,* Ginther, Cat, VI, 283, 1866, Cape Verde Islands; India; New Orleans;

Lftken, Yid. Medd. Naturh. Foren., 395, 1876.

Scdoeypsehts evolans, Jordan & Gilbert, Synopsis, 377, 1883; Jordan & Meek, I. c, 49.

Halocypselns obtusirostris, Jordan & Gilbert, Synopsis, 378, 1883.

335. EXOCCETUS (Artedi) Linnaeus.

(Flying-fishes.)

Exocoetus, Artedi, Genera Piscium, 6, 1738.

Exoccetus, Linnjxs, Systema Naturae, Ed. x, 1758, 316, (volitans).

Cypselurus,f Swainson, Class'n Fishes, etc., 11, 296, 1839, (nuttalli).

Body elongate, broad above, somewhat compressed. Head short, blunt,

narrowed below. Mouth small. Jaws very short, about equal. Chin

without barbel. Maxillaries not joined to the premaxillaries. Teeth very

feeble or wanting. Eyes large. Gill rakers moderate. Scales large, decid-

uous. No Unlets. Dorsal fin short, opposite anal. Caudal widely forked,

the lower lobe the longer. Pectoral fins very long, reaching past the

beginning of the anal, and serving as organs of flight, their great size

enabling these fishes to sustain themselves in the air for some time.}

*This form, Halocypselns obtusirostris, is defined by Giinther as having the snout shorter, %
diameter of eye, and the head more elevated, its depth % its length. Liitken observes: " The
dorsal fin inserted above or behind the first ray of the anal; the distance from the snout to the
first ray of the ventrals less than the distance between the root of the ventral and last ray of

the dorsal; 7 to 8 rows of scales above the lateral line; fins more distinctly marked. 1). 13; A.
13. Lateral line 40," and further adds, "Although in most cases it is easy enough to decide
' whether a giveu specimen is evolans or obtusirostris,'' yet there are some in which the determi-
nation seems to be almost arbitrary, therefore I am not fully convinced of their specific inde-
pendence." The two nominal species occupy the same range, and we think the distinctions of

obtusirostris to be individual variation.

f The name Oypselurus has been used by Swainson, Weinland, and others for those flying-fishes

which are provided with 1 or 2 fleshy barbels or ribbons at the chin. These, we are fully con-
vinced, are the young of other nominal species, -vhich are destitute of barbels. It is probable
that these appendages disappear at different ages in different individuals. In 2 species (n»i

ter, usually described as destitute of barbels, and furcatus, described a 1 with barbels) we have
examined specimens both with and without these appendages. The name Oypselurus having been
given to a species with the anal fin short, may be retained for the group or subgenus thus defined,

which may perhaps be found worthy of generic rank.

I Observations on the flight of these fishes and especially of Exocoetus California's have been sev-

eral times made under most favorable conditions by Dr. Charles H. Gilbert and the writers. The
flying-fishes live iu the open sea, swimming in large schools. They will "fly" a distance of
from a few rods to more than an eighth of a mile, rarely rising more than 3 or 4 feet. Their
movements in the water are extremely rapid; the sole source of motive power is the action of th"

strong tail while in the water. No force is acquired while the fish is in the nir. On rising from
the water, the movements of the tail are continued until the whole body is out of the water.
While the tail is in motion, the pectorals seem to be in a state of rapid vibration, but this is

apparent only, due to the resistance of the air to the motions of the animal. While the tail ib
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Ventral fins large, posteriorly inserted, also used as organs of flight. Air

bladder very large. No pyloric cceca. Species numerous in all warm seas,

living mostly in the open water and swimming in large schools. The
species are largely cosmopolitan and any of the existing forms may be

expected to be found within our limits.* (^cjkoitoc, sleeping outside, the

ancient name of a certain fish, probably a Blennius, which was supposed

to come out on the beach to sleep at night ; it remains out in the Fucus

when the tide goes down).

Exoccetvs:

a. Anal fin long, its base a little less than that of the dorsal, its first ray nearly opposite first

ray of dorsal; rays of anal 11 to 12.

b. Second ray of pectoral simple (as well as the first); third ray divided; fourth and fifth

rays longest.

c. Second ray of pectoral about as long as first ray; ventral fins inserted midway

between posterior margin of eye and base of caudal (i. e., end of last caudal

vertebra). exsiliexs, 1080.

cc. Second ray of pectoral about half longer than first; ventral fins inserted midway
between middle of preopercle and last caudal vertebra. roxdeleti, 1081.

bb. Second ray of pectoral divided; first ray simple; third and fourth longest.

d. Origin of ventrals midway between posterior margin of orbit and last caudal ver-

tebra; ventrals chiefly black. vixciguerr.e, 1082.

dd. Origin of ventrals midway between posterior margin of preopercle and last caudal

vertebra; ventrals pale, with a dusky shade in the axil.

e. Pectoral fins not uniform in color, dark brown, with an oblique, whitish band

which begins in the axil and runs obliquely backward to middle of fin;

edges of pectorals whitish. Pectoral fins If in length of body, their tips

reaching beyond dorsal. Ventrals 3% in body, reaching about to ninth

ray of anal. voutaxs, 1083.

ee. Pectoral fins nearly uniform brownish, without oblique pale bar. Length of

pectorals 1^ in body, their tips scarcely reaching last ray of dorsal. Ven-

trals 3% in body, scarcely reaching last ray of anal. uvfipixnis, 1084.

Cypselurus (<cv^eAo?, a swallow; ovpa, tail)

:

aa. Anal fin short, its base % to % length of base of dorsal, its insertion behind first ray of

dorsal, its rays 9 or 10.

/. Second ray of pectoral divided (first simple); third and fourth rays longest.

;/. Pectoral fins without round dark spots.

h. Ventral fins inserted about midway between pupil and last caudal vertebra.

i. Dorsal and anal fins without black markings; ventrals pale.

j. Base of anal 1% in base of dorsal; pectoral
1 J in length, reaching last

ray of dorsal; ventrals 2% in body, reaching last ray of anal.

IIKI'KIUIUS, 1085.

//'. Base of anal 2 in base of dorsal; length of pectorals 1| in length of

body, their tips reaching end of dorsal fin; length of ventrals 2*

in body, their tips nearly reaching last ray of anal.

II i kkm. 1086,

in the water, the \<-ntrals are folded. When the action of the tail ceases, the pectorals and ven-
trals are spread and held at rest. The} BXe H"t used as wings, but act rather as parachutes t,.

hold the body in the air. When the flab begini tO fall, the tall touches the water, when its

motion again begini, and frith it theapparenl motion of the pectorals, it [g thus enabled to

reeume its flight, w hicli it finishes finally w itfa u splash. While In the air it reeemblea a large
ib ii > . The motion is rory swift, at first In a straight line, but later deflected Intoacnrre,

The motion baa no relation to the direction of the wind. When a Teasel is passing through a
school of these fishes, thej spring np before it, moving in all directional as grasshoppers In a
IIKMlloW .

• For comparative descriptions of the species ol flying-1 LUtken, Vidensk. Moddel.
Nat. Poren., 1876, and Jordan A Meek, Proc. I

- Nat Mm 1884 \ terj complete series of
the American forms la In the Museum ol the academj ol Natural 8cien< as, al Philadelphia
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1:1;. Dorsal and anal fins marked with black; dorsal with one or more dark

blotches; anal with a black spot on tips of third to sixth rays; ven-

trals black, with pale edgings, and a white spot near the base.

furcaits, 1087.

jj. Ventral fin inserted midway between posterior margin of preopercle and last

caudal vertebra.

m. Pectorals each with the posterior half rather abruptly black; anal white.

NIGRICANS, 1088.

mm. Pectorals nnicolor or nearly so, not abruptly black posteriorly.

». Pectorals uniformly black every where, the outer surface with silvery

luster. xenoptkrus, 1089.

»n. Pectorals nearly uniformly pale, or slightly dusky with pale edging

and a pale cross shade.

o. Dorsal fin slightly dusky, but without distinct markings; other fins

faintly shaded, but without distinct black markings: pectoral

reaching base of la6t anal ray; ventrals almost as far. D. 13;

A. 10. lineatus, 1090.

oo. Dorsal fin with a round, black blotch as large as eye on tips of

middle rays; other fins all pale; pectoral reaching beyond

tips of dorsal and anal. D. 12; A. 11. cyanopterus, 1091.

jjj. Ventral fins inserted at a point midway between middle of opercle and last

caudal vertebra (or between tip of snout and tip of upper lobe of caudal).

p. Dorsal fin with a large blackish blotch; pectorals nearly uniformly dusky;

ventrals bluish white. Tip of pectorals reaching end of dorsal; tip of

ventrals reaching middle of anal; insertion of ventral midway between

tip of snout aud that of upper lobe of caudal; dorsal fin of medium
height, inserted much in advance of anal. Snout i length of eye,

which is 3l.{ in head. Head 5% in total length (with caudal); depth

6%. D. 13; A. 9 or 10; scales 50. bahiexsis, 1092.

pp. Dorsal fin pale, somewhat dusky above, without distinct black blotch;

ventrals mesially blackish, the margins paler; dorsal rather pale,

somewhat dusky above; pectorals mostly dusky, with the posterior

edges paler; an obscure oblique band across lower part. Pec-

torals \f in length of body, their tips reaching caudal fin. Ventrals

3% in body, their tips reaching middle of anal. Lower lobe of cau-

dal about % longer than head. Head 4§ to 5 in length of body;

depth 6. D. 12; A. 10. Snout 4 in head. Eye 3% in head. Ease of

anal 1| in base of caudal. Scales about CO. californiccs, 1093.

ii. Pectoral fins covered with small, round, dark spots, the edges paler.

callopterus, 1094.

hh. Second ray of pectoral simple (like the first); third ray divided.

</. Snout more obtusely7 descending than in any other species, its length 4}^, in head.

GIBBIFRONS, 1095.

Subgenus EXOCCETUS.

1080. EXOCCETUS EXSILIENS, P. L. S. Miiller.

Head 4 in length of body; depth 5£. D. 11; A 11; scales 48.

Body little compressed, angnlated. Head broad; interorbital space

slightly concave; snout rather blunt, short, 4f in length of head; inter-

orbital area 2£ in head; eye 2^- in head; lower jaw slightly longer than

upper. Pectorals long and broad, 1^ in length of body, their tips reaching

base of caudal; first 2 rays of pectoral simple and of equal length, their

length 2^ in length of fin, and connected to each other and to third ray

by rather broad membranes; ventrals long, 2^ in body, their tips reach-

ing base of caudal fin ; origin of ventrals' midway between posterior
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margin of orbit and last caudal vertebra; last rays of dorsal and anal

fins opposite each other ; base of anal slightly shorter than that of dorsal

;

dorsal rather high, its longest ray If in head ; longest ray of anal If in

head. Color brownish above, silvery below
;
pectorals and ventrals mar-

bled with black ; dorsal with a black spot on upper part of its anterior

rays ; lower caudal lobe with a black spot about \ distance from its base;

breast with 3 black cross bands ; anal fin white. Open seas, rarely taken

on our Atlantic Coast ; onlyyoungspecimens known : possibly the young of

Exoccctus rondeletii. (exsiliens, leaping out, a name given by Miiller in

1776, changed by Gmelin into " txiliens.")

Excccetus exsiliens, Philip Ludwig Statius Muller, Nuremberg Ed. Linnaeus Syst. Nat., 209, 1776,

Carolina.

Exocoetm exiliens, Gmelin, Systema Naturae, 1400, 1788, Carolina; Guxther, Cat., vi, 291,1866;

Jordan & Meek, 1. c, 54.

fbeocoetus fasciatm, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1821, 10, pi. 4, fig. 2, Atlantic.

Exocoetm lamellifer, Kxer & Steixdachxer, Neue Fische Mus. Godeff, 29, 1866, 12 S., 33 W.;
Lutkex, Vid. Medd. Naturh. Foren., 405, 11, 1876.

1081. EXOC(ETUS RONDELETII, Cuvier & Valenciennes.

Head 4| in length of body; depth 5^. D. 11; A. 11 or 12; scales 50,

25 before ventrals, and 28 before dorsal ; snout short and blunt, 4 in head
;

eye 3i
; interorbital space 2-J-. * Second ray of pectoral simple as well as

the first and about half longer than first ; anal fin opposite dorsal and
about as long; ventral fins inserted midway between middle of preopercle

and last caudal vertebra ; ventrals 3i in body, their tips reaching last rays

of anal ; length of pectorals If in body, their tips reaching nearly to

base of caudal fin
; first ray of pectoral about half length of longest ray

;

dorsal moderate, its longest rays 2f in head. Pectoral fins uniform dusky,
with paler edgings; ventrals nearly black mesially, darker on their pos-

terior half; no black markings on dorsal and anal fins. Length 11 inches.

Tropical seas, north to Florida, France, and Acapulco, (Liitken) ; not
uncommon in the West Indies and in Southern Europe. (Named for

Gruillanme Rondelet, one of the fathers of ichthyology.) (En.)

alatus, Rondelet, De Piscibus, ix, 207, 1554, France.

ideletii, C\ vier & VaxeNCIENNEB, Hist. Nat. Poiss., \i\, 11."., 1846, Naples; Sicily;

Canaries; Gi'xnir.i:, Cat., vi, 293, 1866; Vixckjuerra, f Risultati del Violante, 110, 1883;

N a .Mi ik, /. c, 55.

etus brachycephalw, (Ji'vnir.i;, Cat., vi, 297, L866, China: I.i'tkf.n, /. <•., llu, 106, 1876.

liens, Jordax & Gilbert, Synopsis, 380, 1883; not of I. inn bus.

Etu volador, JoEDAK, Proc. U. S. Nat. Mus., 1884, 34, Pensacola. (Type, No. :'.I97."..

Coll. Strains.)

subject to some variations, or else, as Dr. Ltltken suggests, we are uncertain as to
the number of real species that group themselves around its type, in the typical specimen of
Ezoccrhu volador, '.•'

, inches long, the tii-t ray of the pectoral is abonl balf the Bn, the second
nailer specimen, 7 inches long, from the Atlantic, the first raj la

J j
the longest

ray, or about half the second. Liitken finds the first ray scarce!] % the longest, the
half the l< ogest, and n t

'

. the third ray. In other specimens he records ootabl
11 "- i" these regards. Thiaspeciec maj possiblj prove to be the adult of E. extilu »«.

• d from the examination of type specimens, thai this species la tho
rondeleU instead of the next, as was supposed bj Ltltken and Bl< sker,



734 Bulleti?i 42, United States National Museum.

10S2. EX0C(ETIS T1XCIGI ERR.E. Jordan ft Meek.

Head4i; depth 6£. D. 11; A. 12; scales about 48, 24 before ventrals,

28 before dorsal, 7 between dorsal and lateral line. Snout 4J- in head : eye

3 : interorbital area nearly Hat, 2f in head. Anal fin opposite dorsal and

about as long: second ray of pectoral forked, the first ray simple, third

and fourth rays longest: origin of ventrals midway between posterior

margin of orbit and last caudal vertebra ; ventrals chiefly black : pecto-

rals li in body, reaching last ray of dorsal : ventrals about 3 in length

of body, their tips reaching slightly beyond last ray of anal ; longest

dorsal ray 2\ in head : lower lobe of caudal 3^ in body. Pectoral fins

dusky, nearly uniform, or with a small white oblique bar, which extends

halfway across the fin ; the edges of the fin whitish : ventrals chiefly

blackish ; dorsal and anal without dark markings. Length about a foot.

Open Atlantic, occasional on our coast and those of Southern Europe, the

specimens examined by us from off Newfoundland, from St. Martins, and
the Gulf of Mexico. (Named for Dr. Decio Viuciguerra, director of the

Acquario Romano, an active and successful ichthyologist.) (Eu.)

Exocoetus ronihhti, Lvtken, Vid. Medd. Foren., 404, 1876; not of ('ivier i Valenciennes;

Jordan & Gilbert, Synopsis, 203, 1883.

Exocretus exiliens, VlNClGUEKKA, Kisultati Ittiologici del Violante, 113, 1883; not of Gmelin.

Ezocaehu omciguerrx, Jordan & Meek., Proc. V. S. Nat. Mus., 1885, 56, open sea off New-
foundland, 46° N., 6i c W. (Type, No. 21870. Coll. Albatross.)

1083. EXOCOETUS VOLITANS, Linnaeus.

Head 4£: depth 6^. D. 12; A. 11 ; scales 55, 25 before ventrals, 30 before

dorsal; 6 rows between dorsal and lateral line. Snout rather obtuse, 4 in

head; eye large, 2f in head; interorbital space slightly concave, 2$ in

head; width of body at base of pectorals If in head. Anal fin long,

opposite dorsal: second ray of pectorals divided, the first simple, the

third and fourth longest: insertion of ventrals midway between posterior

edge of preopercle and base of caudal. Pectoral fins not uniform; in

color dark brown, with an oblique, whitish band which begins in the axil

and runs obliquely backward to middle of fin ; edges of pectorals whitish.

Pectoral fins lj in length of body, their tips reaching beyond dorsal;

ventrals 31 in body, reaching about to ninth ray of anal; longest dorsal

ray 21 in head, anal ray 3; lower lobe of caudal 3i in body. Ventral fins

white, with a slight dusky shade in the axil ; no dark markings on dorsal

or anal. Length 12 inches. Open seas; not rare on our Atlantic Coast,

ranging north to the Grand Banks: also found in Southern Europe and

the Hawaiian Islands, (volituns, flying.) (Eu.)

(us, Aktedi, Genera Piseiom, 18, 1738, locality not known.
Ezoecebu poK&ma, Linn/eis, Syst. Nat.. Ed. x, 1758, 316; after Balk, who copied from Artepi;

Jobdak & Meek. /. 1 .. 57.

< rubesceru, BAFIKESQUS, Amer. Bfonthlj Mag., 1818, 205, Banks of Newfoundland.

lu» tpeculiger, Oyiek ft Vai kvievms. Hi-t. Nat. Poiss., xix. 93, 184H, Friendly Islands;

Straits of Sunda; Isle of France; Indian Ocean: Peros-Banhos; Pacific Coast

of South America; Gi'nthkk, Cat., vi. 287, 1866; HUTTON, Fishes New Zealand, 55.

Lvtken, Vid. Med. Naturh. Foren., 403,109, 1876.
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fExocoelm noveboracensis, Cuviee & Valenciennes, Hist. Nat. Poiss., xix, TOO, 1846, Newfound-
land; not of Mitchill.

Exocactii8 roberli, Muller & Troschel, Schomburgk's Hist. Barbadoes, 075, 1848, Barbadoes.

f Exocwlus quadrirernis, Gronow, Cat., 145, 1854, Spain and India.

Exocoetus offinis, Gunther, Cat., VI, 288, 1866, "West Africa; Cuba?; Atlantic.

jyo>;,tus melammu, Jordan & Gilbert, Synopsis, 380, 1883; not of Cuvier & Valenciennes.

Exoaetus exiliens, Jordan & Gilbert, Synopsis, 904, 1883; specimen from New England; not

of Muller.

1084. EXOCCETUS BUFIPINNIS, Cuvier & Valenciennes.

Head 4^ in length to last caudal vertebra; depth 5f. D. 11; A. 12;

scales of lateral line 58. Body rather robust, not much compressed ; head

broad; interorbital area flat, its width 3 in head; eye rather small, its diam-

eter 3| in head; snout rather blunt, its length equal to diameter of eye;

mouth large; length of maxillary 4£ in head. Pectoral fin broad and

long, its length 1 ft- in length of body ; tips of pectorals scarcely reaching

the last rays of dorsal fin; first ray of pectoral simple, 1? in length of

fin, second ray divided, third and fourth rays longest; origin of ventrals

midway between posterior edge of preopercle and last caudal vertebra,

their tips scarcely reaching last ray of anal; length of ventrals 3£ in

length of body. First rays of dorsal and anal opposite each other (or

nearly so); base of anal H in base of dorsal; base of dorsal 1£ in head;

lower lobe of caudal long, about } longer than head; width of body at

base of pectorals If in length of head. Least depth of caudal peduncle

about 3f in length of head. Posterior margin of preopercle nearly verti-

cal, forming almost a right angle at its lower posterior extremity. Gill

rakers long, numerous, and slender. About 27 scales on lateral line before

ventrals; about 30 scales between occiput and dorsal fin ; 6 rows of scales

between dorsal fin and lateral line. Color uniform brownish above, sil-

very below; pectorals colored like upper part of body, shading into

darker toward their extremities; caudal uniform brownish, no dark

markings on dorsal and anal fins; ventrals without distinct black mark-

ings. Length 9-£ inches. Tropical America, on both coasts (Payta, Pan-

ama, Tobasco, Barbadoes); probably not very common ; the above descrip-

tion from the type specimen of Exocwtus scylla. (rufus, reddish
;
pinna, fin.

)

Exocirtiis riiji[linnis, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 99, 1846, Payta, Peru;

Gi'NTHKR, Cat., vi, 294, 1866; Jordan, Proc. Ac. Nat. Sci. Phila., 1884, 283 (redescription of

original type); Jordan ft Meek, /. c, 58.

Exocoetus dowi, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 167, near Panama. (Coll. Captain Dow.)

Bzocoetus acylla, Cope, Trans. Am. Phil. Soc. Phila., 1871, 481, Tobasco, Mexico.
Exocwtus roberli, Lutken, Vid. Medd. Naturh. Foren., 1876, 12, 110; not of Mi'[,i.i:it A TroSOUU .

Subgenus CYPSELURUS. Swainson.

1085. KXO< (KT1S IIETKRIIIll'S, ltafinesque.

Head 4| ; depth 5i; scales 58, 26 before ventrals, 33 before dorsal. 7

rows of scales between dorsal and lateral line. D. II: A. 9. Anal I'm

short, its base \ to $ length of base of dorsal; its insertion behind first

r:iy of dorsal ; its rays or 10; second ray of pectoral divided ( lirst sim-

ple)
J
third and fourth rays longest : ventral tins inserted abont mid\v;i\
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between pupil and last caudal vertebra ; base of anal l'i in base of dorsal

;

pectoral 1J in length, reaching last ray of dorsal; ventrals 2£ in body,

reaching last ray of anal ; snout 3f in head ; eye 3} ; lower lobe of caudal

about i longer than head. Pectoral fins with an oblique white band
across lower half of fin; dorsal and anal plaiu ; ventrals white, their axil

scarcely dusky. Length 15 inches. Atlantic Ocean, generally common
southward on both coasts, straying northward to banks of Newfoundland
and to England. The young are often provided with a long barbel at the

chin, (erepoc, different ; ovpd, tail, but all species of flying-fishes have the

tail unequal.)

Exocoetus heterurus, Rafinesque, Caratteri di Alcuni Nuovi Generi, etc., 58, 1810, Palermo; Jor-
dan & Meek, I c, 59.

Exocoetus comatus, Mitchill, Trans. Lit. and Phil. Soc. N. Y., 1815, 418, pi. 5, fig. 1, New York;

LtJTKEN, Yid. Mi'dd. Naturh. Foren., fig. 1, IOC, 1S76, 30° W., 11° N.; apparently a young

form, with long mental barbel.

Exocoetus noveboracensis, Mitchill, Amer. Monthly Mag., n, 1814, 233, New York; Jordan &
Gilbert, Synopsis, 904, 1883.

Exocoetus appendiculatus, Wood, Journ. Ac. Nat. Sci. Phila., 1824, 283, pi. 17, fig. 24, (young), south

coast United States.

Exocoetus melanurus, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 101, 184G, New York.

Exocoetus volitans Gunther, Cat., vi, 293, 1860, not of LiNN-ffiUS; LOtken, Yid. Medd. Naturh.

Foren., 10, 108, 1876; Day, Fishes Great Britain, 155, pi. 228, 1883, (straggler to coast of

England).

fQypselwrus comatus, Jordan & Gilbert, Synopsis, 381, 1883.

10S6. EXOC(ETUS LUTKENI, Jordan & Evermann, new species.

Head 4£; depth 5|. D. 14; A. 9: 50 scales in lateral line. Body rather

robust. Head broad, rather pointed forward; snout not very blunt, 4^

in length of head ; eye large, 2f in head ; interorbital area iiattish, 3 in

head. Pectoral fins broad, their tips reaching posterior end of base of

anal fin ; length of pectorals If in length of body. Length of ventrals 2*

in length of body, their tips reaching nearly to posterior end of base of

anal fin ; origin of ventrals midway between pupil and base of caudal fin.

First ray of pectoral simple, its length little more than | length of fin;

second ray divided ; 23 scales before the ventrals; 28 scales before the

dorsal fin ; 7 rows of scales between lateral line and dorsal fin ; longest

dorsal ray 2 in head; lower lobe of caudal about i longer thau head.

Color brownish above, silvery below
;
pectoral black on its posterior half;

lighter on anterior, with a broad, white, oblique band which begins in

the axil and extends about f across the fin ; ventrals white, dusky in axil

;

dorsal and anal fin plain ; caudal dusky, with a black vertical bar across

the base of its middle rays. This species is known from a single specimen,

9 inches long, in the museum of the Academy of Natural Sciences at Phil-

adelphia, from Cape San Antonio, Cuba. It was formerly identified by

Jordan & Meek with an Australian species, Exocoetus robust its, but it differs

in numerous respects from the latter, although a related form. (Named for

Christian Fredrik Liitken, one of the most learned and accurate of ich-

thyologists, whose paper on the flying-fishes is the basis of our present

knowledge of the group.)

Exocoetus robusius, Jordan & Meek, J. c, 61; probably not of Gunther, Cat., VI, 289, 1866, Aus-
tralia,
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1087. EXOCCETUS FURCATLS, Mitchill.

Head 4£; depth 5±. D. 13; A. 9; lateral line with about 46 scales.

Body rather slender, compressed. Head not very broad, much narrowed
forward ; the snout rather pointed ; more compressed than in other
species. Interorbital area flat , its width at anterior margin of orbit equal
to diameter of eye ; 3 in head ; at posterior margin of eye this is half
greater. Mouth small ; maxillary not reaching orbit ; length of maxillary
4| in head ; length of mandible 2\ in head ; length of snout 4^ in head

;

eye 3 in head. Pectoral fin long and broad ; its length If in length of

body ; tips of pectorals reaching to tenth ray of dorsal. First pectoral

ray simple, slightly more than half length of fin ; second ray divided

;

third and fourth rays longest. Origin of ventrals midway between pos-

terior margin of eye and last caudal vertebra. Ventrals long, 2\ in length

of body ; their tips reaching past anal and almost to caudal fin. Dorsal
fin rather high, its longest ray \\ in head; longest anal ray about 2 in

head. Origin or dorsal in advance of that of the anal. Base of anal If

in base of dorsal; base of dorsal nearly equal to length of head. Lower
lobe of caudal 3^ in body. About 23 scales on lateral line before ventrals,

and about 29 in front of dorsal fin. Eight rows of scales between lateral

line and dorsal fin. Color brownish above, silvery below
;
pectoral fins

black on lower posterior half; a broad white band running from axil

obliquely back to the posterior of upper rays ; some white on tips of pec-

toral rays ; anterior upper portion of the fin somewhat marbled ; ven-

tral fins black, except on 2 outer rays, on inner ray, and a small spot on
next 2 inner rays, about £ distance from origin of fin ; axil of ventrals

pale. Dorsal fin, when depressed, showing 3 black spots ; caudal fin with
3 dark tranverse bands across fin

; a black spot on tips of third, fourth,

fifth, and sixth rays of anal fin. Length 6 inches. Warm seas, north to

Cape Cod and to the Mediterranean, generally common. Young speci-

mens with barbels of different forms and sizes are frequently taken. The
specimens above described from Newport, Rhode Island, (furcatus,

forked.

)

Exocmtm furcntus, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 149, young, with bubel;
New York; GCntiier, Cat., VI, 286, 1866; L<'tken, Vid. Medd. Naturh. Foren., 400, I

Jordan & Meek, I. c, 61.

Exocatu* uiillaHi, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1821, 10,'pl. iv, fig. 1, Gulf of Mexico;
GCnther, Cat., VI, 286, 1866.

Exocwitu (Cypselurus) procne, De Filippie Veranv, Mom. Acad. Sci. Torino, series '2, xvm, 1867,

10, Nice.

tkocatut maculipinnu, Vl»CICKn»BA, Rieultati Ittiologici del Violante.pl. i, fig. ('., 11:?, U
Tunis.

Ogpetunufurcatua, Jordan A Gii.hert, Synopsis, :i80, 1883.

1088. EXOCffiTUS NIGRICANS, Bennett

Head 4i in body ; depth 5f; snoot 4 in head; eye3£. 1>. ll: A. 9 or 10;

icales about 52, 27 before the ventral fins, 26 in fronl of dorsal. Anal

flu short, its base \ to | length of base of dorsal, its Insertion behind
firsl ray of dorsal; its rayH i) or 10; second ra\ of peotora] divided (first

9, \. \.——48
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simple) ; third and fourth rays longest ; ventral fins inserted midway
between posterior margin of preopercle and last caudal vertebra

;
pecto-

rals not uniformly colored
;
posterior half of pectorals, ventrals, and

dorsal rather abruptly black; anal white. Length of pectoral fin 1£ in

body, its tip reaching nearly to base of caudal ; first ray of pectoral

If in length of longest; ventrals 24- in length of body, their tips reach-

ing tip of last ray of anal; dorsal rather high, its longest rays \\ in

head ; longest anal ray 3£ in head, lower lobe of caudal about \ longer

than head. Interorbital space broad, slightly concave, its width 2j

head; depth of head If in its length. Length 10 inches. Tropical

seas, north to Cuba, Central America, and France; not very common;
recognizable at once by its high dorsal, black on the anterior half.

The specimen here described was from the Open Atlantic off" Brazil.

(nigricans, blackish.) (Eu.)

Exoccetus nigricans, Bennett, Whaling Voyage, n, 287, 1840, " taken in both the Atlantic and

Pacific Oceans, in lat. 5 N."; Gunther, Cat.,vi, 290, I860; Jordan & Meek, I c, 63.

Exocoetus bicolor, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 111, 1846, Atlantic.

Exocoetus spilopus, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 118, 1846, La Rochelle;

St. Helena; West Indies; India; Arabia; De Witt Land; Guichenot, Hist. Cuba,

Ramon de la Sagra, Poiss., fig. 2, 1853, 152, pi. 4; Lutken, Vid. Med. Naturh. Foren.,

107, 1876.

1089. EXOCCETUS XENOPTERUS, Gilbert

Head 4^; depth 6. D. 13; A. 10; scales about 15. Snout short, 3| in

head ; mandible scarcely protruding, wide at tip, with a narrow band of

small teeth. Teeth along edge of premaxillaries in a single series.

Vomer with a narrow patch, palatines with a wide patch of well-

developed teeth, similar to those in jaws; no teeth on tongue. Pre-

orbital about as wide as pupil ; distance from tip of snout to end of

maxillary equals length of snout. Eye large, Si in head. Interorbital

width 3 in head. Distance from front of dorsal to base of middle of cau-

dal rays equals half its distance from posterior margin of pupil. Length

of dorsal base equals f- length of head, the highest ray 2f in head.

Origin of anal under middle of dorsal, its base equaling snout and half

eye, the last ray nearly under last dorsal ray. Lower lobe of caudal 3|

in length ; the upper slightly less than head. Origin of ventrals half-

way between base of caudal and preopercular margin, the tip reaching

base of third anal ray, a trifle shorter than head. First pectoral ray ti-

the longest; second ray deeply forked, the third and fourth apparently

the longest (the tips slightly mutilated). The fin extends beyond dorsal,

and falls short of the caudal by a trifle. Black above, becoming

abruptly silvery on middle of sides; pectorals jet black within, overlaid

by some silvery luster without; median ventral rays black, the inner

and outer white ; dorsal dusky, without distinctive marks ; anal white
;

caudal black on basal portion of both lobes, the remaining third white.

A single specimen, 9i inches long, taken from a booby-bird (Sula) on

Clarion Island, one of the Revillagigedos. (££"oc, strange; irripov, fin.)

Exocoetus xenoplerus, Gilbert, Proc. U. S. Nat. Mus., 1890, 58, Clarion Island. (Type, No.

44388, Coll. Albatross.)



Jordan and Evermami.—Eishes of North America. 739

1090. EXOCCETUS LINEATUS, Cuvier & Valenciennes.

Head4f; depth 6|. Anal short, its rays I, 10; dorsal 13. Second ray

of pectoral divided, the first ray f length of longest. Head rather

pointed, the interorbital area flat; snout 4 in head; eye 2>\. Pectoral

extending to base of last anal ray ; ventrals reaching nearly as far, their

insertion midway between base of caudal and edge of preopercle. Dark
lines on sides of back conspicuous only where scales have been rubbed

off, not forming an important feature of coloration; fins mostly dusky;

ventrals with faint dusky shades ; anal with an obscure dark shade

;

dorsal and caudal somewhat dusky, but unmarked. Close to Exoccctus

heterurusj distinguished by the more backward position of the ventrals.

Tropical Atlantic, lecorded from Corea, the Canaries, Madeira, and Ber-

muda. The above description from the original type, 16 inches long,

from Corea. {Uneatus, streaked.)

Exoccelus Uneatus, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 92, 1836, Corea; Canaries;

Gunther, Cat., vi, 287, 1866; Goode, Bull. U. S. Nat. Mus., v, 76, 1876; Jordan, Proc. U. S.

Nat. Mus., 1886, 528.

1091. EXOCCETUS CYAXOPTERUS, Cuvier & Valenciennes.

D. 12; A. 11. Second ray of pectoral divided, the first § length of fin.

Snout pointed ; interorbital area transversely concave. Snout 3£ in

head; eye 31; tail strong ; dorsal moderately high, its base i longer than

that of the rather short anal. Insertion of anal considerably behind

that of dorsal. Pectoral extending beyond tips of last ray of dorsal and
anal. Ventrals not quite to the base of the last ray. Insertion of ven-

trals midway between base of caudal and edge of preopercle. Fins all

pale, except a round black blotch, about as large as eye, on tips of mid-

dle dorsal ray; ventrals white. Coasts of Brazil and Caribbean Sea;

not common; close to Exoccctus bahicnsis, and perhaps not even distinct;

also recorded from James Island of the Galapagos. The anal rays are less

numerous in E. bahiensis than in the original type of E. cyanopterws, from

which the above account is taken, (nvdveoc, blue; nrepov, fin.)

TSxocaebu cyanopterus, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 98, 1846, Bahia; Rio de

Janeiro; Gunther, Cat., VI, 294, 1866; Jordan, Proc. U. S. Nat. Mus., 1886, 528; Jordan

& Bollman, Proc. U. 8. Nat. Mus., 1889, 180.

Ecocaetus albidactylus, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 167, Caribbean Sea; errone

ously ascribed to Panama.

1092. EXOCCETUS BAHIENSIS, Banzani.

Head 5£; depth 6-£ with caudal. D. 13; A. 9-10; scales 50.

Length of snout g of that of eye, which is 3i in head: pectorals reach-

ing end of dorsal, ventrals to middle of anal ; insertion of ventrals mid-

way between end of snout and extremity of upper caudal lobes; dorsal

of moderate height, its origin far in advance of that of anal. Coloration

of the pectorals uniform; dorsal with a large dark blotch. (Ciinther.)

Tropical seas, north to Cuba, where it seems to be the commonest of the

llying-tishes ; not examined by us. (Name from Bahia.
|

i
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Exoccetus bahiensis, Ranzani, Nov. Comm. Ac. Sci. Inst. Bonon., v, 1842, 362, pi. 38, Bahia;
Gunther, Cat., VI, 293, 1866; Poey, Synopsis, 384, 385, 1868; LCtken, Yid. Medd. Naturh.

Foren., 402, 108, 1876.

Exoccetus vermiculaim, Poey, Memoriae, u, 300, 1861, Cuba.
Exocaeliu spikmotopterus, Bleeker, "Nederl. Tydschr. Dierk., in, 113, 1863," Sumatra.
f Exoccetusparrse, Poey, Synopsis, 385, 1868, Cuba; description insufficient; taken from an old

drawing.

1093. EXOC(ETUS CALIFORNICUS, Cooper.

(Great Flying-fish; Volador.)

Head 5; depth 6. D. 12; A. 10; scales 58 ; vertebra? 33 + 16 = 49.

Body stoutish. Lower jaw rather the longer ; both jaws with minute

teeth. Eye large, rather longer than snout, 3 in head, nearly equal to the

diameter of the slightly concave interorbital space. Pectoral fin reach-

ing past the dorsal and falling just short of the caudal ; second ray of pec-

toral divided, the third longest ; ventrals about reaching middle of anal,

their length 3* in body, their insertion midway between middle of opercle

and base of caudal. Anterior rays of dorsal half the length of the head
;

43 rows of scales between occiput and dorsal, 7 between the dorsal and

the lateral line. Steel blue above and on both sides, belly abruptly sil-

very
;
pectorals blackish, with the posterior edge paler ; an obscure

oblique pale band across lower part ; caudal plain dusky ; ventrals pale,

partly dusky ; dorsal rather pale, with a dusky blotch above. Length

18 inches. Southern California, Point Concepcion to Cape San Lucas,

very abundant in great schools in summer about the Santa Barbara

Islands. It is not known whither it retires in winter, as it has not been

seen outside of California, it being the only species known in the Eastern

Pacific north of Cape San Lucas. It is probably the largest of the flying-

fishes and has the greatest power of movement in the air. An excellent

food-fish, sometimes taken by the thousand off Santa Barbara.

Exoccetus californicus, Cooper, Proc. Cal. Ac. Sci., Ill, 1864, 93, fig. 20, Santa Catalina Island;

Gunther, Cat., vi, 295, 1866; Jordan & Gilbert, Synopsis, 379, 1883; Jordan & Meek,
I. c, 15.

1094. EXOC<ETUS CALLOPTERUS, Gunther.

Head nearly 4 in length (to base of caudal); depth 5. D. 11 or 12; A.

8 to 10. Anal fin short, its base | to t length of base of dorsal ; its insertion

behind first ray of dorsal; its rays 9 or 10 ; second ray of pectoral divided

(first simple); third and fourth rays longest; pectoral fins covered with

small, round, dark spots, the edges paler ; ventral fins pale, the middle

rays grayish, obscurely spotted ; other fins pale. Pectoral fins reaching

to end of dorsal ; ventral fins inserted midway between preopercle and

base of caudal, their tips reaching nearly to base of anal ; dorsal fin

rather high, its anterior rays about half length of head. Scales 46, 34

before the dorsal fin, and 9 between lateral line and dorsal fin. Snout obtuse

and depressed, £ diameter of eye, which is 3 in head, and less than width

of interorbital space, which is slightly concave. Length 10 inches. A
beautiful little flying-fish, common at Panama, but not yet seen elsewhere.

(Ka/\Xof, beauty; 7rrtp6v, fin.)

Exoccetus calloptenis, Gunther, Cat., vi, 292, 1866, Panama, (Coll. Capt. Dow); Gi'nther,

Fishes Central Amer., 479, pi. 83, 1869 ; LCtken, Vid. Medd. Naturh. Foren., 401, 107,

1876; Jordan & Gilbert, Bull. U. S. Fish Comm., n, 1882, 109; Jordan & Meek, /. c, 65.
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1095. EXOCCETUS GIBBIFEOXS, Cuvier & Valenciennes.

Head 4f ; depth 6. D. 12 ; A. 8. Body robust, little compressed. Head
rather short, interorbital area slightly concave, about i wider than eye

;

profile of snout convex, descending more abruptly than in any other of

our species, making a decided curve downward. Snout rather blunt, 4 in

head ; eye 3 in head ; maxillary 4i in head
;
pectoral fins rather broad

and long, their length 1£ in length of body; tips of pectorals reaching to

tips of last rays of dorsal. First ray of pectoral simple, its length 2y in

length of fin ; second ray simple, about £ longer than first ray
; third ray

divided ; fourth ray longest. Origin of ventrals midway between pos-

terior margin of eye and last caudal Vertebra ; length of ventrals 2.9 in

length of body, their tips reaching to last ray of anal. Origin of dorsal

fin far in advance of the anal. Base of anal If in base of dorsal. Longest

dorsal ray 2k in head, longest anal ray about 3 in head. Lower lobe of

caudal about 33 in body ; least depth of caudal peduncle 3j in head.

About 25 scales in lateral line before ventrals, and about 30 scales before

dorsal ; 7 scales between lateral line and dorsal fin. Color brown above,

silvery below ; on each scale on the upper part of the body is a darker

brown spot near its posterior extremity ; this gives the appearance of a

dark-brown streak along each row of scales; pectorals uniformly colored,

same color as upper part of body ; ventrals dusky, nearly black mesially,

the posterior part of the fin still darker ; no dark markings on dorsal or anal

fins; caudal dusky, plain. Length 8 inches. Atlantic Ocean ; two speci-

mens known, both examined by us ; the specimen above described taken

by Samuel Powell at Newport, Rhode Island, the other the original type

in the Museum at Paris, (gibbus, gibbous
;
from, forehead.)

Exoaetus gibbifront, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 118, 1846, Atlantic; Jor-

dan & Meek, 7. c, 65; Jordan, Proc. U. S. Nat. Blue., 1886, 528.

Order Z. HEMIBRANCHII.

(The Hemibranchs.)

Interclavicles developed. Gills pectinate. Post-temporal simple, not

furcate; supraclavicle quite small. Superior pharyngeal bones reduced

in number, the bones of the gill arches .also reduced except in Gasterosteida :

inferior pharyngeals present, not united. Ventral fins abdominal or

nbabdominal, joined to the interclavicle, or else detached from it

through partial atrophy of the shoulder girdle. Month bounded above by

premaxillaiies only
; shoulder girdle simple in structure. Basis of cra-

nium simple and without tube; four anterior vertebra- more or less

elongate; snout usually more or Less produced, the small month ;it its

end. A small group, well distinguished from tin- Percefooes and other

Teleocephali, from ancestors of which it is probably descended, differing

in the presence <>f the interolavicles and in the reduction of the shoulder

girdle and othei structures. Its relations to the Lopkobranchii are close,

the characters <d' the Lopkobranchii being largely extremes <d' the same

modifications. (//,«/, half: .>><;
i

<<, gill.)
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In the following analysis of families we adopt the arrangement of

families as given in Dr. GilPs valuable discussion of "the mutual rela-

tions of the Hemibruncinate fishes" in Proc. Ac. Nat. Sci. Pliila., 1884, 154.

The osteological characters are largely taken from unpublished notes of

Mr. Cloudsley Rutter. We begin the series with the most general-

ized family.

a. Dermal armature absent, or doveloped only as plates on sides or back; vertebra^ numerous

(30 to 36); pubic bones connected with scapular arch; spinous dorsal represented

by isolated spines.

l>. Vertebra anteriorly little enlarged; ventrals subthoracic, each with a sharp spine.

c. Branchiostegal rajs three; ventrals with one soft ray each ; snout conic or but

slightly tubiform. Gasterosteid.f., xcviii.

cc. Branchiostegal rays four ; ventrals with four soft rays each ; snout tubiform.

Aui.ORHYNCHID.E, XCIX.

bb. Vertebra anteriorly (first four) elongate ; ventrals snbabdominal or near middle

of body, without spines, but with 6 for ">) soft rays.

<l. Dorsal spines developed, weak ; body compressed, moderately long, with ctenoid

scales; no caudal filament. Aulostomid.t., c.

dd. Dorsal spines undeveloped ; body depressed or subcylindrical, very long, without

scales ; caudal with the two middle rays produced into a long filament.

FiSTrL.uum.F., ci.

aa. Dermal armature superficial, developed anteriorly and especially about the back ; four

anterior vertebra much elongate; tail with its axis continuous with that of the

abdomen ; branchihyals and pharyngeals mostly present (fourth superior branchihyal

and first and fourth superior pharyngeals wanting)
;
pubic bones not connected with

the scapular arch ; a spinous dorsal fin developed. Macrorhamphosidje, cii.

Family XCVIII. GASTEROSTEID^E.

(The Sticklebacks.)

Body more or less fusiform, somewhat compressed, tapering behind to

a slender caudal peduncle. Head moderate, the anterior part not greatly

produced, but all the bones of the suspensory apparatus somewhat
lengthened. Mouth moderate, with the cleft oblique, the lower jaw
prominent ; maxillary bent at right angles and overlapping the premax-

illary at corner of mouth. Teeth sharp, even, in a narrow band in each

jaw ; no teeth on vomer or palatines ; premaxillaries protractile. Pre-

orbital rather broad ; suborbital plate large, often covering the anterior

part of the cheeks, forming a connection with the preopercle. Branchi-

ostegals 3. Gill *' membranes broadly joined, free from the isthmus, or

* According to Mr. Rutter the gill formula is

1

2

3

4

Basi-
branchial.

Present.

Present.

Hypo-
branchial.

Cerato-
branchial.

Epi-
branchial.

Pharyngo-
branchial.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

The third and fourth epibranchials are present, but apparently
probably true of the third and fourth pharyngobranchials.
The species examined was Gasterosteus microcepholus, Girard.

crown together. The same is
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not; gill rakers moderate or rather long. Opercles unarmed. Skin

naked or with vertically oblong bony plates ; no true scales. Dorsal fin

preceded by two or more free spines; anal similar to soft dorsal, with a

single spine; ventral fins subabdominal, consisting of a stout spine and
one or two rudimentary rays. Middle or sides of bell}' shielded by the

pubic bones. Pectorals rather short, unusually far behind the gill open-

ings, preceded by a quadrate naked area, which is covered with shiuing

skin. Caudal fin narrow, usually lunate. Air bladder simple ; a few

pyloric cceca. Vertebra? 30 to 35; anterior vertebra1 little enlarged.

Genera 5; species about 12. Small fishes inhabiting the fresh waters

and arms of the sea in Northern Europe and America ; noted for their

pugnacity. They are exceedingly destructive to the spawn and fry of

larger fishes. " It is scarcely to be conceived what damage these little

fishes do, and how greatly detrimental they are to the increase of all the

fishes among which they live, for it is with the utmost industry, sagacity,

and greediness that they seek out and destroy all the young fry that

come their way." (Gunther.) Most of the sticklebacks build elaborate

nests which the male fish defends with much spirit. The species are

extremely variable, being apparently readily affected by changes in

surroundings. (Gasterosteidw, Gunther, Cat., I, 1-7, 1859.)

Gasterostein;e :*

a. Pubic bones fully joined, forming a triangular or lanceolate plate on median line of

belly behind and between the ventral fins.

b. Snout moderately produced, not tubiform ; caudal peduncle moderate ; ventral not

far behind pectoral, its rajs 1, 1.

c. Gill openings confluent, the gill membranes forming a broad free margin across

the isthmus.

d. Dorsal spines 4 or 5, nondivergent, and nearly equally reclinable ; skin

naked ; tail not keeled. ET70ALIA, 336.

dd. Dorsal spines 8 to 11, divergent ; skin naked or nearly so ; tail keeled.

I"
I I08TBUS, 337.

cc. Gill openings restricted, the membranes mesially united to the isthmus; dorsal

with two tree spines ; skin mailed, partly mailed, or naked.

Gastebostki -

Apeltin.t: :

aa. Pubic bones widely separated posteriorly, forming a bony ridge on each Bide ofabdomen,

between which are the ventral fine ; snout short.

e. Dorsal with four divergent spines ; sides not mailed. Aiki.i es, 339.

336. EUCALIA, Jordan.

Wacalia, Jordan, Man. Vert., Ed. i, 248, 1876, [Uieoruicau).

Fresh-water sticklebacks, feebly armed, the skin not mailed, the dorsal

•pines few and nondivergent, the gill membranes forming a free i"« >
1 »

1

aoross the isthmus; pubic bones fully united, one species known.

1 ' . well ; KuAtn, nest, the species building nests. Like <>i her si ioklebaoks.

)

'The nibfamil] BpinachUnm, with the inoul much produced, snbtubiform, the doraal spines
about b> and the 1 >i 1 1 > i

<

- idines joined only at base, consists ol the European species, SpinackUi
tpinachia (Linnaeus). 11 is Dot rare in Northern Europe and has been once (probablj bj < rroi
in labeling) ascribed to Newfoundland. v Berision des Epin
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1096. EICALIA INCONSTANS (Kirtland).

(Brook Stickleback.)

Head 3+ : depth 4. D. IV-I. 10: A.I. 10; vertebrae 14+ 18= 32. Body
moderately elongate, little compressed, the caudal peduncle comparatively

stout, not keeled. Skin smooth, entirely destitute of dermal plates, the

skeleton plates covered by it. Innominate bone small, lanceolate, covered

by the skin. Space in front of pectorals small: thoracic processes very

slender and widely separated, covered by skin. Gill membranes somewhat
free posteriorly : gill rakers short. Dorsal spines 4 or 5, low, subequal, in

a right line, a cartilaginous ridge running along the base of the fin; anal

spine similar to dorsal spines; ventral spines short and sharp, serrated.

Males in spring jet black, tinged with red anteriorly : females and young
olivaceous, mottled, and dotted with black. Length 2\ inches. New York
to Kansas* and northward to the Saskatchewan (Swift Current, etc.

—

Eigenmann); in fresh waters only, and especially in small brooks: abun-

dant in the Great Lake region and south to central Ohio and Illinois, the

southernmost record being from Decatur County, Indiana. (W. P.

Shannon.) Very variable, (inconstans, variable.)

Gasterosteus inconstans, Kirtland, Bost. Journ. Nat. Hist., in, 1841, 273, brooks of Trumbull
County, Ohio.

Gasterosteus mkropus, Cope, Proc. Ac Nat. Sci. Phila., 1865, 81, Fort Riley, Kansas. (Coll.

Dr. Hammond.)
Gasterosteus glohiceps, >avvage, Revision des Epinoches, 35, 1874, North America.
Eucalia inconstans, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877. 65; Eigenmann, Proc. Ac. Nat. Sci.

Phila., 1886, 238.

Gasterosteus inconstans, Jordan & Gilbert, Synopsis, 394, 1883.

Represented in central and western New York by

1096a. EICALIA IXCONSTANS CAYUGA Jordan.

Ventral spines as long as pubic bones (usually t in inconstans); pectoral

plate small, U-shaped (V-shaped in inconstans). Fin rays the same, the

size generally smaller. Known from about Ithaca and Syracuse, N. Y., in

small brooks and in the lakes.

Fucalia inconstans cayuga, Jordan, Man. Vert., Ed. i, 249, 1876, Cayuga Lake, Ithaca, N. Y.

(Coll. Dr. B. G. Wilder.')

Represented in Lake Superior by

1096b. EUCALIA INCONSTANS PYGMiA (Agassiz).

D. Ill or IV, I, fi : A. I, 6. Said to have the body shorter and deeper, the

rays different. Lake Superior. (Agassiz.) If this difference in fin rays

really exists, this may be a distinct species, (pygmcvus, dwarf.)

Gasterosteus pygmsnu, Agassiz, Lake Superior, 314, 1850, Lake Superior.

* Recorded from Snkkertoppen, Greenland, by Cope, Proc. Ac. Nat. Sci. Phila., 18t'>.">. 81. This

I Is verification. According to Cope, the Kansas form, micraptu, is shorter and deeper
than inconslans, with smaller poetpectoral plate and weaker ventral spines.
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337. PYGOSTEUS, Brevoort.

Pygosteus (Brevoort) Gill, Cat. Fishes East Coast N. A., 39, 1861; name only.

Pygusteus, Gill, Canadian Naturalist, u, 8, 1865, (occidental is).

Gasleroslea, Sal'vage, Revision des £pinoches, 29, 1874, (pungilins).

This genus is characterized by the presence of 9 to 11 divergent spines

and by the weakness of its innominate bones. As in Eucalia, the gill

membranes form a broad fold across the isthmus. Vertebrae 14 -f- 18= 32.

Species 2, in northern regions, the following cosmopolitan ; a second,

Pygosteus sinensis, Guichenot, from China, {^vyi], pubic region; oot'zov,

bone.)

1097. PYGOSTEUS PUXGITIUS (Linnaeus).

(Nine-spined Stickleback.)

Head 4; depth 5 to 6. D. VIII or IX-I, 9 ; A. I, 8. Body very slender,

somewhat compressed, tapering into the very long and slender caudal

peduncle, which is much depressed and strongly keeled, broader than

deep. No dermal bony plates along sides ; small plates along bases of

dorsal and anal, and on caudal keel; skeletal plates not at all covered by
skin. Postpectoral plate well developed, striated. Head shortish, the

snout rather blunt. Eye large, longer than snout. Thoracic processes

well developed, widely divergent, forming a U-shaped figure. Bones of

skull granulate, its surface bones all weak. Dorsal spines moderate, the

anterior diverging to the right or left at various angles, the posterior more

nearly erect; anal spine large, larger than the dorsal spines; pubic bone

feeble, lanceolate, not carinated, its edges raised, its median part thin;

ventral spines moderate, serrulate, their length more than £ that of the

head; caudal lunate, long and narrow. Gill rakers long and slender; gill

membranes free from the isthmus posteriorly. Olivaceous above, profusely

punctulate, irregularly barred with darker; silvery below. Length

3 inches. Northern parts of Europe, and Atlantic coasts of America from

Long Island to the Arctic Sea, also in tributaries of the Great Lakes, and
northward to the Saskatchewan and Alaska, where it abounds in the

mountain lakes and streams; a widely distributed species, found in both

fresh and brackish waters, {pungiiius, pricking.)

Gcutero8teu8 pnngitiiis, Linn.ki s, Syst. Nat., Ed. x, 290, 1768, Europe; after OotttroMeut atmUtl

u/ donodeeem, Artkdi; Walbaum, Artedi Pise, 1792,446; GOnthbr, Oat., i, 6, 1859; Jordan
& Gilbert, Synopsis, 393, 1883.

I*ygo*tiii8 pvngituu, Eigenmann, Proc. Ac. Nat. Sci. Pliila., 1886,235.

Chuterottmu Unit, Cuvieh, Regne Animal, Ed. '1, n, 17n, 1829, streams of France.

flasssrostowa occidmtalii, Ctttirr A Vaumtcikhwm, Hist. Nat. Poles., iv, 509, 1829, Newfound-
land; not a. ooeidentodia of Linn.kis, which la an unrecognised species, probably of

( 'orangida .

.'.us- ooncfcttnu,* RICHARDSON, Fauna Bor.-Amer., HI, 57, 1838, Saskatchewan River
and Great Bear Lake; DkKay, Js. V. Fauna: Fishes, 68, 1842,

tout main*n$t$
tj Storsb, Boat. Joarn. Nat. Hist., I, 1837, W4, Kennebec County, Maine.

*The names concwuuu and titbulonu have been need for tli" fresh-water form ol the northern
Inland lakes, but a comparison of specimens from Calomel River, Illinois, with othera from

hueetta shows no tangible difference, We have seen none s itii lesa than \> dorsal spines,

Nor can we separate the American form called oecidentalU from the European pvmgitku, Daan
racorda llfference between Hudson Baj spei Imsna and those from Ufaaasi lnieritti

1 These two nanus maj represent a diatincl anbspoeiea, mamttm*, distinguished bj the presaooa
"i t 1

1 as dorsal spimH.
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Gaslerosteus nebtHosus* Agassiz, Lake Superior, 310, pi. 4, fig. 4, 1850, Lake Superior.

Gasterosteus dehayi, Agassiz, Lake Superior, 311, 1850. New York.

Gaslerosteus lotharingus, Blancuard, Poiss. France, 244, I860, Gordon, Lorraine.

Gasterosteus breviceps, Blanchard, Poiss. France, 245, 1866, Caen, France.

Gasterostea blanchardi,^ SAUVAGE, Revision des Epinoches, 32, 1874, New York.

Represented in Greenland and the far north by

1097a. PYGOSTEUS PUNGITIUS BRACHTPODA (Bean).

D. X-I. 10 : A. 1, 10. Similar to P. pungitius, but the ventral spines very-

short, their length a little less than i that of head. Mountain streams and

lakes, about Bafrins Bay;* locally abundant: not seen by us. (.y)a\rr,

short ; rrolr, foot.)

Gaslerosteus pungitius brachypoda, Beam, Bull. D. S. Nat. Mas., XV, 129, 1879, Oosooadlin Moun-
tain, Cumberland Gulf, Greenland. (Type, Nos. 21738, 21766, etc. Coll. Kumlein.)

Jordan" & Gilbert, Synopsis, 394, 18S3; Eigexmaxx, /. <?., 236.

338. GASTEROSTEUS (Artedi) Linnaeus.

(Sticklebacks.)

Gasterosteus (Artedi) Lixxjeus, Syst. Nat., x, 1758, 489, (aculeatus).

Gasteracanthus, Pallas, Mini. Ac. St. Petersb., m, 325, 1811, (cataphractus).

Leiums, Swaixsox, Nat. Hist. Class'n Fishes, 11, 242, 1839, (gymnvrus).

Sticklebacks with the innominate bones coalescent on the median line

of the bell^i, behind and between the ventral fins, forming a triangular or

lanceolate plate. Gill membranes united to the isthmus. Tail slender,

and usually keeled. Skin variously covered with bony plates. Dorsal

spines 3 in number, strong, with nondivergent bases. Species numerous.

Fresh waters and shores of all northern regions : the species highly varia-

ble, those found in the sea usually with the body completely mailed, the

fresh and brackish Avater forms variously mailed or even altogether naked.

It is probable that the reduction in armature is in some degree connected

with life in fresh waters. It is also probable that the, partially naked
fresh-water forms of Europe and northeastern and northwestern America

have been in each case derived from the mailed marine forms of the same
region. In Europe, the mailed and partly naked forms are scarcely sep-

arable as varieties. In western America, the division is better established,

and the naked and partially naked forms seem definable as distinct spe-

cies, each with large variation within its range, (yaar^p, belly ; ugtIov,

bone.)

a. Species of the eastern Atlantic, robust, with short dorsal spines, each one when depressed

not reaching the next. a< 1 leatis, 1098.

aa. Specie of the western Atlantic, more slender, with longer spines. BIBPIN06UB, 1099.

aan. Specie.? of the eastern Pacific, mlmst, the marine forms with long spines.

b. Specie6 marine, the body wholly mailed, the plates well developed throughout.

CATAPHRACTUS, 1100.

bb. Species of fresh or brackish waters, not wholly mailed, or with the posterior plates

very small. williamsom, 1101.

*The common Alaskan form referred by Dr. Bean to this subspecies, seems to be nearer the
typical punijitius, having the ventral spines nearly half length of head.
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1098. GASTEROSTEUS ACTJLEATTJS, Linnams.

(European Stickleback; Burnstickle.)

Head 3£ to 3i ; depth \ ; eye 3i to 4 ; snout 3. Body rather stout, head
short, snout short, mouth oblique, maxillary not reaching eye; caudal

peduncle depressed, keeled or not. Dorsal spines short and stout, usu-

ally a little shorter than snout and strongly serrate ; ventral spines about

as long as from*tip of snout to pupil, serrate on each side, and with strong

basal cusp; ventral plate broad and long, longer than ventral spines or

about as long as snout and eye; processes from shoulder girdle widely

divergent inclosing a large triangular area. Lateral armature variable,

the plates 6 to 32, usually none on caudal peduncle ; in fresh-water speci-

mens caudal keel generally present but fleshy ; in unarmed specimens the

posterior plates when present on the caudal peduncle are much reduced in

size. The variation in the sticklebacks of Europe is very great, as was
pointed out by Day * some years ago. This is also shown by the studies

which Dr. Boulenger has recently made of the sticklebacks of England.

The various partly naked forms are not susceptible of definition even as

varieties. Coasts and streams of northern Europe ; abundant. We
include this form in the present memoir on the supposition that the mailed

form in Greenland, Gasterosteus loricatus, Reinhardt, belongs to it. (acu-

leatus, spined.) (Eu.)

Gasterosteus aculeatw, Linn/EUS, Syst. Nat.. Ed. x, 1758, 489, Europe; completely mailed.

Gasterosteus trachurus, Cuvier & VALENCIENNES, Hist. Nat. Poiss., iv, 481, 1829, France; com-

pletely mailed; 31 plates.

Gasterosteus pontiats, Nokpmann, in Demidoff, Voy. Buss. Merid., ill, 357, Tauria and Black

Sea; plates fewer than in aadeahu.

Gasterosteus semiarmatus, Cuvier & Valenciennes, Hist. Nat. Poiss., iv, 49!!, 1829, Havre; 14

plates.

Gasterosteus stmiloricalus, Cuvier & VALENCIENNES, Hist. Nat. Poiss., IT, 494, 1829, Baillon: 13,

plates.

Qasterosteua leiurua, Cuvier A Valenciennes, Hist. Nat. Poiss., iv, 481, 1829, Seine; •'. plates.

f Ooateroateus loricatus, Beiniiardt, Fauna Groenlandica, 32, 37, 1837, Greenland; fully armed;

may be Q. bispinosus.

Gasterosteus bailloni, Blanciiard, Poissons des eaux donees de France, 231, 1866, Abbeville.

Gasterosh rue neuttriarms, Blanciiard, Poissons des eaux donees de France, 220, 18G6, Harfleur;

armature interrupted.

Qtuterosteus argentierimiu, Blanciiard, Poissons des eaux donees de France, 232, 1866, Avignon:

plates,

'Dr. Francis Day observes: ''It appears remarkable how many species of sticklebacks have

been Darned, outnumbering even those of the Salmonida of the fresh water--, and it be<

msideration whether any general principles are perceptible in the distribution of these

species or varieties. It is in the ocean more than in fresh waters that we must seek the spiny-

rayed Ashes; and similarly it is on the seaboards or skirts of tic ocean that we must look for

sticklebacks in which the armature ol the sides Ismosl developed (as In the variety traekunu),

while such as have the free portion of the tail unarmed are farthest inland or on elevated pla-

teaus; while in the center of I re 1 a ml I have captured examples of O. pungititu in which the anna-
bore had so decreased that the ventral spine was entirely absent. It has i n pointed out (Phil.

Mag., 1834, v, p. 299) that the variety on the continent with the shortest spine or the most

defense!* as form, conies from Tuscany, and is pe< uliar to still waters, where it would have the

fewest enemies, and hi re II attains to a e. Taking large numbers of [rish specimens I

found considerable differences in the length of the ventral spines and pubic plates, conclusively

showing thai Buch characti rs afford do reliable data.

"Heckeland Kner, In their account of the fishes of Austria, did not admit the foregoing to be

more thao varieties differentiated bj the development of the lateral scut - or plates, whi< h they

found vaiiod in number between ;i and 28."— Day,
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Gasterosleus elegans, Blanchard, Poissons des eaux douces de France, 234, 180(3, Cadillac and

Langou; 6 ])lates.

Gasterofteus argyropomus, Cuvier & Valenciennes, Hist. Nat. Poiss., iv, 498, 1820, Florence; 3

plates.

Ga8ter68teu8brachycentru8, Cuvier & Valenciennes, Hist. Nat. Poiss., iv, 499, 1829, Florence; 4

plates.

Gasterosteus tetracanthus, Cuvier & Valenciennes, Hist. Nat. Poiss., iv, 499, 1829, Florence; 4

plates; 4 dorsal spines.

Gasterosleus algeriensis, Sauvage, Revision des Epinoches, 17, 1874, Algiers; f> plates.

Gasterosleus islandicus, Sauvage, Revision des Epinoches, 20, 1874, Iceland; 5 plates.

Gasterosleus gymnurus, Cuvier, Regne Animal, Ed. 2, n, 170, 1829,

Gasterosleus tpinulosus, Jenyns & Yaurell, Manual, 350, Edinburgh; 4 dorsal spines.

Gasterosteus aculeatus, Jordan & Gilbert, Synopsis, 395, 1883.

1099. GASTEROSTEUS BISPINOSUS, Walbaum.

(Common Eastern Stickleback.)

Head 3* ; depth U. D. 11-1,13; A. 1,9; lateral plates 33. Head rather

long. Caudal peduncle very slender, covered with plates similar to those

on the hody, and provided with a conspicuous keel. Processes from

shoulder girdle below, covering most of the breast, leaving a narrow

naked area between them. Opercle finely striate. Large rugose bony

plates on each side of base of dorsal spines, the latter joined to them by

a hinge and capable of being firmly set, like the spines, of catfish.

Naked area in front of pectorals large
;

pelvic bone lanceolate ; ven-

tral spine with a basal cusp ; spines all serrate, those of anal and soft

dorsal small. Dark greenish above ; sides silvery, or yellow ; membranes
of ventrals often red. Length 4 inches. The stickleback of the east

coast of North America seems to differ from the European Gasterosleus

aculeatus in having higher spines and more slender body. The dorsal

spines when depressed each extends beyond the base of the next. In other

respects G. bisjiinosus does not differ materially from G. aculeatus. The
typical marine form has the body fully plated as in the marine form of G.

aculeatus ; its partly naked fresh-water varieties (atkinsii, cuvieri, wheatlandi)

are better defined than those of G. aculeatus, and are less abundant, being

still rare in collections. Labrador to New Jersey, near the coast, in salt

water; very common in New England, (bis, two ; sjnuosus, spined.)

Two-sjiined Stickleback, Pennant, Arctic Zoiilogy, n, 385, 1784; after Forster; no locality

specified.

Gasterosteus bispinosus, Walbaum, Artedi Pise, 450, 1792; after Pennant; said to be "New
York," but more likely Hudson's Bay ; Jordan & Gilbert, Synopsis, 395, 1883.

Gasterosleus biaculeatus,Sn\\r, Zoiil., iv, COS, 1839; after Pennant, as above; Storer, Hist. Fishes

of Mass., 88, plate vm, figs. 2 and 3, 1867.

Represented in the rivers of Maine and Quebec by

1099a. (JASTEUOSTEUS BISPINOSUS ATKINSII (Bean).

Head 3^ ; depth 4f ; eye 3£ ; snout 3, a little greater than eye, pointed
;

mouth oblique, maxillary shorter than eye. D. II—1, 12 ; A. I, 8. Lateral

plates variable, usually from 10 to 22 in number, the posterior ones small

and weak ; caudal peduncle depressed, keel usually developed. First and
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second dorsal spines long and slender, about as long as from tip of snout to

pupil, slightly serrate
;
pectoral spine also long and slender, nearly as

long as snout and eye, strongly serrate, and "with cusp at base on outer

side ; ventral plate long and narrow, about as long as the ventral spines.

Pectoral plate broad and deep. Upper part of body dark ; more or less

distinct, dark cross bands on posterior part of body, darkest on caudal

peduncle ; base of caudal fin with a black bar ; under parts silvery

except on caudal peduncle, where there are a few dark punctulations.

Quebec ; Maine. (Named for Mr. Charles G. Atkins, Supt. U. S. Fish

Commission Station, Craig Brook, Maine.)

Ga&tero&teus alkinsii, Bean, Proc. U. S. Nat. Mus., 1879, 67, Schoodic Lakes, Maine. (Type,

No. 22492. Coll. Atkins.)

Represented along the Atlantic Coast in brackish water from Newfound-

land to Cape Cod by

1099b. GASTEROSTEUS RISPINOSES CUTIERI (Girard).

Head 4 ; depth 5£ ; eye 31. D. 11-1,12; A. I, 8. Body slender and com-

pressed. Anterior part of body with four lateral plates, the first one

largest
;

posterior half of body naked. Tail keeled. Smooth space in

front of the pectoral large and subcircular. Posterior processes from the

shoulder girdle strong, divergent, leaving a naked space between them;

mouth small and oblique, the maxillary not reaching eye ; dorsal spines

long, acute, and serrate, about as long as distance from tip of snout

to pupil ; ventral spines slender, as long as snout and eye ; they also are

serrate and provided with a cusp at the base ; ventral plate long and nar-

row, as long as from tip of snout to posterior edge of preopercle. Color

uniform, grayish brown on head, back, and posterior half of body ; neck,

opercle, and naked space in front of pectorals silvery, minutely dotted

with brown. (Girard.) East coast of North America from Labrador to

Massachusetts, in fresh or brackish water, not common except northward.

(Named for Baron Georges Leopold Chretien FrCderic Dagobert Cuvier,

1769-1832, the father of comparative anatomy and, therefore, of classifi-

cation in ichthyology.)

? Gasferosleus dimidiaiiis, Reinhardt, Fauna Grumlandica, 32, 37, 1837, Greenland ; may be a form

of G. actdeatus.

Gaslcroslcits cuvieri, Girard, in Storer's Fishes of Nova Scotia ami Labrador, l

i:>\, jilatr \n. Bg,

1, 1849, Bras d'Or, Red Bay, Labrador.
Gasterosleus wheaHandi, Pi tnam, Proc. Essex Inst., v, 4, 18C>7, Nahant; ElOKNM LNX, I. <•., 146.

1100. GASTEROSTEUS CATAPHRACTU8 (Pallas).

(Alaska Stick leisack ; Salmon Killer.)

Head 3 to 3i; depth lto4£; eye 3* = snout. P. II—1, 12 : A. 1.8. Body
slender, compressed; head small and pointed, month oblique, maxillary

not reaching eye ; caudal peduncle depressed, keeled. Processes from

houldei girdle slight ly divergent, lea^ ing a narrow naked area on breaal :

naked area in front of pectorals long and deep. Dorsal spines long and
slender, the length equaling distance from snout to pupil : third dorsal

and anal spines \ cry small, curved : ventral spines long, slender, as long



750 Bulletin jy, United States National Museum.

as snout and eye, or even longer in some specimens ; serrate at base and
with basal cusp ;

ventral plate as long as spine in many specimens, nar-

row, the greatest width 2 to 2\ in length. Lateral armature complete,

the plates gradually reduced in size posteriorly, forming a distinct caudal

keel. Dark grayish or bluish black above, silvery below, with a few dark
punctulations, thickest on caudal peduncle and near tip of ventral spines.

San Francisco to Alaska and Kamchatka; very abundant northward;
rarely or never entering fresh water. Very close to Gasterosteus bispinosus,

and only distinguishable by the more robust form
;
probably both of them

to be regarded as geographical subspecies of Gasterosteus aculeatus, and
perhaps not really recognizable at all. (naTafypaKToc, cataphractus, mailed.)

Gasteraccmikus cataphractus, Pallas, Mem. Acad. Petersb., in, 325,1811, Kamchatka.
Gasterosteus obolarius, Cuvier & Valenciennes, Hist, Nat. Poiss., iv, 500, 1829, Kamchatka.
Gasterosteus insculptus, Richardson, Last Arctic Voyage, 10, piato xxv, figs. 1, 2, and 3, 1854,

Northumberland and Puget sounds.
Gasterosteus serratus, Ayres, Proc. Cal. Acad. Sci., 1855, 47, San Francisco; Sauvage, Revision

des £pinoches, 13, 1874.

Gasterosteusinterntedius, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 135, Cape Flattery.
Gasterosteus aculeatus cataphractus, Jordan & Gilbert, Synopsis, 396, 1883.

1101. GASTEROSTEUS WILLIAMSOM, Girard.

Head 3£ to 3£; depth 3£ to 4; eye 3i to 4 ; snout= eye. Dorsal II, I,

10; anal 1,8. Body short and deep, not especially compressed; head
small ; mouth small, not quite as obliqua as in var. microcephalus ; maxil-

lary not reaching eye ; caudal peduncle deep and stout, not keeled. Pro-

cesses from shoulder girdle widely divergent, inclosing a large triangu-

lar area. Naked area in front of pectoral narrow. First and second

dorsal spines very short and weak, 1| to 2 in distance from tip of snout

to pupil, the first not reaching the second when depressed, and the

second falling far short of the third ; ventral spines short and stout,

about equal to snout, broadened at base, serrate on outer side, cusp

sometimes present ; ventral plate broad, longer than spines, about as

long as snout to posterior edge of pupil. Sides nearly always without

armature, occasionally 2 or 3 anterior plates developed, which is accom-

panied by a greater development of the dorsal and ventral spines.

Dusky, sides paler and mottled. Males with the head bright coppery

red. This description is based upon numerous specimens collected in

Santa Ana River, at Colton, California, by Dr. Charles H. Gilbert.

Fresh-water streams of southern California ; locally very abundant,

replacing microcephalus inland ; Williamson Pass ; San Bernardino (Rosa

Smith). This form is apparently derived from G. microcephalus, and is

usually well distinguished. (Named for Lieut. R. S. Williamson, a mem-
ber of the United States Pacific Railroad Survey, by whom the species

was first obtained.)

Gasterosteus williamsoni, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 133, "Williamson Pass,* Cali-

fornia; (Coll. Lieut. Williamson); Girard, Pacific R. R. Surv., x, 93, 1858; Sauvage, Revi-

sion des £pinoches, 25, 1874; Rosa Smith, Proc. U. S. Nat. Mas., 1883, 217; f Eigenmann,
I. c, 247.

* This pass is not recognized on the maps, but it is near the present village of Saugus, Ven-
tura County, California.

f Specimen 6aid to have conic from an artesian well at San Bernardino, California.
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Represented in coastwise streams of California and northward by

1101a. GASTEROSTEIS WILLIAMSOM MICROCEPHALIA (Girard).

(California Stickleback.)

Head 3 to SH 5 depth 3 to 3f ; eye 4 ; snout 3£. Dorsal II-I. 11 ; anal

I, 8. Body short, deep, moderately compressed. Caudal peduncle rather

deep, not compressed, nor evidently keeled. Processes from shoulder
girdle below widely diverging, leaving a triangular area on breast;

naked area in front of pectorals smaller than in cataphractus. Dorsal
spines stout, about as long as from tip of snout to pupil ; third dorsal

spine and anal spine small ; ventral spines stout, about equaling distance

from tip of snout to posterior rim of orbit, strongly serrate on outer

side and with a distinct basal cusp; ventral plate shorter and broader

than in catapliractus, about half as wide as long. Lateral armature
variable

;
plates usually 5 or 6, but sometimes completely armed with 25

or 26 ; all intermediate numbers occasionally found, the anterior plates

large, these followed by smaller ones; the posterior half usually

unarmed ; often the plates are reduced to one or two, or even entirely

absent, especially in brook specimens ; often again the whole length of

the body is provided with plates, the posterior ones quite small, consid-

erably smaller than corresponding plates in cataphractus, but forming a

distinct keel. Usually specimens from the same stream are alike or

nearly so, the variously armed forms having the nature of local varieties.

The fully armed variety abounds in San Gregonio Creek, Pilarcitos Creek,

and other streams of the west slope of the Sierra Morena, on the San Fran-

cisco peninsula. Olivaceous, silvery below; skin thickly punctulate;

males blackish in spring, with coppery or golden luster. Pacific Coast
of the United States, in streams and brackish waters ; abundant south-

ward, ranging from Alaska to Todos Santos in Lower.California. Proba-

bly an offshoot from Gasterosteus cataphractus, but now apparently entirely

differentiated. We have seen no intermediate forms, the fully mailed
examples having smaller plates * than in Gasterosteus cataphractus. (fiiKpoc,

small ; Ke<pa?//], head, but the head is unusually large for a stickleback.)

Gasterosteus microcephalia
, Girard, Proc. Ac. Nat. Sci. Pbila., 1854, 133, Four Creek (Kaweafa

River), a tributary of Tnle Lake (Tulare Lake) San Joaquin Valley, California; JOBDAS
a Cimskkt, Synopsis, 395, 1883.

Oaderotteui plebeku, Girard, and Gasterostints fnopmasat, Girakd, /. <-., 147, Presidio,

California.

Gaslrmsi, ,is pugetti, Gikaki>, Proc. Ac. Nat. Sci. Pliila., 1858, 13">, Fort Steilacoom; Puget
Sound.

* " In OoMt rotU u» mioroc* pAaltts, the Dumber of lateral plates varies from to 25 (excluding the
Where the larger number Is present, thej extend from the head t" 1 1

1
•

- keel on ti

del peduncle. When onh the smaller number, they are above the ventral fine. The posterior
ire more likely to be absent than the anterior ones. The variations do not seem I

an\ relation to the character of the stream, for in one of two similar streams 08 per cent, were
found to he fully plated, while in the other none had more than seven plates. In another
stream an equal number of each sorl was taken. The number bears no relation to age. The
caudal keel i-, with scarcely an exception, confined t" the fullj mailed individuals." Cloudsley
Battel US
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339. APELTES, De Kay.

Apeltes, Dk Kay, New York Fauna: Fishes, 67, 1842, nomen nudum, (qnadracus).

Apeltes, Jordan, Man. Vert., Ed. i, 249, 1876, (quadracus; genus characterized).

Body moderately elongate, somewhat compressed, the hack elevated at

the beginning of the soft dorsal fin, thence declining in nearly a straight

line to tip of snout. Tail very slender, not keeled. No bony dermal

plates ; the skin naked. Innominate bones not joined on the median line

but separated, forming a bony ridge on each side of the abdomen, below

which the strong ventral spines are depressible. Chest mostly bony

;

bare area in front of pectorals small, but distinct. Gill rakers rather

short. Gill membranes attached to the isthmus, without free edge.

Free dorsal spines 3, strong, the first the longest, directed to one side

;

the next two directed toward the other side at different angles ; attached

spine of dorsal and anal well developed ; a bony ridge on each side of

the spinous dorsal. American, (o, privative ; n&Tjj, shield.)

1102. APELTES QUADRACIS (Mitchill).

Head 4 ; depth 4. D. Ill—T, 11 ; A. I, 8. Trunk oblong ; head pointed;

caudal peduncle very long and slender, not keeled, about 5 in length.

Mouth small, horizontal ; maxillary not reaching to eye ; teeth slender,

in a single series. No bony dermal plates along sides. Scapula forming

a small granulated postopercular plate. Innominate bones wide apart

;

the area between them flat, so that a section of the fish is triangular.

Gill membrane broadly united to the isthmus. Free dorsal spines diver-

gent ; the spines slender, pointed, slightly serrate; distance between

first and third spine much less than that between third and fourth ; the

first extending beyond base of third ; caudal long, narrow; anal similar

to soft dorsal and coterminous with it ; its spine under third ray of dor-

sal ; ventral spines strong, subterete ; serrate on both edges and covered

by skin to near tip ; when the ventral spines are set they point almost

sidewise, when depressed they lie along inside of innominate bones.

Brownish olive above, mottled with darker ; silvery below ; male almost

black ; ventrals with the membrane red in spring. Length \\ to 24-

inches. Maine to New Jersey, in salt water; very abundant northward.

(quatuor, four; acus, spine.)

Gasterosteus quadracus, Mitchill, Trans. Lit. and Phil. Soc, I, 1815, 430, New York; GCnther,

Cat., i, 7, 1859.

Gasterosteus apeltes, Cuvier & Valenciennes, Hist. Nat. Poiss., iv, 505, 1829, no locality.

Gasterosteus millipuncUilus, Avres, Bost. Journ. Nat. Hist., 1842, 294, Old Man's Harbor, Long'

Island.

Apeltes quadracus, Jordan & Gilbert, Synopsis, 396, 1883; Eigenmann, I. c.,242.

Family XCIX. AULORHYNCHID^E.

Body elongate, nearly cylindrical, with a very slender, depressed caudal

peduncle. Skin naked, with a few series of partly concealed plates.

Mouth terminal, small, at the end of a tube which is about as long as the
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rest of the head, its base formed, of the lengthened symplectic quadrate

and pterygoid ; teeth very small
;
premaxillary forming most of margin

of mouth, the maxillary exposed at the corner. Branchiostegals 4. Gill*

membranes slightly connected, free from the isthmus. Dorsal fin with
many small, low, free spines, each of which is depressible in a groove ; soft

dorsal short, elevated in front; anal similar to the second dorsal, preceded

by a single spine ; caudal fin small, forked. An oblong, naked area in front

of the pectorals. Ventrals subthoracic, very close together, inserted

somewhat behind pectorals, I, 4. Vertebrae 25 -{-29, those behind anal

exceedingly compressed. Anterior vertebrae little enlarged. Genera 2;

(Aulorhynehus and Aulichthys); species 2. Small fishes of the North
Pacific, very close to the sticklebacks, intermediate between them and
the trumpet-fishes. (Julorhynchidce, Gill, Proc. Ac. Nat. Sci. Phila., 1862,

233.)

a. Skin of head naked
;
pectoral fins emarginate. Aulorhynchus, 340.

340. AULORHYNCHUS, Gill.

Aulorhynchus, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 169, (flavidus).

Auliscops, Peters, Berliner Monatsberichte, 1866,570, (spinesceyis)

.

Body very long and slender, almost cylindrical; caudal peduncle elon-

gate, tapering, much depressed, especially posteriorly. Skin naked, with

a series of small, rugose shields, one on each side of the lateral line, a

dorsal row to which the spines are attached, and a row on the lower edge

of caudal peduncle. These plates closely resemble the dorsal plates, having

a groove through the middle in which for a short distance behind the anal

there lies a fin ray, besides small pores, probably mucous pores. Lateral

line present. Head not mailed. Mouth small, horizontal, at the end of

a tube which is slightly longer than the rest of -the head. Premaxillary .

bones much expanded, with long and slender processes; lower jaw pro-

jecting, with a flap at symphysis. Teeth in the jaws rather sharp, almost

in one series; palate toothless. Dorsal spines numerous, entirely sepa-

rate, equal and very short, the first inserted above the pectorals; dorsal

and anal fins posterior, nearly equal, oblong, elevated in front; caudal

fin small, emarginate; pectoral fins emarginate, the upper and lower rays

longest ; ventrals not much behind pectorals, each with 1 spine and 1 rays.

(av?.6r
7
a tube; jji'yxoc;, snout.)

•The gill formula is as follows according to Mr. Kuttcr:

1

2

3

4

P.a-i

branchial.

IIvpo-

brancbial.
Cerato-

branchial.
Bpi-

brancbial.
Phai

j

branchial.

Present.

nt.

nt.

nt.

Present. Pi lent.

Present.

I'll'.--. 111.

Present.

nt.

i'i • 'lit

• nt.

nt.

nt.

F. N. A.- 40
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1103. AULORHYNCHrS FLAVIDUS, Gill.

Head4; depth 16. D.XXV-9; A. 1,9; V.I, 4. Gill rakers slender. Dorsal

spines minute, much shorter than pupil. Caudal peduncle longer than

head. Tawny, with ahout 20 darker cross blotches on the back ; minutely

punctnlate above; opercula and antepectoral region with bright golden

or coppery luster, bordered above by a blackish band. Coast of Cali-

fornia from San Nicolas Island and Monterey northward to Sitka, Alaska
;

rather rare ; a curious little fish, like a stickleback in structure, but with

the produced snout of Flstularia. (flavidus. yellowish.)

Anlorhintchusflaridiis, Gill, Tree. .Ac. Nat. Sci. Pliila., 1801, 109, Coast of Washington. (Coll.

Dr. Kennerly); Steindachner, Ichtli. Beitr., v, 153, 1870; Jordan & Gilbert, Synopsis,

391, 1S83.

Auliscoi/s sj)inescens, Peters, Berliner Monatsber., 570, 1800.

Family C. AULOSTOMILLE.

(The Trumpet-fishes.)

Body compressed, elongate, covered with small ctenoid scales. Lateral

line continuous. Head long; mouth small, at the end of a long, com-

pressed tube. Lower jaw prominent, with a barbel at the symphysis.

Premaxillary feeble, not protractile; maxillary broad, triangular, with a

supplemental bone. Teeth minute, in bands, on lower jaw and vomer.

Branchiostegals 4. Gills 4, a slit behind the fourth. Pseudobranchire

well developed. Gill rakers obsolete. Gill membranes separate, free from

the isthmus. Air bladder large. Spinous dorsal present, of 8-12 very

slender free spines; soft dorsal and anal rather long, similar, posterior,

with 23 to 28 rays each; caudal small, rhombic, the middle rays longest,

but not produced into a filament ; ventrals abdominal, of 6 rays, all artic-

ulated; pectorals broad, rounded, the space in front of them scaly. First

four vertebrie elongated. Two pyloric coeca. A single genus, with two
species, found in tropical seas. {Fhiulariidcv, part, genus Aulostoma, Giin-

ther, Cat., in, 535-538, 1861.)

341. AULOSTOMUS, Lacepede.

Auloslomm, Lackpepe, Hist. Nat Poiss., v, 357, 1803, (<-1ti>i<>nfiis).

Anh/stonia, Sohlegel, Fauna Japonica, 320, 1842; change, of spelling.

Potypterichthys, Bleeker, Ternate n, 008, (ralentini = ehinensis).

Solenostomns, Gronow, Cat. Fishes, Ed. Gray, 140, 1854, (chinoisis).

Characters of the genus included above, (avTidg, tube; arojia, mouth.)

a. Base of soft dorsal and anal not black; each fin with a black band parallel with its base.

b. Eye 2 to 2% in postorbital part of head; ground color reddish; silvery lateral streaks

not all below lateral line. maculatus, 1104.

66. Eye 3% in postorbital part of head; ground color brown; lateral silvery streaks all

below the lateral line. . CINEREVS, 1105.

11)04. AILOSTOMUS MACl LATUS, Valenciennes.

(Trompetero.)

Head 3; eye 2 to 21 in postorbital part of head. D. X-23; A. 25;

V. 6. Lower jaw prominent, keeled, with a small barbel at the symphysis
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premaxillary slender ; maxillary broad ; triangular patches of minute
teeth on lower jaw, vomer, palatines, gill arches, and pharyngeals.

Intestinal canal short ; two pyloric cceca. Olivaceous, with one or two
series of brown or blue dots along each side of the back ; another irregu-

lar series from the preoperculum along each side of the belly to the anal

fin; three or four silvery lines on each side of abdomen, replaced on the

head by irregular oblique streaks ; anterior part of dorsal and anal with

a horizontal black band, parallel with base of fin but remote from it

;

caudal fin usually with two round black spots; ventral fins plain, spotted.

(Giinther.) Caribbean Sea, north to southern Florida : rather common
southward, (maculatus, spotted.)

Aulostoma maculaturu, Valenciennes,* in Cuvier, II lust. Poissons, plate 92, fig. 2, about 1845;

Jordan & Gilbert, Synopsis, 390, 1883.

Aulostoma coloratura, Mi'ller and Troschel, in Schomburgk, History Barbadoes, 673, 1848,

Barbadoes; Gunther, Cat., in, 536, 1861.

1106. AULSOTOMUS CINEREUS, Poey.

Head3|; depth 14£; eye £&$ in head, 3^ in distance to gill opening.

Dorsal X. Insertion of anal midway between ventral and caudal. Sim-

ilar to Aulostomus maculatus, but the ground color brown instead of red-

dish : head with black and white points; trunk with black points; 6

pale longitudinal streaks all below the lateral line; (in Aulostomus

maculatus there are 4 below, one on, and one above the lateral line);

caudal greenish, with blackish spots, the angles yellowish. Cuba. (Poey.)

One specimen known, now in the Museum of Berlin, perhaps a variation

of Aulostomus maculatus. {einereus, ashy gray.)

Aulostoma cinereum, Poet, Synopsis Pise. Cub., 38G, 1807, Cuba.

Family CI. FISTULARIID.K.

(The Counet-fishks.)

Body extremely elongate, much depressed, broader than deep. Scale-

less, but having bony plates present on various parts of the l»ody.

mostly covered by the skin. Head very long, the anterior bones of the

skull much produced, forming a long tube, which terminates in the nar-

row mouth; this tube formed by the symplectic, proethmoid. meta-

pterygoid, mesopteiygoid, quadrate, palatines, vomer, and mesethmoid.

Both jaws, and usually the vomer and palatini ,-ilso. with minute

teeth; membrane uniting the bones of the tube below, very lax. BO that

the tube is capable of much dilation. Post-temporal COoWified with t lit*

cranium. Branehiostegals f> to 7; gills 1, a slit behind the fourth.

• Poey remarks, uBr. Qttttther places Aulottoma maetJaittm in the synonymy of Autottom*
eoloratum, but Hi is latter name seems later, since Valenciennes I n\ & \

.
1

1 . \i \. 641 quotas In

I pUftfc 98 of tin- I Hunt rat.-.l K.liiMu ,,l tu\i



756 Bulletin 4-, United States National Museum.

Gill * membranes separate, free from the isthmus ; gill rakers obsolete.

Basibrauchial elements wanting. Pseudobranchhe present. Air blad-

der large. Spinous dorsal tin entirely absent ; soft dorsal short, posterior,

somewhat elevated : anal fin opposite it and similar; caudal fin forked,

the middle rays produced into a long filament; pectorals small, with a

broad base, preceded by a smooth area as in Gasteroxtiidtv; pectoral

ossicles 3 ; interclavicles greatly lengthened ; supraclavicles very small

:

ventral fins very small, wide apart, abdominal (through partial atrophy

of the girdle, by which they lose connection with the interclavicles), far

in advance of the dorsal, composed of 6 soft rays. Pyloric cceca few :

intestine short. Vertebr.e very numerous (4 + 44 to 49 + 28 to 33) ; the

first four vertebra1 very long. Fishes of the tropical seas, related to the

sticklebacks in structure, but with prolonged snout and different ventral

fins. A single genus, with 3 species. (FistuJ(U , iida\ part, genus Fivtularia.

Giinther, Cat., in, 529-535, 1861.)

342. FISTULARIA, Linnaeus.

(Trumpet-fishes.)

Solenostomvs, Klein, Missus iv, 23, 1740, (nonbinomial).

Futularia, Linn-eus, Syst. Nat., Ed. x, 1758, 312, (labacaria).

Ocamorkynckas, Cantor, Malayan Fishes, 211, 1850, (tabacaria; FiMnlaria being regarded as pre-

occupied by Donati in 1750, for a pre-Linnsean genus of Polyps).

Flagellars, Gronow, Cat. Fishes, 14G, 1854, (fistularis — labacaria).

Characters of the genus included above. The bony shields, character-

istic of this genus, are the following : t

1. A narrow strip along the median line of the back behind the

skull (confluent neural spines).

2. The pair of broader lateral dorsal shields are peculiar bones, sepa-

rated processes of the occipital bone. These shields are the longest,

provided anteriorly with a ridge, which is prolonged and extends far back-

ward between the muscles of the back. This ridge is flexible, and does

not interfere with the lateral movements of the fish; it appears to serve

as a base for the attachment of muscular fibers.

3. The narrow shield on the side is. the postclavicle, its posterior part

beinjr dilated and fixed to the lateral dorsal shields.

* The gill formula is, according to Mr. Rutter :

Hypo-
branchial.

Cerato-
branchial.

Epi-
branchial.

Pharyngo-
branchial.

1

2

3

4

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

Present.

t According to Dr. Giinther, the wording somewhat altered by Mr. Cloudsley Rutter, who has

made a special study of these fishes.
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4. The ventral shields are the interclavicles ; their posterior half is

broadest, rauch pitted inferiorly
; they are narrower before the middle,

leaving a free lanceolate space between them, and are again a little

widened anteriorly, where they join the clavicle and urohyal. These
plates extend as far backward as the anchylosed vertebra*,, (fistula, a

tube or pipe.)

a. Upper lateral edges of snout with few serrations or none; body with blue spots.

TABACARIA, 1106.

aa. Upper lateral edges of snout sharply serrated; body with few blue spots, or none.

b. Two middle ridges on snout well separated, diverging on anterior half of length of

snout, converging finally on its foremost part ; skin nearly smooth.

depressa, 1107.

bb. Two middle ridges on snout close together and parallel on anterior half of its length,

slowly converging forward from the middle; skin rough. petimba, 1108.

1106. FISTULARIA TABACARIA, Linnaeus,

i Trumpet-fish; Trompetero.)

Head 2*
; mandible about 4 in snout ; snout 3| in length of body. D.

14; A. 13. Mouth slightly oblique, lower jaw the longer, overlapping the

upper ; snout much prolonged, tapering but little forward ; its edges with
tine serrations or none. Margin of orbit with sharp compressed points in

front and behind. Reddish brown above, variegated with numerous large,

unequal, oblong, pale-blue spots on the sides and back, arranged in series.

West Indies and neighboring seas, generally common ; occasional north-

ward to Carolina and Florida, or even to Long Island. Reaches a length

of 6 feet, (tabacarius, from tobacco; having the form of a pipe.)

Pelimbuaba, Marcgrave, Hist. Brazil, 148, 1648.

Fistularia tabacaria, Linnjecs, Syst. Nat., Ed. x, 312, 1758, Tropical America; Bloch, Ichthy-

ologia, plate 387, fig. 1, 1791; Valenciennes, in Cuvier, Regne Animal, Ulust. Poissons, pi.

92, fig. 1, 1845 to 1850; Gunther, Cat., in, 529, 1S61; Jordan & Gilbert, Synopsis, 389, 1883.

I'^/ularianeoboracensiSy'M.ncniLL, Trans. Lit. and Phil. Soc, I, 1815, 437, New York.
AiiJnstome marcgravii, Castelnau, Anim. Nouv. Amer. Slid, 30, 1850, Bahia; Rio Janeiro.

Flagellaria fislularis, Gronow, Cat. Fish., 146, 1854, American Ocean.

1107. FISTULARIA DEPRESSA, Gunther.

(CORNETA.)

Head 2| ; depth 10 in head; snout 'Si in body. D. 15; A. 14. Bones of

the head less deeply sculptured than in /'. scrrnta, interorbital space

•lightly concave with median ridges. Two middle ridges on upper surface

ofsnout not very close together, nearest together mesially ; lateral margins

of snout, slightly serrate, t lie an t ei ior half en t i i e ; lower margins entire,

not showing from above, diverging again on the anteriorhalf of length of

snout, converging again finally on the foremost part. Body much
depressed, nearly smooth, the skin being scarcely rough. Color nearly

plain brown, t he blue spots wanting. Length 2 feet. Kecorded front the

Basl Indies. Australia. < 'hina. Tanaina . and Lower California j abundant

in the Gulf of California and sout award to Panama. {<l<pres«u8, depressed.)
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Fistularia depressa, Gvnther, Report on Shore Fishes, Challenger Report, G9, pi. 32,* fit:. D, 1880,

type from Sulu Archipelago ; other specimens from Natal; Zanzibar; Amboyna ',

China; New Guinea: New South Wales; Fiji Islands; California.

110S. FISTULARIA PETIMRA, Lacepede.

Head 2'i : snout 3f. D. 14; A. 13. Interorbital space concave; the 2

middle ridges on the upper surface of the snout run close and parallel to

each other along the anterior half of the length of the snout, being far-

thest apart near the middle ; lateral margin of snout strongly serrated,

except on its anterior third. Body moderately depressed, with minute

asperities which render the skin rough to the touch. Color nearly uniform

brown; fins reddish. Length 5 feet. Western Pacific, and other warm
seas, also recorded from the Bermudas (J.M. Jones) and from Cuba (Poey).

(Petimbuaba, Portuguese name of Fistularia tdbacaria.)

Pipe, John White, Voyage New South Wales, pi. 64, fig. 2.

Fistularia tabacaria, var., Bloch, Ichth., pi. 387, fig. 2, 1794, "Coll. Linke at Leipzig;" wrongly

figured as spotted with blue; snout serrate; 2 caudal filaments.

H&ularia pelimba, Laoepede, Hist. Nat. Poiss., v, 349, 1803, (excl. syn.). New Britain, Isle of

Reunion, equatorial Pacific: based on specimens and manuscripts of Commerson; snout

serrate: body immaculate.

Fistularia serrata, Cuvier, Regne Animal, Ed. i, 349, 1817 (after Bloch); Ginther, Cat., in, 533,

1861; Gvnther, Shore Fishes, Challenger, 68, pi. 32, fig. C, 1S80; Jordan £ Gilbert, Syn-

opsis, 390, 1883.

Fistul'iri'i i,hinacuhita, Cuvier, Regne Animal, Ed. i, 349. 1*17, Sea of the Indies: after Com.

mekson- and John White.

Fistularia <Mmmer&>itii, RI'ppell, Neue Wirbelthiere, 142, 1834, Red Sea.

Family CII. MACRORHAMPHOSIDyE.

(The Snipefishes.)

Body compressed, oblong, or elevated, covered with small, rough scales
;

no lateral line : some bony strips on the side of the back and on the mar-

gin of the thorax and abdomen, the former sometimes confluent into a

shield. Bones of the skull much prolonged anteriorly, forming a long

tube which bears the short jaws at the end ; no teeth. (.Till openings wide ;

branchiostegals 4. Branchihyals and pharyngeals mostly present, the

fourth superior branchihval and the first and fourth superior pharyngeals

only wanting. Two dorsal fins, the first of 4 to 7 spines, the second of

which is very long and strong; soft dorsal and anal moderate: ventral

fins small, abdominal, of 1 spine and 5 soft rays : pectorals short : caudal

fin emarginate. its middle rays not produced. Air bladder large : pseudo-

branchia' present. Gills 4, a slit behind the fourth : vertebne about 24, the

four anterior ones much lengthened : no pyloric cevca : intestinal canal

short. Three or more species, chiefly of the Old World. Due of them

571
~~ —

j

: . — _

* In this figure the lower lateral ridge appears outside o| tlie upper or serrated ridgo. This 1$

due to an artificial depression of the expansible beak. In other respects the California species
agrees with Giiuther's figure of the type from .-sulu Archipelago.
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straying to America, placed in two genera, Macrorhamphosiis and Centrl-

scops. (Centriscida?, part, genus Centriseus* Gunther, in, 518-524, 1861.)

«. Body oblong, graduating into the caudal peduncle; back straight; dorsal spines about 7.

Mackobhamphosts, 343.

343. MACRORHAMPHOSUS, Lacepede.

(Snipefishes.)

Macrorhamphoms, Lacepede, Hist. Nat. Poise., v, 136, 1803, (cornutus= scolopax).

Centriseus, Cuvier, Regne Anim., Ed. 1, 11, 350, 1817, (scolopax; not Centriseus, L.).

Maerognathus, Gronow, Cat. Fishes, 147, 1854, (scolopax).

Orthichthys, Gill, Ptoc. Ac. Nat. Set Phila., 18G2, 234, (veUkiris).

Body oblong, graduating into the caudal peduncle; back straight; dor-

sal spines about 7. Characters otherwise included above, (iiaupbc, long;

pdfKpoq, snout.)

1109. MACRORHAMPHOSUS SCOLOPAX (Linnaeus).

(Snipefish ; Trcm pet-fish ; Bellows-fish.)

Head 2\ ; depth 31 to 4. D. V-12 : A. 20 ; vertebrae 8 -f- 16. ' Body
strongly compressed and somewhat elevated, covered with small striated

scales, each stria terminating in a rather strong spine : second dorsal

spine very strong, serrated posteriorly, its length about 7, total length of

fish ; snout several times longer than the rest of the head. Rose red or

reddish olive above, silvery on the sides and belly. Mediterranean Sea :

occasional northward to southern England: accidental on our iS'orth

Atlantic Coast, (scolopax, snipe.) (Eu.)

Balistes scolopax, Linnaeus, Syst. Nat., Ed. x, 1758, 329, Mediterranean.

Silnnt* cornntm, Forskal, Descr. Anim., 66, 1775, Marseilles.

CenlrLscvs s,ulr,p«s, Linn/eus, Sy6t. Nat., Ed. xil, 1, 415, 17G6 ; GOnther, Oat., in, 518, lsiil;

Jordan & Gilbert, Synopsis, 388, 1883.

Order AA. LOPHOBRANCHII.

(The Lophobranchs.)

Uills tufted, not laminated, composed of small rounded lobes attached

to the gill arches. Interclavicles well developed. Scapula suspended to

t he cranium by a post-temporal. Superior branchihyals and pharyngeals,

and basal branchihyals wanting or not ossified. Mouth \ ery small,

bounded above by tin; preniaxillaries. Post-temporal simple, ooossified

with the cranium; basis of the cranium simple. l'ector;il tins with

elevated bases. Anterior vertebra modified, tin- diapophyses much
exp;m<led. Air bladder simple, wit hout air duet. Snout produced, hear-

ing the small toothless mouth at the end. <;ill c<>\ 6rs ^educed t<> a large

simple plate. Skin with hony plaits. Muscular s\ xtem lit t le developed.

l in' original hi"' <>l ( v nil >* -/-. i.inii:i'iiM. ami tin- onlj species 1
1 - ». l • - > bim in

1 1 1 • - tenth edition oi the 83 sterna Naturaa, is O turueut *cvtatu» i. . a tpe< l< - »F .1 different family.

For the genus asually called Amphitil* , the name < '• ntrticut tntMrt th.-i fort be used.
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The family mentioned below has neither spinous dorsal, nor ventral

fins; the Solenostomatidce of the Indian Ocean, constituting the suborder

Solenostomi, have all the fins well developed. (Lophobranchii, Giinther,

Cat., Viii, 150-206, 1870.) (AoQog, crest; fipuyxoc, gill.)

Families of LOPHOBRANCHII.

Syngnathi:

a. No spinous dorsal fin; no ventral fins; gill openings narrow. Syngnathidj., cm.

Suborder SYNGNATHI.

This group is characterized among the Lophobranchii by the absence of

spinous dorsal and ventral fins. It represents the extreme of degradation

of the line of descent composed of the LTemibranchii and Lophobranchii.

Family CIII. SYNGNATHID^E.

(The Pipefishes.)

Body elongate, usually slender, covered with bony plates which are

firmly connected, forming a bony carapace. Head slender, the snout long,

tube-like, bearing the short toothless jaws at the end. Gill openings

reduced to a small aperture behind the upper part of the opercle. Tail

long, prehensile or not, usually provided with a small caudal fin. Male

fishes with an egg pouch, usually placed on the under side of the tail,

sometimes on the abdomen, commonly formed of two folds of skin which

meet on the median line. The eggs are received into this pouch and

retained until some time after hatching* when the pouch opens, permit-

ting the young to escape. Dorsal fin single, nearly median, of soft rays

only
;
pectorals small, or wanting ; ventrals none ; anal fin minute, usually

present. Genera about 15; species 150. Small fishes, found in all warm
seas, sometimes entering fresh waters. (Syngnathidce, Giinther, Cat., viii,

153-206,1870.)

Syngnathin^e :

a. Tail not prehensile, usually with a caudal fin; axis of head usually in line with axis of

body.

b. Humeral bones united.

c. Pectoral fins present; caudal present.

d. Male with the egg pouch under the tail, formed by lateral membranes which

become connected along tie middle, forming a closed pouch.

e. Dorsal fin inserted over or just before the vent; dorsal edges of trunk and

tail continuous. Siphostoma, 344.

dd. Male with the egg pouch on the abdomen; ridges of the body prominent and

distinct; caudal fin moderate. » Doryrhamphus, 345.

cc. Pectoral fins wanting; caudal wanting or rudimentary: male with the ovaattached

to the abdomen, without closed pouch; no adipose fiu.

/. Back without peculiar tube. Syngnathus, 346.

ff. Back with a peculiar tube inclosed by the scutes, and extending for a distance

before the dorsal fin. Osphyolax, 347.
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Hippocampin.t: :

(id. Tail prehensile; caudal fin small; head shaped like that of a horse, placed at a large angle

with axis of body ; egg pouch at bass of tail.

g. Body compressed; occiput with a narrow bony crest, surmounted by a coronet; shields

with tubercles or spines. Hippocampus, 348.

344. SIPHOSTOMA,* Rafinesque.

Siphostoma, Kafinesque, Caratteri Nuovi Generi, 18, 1810, {pelagicus).

Syngnalhus, Swainson, Nat. Hist. Class'n. Anim., 11, 1839, 332, (acus), and of writers generally;

not of Linn.eus, as first restricted by Rafinesque.

Halicampas, Kaup, Lophobranchii, 22, 1850, (grayi).

Trachyrhamphus, Kaup, Lophob'r., 23, 185G, (serratus).

Corythroichthys, Kaup, Lophobr. , 25, 1856, (albiroslris).

Dennatostethus, Gill, Proc. Ac. Nat. Sci. Phila., 1862,283, (punctipinnis).

Body elongate, very slender, 6 or 7 angled, not compressed, tapering

into a very long tail; the dorsal keels of the trunk not continuous with

those of the tail. Head slender, tapering into a long, tube-like, subterete

snout, which bears the very short, toothless jaws at the end. Humeral
bones firmly united with the "breast ring." Body covered with a series

of bony, keeled., radiated plates, arranged in linear series. Dorsal fin

distinct, rather short, inserted before or opposite the vent, which is

near the middle of the body ; caudal fin present, rather small ; anal fin

minute, close behind vent
;
pectorals developed, short and rather broad.

Male fishes with an egg pouch along the under side of the tail, formed by

two cutaneous folds, and splitting lengthwise to release the young fishes.

Species very numerous, inhabiting all warm seas; abounding in bays

among the seaweeds, and entering the rivers. The females in most
species are deeper than the males, with more robust trunk, with longer

snout, and a more distinct ventral keel, (otfov, tube ; aroiua, mouth.

)

a. Top of head with a slight carination or none; snout keeled or not; opercle without promi-

nent ridge; base of dorsal not elevated.

Dermatostethis (6e'p/ua, skin; crrrjPo?, breast):

b. Breast shields covered by soft skin; head not quite in a rigbt line with axis of body:

dorsal 41; rings 19 + 39; body robust; snout moderate; tail twice as long as trunk;

head considerably keeled above. PUHCTIPINNK, 1110.

lib. Breast shields not covered with skin; head about in line with axis of body.

Sii'Iiostoma:

c Dorsal moderate or long, its first ray in advance of vent: snout moderate or long;

angles of body generally prominent.

<1. Dorsal covering 1 or 2 body rings.

.. Dorsal covering 9 caudal rings.

* The genus Byngnathus of Linnaaui, originally equivalent to the modern family of SyngntUhidte.

was ftrsl subdivided by Rafinesque In 1810. The name Sipkoeloma was given to S. pelagt

Its relatives, tbe Syngnatfitu of late writers, thai of TiphU to S. typhle, the Siphottoatoma of late

writers, while Syngnalhut was retained for S. KquoretU and Its relatives, the ((roup now usually

called Nerophis, the type of Neropaii being SyngnalhuB ophidion, L. This arrangement has been
adopted here, but it is open to two objections besides the facl thai it is contrary to the general
usage, which makes acus the type of Syngnathus, In accordanece with Swainsoo's arrangement.
These objectioni are, (1) thai irtedl, from whom Linnssui accepted the genus Syngnatkut, did not

know of the existence of SyngnaOiut a quart us, and (2) the statement of Linnaeus (which we have
been nnable to rerlfly), that the ty] f each of bis genera is the "best known European or

officinal pe lea" Syngnathtu actu would tneel ibis requirement, bul not OyngnaUuu gynteas,
which had not then been found In Europe. Should these objections be found valid, BgHgnalkw
would take the place ol SfpAostoma, and Nerophii that of SyngnaUuu,
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f. Back transversely concave, the sides of the body also concave; the

angles very sharp; dorsal rays 40 to 44, the fin on 1 -f- 8% rings;

rings about 17 41; snout strongly keeled. carinatim, 1111.

j>\ Back transversely convex, the lateral faces of body flat or convex, the

angles blunt.

g. Rings 20 to 21 + 45 or 49; top of head not keeled; snout long;

6ize large; dorsal rays 39 to 46 on 1 -f 9 rings.

CALIFORNIENSE, 1112.

gg. Rings 18 or 19 + 39 to 42; snout shorter, slightly keeled; dorsal

36 to 41, on 1 — 9 rings. griseolineatum, 1113.

cc. Dorsal covering about G or 7 caudal rings, rarely fewer.

ft. Body rings 16 to 20.

i. Caudal rings 36 to 41.

j. Dorsal rays 30 to 32; snout 2 or less in head; head somewhat
keeled in young. lei-turhynchtm, 1114.

jj. Dorsal rays 37, on 1 + 7 rings; rings 20—41; snout moderate,

1% in head. fistulatim, 1115.

ii. Caudal rings 31 to 34.

k. Dorsal rays 34; rings 18 + 31; snout short; body stout; tail

Short. BARBAR.E, 1116.

kk. Dorsal rays 27 to 31.

/. Snout moderate, 1% to 2 in head; dorsal on 2 + 6 rings.

MACKAYI, 1117.

II. Snout long, V% in head; dorsal on 1 -7 rays, rarely on

2 + 6. FL0RID.fi, 1118.

Hi. Caudal rings 24; body rings 19; dorsal rays 30, on 1 - 6 rings;

snout long; body slender. poeyi, 1119.

hit. Body rings 15; caudal rings 38; dorsal rays 29 to 30; top of head dis-

tinctly keeled; snout short. ailiscis, 1120.

eee. Dorsal covering 4 or 5 body rings.

in. Dorsal rays 24 to 32.

n. Dorsal rays 29 to 32, on 1 - 9 rings; rings 17 — 35; snout 2 in

head; head with keel. pelaukt.m, 1121.

>ni. Dorsal rays 26 to 28, on 1)., + 5 rings; rings 16 to 34; snout short,

2 in head; head with slight keel. ROUSSEAU, 1122.

nun. Dorsal rays 24 or 25, on about 1 + 4 rings; rings usually 16 + 33;

snout short, 2 in head. elvcexs,* 1123.

mm. Dorsal very short, 18 rays, on 1 + 5 rings; rings 17 + 32; snout short.

jonesi, 1124.

eeee. Dorsal very short, covering 3 caudal rings, and 1% body rings; its rays

20 to 23; rings 17+27; snout very short; head keeled above.

BRACHYCEPHALUM, 1125.
dd. Dorsal covering 3 body and 4 to 6 caudal rings.

o. Rings 16 or 17 + 29 to 32.

p. Snout rather short, not half length of head; dorsal fin very high; rings

18 + 33; dorsal 35, on 5 + 4 rings; belly in female with a black

keel; sides with narrow vertical silvery streaks; dorsal spotted.

AFFTNE, 1126.

)i)>. Snout rather long, more than half head.

•j. Rings 18 + 31 to 34; dorsal 30 to 34, on 3 + 5 rings.

scovelli, 1127.

-/</. Rings 17 + 31; dorsal rays 30, on 3 -j -6 rings; bead little keeled

above. iiaiudiam.m, 112S.

op. Rings 20 to 21 + 36 to 38; dorsal 32 to 37, on 3 + 5 rings; belly flat or

slightly concave; snout moderate. LonsiAN.*., 1129.

Rings 16 to 20 + 36 to 40; dorsal 36 to 40, on 5 + 4 or 4 + 5 rings.

fi;scum, 11M0.

. i
1 1

i

—

-

* Including flaviroatre, pictuthiilW, linen, marmoreum, and asremh'ns.



Jordan and Ev€rma?m.—Fishes of North America. 763

a: Dorsal fin large, of 38 rays, the first ray not in advance of vent; rings 14 -f 37.

STARKSI, 1131.

ccc. Dorsal fin very short, its first ray not in advance of vent; rings 15-}- 37 to 39;

snout very short, less than 3 head; angles of body little marked, the form sub-

terete.

r. Dorsal rays 20; rings 15 + 39; snout 2% in head. arctcm, 1132.

rr. Dorsal rays 20; rings 15 + 38 or 39; snout 3 in head; body with dark cross

bands and pale spots. oriniueri m, 1133.

Corythroichthys (*opu#pos, crown; i\0v<;, fish):

ua. Top of head strongly carinated, keel usually extending from interorbital space to first body

ring; body stout, usually with sharp angles and variegated coloration; head in line

with axis of body; opercle with a prominent ridge.

8. Caudal rings about 30; dorsal rays 23 to 27, snout short.

t. Rings 18 + 30; dorsal rays 23, on 1 -f 4 rings; snout 2f in head, itc color white; body

with 12 irregular brown cross bands, and white markings.

ALBIROSTRE, 1134.

ss. Caudal rings 25, body rings 20; dorsal rays 40, on 3 + 7 rings; snout long, more than

half head; form of body undescribed. cayennense, 1135.

Subgenus DERMATOSTETHUS, Gill.

1110. SIPHOSTOMA PUNCTIPINNE (Gill).

Head 8. D. 41; rings 19 -f- 39. Eye large. Body comparatively robust.

Snout moderate, a little longer than the rest of the head. Oociput with

a raised keel
;
joint between the occiput and the first dorsal shield more

perfect than usual, so that the head can be placed at an angle with the

body. Greatest depth about equal to length of postorbital part of head.

Skin on breast and anterior ventral plates thin, showing the striation of

the bones. Tail twice as long as trunk. Brown ; dorsal fin speckled.

Length 12 inches. San Diego, known only from the original types, which
possibly are not distinct from S. griseolineatum. (punctas, dotted; pinna.

fin.)

Dermatostelhu* prtnctipinnti, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 283, San Diego, California.

Sipkottoma pHmiipinne, Swain, Proc. U. S. Nat. Mus., 1882, 308; Jordan «V Gilbert, Synopsis,

385, 1883.

Subgenus SIPHOSTOMA.

1111. SIPHOSTOMA < AKIN ATI M, Gilbert.

Rings 17 or 18 + 40 to 42. D. usually 43 or 44 (39 to 44) on 1 + 8V rings.

Snout very slender, compressed, its length H to 1* times rest of' head.

Eye 2-
1

'

- in postorbital part of head. Head and trunk contained l{ to

\ in tail. Trunk L". in tail. Closely related to Siphostoma cali/ontii //•>»

and f/risroHiKdhiiii. differing in the very slender, sharply keeled Miout. in

the height and sharpness of the body ridges, the upper and lateral faces

being all C'bncaA «\ and in the coloration. No ridge on opercle. Ureas t

and belly with a low median keel. Snout sharply keeled, the ridge ceas

ing on interorbital space to reappear on oooipul and ftrsl nuchal plaie.

Lateral ridge interrupted immediately above the vein. Base of dorsal

equaling length or head, covering y\ rings, only the nrsl of which is in

front off t lie vent : peetora Is .short . |
length of snout: <;i nda 1 pouch on 22

anal plates. Keels on l»od\ sharp and high, and the interspaces are
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transversely concave. Color light olive or grayish, the back and upper

part of sides mottled with brown, this frequently taking tbe form of

rather wide, ill-defined bars ; interspace between bars often marked with

a narrow, pearly-white crossbar; on lower portion of sides of tail, a

brown streak between each two plates ; dorsal light, its basal portion

with oblique brown streaks and spots: central portion of caudal dusky,

the fin broadly margined all around with white. Many specimens, males

and females, from Albatross Statious 3027 and 3028. in the Gulf of Cali-

fornia; the largest 83- inches long, (carinatus, keeled.)

Siphostoma carinalum, Gilbert, Proc. U. S. Nat. Mas., 1891, 547, Gulf of California, 31 31'

N., 114 19' W. (Coll. Albatross.)

1112. SIPHOSTOMA ( ALIFORMENSE (Storer).

(Great Pipefish..)

Head 6^ to 8i in total length: D. 39 to 46: rings 20 to 21 + 47 to 49.

Trunk robust. Snout very long, 1£ to 1* in head, with median ridge

above and below. Occiput and nuchal plates not carinated in adults.

Dorsal shorter than head, covering 1 + 9 rings : distance to dorsal 2f in

length : pectorals as long as high, equaling in length the diameter of

eye ; caudal pouch of males covering 21 to 25 rings, its length 3 in total.

Color in life olivaceous, varying to brownish red : yellowish below ; head

and body variously marbled and speckled with whitish, the marking

posteriorly taking the form of short horizontal grayish streaks, especially

distinct on the top of the head; anteriorly often forming narrow bars.

Snout variable, sometimes not longer than head. Pacific Coast of the

United States from Santa Barbara northward : common south of San

Francisco. Much larger than the other American species, reaching a

length of 18 inches. Described here from specimens taken at Santa

Barbara and Monterey.
Syngnatkus californiensis, Storer, Proc. Bost. Soc. Nat. Hist., 11, 1845, T3, California.

Siphostoma califormense, Swain, Proc. U. S. Nat. Mas., 1882, 309; Jordan" & Gilbert, Synopsis,

384, 1883.

1113. SIPHOSTOMA GRISEOLIXEATl M (Ayres).

D. 36 to 41 : rings 18 to 19 + 39 to 42. Closely allied to S. californ tense.

but dift'ering in a somewhat shorter snout, in the number of dorsal rays, in

the number of rings, in its size, in the snout being slightly more keeled,

and in the dorsal covering 0-1 + 9 rings. Pacific Coast of the United

States, from Puget Sound to Monterey, rather less common than the pre-

ceding species, and somewhat smaller in size, (griseus, gray ; lincatus,

lined.)

Syngnatkus griseolineatus, Ayres, Proc. Cal. Ac. Sci., 1854, 14, San Francisco Bay.
Syngnatkus abboti, Girard, Pac. R. R. Survey. Fishes, x, 34G, 185^, San Francisco.

Siphosloma griseolmeaium, Swain, Proc 1*. S. Nat. Mus., 1882, 310; Jordan St Gilbert, Synopsis,

905, 1883.

1114. SIPHOSTOMA LEPTORHYNCHUM (Girard).

Head 6± to 8£ in total length. D. 30 to 32 : rings 17 to 19 + 36 to 41.

Snout l'j to 2 in head; median line of snout above carinate ; occiput and



Jordan and Evermann.—Fishes of North America. 765

nuchal plates weakly keeled in young, the keels apparently disappearing

in adults. Angle of helly less acute than in 8. californiense
',
the keel

sometimes wanting. Dorsal fin shorter than head, covering 1 + 7 rings;

caudal pouch covering about 19 rings. Otherwise essentially as in S. cali-

forniense. Length 6 inches. San Francisco to San Diego, generally

common along the sandy shores. (Ietztoq, slender; pvyxoc, snout.)

Syngnathus brevirostris, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 156, San Diego; name
preoccupied.

Syngnathus artindinaceus, Girard, Pac. R. R. Survey, Fishes, x, 346, 1858, Coast of California;

specimens with nuchal plates keeled.

Syngnathus dimidiatus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 284, San Diego; substitute for

brevirostris, preoccupied; specimens with short snout, scarcely longer than rest of head.

Syngnathus leptorhynchus, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 156, San Diego.

Siphostoma leptorhynchus, Jordan & Gilbert, Synopsis, 384, 1883; Swain, Proc. U. S. Nat. Mus.

1882, 311.

1115. SIPHOSTOMA FISTULATUM (Peters).

Rings 20 + 41. Dorsal 37, on 1 + 7 rings. Snout twice as long as the

distance of the posterior end of opercle from the orbit, and but little

higher than broad. Supraorbital ridges continued on the crown and
convergent. Opercle with a keel on its anterior half, and with radiating

striae. The entire head leathery, rough. Shields without spines. Lateral

line passing into the upper caudal edge. Tail twice as long as the trunk

(without head). Pouch on 21 caudal rings. (Peters.) Puerto Cabello;

not seen by us. (fistula, a tube.)

Syngnathus fistvlatus, Peters, Monatsber. Ak. Wiss. Berk., 456, 1868, Puerto Cabello.

Siphostoma Jistulatum, Gunther, Cat., vm, 161, 1870.

1116. SIPHOSTOMA BARBAR.E, Swain.

Rings 18 + 31. Dorsal rays 34, the fin inserted on 1 + 7 rings. Ten
rings on the tail behind the caudal pouch. Head 7f in length: base

of dorsal equal to head. Distance from snout to dorsal 2J in length;

caudal pouch 2? in length of body; tail behind caudal pouch 6 times.

Body unusually stout, with short head, short snout, and short tail, the

general appearance being much like 8. californien.se, but all the parts con-

tracted. Snout short, compressed, just as long as the rest of the head
(male), its upper edge with a sharp, low keel, which is higher than in S.

californiense. Top of head without keel. Opercle striate, with trace of

a keel at base. Keels of body not very sharp, the interspaces between
the angles scarcely concave ; lateral line not continuous with the upper

edge of the tail; belly with a slight median keel. Dorsal I'm low. Color

blackish, with fine pale vermiculations; top of head and neck w ith wavy
longitudinal streaks ; caudal dusky; dorsal somewhat mottled: a dusky

blotch before eye. Santa Barbara; one specimen known, (barbams, from

Santa Barbara, the type locality.)

Siphotioma forbore, Swain, Proc. V. S. Nat. Mus., 1884, 288, Santa Barbara. (Tjrpe, Nb.81

Coll. Andrea Larco.)

Biphoitoma bairdianum, BwAnr,Proc. I , B. Nat. Mas., I
ss -\ 81 1 ; not of Dukkbilj Jorbas A Uiv

hut, Synoptlt, 006, L88S,
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1117. SIPHOSTOMA MA( KAYI, Swain & Meek.

Head 5f to 6i in total length. D. 29 to 32 ; rings 18 + 33 to 36. Snout

rather long, compressed, If to 2 in head, its median line with a slight keel

above and below, with smaller keels on each side; operclo not keeled.

Dorsal somewhat higher than width of a body ring, its base about 11 in

length of head, covering 2-f- 6 rings. Pectoral higher than length of base;

tail about It in total length offish: body deep; its greatest depth in

adult females equals width of 4 body rings. Color in spirits grayish or

dark olive; the males with about 14 dark-gray crossbars on the sides,

broader than the interspaces: the body is usually more or less spotted

with small white spots; dorsals pale, usually dotted over with darker;

caudal dusky, generally spotted with white; opercle usually with white

bars. Gulf of Mexico, known from the Snapper Banks off Pensacola,

Key West, and Cozumel, Yucatan; rather common. (Named for Charles

Leslie McKay, of Appleton, Wisconsin, an accomplished young naturalist,

who was drowned in Bristol Bay, Alaska, while on a collecting expedi-

tion in 1884.)

Siphosloma viaciayi, Swain & Meek, Proc. U.S.Nat. Mus., 1884,239, Key West; Bean, Bull.

U.S. Fish Comm., vm, 1888, 195; T>. 30 on 2 + 5 rings; rings 17 + 35, opercle not keeled;

snout 1% in head; Jordan, Proc. U. S. Nat. Mus., 188G, 225; D. 32, on 2% + b}/2 rings;

rings 18 + 36. No pale 6pots; crossbars well marked.

1118. SIPHOSTOMA FLORIDA, Jordan & Gilbert.

Head 6 to 6£ in total length. D. 27; rings 17 to 18 + 31 to 32. Snout

rather short, about If in head ; median line well keeled above and below,

the ridge on both sides of median ridges above and below not so conspic-

uous. Occiput and opercle little keeled. Dorsal shorter than head,

covering 1+ 6 to 7 rings, its height 5 times in its base; caudal fin 2i in

base of dorsal; pectoral slightly higher than length of its base; tail

longer than trunk, If in total length, caudal pouch covering about 18

rings. Color in life dark green ; sides with gray specks and without dark

band; tail with faint darker bars, broader than the interspaces. Sides

of tail, especially mesially, with many rough and oblong pale spots.

Snout mottled, especially on side. Lower part of opercle nearly plain.

Dorsal translucent, yellowish at base. Caudal yellow, dusky at tip. Anal

plain. Sandy shores from North Carolina to Texas (Beaufort, North

Carolina; Corpus Christi, Texas); rather common, (floridce, Florida.)

Siphostoma jloridu, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 263, Pensacola, Florida.

(Type, No. 30826. Coll. Jordan.) Swain, Proc. U. S. Nat. Mus., 1882, 312; Jordan & Gilbert,

Synopsis, 905, 1883.

1119. SIPHOSTOMA POETI, Jordan & Evermann, new specific name.

D. 30, on 1 + 6 segments; rings 19+24. Snout long. Occipital crest

very low. Body and tail banded, color gray with pale markings. One
specimen known, from Havana : not seen by us. (Named for its describer,

Felipe Poey, Professor of Zoology in the University of Havana; the most

eminent naturalist of Spanish-speaking countries.)

SyngncUhu8 tenuis, Poey, Synopsis, 444, 1867, Havana; name preoccupied.
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1120. SIPHOSTOMA ALLISdS, Swain.

Head 9 to 9% in total length. D. 29 to 30; rings 15+ 37 to 38. Trunk
rather slender. Snout 2 in head, median ridge above distinct, below

comparatively broad and blunt. Occiput and nuchal plates sharply car-

inated; belly weakly keeled. Opercle slightly keeled, very convex,

making the head slightly broader than deep. Dorsal little longer than

head, covering 1 + 7 rings; pectorals scarcely higher than long, slightly

exceeding diameter of eye. Tail longer than rest of body, If in total

length ; caudal pouch covering 21 rings. Color in spirits somewhat lighter

than S. californiense, scarcely mottled or marbled. Southern California,

north to Point Concepcion; not very common, (diminutive of ah~A,6$
T
a

tube.)

Siphostomn uulisciis, Swain, Proc. U. S. Nat. Mus., 1882, 310, Santa Barbara; San Diego; Jor-

dan & Gilbert, Synopsis, 905, 1883.

1121. SIPHOSTOMA PELAGICUM (Osbeck).

Rings 17 + 35. Dorsal 29 to 32, commencing somewhat in advance of

vent, on 1 + 9 rings. Snout 2 in distance to base of pectoral. A distinct

ridge along the median liue of the nuchal shields; supraorbital ridge not

continued over the temple; anterior part of the operculum with a faint

ridge ; shields without spines; lateral line interrupted. Tail longer than

body; caudal pouch short, about 3 in total length. Color brown, nearly

plain, or with lower half of side of abdomen with vertical silver bars,

becoming broader and of a whitish color on the upper half; brown cross

bands occuring alternately between the silver bars, so that the brown

bands are grouped together in twos or threes, the bands of each group

more or less confluent; in males the silvery bands are represented by

spots; a brown band through the eye and along the snout; dorsal tin

with oblique brown bands. Tropical parts of the Atlantic; occasional

in the West Indies ; very common in the Mediterranean ; our specimens

from Venice, (pelagicus, living in the open sea.) (Eu.)

Sunynathus yelttgicits, Osbkck, Dagliok Rcsu Ostiiidien, 3<>.'i. 1757, open sea in floating seaweed;
LiNNiBLS, Syst. Nat., Ed. x, 1758, 337, after Osbeck; GCnthkk, Cat., vin. 166, 1870.

Bungnatjitua ethon, Risso, Eur. Merid., m, 1826, Nice.

ll'2'l. SIPHOSTOMA ROPSSKAI K.ui).

Head 74 ; D. 26 to 28, on Xi+ 5 rings : rings !«> + :\\ ^ o0. A sum II.

slender species, with the snout ± longer than the rest of the head;

top of head with a slight keel: vent midway hetween t ip of mmmu and

twenty-third caudal segment. Head almost 3 times in distance from tip

of snout to vent. Lateral line interrupted ahovo the vent. Color plain.

West Indies, known from St. Lucia and Mart in i<|i;e : also from Cut..), if

8. elucem Lb the same, as is not unlikely. (Named foi Alexandre Boati
seau of Mart ini<|iie.)

&V"l/""''"M ""''"' "". K a < i-, J."pln>i.i;ui. hii, m. 18J56, Martinique; i;t\noi:. Cat. \mi, \<::.

1870.

Biphottoma rouueau, Jordan, Pro D Si vn. Mum., 1889,647.
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11-23. SIPHOSTOMA ELITEXS (Poey).

Very close to S. pelagicum, but with 24 or 25 dorsal rays. Head 7^ in

total length. Snout 2 in head. Rings 16 or 17 + 33 or 34. Dorsal 24 or

25, on 2 -f- 4, sometimes on H -f- ^ rings. Grayish brown, a silvery bar

on each ring; dorsal with black streaks. (Poey.) Cuba : not rare: prob-

ably identical with S. rousseau] both species closely related to S. pelagicum.

(ehicens, shining out.)

Syngnathus elucens, Poey. Synopsis, 44:'., 1867, Havana.

Syngnathu8flavirostris* Poey, Eumeratio, 178, 1;*75, Havana.
Syngnathuspieturatusrf Poey, Eumeratio, 178, 1875, Havana.
Syngnathus 1inea,l Poey, Eumeratio, 178, 1875, Havana.
Syngnathus marmoreus,$ Poet, Eumeratio, 178, 1875. Havana.

Syngnathus asceudens, Poey, Eumeratio, 179, 1875. Havana.

1124, SIPHOSTOMA JONESI (Giinther).

Rings 17 + 32. Dorsal 18, on 1 -f- 5 rings. Head and snout short, the

latter somewhat bent upward, shorter than the postorbital portion of

head, keeled above, but without spines in the median line. Interorbital

space concave, crown and occiput with a median keel. Keels of body

sharp, but not spiny ; the lateral keel of the trunk passes into the

lower keel of the tail ; a ridge runs across the opercle but does not reach

its end; tail twice as long as the trunk without head ; caudal very short.

Blackish brown; upper half of trunk with three, upper half of tail with

seven equidistant white cross bands. (Giinther.) Bermuda Islands.

(Named for John Matthew Jones, an English naturalist, resident at

Bermuda.)

SyngnaOiusjonesi, GCnther, Ann. and Mag. Nat. Hist., Series 4, xiv, 8, 1874, Bermudas.

* Siphostoma rlavirostre (Poey) :

Dorsal 25, on 1% + %%. rings ; rings 17 33. Head 8 in total length, snout nearly as long

as rest of bead ; lateral line interrupted. Head yellowish, without black specks. Dorsal with

bands; a silver streak along lower part of side. One specimen, from Havana. (Poey.
|

t Siphostoma picturatum (Poey):

Head 1% in total length, half as long as trunk. Snout nearly as long as rest of bead.

Nasal crest evident. Opercle sculptured like a mussel shell. Black, with a shining vertical band
on each ring. Snout with alternate bands of black and green. Dorsal with black streaks.

One individual, from Havana. (Poey.)

\ Siphostoma linea (Poey):

Rings 16 -33. Head 7% total. D. 25. Body very slender, depth 3% in head. Snout as

long as rest of head. Dorsal on 1}4 — 4% ringa Yellowish brown, with paler markings.

Head with light and dark spots. Dorsal with oblique lines. Two specimens from Havana.

(Poey.)

\ Siphostoma marmoreum (Poey) :

Kings 16 4- 33. D. 24, on % - 4 rings. Head 7% in total, depth 3 in head. Snout very

Blightlv shorter than rest of bead. No postorbital crest. Color ashy, with two pale spots on

middle of each segment. Dorsal unmarked. Snout marked with white and ashy. Havana.

(Poey.)

||
Siphostoma ascendens (Poey) :

Kings 16 + 33. D. on V/> + 4 rings. Head 7 in total length. Lateral line not interrupted.

Snout as long as rest of head. No postorbital crest. Brownish yellow; faint vertical streak on

each ring, most distinctly anteriorly. Snout with pale bauds. One specimen from Havana.

(Poey.)
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1125. SIPHOSTOMA BRACHYCEPHALl M (Poet).

Kings 17 + 27. D. 20 to 23, on H + 3 rings. Head deep: depth of
body li in head. Snout very short, as long as distance between front of

eye and base of pectoral ; occipital crest well marked. Brown, with
ashy marks, a white band along side of body. Cuba. (Poey) ; not seen

by us. (fipaxir, short; /ct^a/.??, head.)

Syngnalhus brachycephalus, Poet, Synopsis, 444, 1867, Havana.

1126. 8IPH08TOMA AFFIXE (Giinther).

Head about 9 in total length; snout a little more than 2 in head.

Rings 18 -J- 33. Dorsal 35, on 5-f-4 rings. A distinct ridge along median
line of snout and nuchal shields ; supraorbital ridge continued over the

temple; a faint ridge on front of opercle ; shields without spines. Tail

longer than body; caudal pouch half length of body ; lateral line inter-

rupted. Vent below posterior third of dorsal fin; caudal fin well

developed ; anal fin rudimentary. Back with indistinct brown crossbars

;

a brown band from eye along snout. Gulf of Mexico ; Louisiana. (Giin-

ther.) Most of recent Gulf of Mexico references to this species were

apparently based on specimens of S. st'ovelli, which has been confounded

with it. (affinis, related.)

Synyuathus offinis, Gvnther, Cat., vm, 163, 1870, Louisiana.

1127. SIPHOSTOMA SCOTELLI, Evermann & Kendall.

Allied to Siphostoma a-ffine. Head 7 to 7|; depth 1-4 in female and 2'2h in

male ; eye 6^ to 7 ; snout 2£. D. 30 to 34, on 4+ 4 rings, its height 2 to

3' in its base, which equals head. Rings 16 + 30 to 33, usually 16 + 32.

Top of head with a slight keel. Body rather slender (deeper in females);

snout short; ventral surface slightly convex in front of vent, slightly

concave behind. Color of female in alcohol, alternately annotated with

light olive-brown and dirty white, the dark color on the joints, the white

on bodies of rings; the dark rings wider than the white on trunk, but

narrower on caudal portion, the white rings of trunk indicated between

lateral and latero-ventral keels by 2 narrow white lines with narrow

black lines on either side and between; these portions of the whitish

rings show as silver bars in life; upper part of opercle dusky ; a dark bar

from anterior edge of eye to tip of snout; ventral keel, throat, Lower

part of opercle, and snout plain whitish; dorsal with dark wax y diago-

nal bars; the variations in color are considerable ;. in some females there

are DO distinct \x hite or silvery bars; some are darker and some still

lighter; the males resemble the lighter females. Length I', inches.

Common at Corpus Christi and perhaps elsewhere <»n thi of the

Gulf of Mexico. Apparently mosl of the published referenoes to S. affimt

from the Gulf of Mexico belong to t his
I

species, which differs from 8. n'Jinr

chiefly in having fewer body rings, in the more posterior position of the

dorsal tin. and in the fewer dorsal rays. (Named fol l>r- Josiah T. BOO-

vell of Terro Haute. Indiana.)

I . N. X.- •">(>
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Siphostomafuacum, vur., Eyermann & Kendall, Bull. U. S. Fish Comm., xn, 1892 (1894), 109.

Siphostomu scorelli, Evekmann A Kendall, Proc. U. S. Nat. Mus., xvm, 1895, 109. Shamrock
Point, Corpus Christi, Texas. (Type, No. 47300. Coll. Evermann, Scovell, and

Gurl.v.

Siphostoma affine, Jordan & Gilbert, Synopsis, 383, 1883, part; Swain, Proc. U. S. Nat. Mus.,

1882 (1883), 313.

1128. SIPHOSTOMA BAIRDIANTM (Dumeril).

Rings 17 + 31. Dorsal 30, on 3 + 6 rings. Head nearly 7 in total

length ; snont more than $ longer than postocular part of head. Median

crest feebly marked; opercular crest very short. Yellowish, all the rings

with a brown streak. (Dumeril.) Coast of Mexico, near California
;

known from DumeriFs description, which has been verified for us on the

original type. (Named for Spencer Fullerton Baird.)

Syngnathus bairdianus, Dumeril, Hist. Nat. Poiss., n, 574, 1870, Coast of Mexico, near

California.

1129. SIPHOSTOMA LOUISIANA (Giinther).

Head 7 to 7f in total length. D. 32 to 37; rings 20 to 21+ 36 to 38.

Trunk broader below. Snout moderate, about If in head ; median ridge

above and below, a ridge on each side of median ridge above and below.

Occiput, nuchal plates, and opercle somewhat keeled. Belly flat or

slightly concave, with a median ridge. Dorsal fin well developed,

shorter than head, covering 3+ 5 rings. Caudal longer than pectoral,

21 in base of dorsal. Tail longer than trunk, 1$ in total length. Color

brownish, lighter on lower part of trunk and below ; sides with a dis-

tinct band of brown ; brown of the side extending through eye to middle

of snout. Atlantic and Gulf coasts of the United States, North Carolina

to Texas, south to Key West; common and variable.

Syngnathus pelagicus, var., Linn.eus, Syst. Nat., Ed. xn, 416, 1766; Charleston, South

Carolina.

Syngnathus louisianss, Gvnther, Cat., viii, 160, 1870, New Orleans; Swain, Proc. U. S. Nat.

Mus., 1882, 313; Jordan & Gilbert, Synopsis, 383, 1883.

1130. SIPHOSTOMA FUSCUM (Storer).

(Common Pipefish.)

Head 7* to 9 in total length. D. 36 to 40; rings 18 to 20 + 36 to 40.

Snout short, about 2 in head ; median line above and below well keeled,

the ridge on each side of median ridges rather conspicuous. Occiput,

nuchal plates, and opercle carinate ; belly somewhat convex, scarcely

keeled. Dorsal longer than head, covering 4-5+5-4 rings, its height

5-6 in length of its base; tail much longer than trunk, 1^ in total length.

Color in spirits olivaceous or brownish; lighter below, especially on

belly, lower half of opercles, and snout ; sides mottled and blotched

much as in other species. Atlantic Coast of the United States, Cape Ann
to Virginia: very common northward, where it is the only species of

pipefish, (fuscus, dusky.)

Syngnathus pecJcii, STORER, Report Fishes Mass., 3, 1839, (name only

Syngnathus fuscus, Storer, Report Fish. Mass., 162, 1839, Nahant.



Jordan and Evermann.—Fishes of North America. 771

Syngnathus peckianus, Storer, Report Fish. Mass., 163, pi. i, fig. 2, 1839, Holmes Hole,
Marthas Vineyard.

Syngnathus fascialus, De Kay, New York Fauna: Fishes, 319, pi. 54, fig. 174, 1842, New York.
Syngnathus viridescens, De Kay, 1. c, 321, pi. 54, fig. 17G, 1842, New York.
Syngnathus delcayi, Dumeril, Hist. Nat. Poiss., u, 569, 1870, New York.

Syngnathus milbertianus, Dumeril, I. c, 573, New York.

Siphostoma fuscum, Swain, Proc. U. S. Nat. Mus., 1882, 314; Jordan & Gilbert, Synopsis, 382,

1883.

1131. SIPHOSTOMA STARKSI, Jordan & Culver.

Head 10i ; depth 21. D. 38, on + 10 or 11 rings. Rings 14 -(- 37 or

38= 51 or 52. Tail twice length of head and trunk. Snout 2£ in head.

Dorsal half longer than head. Body rather stout ; head scarcely carinate

above; snout very short with a slight smooth keel ; no keel on opercle;

belly slightly keeled ; 2 lateral keels on body confluent into 1 behind.

Color dark olive, much mottled with darker, but without distinct mark-
ings; belly yellowish. Length 4 to 6 inches. Close to S. arctum, but

differing in the much larger dorsal and the greater number of rings cov-

ered by it. Rio Presidio, Sinaloa, abundant among Algcv in clear fresh

water, near the town of Presidio, 9 miles above tide water. Apparently

breeding in fresh water, as the sac of the male is full of eggs. (Named for

Edwin Chapin Starks, preparator in Leland Stanford Junior University.)

Siphosloma starksi, Jordan & Culver, Fishes of Sinaloa, MS., 1895, Rio Presidio, Mazatlan.
(Type, No. 47425. Coll. Hopkins Expedition.)

1132. SIPHOSTOMA ARCTUM, Jenkins & Evermann.

Head 9 to 11 in body to base of caudal ; depth 20 ; dorsal 20, on about + 5

rings ; rings 15 + 39. Top of head scarcely carinated, the opercle without

a prominent ridge. Snout 2£ in head, keeled in the median line. Dorsal

slightly higher than the width of a body ring, its length about equaling

the head; pectoral 3 in head; distance from tip of snout to vent |to | length

of tail ; caudal about 3 in head. Color pale, with no evident markings
except on the under side of the tube of the snout, and as far back as the

posterior margin of the eye, where there are dark mottlings. Mazatlan
specimens show narrow white cross bands about 4 rings apart. Gulf of

California, south to Mazatlan, one specimen taken at Guaymas; and two
others recently taken at Mazatlan by the Hopkins Expedition ; a small

and slender species, (arctus, contracted.)

Siphostoma arctiun, Jenkins k Evermann, Proc 1'. S. Nat. Mus., 1n*8, 137, Bay of Guaymas.
(Type, No. 39039. Coll. Jenkins &. Evermann.

1188. SIPHOSTOMA CBINIGEBUM, Bean A Diesel.

Rings 15 -f- 38 or 39. Dorsal rays 16or 17, on 4- 4 rings. Snoal very

short, less than | length of head, rounded above; slightly keeled; angles

of body lit tic marked ; head Dearly 11 times in total Length to caudal base]

eye 5 in head
j depth of body half lengl h of head. < landal pouoh l t imea

in length of body, 17 caudal rings; pectoral and caudal very small. Coloi

Chestnut brown, with about 12 broad da rk-lnow n cross bands Oil back,

middle of each cross band with many pale-bine Streaks, the EQOSl distinct
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downward and backward from eye. West Indies, from Fensacola and Key
West to Abrolhos Reef, Brazil; rather common southward about rocks and
coral reefs. One of the smallest species, length 3 inches, (criniger, bear-

ing hair.)

Siphostoma crinigerum, Bean & Dresel, Proc. Biol. Soc. Wash., n, 99, 1884, Pensacola; Swain

& Meek, Proc. U. S. Nat. Mus., 1884, 239.

Subgenus CORYTHROICHTHYS, Kaup.

1134. SIPHOSTOMA ALBIROSTRE* (Heckel).

Head 9 in total length. D. 23; rings 18 + 30. Body robust. Snout

short, 2f in head ; a strong median ridge above on snout, 2 ridges below

with a median groove, and on each side of the groove is a horizontal ridge

running to lower part of orbit. Occiput and nucbal plates very sharply

carinated ; opercle with 2 horizontal ridges. Belly somewhat concave,

little keeled. Dorsal much shorter than head, covering 1 + 4 rings ; caudal

well developed, If in base of dorsal ; tail longer than rest of body, If in total

length. Color in spirits light olivaceous, with about 12 irregular brown
cross bands, each covering from 2 to 3 rings ; snout light, with 2 or 3 nar-

row cross bands below ; rest of head dusky. West Indies, north to Pen-

sacola and Key West, south to Bahia ; a singular and handsome species,

quite unlike the others and found in deeper waters, and especially about

coral reefs, not on sandy shores, (albus, white ; rostrum, snout.)

Corythroichthys albirostrk, Heckel, MS., Kaup, Lophobranchii, 25, 1856, Mexico; Bahia; des-

cription incorrect.

Siphostoma zatropis, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 264, Snapper Banks,

Pensacola; Swain, /. c, 308; Jordan & Gilbert, Synopsis, 906, 1883.

Syngnathus albirostris, Gunther, Cat., vm, 170, 1870.

1135. SIPHOSTOMA CAYENNENSE (Sauvage).

Head5. D. 40; P. 18; C. 8. Rings 20+ 25. Dorsal on 3 + 7 rings.

Snout twice length of postocular part of head, 4 times diameter of eye,

much longer than dorsal. Occipital crest well marked as well as the crest

at the shoulder : snout with a well-marked median carina. Brown, edge

of each ring blackish; 2 silvery streaks along flanks, very narrow, and

composed of small spots placed end to end. Length 5 inches. Cayenne.

* Kaup gives the rings in albirostris as 12 + 29. On account of this difference we had formerly
regarded our specimens as types of a distinct species, Siphostoma zatropis. The following is the
substance of Kaup's description:

Corythroichthys albirostris, Heckel, MS.:

P. 12; D. 27; A. 2 or 3; C. 10. Rostral crest " edial and interrupted. Body rings 12 (misprint

for 19), tail rings 29; dorsal fin standing on 5 rings, 4 of which belong to the tail. Snout half

the length of the distance between the fore border of the orbit and the base of the pectoral Sn.

Color yellowish brown, with 14 blackish crossbars. Lower part of the gill cover brown with
blue stripes. Length of body 2.67 inches, of the tail 3.30 inches, of the dorsal fin 0.6 inch.

Mexico; Bahia.
At our request, our friend, Dr. Franz SteindacliDer has kindly examined the types of Corythro-

ichthys albirostris. He writes (May 27, 1894): "Pas Wiener Museum besitzt 3 Exemplaren von C.

all>irostris\ wahrscheinlich wurdel Exemplar an Kaup gesendet. Die Zahl der kniicheruen Ringe

betragt .
~. .. + 26— 28, and zwar 2 mal 19, 1 mal 18 -f 2 mal 28." In the number of plates this

agrees with the type of zatropis. There is little doubt that Siphostoma zatropis and S. albirostris are

identical.
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(Sauvage.) A strongly marked species, noteworthy for the very small

number of caudal rings and the proportionally large number of body rings

and dorsal rays.

Syngnathus cayennensis, Sauvage, Bull. Soc. Philom. Paris, 1882, Cayenne.

345. DORYRHAMPHUS, Kaup.

DoryrhamphuR, Kaup, Lophobranchii, 1856, 54, (excisus).

Chceroichthys, Kaup, I. c, 54, (valenciennesi).

Doryichthys, Kaup, /. c, 56, (bihneatus).

Microphis, Kaup, I. c, 63, (ctmeatus).

Belonichthys, Peters, Mossamb. Flussfische, 109, 1868, (zambezemix).

This genus differs from Sijriiostoma chiefly in the position of the egg

pouch of the male, which is under the abdomen instead of the tail. The

angles of the body are strongly ridged. Tail shorter than body. Tropi-

cal seas. (Sbpu, lance; pd<i<f>og, snout.)

DORYIOHTHYS :

a. Snout elongate and compressed, devoid of spines; tail four-cornered.

b. Rings about 20 + 25; dorsal rays 43. lineatus, 1136.

DORYRHAMPHUS

:

aa. Snout with a row of spines or serrations above; angles of body all serrated.

bb. Rings 20 + 16; dorsal rays 25. calikorniensis, 1137.

Subgenus DORYICHTHYS, Kaup.

1136. DORYRHAMPHUS LINEATUS (Valenciennes).

Head 5 in total length ; snout If in head. Rings 19 to 22 -f 23 to 27.

Dorsal 42 to 44, on 2 or 3 + 7 rings. Edges of the shields rough, with promi-

nent spines in young individuals which disappear in the adult. Lateral

line uninterrupted, passing into the lower edge of the tail. Body com-

pressed, opercle with a distinct longitudinal ridge, and a few faint radiat-

ing lines beneath ; origin of dorsal fin considerably in advance of vent

;

vent nearer end of tail than to gill opening. Ground color yellowish

brown. Snout with 5 or 6 black crossbars beneath. (Giinther.) Tropi-

cal parts of Atlantic from Cuba to Africa; probably not rare, (lincafus,

streaked.)

Doryichtkffi Kmaftra, (Valkni'if.nnesMS.) Kaup, Lophobranchii, 68, 1866, Bahia, Mexico, and
Guadeloupe; Pojt, Synopsis, 180, 1867; GOxthkr, ("at., vni, 183, 187<).

Doryu-h/hys aeuleatUB, Kaup, Lophobranchii, 61, 1856, Egypt.

Subgenus DORYRHAMPHUS.

1187. DORYRHAMPHUS < ALIKOUMKNSIS, (Jill.

D. 25. Rings 20 -f- 16. Snout half as long as head, its oresl formed 01

about- lo irregular teeth, behind which air l> others. Double frontal

crest well seriated. Ridge under orhit unarmed, l>ul »>n side of snout it

is well seriated. Chin prominent hut unarmed. Pectorals as long as

opercle. Caudal as long as snout. Yellowish brown, with a hlack streak
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from snout to axil. Cape San Lucas (Grill.) The types are lost and no

specimens have been since recorded.

Doryrhampftus calif'ornien&is, Gill, Proc. Ac. Nat. Sci. Phila., 1802, 284, Cape San Lucas. (Coll.

Xantus.)

Doryichthys californiensis, GCnthkr, Cat., vin, 186, 1870.

346. SYNGNATHUS, Linnaeus.

Syngnathw, Artedi, Genera, 17-38, (ophidian, acus, typhle, etc.).

Syngnathus, Linnjeus, Syst. Nat., E<1. x, 1758, 336, (typhle, hcua, ophidian, sequoretu, etc.).

Syngnathus, Rafinesque, Caratteri, 18, 1810, (restricted to sequoreus).

Nerophis, Rafinesque, Indice Ittiol. Sicil., 57, 1810, (ophidion).

Acus (Willughby) Swainson, Nat. Hist. Auim., 11, 333, 1839, (sequoreus).

Seyphius, Risso, Europe Merid., 111, 185, 1826, (fa&ciatus).

Nematostoma, Eichwald, 1839, fide Kaup.

Small pipefishes with the body smooth, rounded, the ridges indistinct.

No pectoral fin ; caudal rudimentary or wanting, the tail tapering to a

point. Dorsal moderate, opposite the vent. Eggs attached to the loose

skin of the abdomen of the male, and not covered by lateral folds.

Species few, mostly of the Atlantic, (ovv, together; yvddoc, jaw.)

Syngnathus :

a. Caudal fin rudimentary, with 5 rays. Rings 28 to 30 + 60 to 70; dorsal 38 to 44.

.ajQroRius, 1138.

Subgenus SYNGNATHUS.

1138. SYNGNATHUS JSQUOREUS, Linnams.

(Ocean Pipefish.)

Kings 28 to 30 + 68 to 70 ; dorsal 38 to 44. Caudal fin rudimentary,

very indistinct. Vent opposite the posterior third of the dorsal fin,

before the middle of total length. Snout about 2 in head. Head 3j to

4| in distance to vent. All the shields smooth. (Giinther.) Northern

and western coasts of Europe ; also in the open Atlantic and recorded

from the Gulf of Mexico. If Syngnathus heclceli and S. martinicensis are

the same, it is probably not rare in the Caribbean Sea. (cequoreus, belonging

to the sea.) (Eu.)

Syngnathus sequoreus, Linnaeus, Systema Natura?, Ed. x, 417, 1758, open Sea ; Gtnther, Cat., vin,

191, 1870.

Syngnathus sibbaldi, WALBAtJM, Artedi, 6, 1792, Scotland; after Sib^ald.

Nerophis macidata, Rafinesque, Indice Ittiol. Sic, 57, 1810, Palermo.
Nerophis angumem, Katjp, Lophobr., 05, 1856, Brownsey; Dorsetshire; Berwick.
Nerophis heclceli,*Kaup, Lophobr., 66, 1856, Bogota.
Nerophis f martinicensis (Biijron) Kai'p, I.e., 67, Martinque.

* Syngnathus heckeli (Kait) :

Rings 28 + 67. Dorsal 38 or 39, on 3 + 7 rings. Caudal fin rudimentary, with 5 rays. Tail

a little longer than body. Anterior margin of orhit occupies the middle of length of head.
Length of head § of its distance from vent. Bogota. (Kaup.)

jlSyngnathus martinicensis (Bibkon) :

Rings 28 -f- 64. D. 42. Snout as long as rest of head. Pesembles S. sequoreus, but is blackish,

with a longer tail. Martinique. (Kaup.)
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347. OSPHYOLAX, Cope.

Osphyolax, Cope, Proc. Ac. Nat. Sci. Phila., 1875, 450, (peUucidus).

Pectoral fins wanting ; tail subcylindric. Body covered with thiD ,weakly
keeled scuta, which have on the lumbar region free superior edges, which
form a series of longitudinal lateral grooves. Lateral dorsal scutes pro-

duced upward, and approximated on the middle line, inclosing a tube
for a distance anterior to the dorsal fin. Dorsal fin short, above the

vent. No ventral nor caudal pouch; caudal fin rudimental. This genus
is related to Syngnathus, but is different from known forms in its curious

dorsal tube. What the purpose of this can be is uncertain, but the strong

lateral channels below it on each side are probably an adaptation for the

carrying of the eggs. In the type species the dorsal tube is closed above
by a 6eries of small radiate ossicles in the median line, between which
the cavity may be entered by small bodies. The same specimen displays

a narrow, free dermal membrane on the middle lines of the upper and
lower surfaces from the thoracic to the beginning of the lumbar region.

Open sea. (beai'c, small of the back : wAaf, a tube.)

1139. OSPHYOLAX PELLUCIDUS, Cope.

Head 11 in length ; snout 2 in head. Three longitudinal series of

scuta on each side of body, and one on middle line below. They are

rounded at the intersecting angles, thus leaving a vacancy, which is

covered by a small, round scale. Each scnte with a low median keel,

from which delicate transverse ridges diverge. The two lower lateral

series are the ones which form the lumbar grooves. Two nuchal scuta.

Parietal and frontal regions impressed, punctate ; operculum radiate ; sides

of muzzle smooth. Thirty-one transverse rows of scuta. Dorsal radii

sixteen. Length 9 inches : tail equal to rest of body. Color pellucid,

the back tinged with brownish. (Cope.) Open Atlantic. Not seen by us.

(peUucidus, transparent.)

Osphyolax peBucMhtB, Coi'E, Proc. Ac. Nat. Sci. Phila., 1875, 450, plate xxv, figs. 1 to 4, open
Atlantic Ocean. (Coll. dipt. J. Mortimer.)

348. HIPPOCAMPUS,* Rafinesque.

(The Sea-horses.)

Hippocampus, Uahnesquk, Indies d'lttiologia Sicilians, :'>7, 1810, (kippocamput).

Hippocampus, Leach, Zool. Misc., 1814, 100, (hippocampus).

* The following Enropesn species has been severs! times recorded from our coast, bul prob-
ably either Hippocampus hudsonins or 11. punctulatus bas been mistaken lor it.

Hippocampus hippocampus (Linn i
i

- .

Dorsal fin with 20 (19) rays. Tubercles generally well developed on the head and body, and
subacute, nirdy blunt, Length of the snout equal to tli" distance between the hind margin of
tiieoriiit and f_r ill opening, spines on the head and neck sometimes with simple filaments.
Brow a, with bluish-white dots, more or less confluent Into lines on the lower part of the side
and gill cover ; dorsal An with a black sabmarginsl band. Coasts of southern Europe, north
to England; abundanl In the Mediterranean. Brown, the sides profusely spotted with white,
the snout plain.

Byngnatkus hippocampus, LlMXJtCS, Sysl Nat., Ed. \. 1768 ISC open sea.

Hippocampus heptagonus, Rai ini qi I , l.e , 87, 1810
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Body strongly compressed, the belly gibbous, tapering abruptly to a

long, quadrangular, prehensile tail. Head with a distinct curved neck,

placed nearly at a right angle with the direction of the body, surmounted

by a compressed occipital crest, on the top of which is an angular, star-

shaped coronet ; top and sides of the head with spines. Physiognomy

remarkably horse-like, like that of a conventional "knight" at chess.

Body and tail covered with bony plates, forming rings, those on the

body each with six spines or tubercles, those of the tail with 4. Pec-

toral tins present, short and broad; anal minute, usually present; dorsal

fin moderate, opposite the vent. Egg pouch in the male a sac at the base of

the tail, terminating near the vent. Species numerous, in all warm seas.

They attach themselves by their tails to seaweed and other floating sub-

stances, and are often carried to great distances by currents, ([--nadu-nc,

the ancient name, from ?t-oo, horse ; nd/unoc, a wriggling sea monster,

or a caterpillar.)

a. Dorsal fin large, with 19 rays.

6. Rings 10 + 38 ; slender, the tail longer than head and body ; body miicolor or sparsely

dotted with white. ixgens, 1140.

bb. Rings 11 -f- 32 to 35 ; depth of body equals length of head ; snout 2 1
.^ in head ; dorsal

fin on 3% + rings ; body mottled, not dotted. hvdsonics, 1141.

a<i. Dorsal fin smaller, 'with 10 to 18 rays.

c. Dorsal fin with 17 or 18 rays, on 2 caudal rings ; snout short, less than half length

of head ; light-blue spots on head and snout : liead usually without filaments;

size large. PUNOTULArus, 1142.

cc. Dorsal fin with 10 rays, on 4 + rings ; rings 12 -f- 31 ; snout longer than post-

ocular distance ; body unspotted ; size moderate. stvlifer, 1143.

aaa. Dorsal fin very small, with 12 rays, on 2 -4- 1 rings ; rings 11 -(- 30 ; snout very short

;

body without white spots. zoster.e, 1144.

1140. HIPPOCAMPUS INGENS, Girard.

(Caballito del Mae.)

D. 19, on 3 + 2 rings ; A. 4. Rings 11 -f- 36 to 38 ; eye moderate, 2^ in

snout, which is 2\ to 2\ in head, rather than opercle. Body in male

rather slender, its greatest depth in males \\ in head, or about ejual to

the distance from snout to posterior margin of orbit ; tail longer than

head and body together. Spines on head and body high, with large

fringed flaps; supraorbital spine nearly half diameter of eye ; coronet

well developed, with five spines; surface of plates with many small

papilla 1

,
each third to fifth tubercle of dorsal series enlarged; shoulder

girdle with 3 tubercles; anterior spine of frontal triangle much lower

than the others; female more slender, the depth If in head, the snout

equal to rest of head. Color blackish, usually plain, faintly barred with

darker; papillae on body pale, giving an appearance of scattered whitish

Hippocampus antiquorum, Leach, Zool. Misc., 1M4, 104 ; Gi'nther, Cat., vm, 200, 1870.

ittipx* liri'rimsiris, CrviF.R, Regno Anim., Ed. n, 1820, Venice ; after WiLnuiun ; figure

of a fresh specimen.

campus gutiatus, Ccvier, I.e.; also after Willughby, the type apparently from Venice, a

specimen dried and straightened out.

Hippocampus antiquus of authors.
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specks; a white dot before eye ; sometimes whitish streaks behind eye;

body sometimes with black dots. Gulf of California in shallow Avater,

scarce ; ranging north to San Diego. Here described from three male and
one female specimens, each 6 inches long, from Mazatlan. Girard's types,

five in number, the largest 9 inches long, from San Diego, where the

species is very rare. Pacific Coast of northern Mexico, Cape San Lucas,

San Diego ; not common ; one of the largest sea-horses ; reaching a

length of nearly a foot, (ingens, gigantic.)

Hippocampus ingens, Girard, Pac. E. K. Surv., Fishes, .">42, 1858, San Diego; adult male

;

Jordan & Gilbert, Synopsis, 386, 1883.

HippociDiijm* gracilis, Gu.i., Proc. Ac. Nat. Sci. Phila., 1862, 282, Cape San Lucas; ailult

female. (Coll. Xantus.)

1141. HIPPOCAMPI'S HIDSONIUS, De Kay.

(Common American Sea-horse.)

D. 19; rings 12 -(- 32 to 35; depth equal to length of head. Snout H
in rest of head. Spines of head weak, provided with cirri ; spines of

body all short and bluntish. Dorsal on 3| of the 11 rings. Dusky,

without spots, but with pale grayish blotches, which are sharply edged
with paler and blackish ; some of these between eyes and on neck, the

most distinct blotch forming an hourglass-shaped figure, extending down
each side of the back ; similar blotches on belly and tail. Dorsal with a

submarginal dark band. Atlantic Coast, from Cape Cod southward to

Charleston; not common. (Name from Hudson River.)

Hippocampus hudsonius, Tie Kay, N. Y. Fauna: Fishes, 322, plate 53, fig. 171,1842, New York;
Jordan & Gilbert, Synopsis, 907, 1883.

Hippocampus heptagonue, Jordan & Gilbert, Synopsis, 386, 1883; not of Rafinesqie.

Hippocampus la vicaudatua, Heckel MS., Kaup, Lophobranchii, 16, 1856, North America.*

114-2. HIPPOCAMPUS PUNCH LA ITS, Cui.henot.

(Caballito i>e Mar.)

Dorsal rays 17 or 18. Snout usually a little longer than postorhital

part of head. Tubercles on body generally obtuse and blunt; coronet

low : supraorbital spine obliquely truncate, compressed : head usually

without filaments. Size large. Dark brown, marbled wit h darker and

usually everywhere with light-blue spots which become white in alcoholic

specimens ; these spots most numerous posteriorly ; somct Lines t hese spots

are altogether wanting. Tropical parts of the Atlantic, common in the

West Indies, Brazil, and Western Africa, occasionally northward in the

Qnlf Stream as far as Beanfort, N. ('. (Jenkins.) A rather large and

prettily oolored sea-horse, (punctulatna, with small dots.)

Lption of Hippocampus latvieaudalus is m foliows: " Tbedorsal as long as the bees),

Mid standing on 5 rings, Bodj rings 11. The eyes nearly in the middle between toe sad of the
snonl and the gill opening. Up to the dorsal Bo there are 8 rings. Tall wlthoat knobs, and thi>

jil 11 plate silvery.

"
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Hippocampuspunettdatus, Gvichenot, in Sagra, Cuba Poiss., 174, plate 5, fig. 2, 1850, Cuba.

Hippocampus margmalis,* Heckel, in Kaup, Lophobr., 15, 1856, Mexico.

Hippocampus fascicularisrf Heckel, in Kaup, I. c, 15, 185G, Mexico.

Hippocampus longirostris, Kaup, Lopbobr., 12, 1856; not of CYvier.

Hippocampus guttulatus, Gunther, Cat., vm, 202, 1870; probably not of Cuvier.

.' Hippocampus huda, Bleeker, Nat. Tyds. Ned. lad., in, 82, East Indies; numerous synonyms

of H. huda are quoted by Gunther. 1. c, but this East Indian species will probably be found

different.

1143. HIPPOCAMPI'S STYLIFER, Jordan & Gilbert.

D. 16, covering about 4 body rings ; rings about 12 + 31. Snout not-

ably longer than postorbital part of head ; supraocular and temporal

spines long, simple; a long median spine in front of coronet; coronet

stout, high, its spines slender, abruptly spreading. Spines of body very

long and slender, each ending in a filament; these enlarged on each

alternate plate of the neck, and about every fourth plate on body and
tail ; dorsal and upper lateral ridge usually armed and sometimes lower

lateral ridge ; two strong spines at base of pectoral ; body with about 50

developed spinous processes besides numerous smaller points. Brownish,

with darker bars ; no pale spots; snout blackish. Coasts of Florida, in

deep water, known from the " Snapper Banks " off Pensacola and Tampa,
and from the Gulf Stream, (stylifer, bearing rods or projections.)

Hippocampus stylifer, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 265, " Snapper Banks."
(Type, No. 30876. Coll. Jordan & Stearns); Jordan & Gilbert, Synopsis, 907, 1883.

1144. HIPPOCAMPUS ZOSTERS, Jordan & Gilbert.

Dorsal 12, on 2 -f 1 rings; rings 11 + 30. Snout very short, not more

than half rest of head ; supraorbital spines diverging, each with a small

spine before it. Coronet high, f length of snout, its filaments about as

long as snout. Spines on body well developed. Olive green ; sides of

head mottled with dusky, its margin (in J ) broadly red. Length 2

inches. Pensacola Bay ; the smallest known species of sea-horse, abun.

dant in shallow water in the lagoons, always found clinging by its tail

to the sea wrack, Zostera marina (whence the name zosterce).

Hippocampus zoslertc, Jordan & Gilbert, Proc. U. S. Nat. Mus.. 1882, 265, Grand Lagoon,
Pensacola, Florida. (Type, No. 30852. Coll. Jordan & Stearns.) Jordan & Gilbert,

Synopsis, 907, 1883.

* Hippocampus marginalis, Heckel:

Dorsal fin on last three of the twelve body rings. Greatest height of body equal to distance

between the coronet and the end ot the snout. All the angles of the ringsmore developed than
in //. longirostris. White spots besprinkle the head and snout, and the gill plates are crossed by
curved biack lines; longitudinal black stripes run on the body to the seventh ring, and black
cross lines succeed them from the eighth to the twelfth rings; irregular interrupted black lines

traverse the belly lengthwise. (Kaup.) Mexico.

t Hippocampus fascicularis, Heckel:

Snout longer than that of //. brevirostris, with more acute nasal projections, and the dorsal

not standing on so high an elevation. Color black, with very many white points. Gill plates

striped by 10 or 11 rows of white dots, and between the lateral line ami the rim of the belly there
are irregular white bands extending as far as to the seventh ring. From the eighth ring to the
anus there is between each pair of rings a dark cross line sprinkled with white specks, and
marbled. Mexico. (Kaup.)
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Order BB. ACANTHOPTERI.

(The Spiny-rayed Fishes.)

Anterior vertebrae unmodified and without ossicula auditus: no meso-

coracoid and no interolavicles (so far as known). Border of mouth formed

by premaxillary ; maxillary normally distinct from it and always present,

but sometimes coossified with it. Gills laminated. Shoulder girdle

attached to the skull by a post-temporal, which is normally furcate and
usually not coossified with the skull. Hypercoracoid and hypocoracoid

distinct, ossified, the former usually perforate. Pharyngeals well devel-

oped, the lower rarely united, the third upper pharyngeal largest, the

fourth often wanting. Pectoral actinosts always present, opercular

apparatus complete; gill openings in advance of the pectorals; pec-

toral fins above the plane of the abdomen ; ventral fins more or less

anterior, normally attached by the pelvis to the shoulder girdle, typically

with 1 spine and 5 rays, sometimes wanting, sometimes without spine or

with many rays, or otherwise modified. Anterior rays of dorsal and anal

typically simple or spinous, but all the fin rays often articulate. Air

bladder typically without duct in the adult. Scales various, typi-

cally ctenoid ; lateral line usually running high. To this group are

referable the great body of existing marine fishes. It may be not a per-

fectly natural order, inasmuch as the members of the group differ very

widely among themselves, and at the same time some of them approach

very closely to neighboring orders as the Haplomi, Synentognathi, lh m\-

branchii, etc., groups related to the parent stock of some of the Avan-

thopteri. It is not at all certain that the Acanthopteri have all developed

from a common stock, nor in many cases can we indicate the genetic

relations.

Among the Acanthopteri a certain number of well-defined suborders

exist—branches more or less separable from the parent stem. It is impos-

sible, however, to divide the whole group into suborders, as many of the

constituent groups cannot be defined. Thus the Peroesocee, Ta niosomi.

Heterosontata, Scleroderma, Gyntnodontcs, etc., can be easily segregated and

defined, while other groups clustering around equally well-marked forms

can not receive any sort of concise and inclusive definition. Examples
of this are the Scombroidei, I'crcoidei, Trachinoidci, and the like, lint these

large groups cannot be all referred to a single suborder, as they differ

as much inter se as the well-defined suborders do.

Wo have hero adopted the anomalous system of recognizing two sorts

of subordinate divisions within the oidcr of Acanthopteri, the "suborders
*'

or categories susceptible of definition, and ••groups" which can onlj be

<lHiiir<i through alliance with some central or some parent form. Thus
the varied group of 8oombroidei center about the mackerels, seemingto
diverge in various directions from the type of Scomber. The difficulty

of definition may an.se from any one of several sources : (a) from the real

intergradation of tonus; (J) from our ignorance of the real characters

;

or, (c) from the intrusion of unrelated forms which obscure the line
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quality of the group. The presence of intrusive elements has heen one

of the chief causes of the failure of schemes of classification in the past.

The modern fashion of a comparatively minute subdivision of genera and

families has this justification, that " Analysis must precede synthesis."

The large families and genera recognized by the earlier writers were

always disfigured by the retention of " aberrant.'" that is. unrelated forms.

(unavOa, spine ; irrepuv, fin; the word originally written AcantkopterygU,

but the shortened form seems preferable.)

Analysis of Suborders and other groups of Acanthopteri.

Note. In the following analysis only the most salient or the most evi-

dent characters are mentioned, detailed descriptions being given farther
on. The groups called suborders are mostly sharply defined and more or
less isolated from the main trunk of the mass of spiny-rayed fishes. The
other groups mentioned below are for the most part incapable of precise
definition, representing rather centers of relationship. Various aberrant
forms receive provisional location pending more exact and detailed study.
Thus under the Scomhroidei, Btrycoidei, and Trachinoidei for example, are
here enumerated forms which may have little real affinity with the cen-
tral family of the group in question. In this connection may be quoted
the following pertinent remarks of Dr. Gill (Mem. Nat. Acad. Sci., vi. 128,

1894):
" The author insists, as in previous publications, on the entirely provi-

sional nature of the present arrangement. Changes—grave changes—must
necessarily be made in the system when the species shall be studied in a
more scientific way than has been generally done heretofore. Many fam-
ilies are entirely unknown in an anatomical point of view, and until their

structure has been investigated and carefully compared with that of
others, their systematic relations must remain doubtful. No scientific

investigator should fear to change his opinion. An obstinate persistence
in ancient views because they have been once adopted has been too long
detrimental to the interests of systematic ichthyology, and such obstinacy
has retarded the general progress of science for twenty to thirty years.

While the aspect of every other branch of vertebrate zoology has entirely
changed within that period, ichthyology, the most complex and the least

advanced of all, might appear to the casual observer to have had a more
certain basis than any, inasmuch as the text-books of a past generation
have essentially the same system as the latest. Either almost omnis-
cience and prescience were the attributes of the guides of the past who
keep to the same path in the present, or obstinacy and blindness to an
extraordinary degree have been manifested. To a great extent ichthyol-
ogy has been limited to descriptions of species or habits, and taxonomic
principles have been quite neglected.
Meanwhile ichthyology is still a crude .and inchoate science. The pres-

ent list has been prepared as a check-list and adjuvant to the use of the
collection. Many families have been allocated in their positions simply
because they have been placed there before and because equal doubts
would be involved in placing them elsewhere. In many cases, it is cer-

tain that the general conceptions of their relations (if so positive a term
may be applied to what are vague reiterations of past utterances) are

baseless, but the indications furnished by the exterior are insufficient to

justify positive conclusions. Until the anatomy or at least the osteology
of every family and subfamily is known, much doubt must remain as to

the proper allocation of such groups. (Gill.)

Salmoperc/b: Adipose fin present; doi>;il ami anal with spines in very small number; ventral tin*

abdominal, with more than 5 soft rays; vertebra1 about 35.

Xknakchi: Vent anterior in position; ventral fins thoracic, with more than 5 soft rays; dorsal

and anal 6pinesfew; tail diphycercal.
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Percesoces: Ventral fins abdominal, each of 1 spine and 5 rays; dorsal spines few, usually form-

ing a separate fin
;
gill structures and structure of mouth normal ; the tail diphycercal.

Ammodytoidei : Ventral fins wanting
; no spines in any of the fins. Otherwise essentially as

in the Percesoces.

Rhegnopteri : Pectoral actinosts not alike in form or position, 2 of them norma], supporting the

fin, 1 longitudinal without rays, 1 a plate on the coracoid supporting 3 to 10 free elongate rays,

separate from the rest of the fin; ventral fins subabdominal. Otherwise essentially as Percoidei.

Berycoidei : Ventral fins thoracic, typically with 1 spine and more than 5 soft rays. Spines of

fins various; squamation various; air duct sometimes persistent; tail diphycercal.

Scombroidei : Ventral fins thoracic, typically with 1 spine and 5 soft rays; spines of fins various;

caudal peduncle typically slender, with a broad, strongly forked caudal fin; scales typically small

and cycloid, but often wanting or bony, or even ctenoid; shoulder girdle normal; gills normal;

tail diphycercal.

Percoidei : Ventrals thoracic, with 1 spine and 5 rays (rarely I, 4); lower pharyngeals separate

(very rarely coalescent); gills 4, a slit behind the fourth; nostrils double on each side; scales

typically ctenoid, and usually well developed; post-temporal slender, divided at tip and not coossi-

fied with skull; bones of jaw6 distinct; pectoral actinosts normal; vertebrae 24 to 40; tail

diphycercal.

Squamipinnes : Post-temporal typically coossified with the skull; maxillaries normal; fins usu-

ally scaly; ventrals thoracic, typically with 1 spine and 5 soft rays; vertebra? 24 or fewer; tail

diphycercal.

Sclerodermi : Post-temporal undivided and coossified with the skull; maxillaries coossified

with the premaxillaries and dentaries with the articular; ventral fins reduced or wanting, the

pelvic bone very long; jaws with distinct teeth; skin covered with scales or movable plates;

spinous dorsal present; vertebra? in reduced number, less than 24; tail diphycercal.

Ostracodermi . As above, the body covered with bony immovable scutes, forming a carapace;

spinous dorsal obsolete; vertebra? in reduced number.

Gyjinodontes : As in the Sclerodermi, the skin smooth or variously prickly or armed with plates;

no spinous dorsal nor ventral fins; teeth coalescent into 1 or 2 bony plates in each jaw; vertebra?

in reduced number.

Cirrhitoide : Much as in the Percoidei, the pectoral very broad, its lower rays simple and

thickened.

Holconoti : Lower pharyngeals solidly united; young brought forth alive; anal fin very long;

scales cycloid; vertebra? more than 24. Otherwise essentially as in the Percoidei.

Chromides : Nostrils 6iDgle on each side; lower pharyngeals completely united; gills 3J/£or 4,

the slit behind last gill present or absent. No labyrinthiform appendage to the gills. Other-

wise essentially as in Percoidei.

Pharyngoonathi : Nostrils double; lower pharyngeals fully united, without suture; gills 3 1
.,,

no slit behind the Last; scales cycloid; ventrals thoracic, 1, 5; bones of suborbital, jaws, and

shoulder girdle normal. Otherwise essentially as in Percoidei.

Catapiikacti : Suborbital with a bony stay extending backward from the suborbital ring to or

toward the preopcrclc; nostrils double; lower pharyngeals separate; bones ofjaws and shoulder

girdle normal; ventrals thoracic, often reduced, modified or wanting, always close together; pec-

toral fin simple; vertebra? usually more than J4; tail diphycercal.

Craniomi: Suborbital, asin Oatapkracti, the stay more developed; ventrals I, 6, widely separated

shoulder girdle peculiarly modified; the post-temporal forming an Integral pari of the skull, the

pOfterotemporal crowded out of place aho\ e and on each side of post-temporal; pectoral fin divided

in two parts or else with free detached rays.

QOBIOinKl : Ventral fin>; thoracic, I, .

r
>, t\ pically close together or else unite. I (sometimes widch

Separated
I ; the inner rays of each fin the longest ; gill membranes broadly united to the isthmus;

dorsal spines few and weak ; sott dorsal and anal long; BOalM \ arioiis; nostrils, gills, jaw f, >ul«or-

hit a i, and shoulder girdle normal; vertebra usuallj In small number (aboul 'Ji>; tail diphycercal,

Duoocsphau : spinous dorsal modified into a lamellated sucking disk, placed on the back of

the lead; ventrals thoracic, I,''. Otherwise essentially as in the Trachin

Tkachinoidi i Ventrals typically thoracic, with 1 spine and 5 raj s, hut often jugular or with

tin- rays reduced; nostrils, jaws, shoulder girdle, and suborbital normal; scales various; gills 3^
or 4, dorsal spines comparatively few; sofl dorsal and anal flns long; tail diphycercal; an nails

'

Inable and probably heterogeneous group, it members provisionally lefl together.
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Haplodoci: Ventrals jugular, with 2 or 3 soft rays; post-temporal undivided; gills 3, a slit

behind the last; no suborbital stay; spinous dorsal very short; no pseudobranchia;; tail diphy-

cercal.

Xenopterygii: Ventrals wide apart, I, 4 or I, 5, a broad sucking disk formed of folds of skin

between them; no spinous dorsal; no suborbital ring; no scales; tail diphycercal.

Blennioidei: Ventrals jugular, usually with 1 spine; less than 5 soft rays, often wanting; dor-

sal fin very long, its anterior portion composed of numerous spines; hypercoracoid perforate;

shoulder girdle, jaws, nostrils, and suborbital normal; tail diphycercal; pseudobranchias present;

scales usually small and smooth, often wanting; vertebra? numerous.

Ophidioidei: Ventrals without spines; no spines in the anterior portion of dorsal fin. Other-

wise essentially as in the Blennioidei, the tail diphycercal, the last vertebrae sometimes much
reduced.

Anacanthini: Ventrals jugular, of soft rays only, the number usually more or lees than 5; no
spines in any of the fins; hypercoracoid imperforate; tail isocercal; no pseudobranchia1

;
gills,

nostrils, pharyngeals, suborbital, and shoulder girdle normal; vertebrae numerous.

T^niosomi: Bod}' ribbon-shaped; the ventrals tboracic, the,'raya usually less than I, 5; post-

temporal undivided; skin smooth or prickty; caudal fin wanting or else divided and peculiar.

Skin naked or prickly; vertebra' very numerous.

Heterosomata: Cranium twisted so that both eyes in the adult are on the same side of the head;

dorsal and anal fins very long; no spines in the fins; ventrals thoracic, of more than 5 soft rays;

coracoids normally developed, the hypercoracoid perforate; tail diphycercal; pseudobranchise
present; vertebrae in increased number.

Suborder SALMOPERC^.

(The Trout Perches.)

We place provisionally as a suborder of the Acanthopteri, a singular

group of archaic fishes, relics* of some earlier fauna, and apparently

derived directly from the extinct transitional forms through which the

Haplomi and Acanthopteri have descended from allies of the Isospondyli.

The group shows the remarkable combination of true fin spines, ctenoid

scales, and a percoid mouth, with the adipose fin, abdominal ventrals, and
naked head of the Isospondyli. The relations of the Percopsido?, with

such archaic spiny-rayed fishes as Aphredodcrus and Elassoma are cer-

tainly not remote and the close resemblance of the head of Percopsis to

that of Gymnocephalus (Acerina) may be more than accidental. The sub-

order may be provisionally defined as follows

:

Ventrals abdominal, each with a short simple ray ; dorsal with 2 sim-

ple rays or spines ; anal with 1 or 2 ; mouth formed as in Percoid fishes,

the simple toothless maxillary not forming part of its border. Adipose

fin present. Scales ctenoid ; head naked
;
pseudobranchiae present. Air

bladder apparently with a rudimentary duct. Stomach siphonal, with a

few C(eca. Shoulder girdle without mesocoracoid, apparently of the

normal percoid type ; vertebrae about 35. A single family. (Salmo, trout

:

Perca, perch.)

* In describing Percopsis, Agassi/, refers to it as a generalized type and relic of an older fauna.
He 6ays: "Now, the genus Percopsis is as important to the understanding of modern types as

Lepidosteus and Cestracion are to the understanding of the ancient ones, as it combines charac-
ters which in our day are never found together in the same family of fishes, but which, in

more recent geological ages, constitute a striking peculiarity of the whole class. My Percopsk
is really such an old-fashioned fish, as it shows peculiarities which occur, simultaneously in the

fossil fishes of the Chalk epoch, which, however, soon diverge into distinct families in the Ter-

tiary period never to be combined again. Now my new genus Percopsis is a just intermediate
between Glenoids and Cycloids; it is what an ichthyologist at present would scarcely think
possible, a true intermediate type between Percoids and Salinonidaj." (Agassiz, Lake Superior,

285, 1850.)
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Family CIV. PERCOPSID^E.

(The Sand Rollers.)

Body moderately elongate, somewhat compressed, the caudal peduncle
long and slender. Head conical, pointed, naked. Mouth small, hori-

zontal ;
maxillary short, narrow, without supplemental bone, not reach-

ing to the large eye ; margin of upper jaw formed by premaxillaries

alone, which are short and not protractile. Teeth very small, villiform

on premaxillaries and lower jaw only. Tongue short, adhereut. Gill

membranes separate, free from the isthmus. Pseudobranchhe present.

Branchiostegals 6. Gill rakers short, tubercle-like. Opercle with entire

edges. Lower limb of the preopercle well developed, the angle nearly a

right angle, its inner edge with a raised crest, its outer edge crenulate or

with a few spines. Bones of the head cavernous, as in the Percoid genus
Acerina ; cranium with a raised crest, which does not extend to the occi-

put. Scales moderate, rather firm, adherent, their edges strongly cten-

oid. Lateral line continuous. Dorsal short, median, with 2 spines,

slender or stout ; ventrals anterior, just in front of the dorsal, with 1

rudimentary spine and about 8 rays
;
pectorals narrow, placed rather

higher than usual in Isospondyli; anal small, with 1 or 2 spines; caudal
forked ; adipose fin present, small. Vertebrae about 35. First superior

pharyngobranchial without teeth : second, third, and fourth separate,

with teeth. Lower pharyngeals separate. Stomach siphonal, with about
10 well-developed pyloric cceca. Ova unusually large, not falling into

the abdominal cavity before exclusion. Air bladder present, with a band
of connective tissue which is apparently with a rudimentary duct. Small

fishes of the fresh waters of the cooler parts of America ; two genera
known, each with probably but one species. The group is one of special

interest, as it combines with ordinary Salmonoid characters the structure

of the head and mouth of a Percoid, resembling notably the European
genus Gymnocephalus or Acerina. The late discovery by Dr. Eigeninann
of a second genus, still more decidedly percoid in its structure is the most
interesting recent addition to our knowledge of American fishes. (Per-

oopndce
f
Gunther, Cat., VI, 207, 1866.)

a. Dorsal fin with 2 feeble, slender spines or simple rays; anal with 1 slender spine; scales

most strongly ctenoid on caudal peduncle; posterior margin of preopercle entire or

with feeble crenulations; lateral line developed, the tubes Bmall; form Blender, the

body translucent Phcopsis, 34 I

on. Donal and anal each with 2 very strong spines; ventral spine evident; scales

strongly ctenoid on anterior part of body; posterior margin of preopercle with a few

short but strong opines; lateral line imperfect, the tubes more or less obsolete; form

robust, the substance comparatively opaque, Oot.ttmbia

349. PERCOPSIS, Agasaiz.

/'"<••/.-<-, A.GA88IZ, Lake Superior, 284, 1- 0, (guttahu).

Babnoperca, Thompson, App. Ili-t. Vermont, 83, 1853, (pellucida guttata*).

Bodj 1.-it her slender, pellucid, covered with rather thin scales. Dorsal
I'm frith '_' slender spines or simple rays; .111.-1 1 wiiii l; loales roughest
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posteriorly; lateral line developed; preopercle entire or very nearly so.

Vertebne 17 + 17= 34. Atlantic Slope, in cold or clear lakes and rivers.

(jxepKTii perch; bipic, appearance.)

1145. PERCOPSIS 01 TTATl S, Agassiz.

(Sand Roller ; Trout Perch.)

Head 3* : depth about 44. D. II, 9; A. I, 7 ; V. I, 8; scales 50. Head
slender and conical ; mouth small, subinferior, maxillary not nearly

reaching front of orbit. Caudal peduncle long and slender. Pale oliva-

ceous, a silvery stripe along the lateral line, becoming obsolete forwards;

upper parts with obscure round dusky spots made of dark points. Peri-

toneum silvery. Length 6 iuches. Spawns in spring. Delaware River

(Abbott) to Ohio River (Sloan; Gilbert); Kansas and northward; very

abundant in the Great Lakes ; in all streams tributary to Hudson Bay,

Red River of the North, and found by Dr. Eigenmann in the Saskatche-

wan as far as Medicine Hat ; rare in streams south of Lake Erie, although

occasionally taken throughout the upper Mississippi Valley, (guttatus,

spotted.)

Percopsk guttatus, Agassiz, Lake Superior, 286, 1850, Lake Superior: GCxther, Cat., vi, 207,

1866; Jordan & Gilbert, Synopsis, 322, 1883; ElGENMANW, Science, Oct. 21, 1892, 233.

Suhnoperca iielhicida, Thompson, Appendix Hist. Vt., 33, 1853, Lake Champlain. (Coll. Thomp-

son.)

Percopsis hammondi* Gill, Proc. Ac. Nat. Sci. Phila., 1864, 151, Kansas. (Coll. Hammond.)

350. COLUMBIA, Eigenmann <fc Eigenmann.

Columbia, Eiuenmann & Eigenmann, Science, Oct. 21, 1892, 233, (trcmsmontana).

Body rather robust, little translucent, covered with strongly ctenoid

scales which are roughest anteriorly ; lateral line obscure or imperfect

;

angle of preopercle with a few stoutish spines. Dorsal and anal fins each

with two very strong spines ; a short ventral spine. One species, in

rivers of the Pacific slope. (Named for the Columbia River, itself for John
Kendricks's ship, the Columbia ; the name derived from that of Cristi-

foro Colon, who came to America just four hundred years before this fish

was discovered.)

1116. COLUMBIA TRANSMONTANA, Eigenmann A Eigenmann.

Head 3 to 34 ; depth 34 to 4 ; eye 3£, equal to snout. D. II, 9 ; A. II,

6; scales 7 to 9-44 to 46-7. Body comparatively deep, the dorsal profile

more arched than the ventral, making an angle at origin of dorsal ; sides

compressed, the tail most so. Head short and chubby. First dorsal

spine as long as pupil ; second half length of head, recurved, very deeply

grooved behind ; anal spines lower than dorsal spines, the second longest;

ventrals reaching past vent: nape scaled. Seniitranslucent smutty

green; sides with three rows of oblong blackish spots, the middle and

* Head larger, 3% in length, exclusive of caudal ; dorsal higher, the longest ray 4'-'.. in length:

anal higher, longest ray 6 in length; pectoral equals height <>t' dorsal; ventral 5 :i

4 in length,

reaching vent, which is nearer snont than margin of caudal fin. Kansas. (Gill.)
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upper most distinct ; back with a series of similar spots, one conspicuous

at beginning and another at end of first dorsal; dorsal mottled ; caudal
barred ; head smutty ; a blue-black spot on middle of opercle ; a narrow,
silvery lateral band

;
young translucent, with dark spots. Length 3 to 4

inches. Sandy or weedy lagoons along the Columbia Kiver, locally abun-

dant at the mouth of theUmatilla and Wallula rivers; our specimens taken
by Thoburn and Rutter in the Wallula at Walla Walla, (tranmitotitanua,

beyond the mountains.)

Columbia transmontana, Eigenmann & Eigenmann, Science, Oct. 21, 1892, 233, mouth of Uma-
tilla River, Oregon; (Coll. Eigenmann); Gilbert & Evermann, Investigations in the

Columbia River Basin, 51, 1894.

Suborder XENARCHI.

We place in a distinct suborder, next to the Salmopercce, the singular

little family of the Pirate Perches, which finds its natural position between
the Percopsidw and the Percoid forms. Structure of mouth and skeleton

so far as known essentially that of the Percoid fishes. Dorsal fin single,

with few small spines ; ventrals thoracic, with a small spine, and more
than five soft rays. Air duct not examined, probably obsolete, the air

bladder large and adherent. Intestinal canal ending at the throat in the

adult, the vent variously posterior in the young. Vertebne 29. One
family among existing forms. Several fossil genera. (JSrismatopterus,

Amphiplaga, etc.) seem to stand between Aphredoderus and Elassoma,

which seem to be near relatives on the one hand, as Perco2)sis is on the

other. (fti-'Of, strange ; ap^of, anus.)

Family CV. APHREDODERIDiE.

(The Pirate Perches.)

Body oblong, elevated at the base of the dorsal, compressed behind, the

head thick and depressed, the profile concave. Caudal peduncle thick.

Mouth moderate, somewhat oblique, the lower jaw projecting ; maxillary

reaching to anterior border of the eye. Teeth in villiform bands on jaws,

vomer, palatines, and pterygoids. Premaxillariesnot protractile : mamil-

laries small, without evident supplemental bone. Preopercle and pre-

orbital with their free edges sharply serrate; opercle with a spine. Bones
of skull somewhat cavernous. Sides of the head scaly. Lower pharyn-

geals narrow, separate, with villiform teeth. (Jill membranes slightly

joined to the isthmus anteriorly. Gill rakers tubercle-like, dentate.

Psendobranohiffi obsolete. Gills 4, a small wlit behind the fourth-

Branohiostegals 6. Scales moderate, strongly otenoid, adherent. Lateral

line imperfect or wanting. Vent always anterior, its position varying
with age, 4 from just behind the ventral fins in the young, to belovi the pre-

opercle in the adult. Dorsal I'm single, median, high, with 1 > 1 1 1
'.'< <>r 1

i
i in- -menhir i,i, t wm in«t ootloed by Prof. Stephen a i

F. N. A. 51
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spines, which are rapidly graduated, the first being very short. Anal

small, with two slender spines
;
ventral fins thoracic, with a very short

spine, the number of soft rays usually 7 ; caudal fin rounded behind.

Air bladder simple, large, adherent to the walls of the abdomen. Verte-

bras 14 -f- 15. Pyloric cceca about 12. A single genus, with probably but

one species, confined to the United States. Its relations are most close to

Columbia and Percopsis among living fishes, but it differs strikingly from

these in the loss of the archaic characters of the adipose fin and the

abdominal ventrals. The position of the vent is not seen in any closely

related group, but reappears in the Amblyopsidw, likewise an ancient type

without close relationships among living fishes. (Aphredoderidw, Gunther,

Cat., I, 271, 1859.)

351. APHREDODERUS, Le Sueur.

(Pirate Perches.)

Aphredoderus, Le Sueur, in Cuvier& Valenciennes, Hist. Nat. Poiss., ix, 445, 1833, (gibbosns= sa?j-

anus).

Sternotremia, Nelson, Bull. Ills. Lab. Nat. Hist., i, 39, 1876, (isolepis).

Aslernotremia (Nelson) Jordan, Bull. U. S. Nat. Mus. , x, 52, 1877, (isolepis; Sternotremia being

regarded as anatomically incorrect).

Characters of the genus included above. (u(poo*og, excrement; d&pq, the

throat, from the position of the vent; hence more correctly Aphododerus.)

m

1147. APHREDODERUS SAYANUS (Gilliams).

(Pirate Perch.)

Head 3 ; depth 3. D. Ill, 11 to IV, 10 ; A. II, 6; V. 7; B. 6; scales 45

to 60. Color dark olive, profusely speckled with dark points, which often

make blackish streaks along rows of scales; 2 blackish bars at base of

caudal, between which is a light bar. Length 5 inches. Sluggish streams

and bayous from New York coastwise to Texas, and throughout the Mis-

sissippi basin in lowlands and streams with alluvial bottoms ; locally

abundant, variable. The singular variations in the position of the vent

have given rise to two nominal species and a nominal genus.* North-

western specimens, Ohio to Arkansas (var. isolepis) have usually

smaller scales than the true sayanus. Sayanus has 45 to 55 ; isolepis usually

55 to 60 ; both forms are extremely variable and probably no constant dif-

ferences exist. (Named for Thomas Say, the distinguished entomologist.)

* "A study of the position of the vent in Aphododerus sayanus has developed some singular thing6.

It becomes evident from the examination of a large series that the position of the vent is not a
character of generic importance, as was supposed when the genus Sternotremia was proposed, nor
is it apparently an individual or a sexual character as has been since suggested. The observa-

tions of Professor Forbes, verified by myself, appear to show that the position of the vent is

dependent on the age of the fish. In the adult the vent is jugular, close behind the little pro-

jecting knob at the throat. In the youngest specimens examined, it is more or less behind the

ventral fins. In specimens intermediate in size, its position is intermediate, the degree of

advancement bein^ proportionate to the size of the fish.

"Occasional irregularities occur, but the above rule holds 60 generally tjiat it can not be merely
accidental. From it I infer that in the very young the position of the vent will be found to bo
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Scolopsi? sat/aims, Gilliams, Jonrn. Ac. Nat. Sci. Pliila., iv. 1824, 81, near Philadelphia.

Aphredoderus gibbosns, Le Sleur, in Cuvier and A'alenciennes, Hist. Nat. Poiss., ix, 448, 1833,

Lake Pontchartrain.

Sternolreniia isolepis, Nelson, Bull. 111. Lab. Nat. Hist., i, 39, 1876, Calumet River, Illinois.

Aphododerus coolianus, Jordan, Proc. Ac. Nat. Sci. Phila., 1877, 60, Sawyer's Creek, Ken-
dallville, Indiana. (Coll. Dr. G. M. Levette.)

Aatermotremia mesotrema, Jordan, Bull. U. S. Nat. Mas., x, 52, 1877, Flint River, Georgia.

(Type, No. 9296. Coll. Hugh M. Neisler.)

Aphredoderus sayanus, Jordan & Gilbert, Synopsis, 460, 1883; Blatchley, Proc. Ac. Nat. Sci.

Phila., 1885, 136.

In a natural system, the Percopsidce should apparently be followed by
the Aphredoderidce, Elassomidce, and Percidce, the great modern group of

spiny-rayed fishes having doubtless originated from some such stock as

that of which the Percopsidce form a remnant. The exigencies of a linear

arrangement require us to interrupt the series to find place for the groups

Percesoces, Bliegnopteri, and Berycoidci, probably archaic, transitional or

degenerate types, of diverse relations, but all of them branching off from
the physoclystous stock before the character of the spinous fins had
reached its full development.

Suborder PERCESOCES.

Ventral fins abdominal. I, 5: branchial arches well developed, the

bones all present except the fourth superior branrhihyal. Third superior

pharyngeal much enlarged; lower pharyngeals distinct. Scales cycloid.

Pectorals elevated, about on a level with the upper posterior angle of

operculum ; spinous dorsal usually present.

as usual in Percoid fishes; as in the young flounder the eyes are symmetrical, but as the fish

ve older, its aberrant characters become developed.
" The following table shows the position of the vent in 26 specimens:

Length
offish.

Position of vent.
Length
of fish.

Position of vent.

Indu >.

1

1

1

1

1%
lH
>'.

i'i
|'

(

>'.

i

1

.

''.

''.

w
i

Opposite middle of vontrals.
Opposite middle pf ventrals.
Opposite middle of ventrals.
opposite middle of ventrals.

Opposite anterior 1 of ventral-.
i Ipposite anterior *4 of ventrals.
Opposite a n ten' or ' 2 of ventrals.

Opposite anterior }« of ventrals.

< Opposite anterior '
... of \ sntrals.

Opposite anterior ' & of ventrals.
i Ipposite ant rior '

, Of ventrals.

Opposite anterior ' , of vent rata.

< opposite middle of \ entrals.

Jusl behind base of ventrals.
Beta een bases of \ entra li at In

tyjx >lejti$").

Inches.

3

3

:'•',

;

1',

Between bases of ventrals.

Beta een bases of ventrals.

In front of ventrals, g of the dis-

tance from base ot ventrals to

the throat " knob."
| distance to " knob" (abont as in

t\ pes of ""
.1. in- iotrema").

| distance from ventral.- to "knob."
nice to the " knob."

' nice to the "Knob."
Halfway from ventrals to " knob.' 1

, distance to " knob " fas in ".1.

cooJUomu," and in A. rayamu).
1 distance to " knob."
1 distance to "knob."

•• No other conclnsioti seems possible from the above exi i pi thai the venl moves forward as the
Ider, bv the lengthening of thehorisontal part of the intestine or " rectum " of the

Bsh. Bternotremia isolepia ia the youug, Sternptremia mesotrema the half grown, and Aphododerm
mm the adult of one and the same Bsh." (Jordan, 1877.)
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This group comprises dcanthoptcri, with the ventral fins abdominal,

each of l spine and 5 rays, and the pelvic bones not attached to the

shoulder girdle; the spinous armature of the fins is less developed,

the scales are cycloid, and the opercles unarmed. The suborder marks a

transition from soft-rayed to spiny-rayed fishes, its nearest associates

among the latter being, perhaps, the Scombroid forms. The families here

defined are closely related, but whether other families, as Ophiocephalidce,

Ammodytidw, etc., should be included, is not certain. From fishes of the

general character of Percesoces, the Hemibrancliii and Lophobranchii seem
to be descended, and the Synentoynathi are closely allied. The group is

composed chiefly of shore fishes and fresh-water fishes, mostly of small

size but some of them large and voracious. (Perca, Perch; Esox, Pike.)

a. Lateral line wanting; teeth small or wanting; gill rakers long and slender.

b. Species carnivorous, the body and head elongate; vertebrae more than 35; dorsal spines

slender, flexible, 3 to 8 in number; stomach not gizzard like. Atherinid^e, cvi.

bb. Species feeding on mud and vegetation; the head short and broad; vertebrae about 24;

stomach gizzard-like, with long intestines. Muuilidje, ovii.

aa. Lateral line present; teeth very strong, unequal; gill rakers obsolete; head long and

pointed; vertebrae about 24. Sphyb.enid2e, cviii.

Family CVI. ATHERINID^E.

(The Silversides.)

Body rather elongate, somewhat compressed, covered with scales of

moderate or small size, which are usually, but not always, cycloid. No
lateral line ; some scales often with rudimentary mucous tubes. Cleft

of the mouth moderate. Teeth small, on jaws and sometimes on vomer
and palatines, rarely wanting. Premaxillaries protractile or not. Oper-

cular bones without spines or serrature. Gill openings wide, the gill

membranes not connected, free from the isthmus
;
gills 4, a slit behind

the fourth. PseudobranchisB present
;
gill rakers usually long and slen-

der. Branchiostegals 5 or 6. Dorsal fins 2, well separated, the first of 3

to 8 slender flexible spines, the second of soft rays ; anal Avith a weak
spine, similar to the soft dorsal, but usually larger ; ventral fins small,

abdominal, not far back, of 1 small spine and 5 soft rays; pectorals

moderate, inserted high. Air bladder present. No pyloric cceca. Verte-

brae numerous, usually about 23+ 23= 46; third and fourth superior

pharyngeals coossified, with teeth. Carnivorous fishes, mostly of small

size, living in great schools near the shore in temperate and tropical

seas ; a few species in fresh water ; all the species have a silvery band
along the side ; this is sometimes underlaid by black pigment. Genera

about 15 ; species 60. All of them which are large enough are highly

valued as food, hence the common name of "fishes of the king," Pesca-

dos del Rey, or Pesce Re, or Peixe Rey. (Atherinidce, Gunther, Cat., hi,

391-409, 1861.)

a Premaxillaries freely protractile, the skin not continuous with that of the forehead.

b. Premaxillary narrow posteriorly, its edge nearly straigbt. Body little compressed, the

belly rounded; pectorals short; scales cycloid; vomer with teeth; first dorsal with

5 to 9 spines, inserted in front of the rather short anal; mouth short.

Atherina, 352.
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hb. Premaxillary broad posteriorly, its edge strongly curved.

c. Lower jaw strong, projecting beyond the upper.

fl. Scales small, rough, in 70 series; teeth well developed; vomer usually with a

few teeth; jaws long. Lethostole, 353.

<bl. Scales large, smooth, in 38 to 50 series. Chirostoma, 354.

cc. Lower jaw moderate, its tip included; vomer without teeth.

e. Jaws not produced into a beak.

/. Belly not compressed; pectoral short.

g. Anal moderate, of 15 to 24 rays; first dorsal of about 5 spines, inserted

before anal.

h. Teeth evident, in narrow bands; scales moderate or large, 36 to 56.

i. Scales laciniate; dorsal and anal scaly. Kirtlandia, 355.

ii. Scales cycloid; soft dorsal and anal mostly without scales.

Menima, 35S.

hh. Teeth none, or minute and caducous; scales very small, crenate,

about 75. Leuresthes, 357.

gg. Anal very long, of 27 rays; the very small first dorsal of 3 spines,

inserted over its front; opercle short. Evrystole, 358.

ff. Belly strongly compressed, its edge forming a more or less distinct keel

before ventrals; pectorals very long; first dorsal small, inserted behind

front of the long anal.

j. Scales perfectly smooth. Thyrina, 359.

jj. Scales rough-ctenoid. Atherixella, 360.

ee. Jaws produced in a short curved beak; teeth moderate; scales small.

Labipesthes, 36L

aa. Premaxillaries not freely protractile, the skin of upper jaw mesially continuous with

that of the forehead.

k. Teeth simple, pointed, arranged in villiform bands. Atherinopsis, 302.

klc. Teeth each bicuspid or with a lateral branch, arranged in one series. Atherinops, 363.

352. ATHERINA (Artedi) Linnaeus.

(Friars.)

Athetina (Artedi) Linnjeus, Syst. Nat., Ed. x, 1758, 315, (hepsetm).

Membra*, Bonaparte, Fauna Italica, 1836, (no type indicated).

Body oblong, compressed. Mouth large, terminal, oblique
;
jaws

about equal, their edges nearly straight; maxillary extending to the

front of eye. Premaxillaries narrow posteriorly, strongly protractile.

Villiform teeth in bands on jaws, vomer, and palatines. Species numer-
ous, mostly European, (adepivr/, the ancient name, from aOr/p, a spike or

arrow.)

a. Anal fin rather short, of 10 to 16 rays.

b. Scales large, 36 to 40 ; first dorsal with 6 or 6 spines.

c. Head very broad, Che interorbital width about e<pml to the large eye, which is

about 2% in head. Scales M to 38.

d. Anal rays I, 12, or I, 13 ; head about 4 in length. stum >, III s

(hi. Anal rays I, 10 or 11 ; head 3% to 3% in length. i.ati< EM, 1 1 18.

ee. Head narrow and pointed, the large eye much greater than interorhital width

;

body hIiiuIit and weak, iopth 8 in length ;
anal 1, 12; neJee40< ak i:\, 1150.

'>>>. Scales small, 45 t < » .

r
>2; body M-ry slender; fu>t dorsal long, with 7 or 8 spince.

$, Anal rays I, 11; cv<- 3 in head; scab* !.">. 11 \ iskini.tonensis, 1151

m, Anal myi 1, 16; eyi .''
. In head; scales 52. uva, IMS.

aa. Anal I'm of ahout JO rays; doisal rays V-I, 15. moRors, 1163.
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1148. ATHERINA STIPES, Mailer & Troschel.

Head about 4i; depth about 5. Dorsal V-I, 9 to 11; anal I, 12 or 13;

scales 37 to 39-6 : eve nearly equal to width of interorbital space, and
twice or more times length of snout ; maxillary extending beyond the

vertical from the anterior margin of the orbit. Distance of end of snout

from root of ventral is \ that from the dorsal. A sharp undulated edge

forming the upper margin of the orbit. Teeth numerous and distinct in

both jaws and on the palate. Two series of small black dots along the

side of the tail. (Gunther.) Barbadoes. {stipes, a log or other stupid

object.)

Atherina stipes, Muller & Tkoschel, in Schomburgk, Hist. Barbadoes, 671, 1848, Barbadoes
;

GtNTHER, Cat., in, 400, 1861.

1149. ATHERINA LATICEPS, Poey.

(Cabezote.)

Head 3| to 3|; depth 4| to 4f; eye 2£; snout 4; interorbital space 2£.

Dorsal V-I. 9 : anal I, 10 or 11 ; scales 36-6. Body thick, head very broad,

eye large; snout obtuse; top of head broad and flat ; cleft of mouth
oblique, jaws subequal. maxillary extending beyond front of orbit.

Teeth on jaws and vomer, very small. Insertion of spinous dorsal nearer

anal than ventral fins. Upper edge of orbit sharp, nearly smooth.

Color in life translucent green; silvery below, with a well-defined silvery

lateral band, below which a series of dots along the side; back with

dark dots forming streaks along the rows of scales; snout above with

black dots ; fins pale, nearly plain : a dusky shade at base of caudal.

Caribbean Sea, north to western Florida, abundant at Key West, Havana,
and Cozumel

;
probably not distinct from Atherina stipes, stipes being the

older name, (latus. broad ; ceps, head.)

Atherina laliceps, Poey, Memories, n, 265, 1861, Havana.
Atherina veliana* Goode & Bean, Proc. U. S. Nat. Mufl., 1879, 342, Clear Water Harbor,

Florida. (Type, No. 23629. Coll. Dr. Velie.) Jordan \- Gilbert, Synopsis, 405, 1883.

Atherina stipes, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1884, 116.

1150. ATHERINA AREA, Jordan & Gilbert.

Head 4*; depth 6. D. VI-I, 9; A. I, 12. Scales 38 to 42. Body
very slender, compressed, the head slender and narrow, with sharply

pointed snout ; mouth oblique, narrow maxillary barely reaching vertical

from front of orbit, 2f in head : eye large, equaling interorbital width,

2j in head; scales moderate, entire. Origin of spinous dorsal midway
between tip of snout and base of caudal, much behind end of pectorals,

about opposite tip of ventrals ; length of pectorals equaling depth of

* Atherina veliana, Goode & Bean :

Head 3% ; depth 4%. D. V-I, 9 ; A. I, 10 ; scales 36-6%. Snout obtuse : top of head broad
and very flat; cleft of mouth somewhat oblique

;
jaws equal anteriorly; maxillary extending

beyond front of orbit. Teeth very small in the jaws and on the vomer. The silvery band
occupies the third row of scales, its width less than half the diameter of the eye. Diameter of
orbit contained twice in length of head, greater than interorbital width and more than twice
the length of the snout. Spiuous dorsal beginning behind the vertical from the tips of the
ventral fins. (Goode &, Bean.) Clear Water Harbor, Florida.
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body
; ventrals half length of head ; bases of vertical fins concealed in a

sheath of scales. Color, translucent olive green, the snout and mandible
dusky

; back with a median series of black specks, one on each scale ; a
similar series on each side the median row ; no dark specks on sides

;

lateral silvery band broad, occupying the greater part of the third row
of scales, its width half diameter of orbit ; a dusky area behind vent

;

a series of black specks along base of anal, and thence along caudal
peduncle to tail. Gulf of Mexico, at Key West and Cozumel, with
Jenkinsia stolifera; not rare, but less abundant than Atherina laticeps.

(apaibg, slender.)

Atherina arsea, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1884, 27, Key West. (Type, No.

34,967. Coll. Jordan.)

1151. ATHERINA HARRINGTONENSIS, Goode.

Head 5f ; depth 8£; eye 3. D. VII-I, 10; A. I, 11; scales 45-6; snout

somewhat less than postorbital portion of head, about equal to maxillary,

slightly greater than interorbital width, or 2 in greatest width of head
;

mandible about equal to postorbital portion of head ; cleft of mouth
oblique, maxillary extending to orbit ; lower jaw slightly the longer

;

mouth very portractile ; teeth small, inconspicuous. Spinous dorsal

inserted behind extremity of ventrals, at a distance from the snout

greater than half length of body ; anal directly beneath dorsal, their

lengths of base being equal ; anal higher than dorsal ; length of ventral

£ that of pectoral, which is more than f that of head. Greenish white,

a narrow silvery band extending from gill opening to tail, covering the

third row (from above) of scales and the edges of the contiguous rows
above and below. (Goode.) Bermudas. (Named for Harrington Sound
in the Bermudas.)

Atherina harringtonemis, Goode, Am. Journ. Sci. & Arts, 3d series, xiv, No. 82, 1877, 297,

Bermuda Islands.

1152. ATHERINA CAROLINA, Cuvier and Valenciennes.

Head 4| in total length with caudal ; depth 6f ; eye large, 2\ in head.

D. VIII-I, 12 ; A. I, 15 ; scales 52, nearly or quite entire. Spinous dorsal

wholly in advance of vent ; ventral fins reaching past front of vent, and
dorsal nearly to it. Very similar to A. hepsetus, but with the head

smaller and the body slenderer. Length 4 inches. Coast of South Caro-

lina; known only from the original type, from which the above descrip-

tion is taken; possibly a specimen of the European species Atherina

boyeri, wrongly attributed to the coast of South Carolina. It is a true

Atherina.

Ailn ) inn Carolina, Cuvier & Valenciennes, Hist . Nat. Pota., x, 4 l
r
>, 1886, South Carolina.

1153. ATHERINA UCBOPS, Poey.

lb-ad 5 with caudal; eye 1 ID head. Dorsal V-I, 15; anal I. 1!'. Month

small and very protractile. First dorsal a little in front of middle of

body; the second as well as the anal is a third louger than in laiioepi.
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Head narrow ; eye small. Silvery white ; back greenish, with the scales

partly spotted with brown. Known only from a drawing made by Poey
at Havana. (Poey.) (/unpoc, small ; hip, eye.)

Atkerina microps, Poey, Memorias, n, 266, 1861, Havana.

353. LETHOSTOLE, Jordan & Evermann.

Lethostole, Jordan & Evermann, new genus, (estor).

This genus is allied to Chirostoma, with which it agrees in the project-

ing lower jaw. The jaws are, however, longer than in Chirostoma, the

scales much smaller and crenate. Fresh waters of Mexico. (XWofiai, to

forget; otoAtj, stole.)

1154. LETHOSTOLE ESTOR (Jordan).

(Pescado Blanco de Chapala.)

Head 3£ ; depth 6; eye 5. D. V-I, 12; A. I, 18; scales 72-18. Body
rather robust. Head very large, pike-like. Mouth very large, the maxil-

lary reaching to past the front of the eye. Intermaxillaries forming the

edge of the jaw strongly curved, their posterior portions broadly dilated.

Teeth strong, in several series in each jaw. Two small fang-like teeth

on the front of the vomer. Lower jaw considerably projecting beyond

the upper. Eye large, anterior, shorter than snout, and a little narrower

than the interorbital space, which is nearly fiat. Head covered with

scales, which are smallest on the occipital region, and largest on the

lower part of the cheeks ; smaller scales on the iuteropercle. Sides of

head vertical, a conspicuous ridge along the edge of the top of the head

above and behind the eye. Scales small, anteriorly crowded
;
posterior

margin of scales strongly crenate, so that the fish feels rough to the

touch
;
pectorals moderate, nearly half as long as head, reaching slightly

past the base of the ventrals ; ventrals rather short, reaching nearly f

the distance to the base of the anal ; anal moderate, beginning consider-

ably in front of the dorsal and ending a little behind it ; spinous dorsal

beginning nearly midway between insertion of ventrals and anal, separ-

ated from the soft dorsal by a distance equal to about f- the length of the

base of that fin. Caudal somewhat forked. Coloration uniform in spirits,

the silvery lateral band but faintly indicated. Length 10£ inches. Lake

Chapala, Guanajuato. One of the largest of the Atherinidce, resembling a

pike in its form, and in the large head and mouth, {estor, eater, a name

applied by Le Sueur to the pike.)

Chirostoma estor, Jordan, Proc. U. S. Nat. Mus., 1879, 298, Lake Chapala, Mexico. (Type,

No. 23124. Coll. Professor Duges.)

354. CHIROSTOMA, Swainson.

(Pescados Blancos.)

Chirostoma, Swainson, Class'n Fishes, etc., 243, 1839, {humboldtianum).

Atherinoides, Bleeker, Verhand. Batav. Genootsch., Japan, xxv, 40, 1853, (vomerina).

Alherinichthys, Bleeker, I. c, 40, (humboldtianum).

llrtn-ognathus, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 198, (humboldliana).
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This genus is distinguished from Basilichthys and Menidia by the very

long and strong mandible, which protrudes beyond the upper jaw. The
scales are small, the teeth well developed, there are usually a few vomerine

teeth, and the premaxillary is extremely protractile. The known species

inhabit Mexico and Brazil, (x^p, hand ; crbfia, mouth, from the protrac-

tile mouth.)

a. Scales 42 to 50 in longitudinal series; a patch of teeth on vomer.

b. Anal rays 1, 19 or 20; head more than % length. HUMBOLDTiANrM, 1155.

bb. Anal rays I, 15 or 16; head less than^ length. isartoni, 1156.

aa. Scales larger, 35 to 37; teeth very weak, none on vomer. jordani, 1157.

1155. CHIROSTOMA HUMBOLDTIANUM (Cuvier & Valenciennes).

Head 4 in total length : body slender, 5 in total length ; eye 6 in head, 2

in snout, D. V-I, 10 or 11 ; A. I, 19 or 20 ; scales 50, their edges entire.

Pectoral short, broad, pointed, 7 in total length. First dorsal over tip

of ventral, which is £ length of pectoral ; second .dorsal over middle of

anal. (Cuvier & Valenciennes.) Two specimens from a lake near the

city of Mexico, respectively 11 and 8 inches in length, the types of hum-

boldtianum and vomerinum. The type of vomerhuun is said to have slight

tooth-like asperities on the vomer. Not seen by us. (Named for Alexan-

der von Humboldt, 1769-1859, the famous author of " Cosmos," who col-

lected fishes in South America and Mexico.)

Atherina humbotdtiana, Cuvier & Valenciennes, Hist. Nat. Poiss., x, 479, 1835, lake near

City of Mexico.

Atherina vomerina, Cuvier k Valenciennes, I. c, 481, lake near City of Mexico.

AtherinichOujs humboldti, Gunthkr, Cat., in, 404, 1861; after Cuvier & Valenciennes.

1156. CHIROSTOMA BARTOXI, Jordan & Evermann, new specie*.

Head 4 ; depth 6 ; eye 4 ; snout 3£. D. IV-I, 10 ; A. 1, 15 ; scales 42-10,

large and loose, and with entire edges ; about 24 scales before the dorsal.

Origin of spinous dorsal midway between insertion of ventrals and

origin of anal, midway between tip of snout and base of caudal fin.

Mouth large, the mandible If times the large eye, the premaxillaries very

protractile. Teeth well developed on jaws and vomer. Color silvery or

straw color ; a narrow plumbeous lateral band, edged above with black,

along middle of side, indistinct anteriorly but well marked in posterior

f of its course; rest of body with scattered brownish punctulations.

Length 3£ inches. Only one specimen known (Type, No. 23136), from a

tributary of the Rio Lerma, near Guanajuato. Mexico, where it was
olitained by Prof. Alfredo Dnges. (Named for Mr. Barton A. Bean, Assis-

tant Curator of Fishes in the United States National Museum.)

ottoma humboldtianum, JoRSAX, l'r«»c. U.S. Nat. Mus., 1879, 299; not of Cuvikr I 7aw«
CIENNE6.

1157. ClllltosTOMA JOBDAfll, Woolman.

Bead i

!

: depth i,. D. IV-I, 8 or «»: a. 1, 8; nnlu K to 87. Bodj

elongate, ilender, ooapreated; belly not eoeapceeeed; bead BMdioia,
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conical: mouth very oblique: mandible deep and short, projecting; pre-

maxillary protractile but not produced ; maxillary not reaching eye

;

teeth very minute or almost obsolete, somewhat movable ; eye 4 in head

:

first rays of anterior dorsal over posterior end of ventrals and slightly in

advance of the insertion of the anal ; first rays of second dorsal over

middle of anal, the rays "when depressed reaching as far toward caudal

as the rays of anal ; length of base of second dorsal about half that of

base of anal or equaling distance from snout to posterior edge of orbit

:

longest rays of second dorsal slightly exceed in length longest rays of anal

or about equal the greatest depth, and about \ greater than the length

of the base. Pectoral fins large, not falcate, 1£ in head, inserted above

axis of body and reaching to middle of the ventrals, or about equal length

of longest dorsal rays ; origin of ventrals midway between snout and

last rays of anal, extending beyond vent almost to anal; length equal

distance from snout to posterior edge of orbit. Eye large and full, longer

than snout, about 3 in head ; cheeks and opercles scaled, the former with

3 rows of scales ; scales all entire, rather firm. Color light olive-green,

with narrow but distinct and complete lateral stripe ; the 3 rows of scales

on back thickly sprinkled with minute dark-brown dots which extend

from the snout to the caudal fin. Length 2\ inches. Canals in the

City of Mexico and other tributaries of Rio de Lerma. In the City of

Mexico this species, together with Girardinichthys, is sold in the market,

embedded in meal and baked in corn husks. (Woolman.) (Named for

David Starr Jordan.)

Chirostoma brasiliensis, Jordan, Proc. U. S. Nat. Mus., 1879, 299; not of Cuvier & Valenciennes.

Chirostoma jordcuii, Woolman, Bull. U.S. Fish Coram., xiv, 1894, 62, pi. 2, canals at Sala-

manca and in City of Mexico. The specimens of "Atherinichthys brasiliensis " mentioned

by Giinther as having been collected by Salle in Mexico probably belong to this species.

The types of Cliirostoma brasiliense (Quoy and Gaimard) came from Rio Janeiro, and this

species is certainly distinct from it.

355. KIRTLANDIA, Jordan & Evermann.

Kirtlandia, Jordan & Evermann, new genus, (vagratis).

This genus is close to Menidia, but differs from it in having the scales

laciniate and the dorsal and anal fins scaly. Three species known.
(Named for Dr. Jared Potter Kirtland, one of the first to study the fishes

of Lake Erie and the Ohio Basin.)

a. Anal rays I, 14 to 18; scales 43 (to 48?). vagrans, 1158.

aa. Anal rays I, 19 to 21.

b. Scales 43. martinica, 1159.

bb. Scales 48 to 50. laciniata, 1160.

1158. KIRTLANDIA YAGRANS (Goode & Bean).

Head 4| ; depth 5£. D. V-I, 7 ; A. I, 14 to I, 17 ; scales 43-6 to 48-7.

First dorsal very small, its insertion over front of anal; midway between

base of caudal and posterior angle of opercle ; distance from its front to

front of second dorsal f head. Pectorals slightly shorter than head.

Vertical fins with large scales. Scales firm, adherent, then edges crenate
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or laciniate, feeling very rough to the touch. Scales of head large.

Color in life, light greenish above, the lateral band broad, covering 2

half rows of scales, becoming narrow posteriorly ; sides and belly silvery;

tip of snout and of lower jaw yellow, soiled with blackish ; each scale

of back with 1 to 3 dark points, these forming about 5 conspicuous

streaks as seen from above ; caudal yellow, with dark punctulations, its

margin dusky; dorsal and pectorals somewhat dusky, lower fins white;

the anal with dark points at base. Length 4 inches. Coast of Gulf of

Mexico, Florida to Texas; very abundant in schools aloDg the sandy

beaches, (vagrans, wandering.)

Chirostoma vagrans, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 148, Pensacola, Florida.

(Type, No. 22848. Coll. Stearns.)

Menidia vagrans, Jobdan & Gilbert, Proc. U. S. Nat. Mus., 1882, 267; Jordan & Gilbert,

Synopsis, 407, 1883.

1159. KIRTLANDIA MARTIXICA (Cuvier & Valenciennes).

Head 44 ; depth 5£; dorsal V-I, 7; anal I, 21; scales 43. Eye large, as

long as snout, 3j in head. Teeth rather strong. Scales strongly lacin-

iate. Spinous dorsal opposite front of the anal. Soft dorsal and anal

naked (possibly scaly in life?). Pectorals long, extending past base of

ventrals. This species is very close to Kirtlandia laciniata (Swain) and
may prove to be the same. Martinique. Known only from the original

types.

Atherina martiniea, Cuvier & Valenciennes, Hist. Nat. Poiss., x, 459, 1835, Martinique. (Coll.

Plee.)

Menidia martiniea, Jordan, Proc. U. S. Nat. Mus., 1886, 530; redescription of type.

1160. KIRTLANDIA LACINIATA (Swain).

(SlLVERFISH.)

Head 4£; depth 5Jj eye large, 3£-, a little longer than snout; dorsal

IV-I, 7 or 8; anal I, 19 to 21; scales 50-7, firm, their edges strongly cre-

nate, those on the back laciniate. Upper jaw the longer. Teeth short,

even, forming a narrow villiform band. First dorsal very feeble, over

the beginning of the anal, rather nearer tip of caudal than snout; dis-

tance from first to second dorsal f length of head; pectorals reaching

ventrals, nearly as long as head ; ventrals falling far short of the base of

the first dorsal; second dorsal very short. Soft dorsal and anal scaly.

Clear translucent greenish above; back with two or more rather irregu-

lar series of minute black dots, usually not more than one on each scale;

snout and lower jaw dusky; sides with a well-defined silvery band, &

diameter of eye, covering third row of scales, not bounded above by a

dink line, but the entire band dusted with dark points: a t'rw minute
dots on base of anal ; caudal dusky. Virginia to South Carolina; rat her

common, replacing northward the closely allied payrowt, with which it

may he found to intcrgrade. (laoiniatue, gashed.)

Mimfefta vagrant laciniata^ Bwaix Ms. In Jordan a Qilbxkt, Bynopiii, 908, 1883, Beaufort,

North Carolina; (Coll. Jordan & Gilbert); JoBDA* ft Gimr.RT, Proc I . B. Nat. Hut., 1882,

689, (April 25, 1883).
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356. MENIDIA (Bonaparte) Jordan & Gilbert.

(SlLVERSIDES.)

Menidia, Bonaparte, Fauna Italica, about 1S36, (no type indicated, menidia doubtless intended).

Ariji/rea, De Kay, Xew York Fauna: Fisbes, 141, 1842, (notata; name preoccupied).

Metlidia, Jordan & Gilbert, Synopsis Fisb. N. A., 407, 1883, (menidia).

Body elongate, more or less compressed. Head oblong, compressed ; belly

before ventrals more or less rounded in section, not compressed to an edge.

Mouth small, the gape curved, very oblique, usually not reaching the

eye ; lower jaw short and weak : maxillary slipping entirely under pre-

orbital
;
jaws each with a band of simple, usually villiform teeth. Pre-

maxillaries very freely protractile, their spines comparatively long, nearly

equal to the eye, extending backward beneath a fold of skin which con-

nects the bases of the maxillaries
;

posterior part of premaxillaries

broad. No teeth on vomer or palatines. Both dorsals short, the usual

radial formula being D. V-I, 8; first dorsal usually bnt not always in

front of anal ; soft dorsal and anal scaleless. Scales rather large, entire.

Species numerous, probably all American, all of moderate or small size,

some of them entering or inhabiting fresh waters. (Hrnidia, an old name
of some small silvery fish, from fj.t]vr), the moon.)

a. Scales moderate or large, 36 to 50, those of back entire or slightly crenate; soft dorsal and

anal mostly scaleless; teeth moderate.

b. Anal rays I, 15 to 18, rarely I, 19; belly very broad, not at all compressed.

c. Scales 38 or 39. Origin of spinous dorsal just before vent and midway between tip

of snout and base of caudal.

d. Snout longer than eye, about 2% in head; body deep, the depth 5 in length;

soft dorsal I, 8 or 9. peninsiL-E, 1161.

dd. Snout shorter than eye, about 3}£ in head; body slender, the depth 5% to 7

iu length; soft dorsal usually I, 10. gracilis, 1162.

cc. Scales 47. Origin of spinous dorsal nearer base of caudal than tip of snout.

audens, 1103.

hh. Anal rays I, 28 to 24.

e. Scales 45 to 48. Body slender, depth 5% to 6 in length.

/. Dorsal spines 6; scales 48; head 4%. gilberti, 1164.

ff. Dorsal spines 4; scales 45 or 46.

g. Head 4% in length; dorsal inserted nearer tip of caudal than end of snout.

sardina, 1165.

gg. Head 5 in length; dorsal midway between tip of snout and base of caudal.

NOTata, 1166.

ee. Scales 36 to 40; spinous dorsal inserted over front of anal; pectorals rather long.

//. Body rather stout, teeth stronger than usual. Front of dorsal nearer base- of

caudal than tip of snout; belly slightly compressed. menidia, 1167.

hh. Spinous dorsal inserted behind front of anal.

i. Scales 36. Depth 5 in length; bead 4 1
4 . gttatemalensis,* 1168.

it. Scales 41. Pectoral much longer than head; snout short.

PACHYLEPIS,* 1169.

aa. Scales small, entire, about 56 in longitudinal series; dorsal rays V-I, 9; anal I, 24; body

slender, its depth 6%; teeth very weak. clara, 1170.

* The character of the scales has not been verified in paehylepis and guatemalensis. Both 6pecies

doubtless belong to Thyrina.
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1161. MENIDIA PENINSULA (Goode & Bean).

Head 4 ; depth 5 ; eye 3 to 3|, about equal to snout or interorbital

width. D. IV or V-I, 8 or 9; A. I, 15 to 18; scales 38 to 40-9.

Mouth very protractile ; lower jaw long, more than \ length of head.

Scales large, thin, and smooth, with entire edges. Soft fins scaleless.

Origin of spinous dorsal in advance of anal fin, midway between tip of

snout and upper base of caudal. Light green ; edges of scales with dark
dots ; lips and top of head dusky ; a dusky streak along base of anal

;

eye silvery ; lateral streak narrow, tapering behind ; bases of pectoral

and caudal bright yellow ; fins otherwise nearly plain. Length 4 inches.

Florida and Gulf Coast, very abundant in schools along the sandy
beaches. Specimens from black water are very dark, the silvery band
underlaid by black, (peninsulas, of the peninsula, i. e., Florida.)

Chirostoma peninmlse, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 148, Pensacola and Lake
Monroe, Florida. (Type, Nos. 21841a and 21841b. Coll. Stearns; and No. 21870, Baird).

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 266; Jordan & Gilbert, Synopsis, 407, 1883.

1162. MENIDIA GRACILIS (Giinther).

D. IV-I, 8; A. I, 19; scales 40-9. The origin of the anterior dorsal fin

is opposite the vent, exactly in the middle of the distance between end
of snout and base of caudal. The distance between the origins of the

two dorsal fins is somewhat more than \ that between the origin of the

posterior and the caudal. The height of the body is contained nine

times in the total length, the length of the head five times and a half.

The silvery band is narrow, and occupies a portion of the fourth series

of scales. Scales with the margin entire. Caudal lobes equal in length

;

caudal somewhat longer than the pectoral, and rather shorter than the

head. Original locality unknown. (Giinther.)

We refer to this species a number of specimens collected by Dr. Hugh
M. Smith on St. George's Island, Lower Potomac. These specimens are

identified by Dr. Smith as Menidia beryllina, but they differ from typical

examples of the latter from the Potomac River at Washington, in the slen-

derer body, shorter dorsal, and in the dark dotting on the back. Head

4fr; depth 6i (7£ to 8 in total). D. V-I, 9 ; A. 1, 17 ; scales 40. Eye very

large, longer than snout, 3 in head ; snout short and sharp, 2£, greatest

depth of body nearly 2 in distance from nape to first dorsal. First dorsal

just before vent, midway between tip of snout and base of caudal. Dark
dots on scah'H of back and sides ; lateral band sharply defined. Woods
Hole to Albemarle Sound, generally common in brackish waters, {gracilis,

slender.)

dtherinichthyt gracilis, G0NTHBB, <';it., til, 405, 1861; DO locality given.

Menidia beryllina, II. M. Smith, Bull. 0. 8. Fish Oomm., x, 1890, 70, pi. \\, lip. -J.

Represented in fresh waters of the Potomac River h\ the deeper-bodied

Llila. MKNNMA GRACILIS BBBYLLINJ

Head If to I A
J
depth .".to -V.

j
eye \ei\ Large, -l. Dorsal Y-I, 10. rarely

V-I, 11 or V, [, 9; anal I. IS to l8, usualh 1, It! or 17: scales 86 to IU-S.
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Body very slender. Mandible slightly projecting. First dorsal well in

advance of second, inserted just before the vent, about midway between
base of caudal and tip of snout. Scales entire ; fins not scaly. Greatest

depth of body 1^ in distance from nape to spinous dorsal. Very pale

olive, with a sharply defined silvery band found anteriorly on the lower

half of the fourth row of scales and the upper half of the fift
%h row :

toward the middle, opposite the dorsal fins, it is on the central portion

of the fourth row and on the margins of the scales of the third and fifth

rows, rising toward the tail, where it covers the lower half of third and
upper half of fourth rows; back and sides with scarcely any dark dots.

Potomac River, near Washington, (beryllinus, emerald color.)

Ckirostoma beryUinum, Cope, Trans. Amer. Phil. Soc, 1866, 403, Potomac River, at Wash-
ington.

Menidia beryllina, Jordan & Gilbert, Synopsis, 408, 1883.

1163. MENIDIA AUDENS, Hay.

Head U ; depth 6. D. IV or V-I, 8 or 9 ; A. I, 17 or 18 : scales 45-10.

Head rather broad and ilat above. Mouth small Eye 3 in head, equal

to snout and to interorbital space. Vent a longitudinal slit, its length

| diameter of eye. First dorsal spine inserted immediately above anterior

part of anal slit, slightly nearer base of caudal than snout. Pectorals

extending to beyond bases of ventrals, their length * head. Ventrals

reaching vent. Interspace between dorsals twice diameter of eye. Top

of head covered with large scales. Lateral silvery band on fifth row of

scales and edges of fourth and sixth rows : the extreme parts of fifth

row not included in it. Scales with entire edges, which are nearly

straight, so that each scale is angulated behind. Soft dorsal naked.

Color and form of Men idia notata ; edges of scales somewhat dotted; a

dusky streak at base of anal. Length 3 inches. Mississippi River

:

known only from Memphis and Vicksburg. (audens, daring, having gone

far from the sea.)

Menidia audens, Hay, Bull. U. fl. Fish Comm., ir, 1882, 64, Memphis, Tennessee, and Vicks-

burg, Mississippi; (Coll. Hay); Jordan & Gilbert, Synopsis, 908, 1883.

1164. MENIDIA GILBERTI. Jordan & Bollmau.

Head 4£ to 4£ ; depth 5£-5f . D. VI-I, 9 ; A. I, 21 or 22. Scales 4-48 or

49-4. Body rather slender, elongate, compressed, especially below.

Head short, its upper surface slightly convex. Snout larger than eye, 3

to 3-V in head. Maxillary li in snout : lower jaw included. Eye mod-

erate, 3 to 31 in head, 1£ to 1J in interorbital space. Teeth in jaws small,

not close-set, none on vomer or palatines. Gill rakers long and slender,

about 20 developed below angle. Origin of first dorsal midway between

posterior margin of head and base of caudal, its posterior margin oppo-

site front of anal. Its longest spine 4! in head. Insertion of second

dorsal midway between base of caudal and fifth scale in front of first

dorsal, opposite middle of anal, its longest ray equal to snout. Distance

between origin of second dorsal and base of caudal equal to a distance
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from tip of snout to f an'eye's diameter beyond upper angle of pectorals.

Origin of anal midway between base of caudal and posterior base of

pectorals, the base equal to distance from tip of snout to base of pec-

torals ; longest ray equal to snout and eye. Pectorals reaching beyond
origin of ventrals, 1} to \\ in head. Ventrals reaching halfway to vent,

1*5 to 2 in head, their origin midway between front of anal and edge of

preopercie. Vertical fins nearly or quite scaleless. Scales large and
firm, those above with the edges distinctly crenate. Color greenish, the

black rather pale, the scales thickly dusted with brown dots; a narrow
vertebral band, which is anteriorly accompanied by a short line on each'

side; this band is broadest posteriorly; a bluish-silvery lateral band.

bordered by dark above ; upper parts dotted with black
; sides and belly

paler than back, the upper two rows of scales below lateral band ante-

riorly with a few dots ; tip of snout, head between eyes, and ^-shaped

area on top of head, dark ; from the occipital mark a streak of dot?

extends to base of pectorals ; only a few dots on top of opercles ; lower

jaw dusky; lining of opercle dark; fins all pale. Panama; numerous
specimens, the largest 4£ inches long, obtained by the Albatross. (Named
for Dr. Charles Henry Gilbert, who first discovered the species.)

Menidia gilberti, Jordan & Bollman, Proc. U. S. Nat. Mus., 1889, 155, Panama. (Type, No.

411G5. Albatross Coll.)

1165. MENIDIA SARDINA (Jenkins & Evermann).

(Pez del Rey.)

Head 4-J- in length to base of caudal (5 in total); depth 6(6|); eye mod-
erate, 3£ in head, 11 in interorbital space. D. IV-I, 9; A. I, 25; scales

6-45-5. Body rather slender, elongate, greatly compressed ventrally.

Head short, greatly flattened above ; snout a little greater than eye,

blunt, with two evident folds or grooves across it; maxillary protractile,

very broad, not reaching orbit; cleft of mouth oblique, curved, the

lower jaw but slightly included. Teeth in each jaw very small and

wide-set, none on vomer or palatines; gill rakers long and slender.

First dorsal short and low, its origin a trifle nearer tip of caudal fin than

end of snout, entirely in front of origin of anal. Space between first

and second dorsals equals the length of both snout and eye. Distance

from beginning of second dorsal to base of caudal fin equals that from

Mid of snout to insertion of pectorals, the fin lying over middle of anal ;

tins first rays are highest, their length being a little greater than the

diameter of orbit. Origin of anal under anterior part of the Lnterdorsal

ipace, one and one-half times as far from snout as from base of caudal ;

length of its base about twice that of tin; second dorsal, and aiuuit equal

to head; the first rays the longest. Pectorals short, aboul length of

head. Ventrals small, short, inserted much in front of firsl dorsal and

a little nearer snout than base of oaudal, their tips no1 nearly reaching

anal. Scales large, cycloid, nol very Arm. General oolor pale, each side

with a broad plumbeous lateral hand, two scales in width, and equaling
I length of head; I lie upper third of this band is mUOfa the darker;
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above the baud the scales are sparsely covered with fine dark punctula-

tions ; none below the band, and but few upon it; top of head very

pale, almost transparent on the interorbital area, but in front and behind

thickly set with small dark spots ; snout also marked with spots ; lower

jaw with some spots in front, plain behind ; opercles plain ; fins all more

or less plainly marked with numerous small dark spots. Length 3^

inches. Gulf of California ; common, (sardina, sardine.)

Aiherina sardina, Jenkins & Evermann, Proc. U. S. Nat. Mus., 1888, 137, Guaymas, Sonora.

(Type, No. 39633. Coll. Jenkins & Evermann.)

1166. MEMDIA NOTATA (Mitchill).

(SlLVEKSIDE.)

Head 5 ; depth 6. D. IV-I, 8; A. I, 23; scales 46-10. Eye large, 3* in

head, about as long as the snout. Scales with entire edges. Jaws equal.

First dorsal large, inserted in front of the anal, over the vent, about mid-

way between snout and base of caudal. Distance between dorsals £

length of head. Pectoral scarcely shorter than head, reaching past base

of ventrals, which do not reach the vent or the front of the dorsal. Body
slenderer and more compressed than in Menidia menidia. Teeth*

in few series, some of them larger. Transparent green, with a

lateral silvery band half the width of the eye ; scales above with spots

along their edges, so that their outlines are clearly defined; chin speckled.

Length 5 inches. Atlantic Coast of United States, chiefly northward
;

south to Cape May ; very abundant, (notatus, spotted, marked.)

Aiherina notata, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 446, New York ; Jordan &
Gilbert, Synopsis, 407, 1883.

Atherina viridescens, Mitchill, Trans. Lit. and Phil. Soc, i, 1815, 447, New York.

Atheririichthys menidia and notata, Ginther, Cat., in, 406, 1861.

1167. MEMDIA MENIDIA (Linnaeus).

Head 4§
; depth 5 ; eye 3£. D. IV-I, 9 ; A. I, 22 or 23 ; scales 39 or 40-8,

all entire. Cleft of mouth reaching to nearly opposite eye. Jaws equal.

Teeth not forming a close band, those of the outer series much enlarged,

a pair of small canines at symphysis. First dorsal inserted over the front

of the anal, nearer the base of the caudal than the snout. Soft dorsal

and anal scaieless. Pectoral as long as the head, reaching well past root

of ventrals, which reach the vent. Greenish yellow on back, very thickly

covered with fine dots, as are also the snout and lower jaw ; lateral streak

very narrow, bordered above with a conspicuous greenish-black line ; the

stripe about as wide as pupil, covering the middle of the fourth series of

scales; caudal conspicuously light yellow; dorsal and pectora! fins less

so ; base of anal dusky. Length 3 inches. Cape Hatteras to Florida,

common on the South Atlantic Coast. (Menidia, an old name of some
small, silvery fish, from (ir/v, the moon.)

* First superior pharyngeal without teeth; second with teeth; third and fourth coossifi*"',

with teeth.—E. C. Starks.
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Atherina menidia, Linn.eus, Syst. Natura?, Ed. xn, 519, 1766, Charleston.

Atherina bosci, Cuvier & Valenciennes, Hist. Nat. Poiss., x, 465, 1835, Charleston.

Menidia dentex, Goode & Bean, Proc. U. S. Nat. Mus., 1882, 429, St. John's River. (Type,

No. 18051. Coll. Baird.)

Menidia brasiliensis, Jordan & Gilbert, Synopsis, 408, 1883; not of authors.

1168. MENIDIA GUATEMALEXSIS (Gunther).

Head ii ; depth 5. D. IV-I, 9 ; A. I, 22 ; scales 36-7. Anterior dorsal

fin very small, inserted behind the vertical from front of anal fin. Sil-

very band on the third upper series of scales ; lower caudal lobe rather

longer than upper. Lakes of Guatemala. (Giinther) ; not seen by us.

Atherinichthjs guatemaletisis, Gunther, Proc. Zool. Soc, 1864, 151, Lakes of Huamuchal,
Guatemala; Gunther, Fishes Central America, 443, 1869.

1169. MENIDIA PACHYLEPIS (Gunther).

Head 5£ ; depth 5$. D. IV-I, 6 to 8 ; A. I, 20 to 21 ; scales 41-7. The
snout is short, not longer than the diameter of eye, and the cleft of the

mouth does not extend'backward to below the anterior margin of the eye.

The anterior dorsal is composed of short, feeble spines, and its origin is

opposite to the fourth or fifth anal ray. The pectoral fin is much longer

than the head. The silvery streak occupies the adjoining halves of the

third and fourth series of scales. Panama. (Gunther) ; not seen by us.

(iraxvg, thick; Xeirig, scale.)

dJkerimehihya pochylepia, GCnther, Proc. Zool. Soc, 18C4, 25, Panama; Gunther, Fish-

tral America, 443, 1869.

1170. MENIDIA CLARA, Evermann & Jenkins.

Head 4J-; depth 6&; eye 3. D. V-I, 9 ; A. 25; scales 56-11. Body
slender, general form that of Menidia aardina ; teeth very feeble : eye
large, equal to width of iuterorbital space; distance between dorsal fins

less than that from tip of snout to posterior rim of orbit. Dorsal and
anal scaleless. Origin of first dorsal nearer tip of caudal than snout;
pectorals f length of head. Scales small and persistent, with entire edges.

General color that of M. aardina, the lateral band plumbeous above and

ilvery below. Length 3 inches. Gulf of California: rather rare:

approaches Leureathea in the small scales and feeble dentition, (clarua,

elear.)

• clara, Evermann & Jenkins, Proc. U.S. Nat. Mu-., L891, 136, Guaymas, Sonora.

1237. Coll. Evermann A Jenkins.)

357. LEURESTHES, .Ionian A Gilbert.

Jordan A Gilbert, Proc. U.S. Nat. Has., 1880, 29,

This genus agrees with Menidia in every respect, except that the teeth

a iv \ ci \ weak and oadnoons or obsolete, and the soalee are \ n > small, as

r, n. \.
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in Basiliehthys,* 61 to 75 in a lengthwise series. Coast of California.

(Tievpbg, smooth ; kodiu, to eat ; from the toothless jaws.)

a. Scales about 67; lateral band not so wide as eye. cbamkbi, 1171.

aa. Scales about 75 in longitudinal series; lateral silvery band wider tban eye. tenuis, 1172.

1171. LEURESTHES CRAMERI, Jordan & Evermann, new species.

Head 4*; depth 5^: eye 3f ; snout 3}. D. V-I, 8; A. I, 21: scales

5-67-6. Body slender, gently rounded above, narrowed below. Scales

smooth, firm, closely imbricated, the membranous edge strongly serrate.

Mouth moderate, premaxillaries very protractile; maxillary short, not

reaching eye. First dorsal over front of anal, much nearer base of

caudal than tip of snout, or midway between base of caudal and gill

opening. Color hyaline green, with a lateral silvery streak, plumbeous

above, narrow, its width 1$ in eye, wider than one row of scales, cover-

ing one row and two half rows; body above lateral line covered with

small brown specks : pectorals and caudal chietly blackish ; second

dorsal with many black specks ; anal and ventrals plain. Close to

Leuresthes tenuis, from which it differs in the larger scales, smaller eye,

shorter maxillary, and the much narrower lateral band. Length 5

inches. Ballenas Bay, Lower California, near Cape Abreojos. Several

specimens collected by Dr. Charles H. Gilbert, on the Albatross. (Named
for Frank Cramer, in recognition of his excellent work on the Scor-

pcsnidcB and Jgonida\) (Type, No. 27, L. S. Jr. Univ. Mus.)

1172. LEURESTHES TENUIS (Ayres).

Head U ; depth 5. D. V-I, 9 ; A.I, 22 ; scales 75. Eye equal to

snout. Scales small, smooth, and firm, closely imbricated, their edges

crenate. Maxillary not reaching to pupil. Premaxillary very protract-

ile, curved, its posterior portion broad. Lower jaw shorter than upper
;

soft dorsal and anal scaleless. First dorsal fin over front of anal, much
nearer base of caudal than snout. Clear hyaline green, with the lateral

silvery streak very distinct bluish, wider than eye, on 1| rows of scales;

edges of scales above bordered by dark points. Length 5 inches. Coast

of California from San Francisco to San Diego : abundant in San Diego

Bay ; too small to be of much use as food, (tenuis, slender.)

ASiermopsis tenuis, Ayres, Proc. Cal. Ac. Nat. 8ci., I860, 70, San Francisco.

Letaredhea temris, Jordan & Gilbert, Synopsis, 405, 1883.

358. EURYSTOLE, Jordan & Evermann.

Eurystole, Jordan & Evermann, new genus, (eriarcha).

This group differs from Menidia chiefly in the very long anal fin; the

spinous dorsal is very small, the scales smooth, the breast not compressed,

the pectorals short, and the head short and deep: the mouth is formed as

* BasUicJUkys, Girard, the characteristic genus of the coast of Chili, differs from Memdia in the
very small scales (75 to 105). Some of the species reach a large size and are valued as food. The
teeth In Basilichthys are well developed.
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in Menidia, but the jaws are shorter and the opercles are truncated behind.

One species known, (evpvg, broad; arokr], stole, the silvery band being

very wide.)

1173. EURTSTOLE ERIARCHA (Jordan & Gilbert).

Head 5 ; depth 5; snout short, 3£ in head; eye large, 2f in head. Dor-

sal IV-1, 11 or 12 ; anal I, 27; scales about 48-9.* Body short, deep, much
compressed ; head short, deep, about i longer than deep, rather broad

above ; opercles truncate behind, the interorbital space about equal to

eye. Mouth very small, terminal, very oblique, with curved cleft as in

Menidia, the premaxillary very short, wide behind, with curved edge,

slipping under the narrower maxillary ; the premaxillary protractile but

not much movable; jaws subequal, the lower slightly included. Maxil-

lary scarcely as long as eye, not quite reaching front of eye. Teeth rather

large, hooked backward. Gill rakers numerous, long and slender. Scales

smooth, caducous, not easily counted, 21 before dorsal. Pectoral moder-

ate, not falcate, inserted high, 1^ in head, 6 in body, reaching to the mid-

dle of the small ventral. Belly not especially compressed ; not cultrate.

First dorsal very small, slightly nearer snout than base of tail, over first

ray of anal; last ray of dorsal much before last of anal. Anal very long,

somewhat elevated in front, its base 3 in body. Soft dorsal and anal

scaleless. Color translucent green, very pale; back, lips, and base of ver-

tical fins faintly dotted; lateral band very broad and highly silvery,

i as broad as eye; lower fins pale; air bladder not visible through the

flesh. Length 2f- inches; two specimens known, both from Mazatlan.

the above description from the second example, (kpi-, an intensive par-

ticle; upxoQ, anus, from the long anal fin.)

Atherinella eriarcha, Jordan & Gilbert, Proc. V. S. Nat. Mus., 1881, 348, Mazatlan. (Type, No.

29243. Coll. Gilbert.)

359. THYRINA, Jordan & Culver.

Thyrina, Jordan & OULTJEB, Report Fishes Siualoa, MS., 18!)."), (ecermannn.

This genus differs from Atherinella chiefly in possessing perfectly smooth
scales. The translucent air bladder shows through the skin; the peo-

toral is falcate, longer than head; anal very long, the small first dorsal

inserted behind its front; belly compressed to a blnntish edge, Some
of these characters have not been verified in pachylepis and guatemalenrtSj

which may belong lure rathei than in Menidia, Two species known.

, a window ; from 1 he 1 ranslucent air bladder, which shows i hrougli

the skin.)

a. Anal rays aboul [,24, the base of the fin 2^ In body; pectoral •'>'.. In body, its posterior

margin concare; ventrals pale. rybbxanki, 1174.

I 21, the base of the fin 3 in body; pectoral i
1

. In body, its posteiior margin

scarcely i oncave; ventral* black. obtbi m i i\ \. 1 178

Not to be < cacti] counted ; 1 1 * - number (36 7) stated In onr original description was an error.

can not i"- accurate I] counted, but there are orer 40 at I
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1174. TUTRIX A EVERMAXXI, Jordan & Culver.

Head 4f; depth 4£ to 5; dorsal IV-I, 7 ; anal I, 23 to 1, 25 ; scales 36-9

;

eye 2| in head ; snout 3| in head ; maxillary 3| in head ; lower jaw 2f in

head ; pectoral \ longer than head, 3^ in body ; caudal slightly longer

than head ; interorbital space broad, nearly equal to eye. Body much
compressed, the belly sharp-edged, concave on each side below pectorals

as if pinched together between the fingers, the ribs reaching the edge,

the scales passing around it ; the edge almost carinate. Back narrow.

Scales smooth, none on dorsal or anal. Mouth small, terminal, the short

jaws curved, the structure precisely as in Menidia ; the teeth moderate,

curved, those iu the upper jaw longer; opercles oblique behind, not ver-

tically truncate. Gill rakers numerous, long and slender: pectorals very

long and falcate, reaching to front of anal and beyond tips of short ven-

trals, their posterior margin concave; spinous dorsal small, inserted

midway between edge of preopercle and base of caudal, about over sixth

ray of anal ; last ray of dorsal considerably before last of anal ; base of

anal If times length of head, 2f in body. Color light green, much dotted

above, translucent below ; a black streak of dots along base of anal
;

some on sides of head; median line of back dusky; fins all pale; no

black on spinous dorsal, ventral, or pectoral ; lateral stripe £ width of

eye, underlaid by black ; a large, transparent, window-like space above

front of anal, marking the posterior portion of the air bladder. Length

2\ to 3 inches; rather common in the estuary at Mazatlan. (Named for

Dr. Barton Warren Evermann.)

Atherinella evermanni, Jordan & Culver, MS., Kept. Fishes Sinaloa, 1895, Mazatlan. (Type,

No. 2688, L. S. Jr. Univ. Mus. Cotype, No. 47494, U. S. Nat, Mus. Coll. Hopkins Expedition.)

1175. THTRIXA CRTSTALLIXA, Jordan & Culver.

Head 4£ ; depth 4i to 5. Dorsal IV-I, 8 ; anal I, 21 ; scales 40-11
;
pec-

toral A- longer than head, 4J in body ; anal base more than half longer

than head, 3 in body; eye 2f in head; snout 3£; maxillary 2f; lower

jaw 2\. Body rather deep and compressed ; snout shortish ; opercle

shortish, rounded behind; mouth small, the upper jaw very protractile,

the premaxillary -strongly curved; jaws equal : teeth rather strong, the

outer curved, those in upper jaw largest ; eyes very large, silvery

;

breast compressed, as in Thyrina evermanni, but less sharp at edge, appear-

ing as if pinched between thumb and finger
;
pectoral long, pointed, not

truly falcate, reaching more or less past the middle of the short ventrals,

its posterior margin not concave, the middle rays considerably more

than half length of upper rays ; dorsal and anal naked
;

gill rakers

numerous, long and slender. First dorsal small, behind front of the long

anal, midway between gill opening and base of caudal ; first ray of soft

dorsal over about fourth of anal; last rays of soft dorsal considerably

before last of anal. Caudal lunate, the lower lobe the longer and broader,

as long as head. Color translucent green, with considerable dusky dot-

tings, no yellow ; fins dotted ; ventrals black, as are lobes of second dor-

sal and anal ; silvery stripe narrow, underlaid by dusky, its width little
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more than half the eye ; first dorsal and base of anal dusky ; outlines of
air bladder evident through the translucent sides of body, but less so
than in Thyrina evermanni. Length 3i inches. Rio Presidio, near Mazat-
lan, Sinaloa, in fresh water; very common; the longest specimen 3£
inches long, {crystalline, crystalline, from the window-like appearance
of the air bladder through the translucent muscles.)

Atherinella crt/stallina, Jordan & Culver, Fishes Sinaloa, MS., 1895, Rio Presidio, below Pre-
sidio, Sinaloa. (Type, Xo. 2685, L. S. Jr. Univ. Hue. Cotype, No. 47440, U. S. Nat. Mus.
Coll. Hopkins Expedition.)

360. ATHERINELLA, Steindachner.

Atherinella, Steindachner, Ichth. Beitrage, 11, 35, 1875, (panamensis).

Body elongate, with the abdominal edge compressed into a keel. Cleft
of mouth very oblique; teeth hooked; scales strongly ctenoid. Upper
jaw protractile; pectoral very long and falcate. First dorsal small,
inserted behind front of long anal. Eastern Pacific. (Name a diminu-
tive of Atherina.)

1176. ATHERINELLA PANAMENSIS, Steindachner.

Head 4|; depth 4|. D. III-l, 7 ; A. I, 21 ; scales 37 or 38-7* ; eye large",

3; snout 3. The broad flat interorbital space 2£ in head. Profile straight
from snout to second dorsal. Ventral convex from base of lower jaw to
end of long anal, edge of abdomen forming a sharp keel. Lower jaw
oblique

;
premaxillary protractile ; maxillary concealed by preorbital

when mouth is closed. Teeth in several rows, those of two outer rows
thickened at base and strongly incurved at tips. Pectoral very strongly
developed, much longer than head, falcate, as in Pelecits cultratus, which
this species strongly resembles. Upper pectoral ray longest, 2| in body,
others rapidly shortening; ventrals short, nearer tip of lower jaw than
base of caudal. Spinous dorsal short and weak, inserted over tenth anal
ray ; soft dorsal extending farther back than anal ; lower caudal lobe
longest. Scales strongly ctenoid, those above lateral line longest. A
silver-gray lateral band dotted with black. Panama. (Steindachner.)
Known from one specimen 5£ inches long.

Atherinella panamenatu, Steindachner, Ichth. Beit., 11, 36, 1875, Panama.

361. LABIDESTHES, Cope.

Proc. Amor. Phil. 80c. Phila., 1870, 455, (sicctilum).

This genti6 differs from Menidia chiefly in the prolongation of the jaws,
both of which arc produced into a short depressed beak. The scales are
small, as in Leurestheo and Banlichthys, their edges entire. (Aaflfr, « pair

of forceps ; ko&iu
f
to eat

.

1177. LABIDESTHES BICCULU8 (Oope).

(Bko'ik Sn.\ 1 •i:>n>i . Skipjack.)

Head I
: depth 6; eye Si. D. IV-I. li; a. I, 23; scales 75. Body

elongate, very slender, oompreated. Head Long, flattened aboye, narrow
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below. Snout slender, conic. Premaxillaries broad posteriorly, very

protractile, produced forward, the snout longer tban the large eye.

Edge of upper jaw strongly concave. Teeth very slender, mostly in one

series, forming a narrow band in front. Scales small, thin, with entire

edges. Spinous dorsal very small; soft dorsal short. Anal fin long;

caudal forked
;

pectorals moderate. First dorsal inserted somewhat
behind the vent. Pale olive green, translucent ; lateral silvery band
very distinct, scarcely broader than pupil, bounded above by a dark line;

back dotted with black. In the black waters of the lowland swamps
the silvery is underlaid by black. Length 31 inches. Ponds and slug-

gish streams; Lake Ontario and southern Michigan to Iowa, Florida, and
Texas ; locally abundant ; a very graceful little fish, widely distributed,

confined to fresh waters, (siccus, dried; found in half-dry pools.)

Gfarostoma sicculum, Cope, Proc. Ac. Nat. Sci. Pbila., 18G5, 81, Crosse Isle, Detroit River.

(Coll. Professor Fox.)

Labidesthes sicculus, Cope, Proc. Amer. Phil. Soc. Phila., 1870, 40; Jordan' & Gilbert, Synopsis,

406, 1883.

362. ATHERINOPSIS, Girard.

(Pescado del Rey.)

Atherinopsis, Girard, Proc. Ac. Nat. Sci. Phila., 1851, 134, [californiensis).

This genus differs from Basilichthys in the nonprotractility of the upper

jaw. The spines of the premaxillaries are very short, much shorter than

the eye, and they are covered by a skin which is continuous with that of

the forehead, being only capable of such motion as is permitted by the

extension of a fold of skin between the jaws and the frontal region.

Scales small. One species, reaching a considerable size, and having

importance as a food-fish. (Atherina ; orpig, appearance.)

1178. ATHERIXOPSIS ( ALIFORMEXSIS, Girard.

("California Smelt;'' Pescado del Key: Peine Key; Pf.sce-Re.)

Head 4f ; depth 5. D. IX-I, 12; A. I, 23; scales 77-13. Eye small, 5 in

head. Body elongate, little compressed. Maxillary narrow, not reach-

ing to the eye, not slipping under the preorbital. Jaws even ; teeth

small, pointed, in narrow bands; inner series of upper jaw enlarged.

Gill rakers very long and slender. Scales crenate, somewhat rough, but

not laciniate. First dorsal large, inserted in front of anal nearer base

than snout; second dorsal inserted in front of middle of anal, which has

a scaly sheath. Pectorals nearly as long as head, not reaching to ventrals,

the latter halfway to vent. Vertebne about 45. Translucent greenish, a

burnished lateral stripe which is rather plumbeous than silvery, some

yellow on the opercles. Length 18 inches. Coast of California, from

Cape Mendocino to San Diego : very abundant in schools near the shore;

a food-fish of considerable importance, with white flesh of fine texture;

wrongly known as " Smelt" to English-speaking people in California.

AOierinopsis californiensis, Gibabd, Proc Ac. Nat. Sci. Phila., 1854, 134, San Francisco, Cal.

(Coll. Dr. Heerniann.)
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Alherinichthys californiensis, Gunther, Cat., m, 406, 1861; Jordan & Gilbert, Synopsis, 409,

1883.

Atherina sloreii (Ayres) Girard, Proc. Ac. Nat. Sci. Phila., 1856, 136, San Francisco.

363. ATHERINOPS, Steindachner.

(Pescadillos del Rey.)

Atherinops, Steindachner, Ichth. Beitrage, in, 61, 1875, (ajinic).

Teeth incisor-like, bifid or branched, arranged in a single row in each

jaw. Otherwise as in Atherinopsis. Three species known, from California

and Mexico. These differ from the other Atherinidw in being chiefly herbivo-

rous as the dentition would indicate. (Atherina; dn/>, appearance.)

a. Teeth Y-shaped, the inner fork little if any shorter than the outer.

b. Scales 62 to 68. Dorsal V-1, 11; anal I, 22; spinous dorsal much in front of anal.

insulautm. 1179.

bb. Scales 52 to 56. Dorsal YI-I, 11; anal I, 22. Spinous dorsal over vent, affinis, 1180.

aa. Teeth scarcely Y-shaped, the inner prong forming a short lateral branch on the main stem.

Scales 46. Dorsal YII-I, 10; anal I, 22; spinous dorsal in front of vent. Pectorals longer than

head. regis, 1181.

1179. ATHERINOPS INSULARUM, Gilbert.

Closely allied to Atherinops affinis, differing in the darker color, the

slenderer form, the much smaller scales, and the shorter spinous dorsal,

which is inserted farther forward. Scales 62 to 68 (52 to 56 in affinix):

5 scales between upper edge of silvery band and front of spinous dorsal

(4 in affinis). Front of dorsal much nearer tip of snout than is front of

anal, the distance between base of last dorsal spine and front of soft dorsal

greater than length of base of soft dorsal (much less than length of dorsal

in affinis). Spinous dorsal constantly with 5 spines (6 or 7 in affinis).

Otherwise, in fins, dentition, and general proportions as in affinis. As in

atjinis, the inner fork of teeth is occasionally shorter than the outer,

approaching the case of Atherinops regis, where this is the rule. Very
abundant at San Clemente and San Nicolas Islands of the Santa Barbara

Group, and farther south at Guadalupe Island ; not yet found on the

shores of the mainland. A. affinis is not known from these islands.

{insularum, of the islands.)

Atherina buularwn, Gilukrt, Proc. U. S. Nat. Mus., 1891, 549, San Clemente; San Nicolas
;

Guadalupe Island. (Coll. Gilbert.)

11 HO. ATHERINOPS AFFINIS (Ayres).

(Little "Smelt;" Pescadillo del Rey.)

Head 5; depth 4}. D. VI-I, 11; A. 1,22; scales 52 to 66, Maxillary

not reaching pupil. Lower jaw slightly shorter than upper. Teeth*

Hose-set, incisor-like, Y-shaped, the forks divergent, the inner fork often

little shorter than the othei ; teeth in lower jaw largest and most mov-
aitle. Eye large, not longer than snont. spinous dorsal moderate, inserted

*Firnt raperlor pharyngeal with t. i, tim.i. and fourth i. with teafh.
A'. < \ Sturh.
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over the vent, its origin midway between posterior angle of opercle and
base of caudal. Pectoral about as long as the head, reaching ventrals, the

ventrals not to vent. Body stouter than in related species. Scales firm,

cienate. Peritoneum dark ; herbivorous. Clear hyaline green, a silvery

lateral band, \\ scales wide, narrower than eye, bordered above by a pur-

plish line. Back and sides thickly punctate. Irisand opercles with bright

yellow. Length a foot. Coast of California in sandy bays in schools, with

Atherinopais califomiensia, and equally abundant: also an excellent food-

fish, but smaller and therefore of less importance, (affinis, related.)

Atherinopsis affinis, Aykes, Proc. Cal. Ac. Nat. Sci., 1860, 73, San Francisco.

Atherinops affinis, Jordan & Gilbert, Synopsis, 409, 1883.

1181. ATHERINOPS REGIS, Jenkins & Evermaun.

(Pez del Ret.)

Head 4^; depth 4^. D. VII-11 ; A. I, 22 ; scales 46-15 ; eye large, equal-

ing snout, 3f in head. Maxillary not reaching pupil, lower jaw shorter

than upper. Teeth in a single series, close-set, incisor-like, weak, each

with a short lateral branch on the main stem, not Y-shaped ; tips brown.

Gill rakers about 19 on lower limb of anterior arch, about 30 on lower

limbs of succeeding arches, not strong, equaling diameter of pupil. Origin

of spinous dorsal in front of vent, its distance from tip of snout being

but little more than half length of body, the origin of the first to the

origin of the second dorsal less than i length of body. The origin of

first dorsal is much nearer the angle of the opercle than to base of caudal.

The pectorals are longer than head by i the length of the head, reaching

to the middle of ventrals. Ventrals about reaching vent, nearly 2 in

head. Scales firm, large; pores developed on scales on various parts of

the body ; 4 rows on the cheeks. Peritoneum black. Color, in alcohol,

pale, darker above the lateral band, the scales in this region having fine

punctulations, a silvery band slightly more than one scale Avide,
'i
the

diameter of the eye, the upper third bordered by a dark line. This species

is allied to Atkerinops affinis, Ay res, from which it differs in the longer

pectorals, larger scales, and in the position of the spinous dorsal, which
in this species is much nearer the head. Gult of California ; a common
food-fish, (regis, del rey, of the king.)

Atherinops regis, Jenkins >v Eveemann, Proc. U. S. Nat. Mus., 1888, 138, Bay of Guaymas.
(Type, No. 39632. Coll. Jenkins & Evermann.)

Family CVII. MUGILIDiE.*

(The Mueeets.)

Body oblong, more or less compressed, covered with rather large cycloid

scales ; no lateral line, but the furrows often deepened on the middle of

each scale so as to form lateral streaks. Mouth small, the jaws with

*For a detailed account of the American marine Mugilidse, 6ee Jordan & Swain, Proc. U. S.

Nat. Mus., 1884, 261.
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small teeth, or none, the teeth various in form; premaxillaries protrac-
tile. Gill openings wide, the membranes separate, free from the isthmus.
Branchiostegals 5 or 6. Gill rakers long and slender. Gills 4, a slit behind
fourth. Pseudobranchiw large. Two short dorsal fins, well separated,
the anterior with 4 stiff spines, the last one of which is much shorter than
the others; second dorsal longer than the first, similar to anal; anal
spines 2 or 3, graduated ; ventral fins abdominal, not far back, composed
of 1 spine and 5 rays; caudal forked. Air bladder large, simple. Intes-
tinal canal long. Peritoneum usually black. Vertebra? 24. Genera 8 or
10; species about 100, inhabiting the fresh waters and coasts of warm
regions, feeding on organic matter contained in mud. " In the genus
Mugil, a considerable indigestible portion of the latter is swallowed, and
in order to prevent larger bodies from passing into the stomach, or sub-
stances from passing through the gill openings, these fishes have the
organs of the pharynx modified into a filtering apparatus. They take in

a quantity of sand or mud, and after having worked it for some time
between the pharyngeal bones, they eject the roughest and indigestible

portion of it. The upper pharyngeals have a rather irregular form; they
are slightly arched, the convexity being directed toward the pharyngeal
cavity, tapering anteriorly, and broad posteriorly. They are coated with
a thick, soft membrane, which reaches far beyond the margin of the bone,
and is studded all over with minute horny cilia. Each branchial arch is

provided with a series of long gill rakers, which are laterally bent down-
ward, each series closely fitting to the sides of the adjoining arch ; they
constitute together a sieve admirably adapted to permit a transit for the
water, retaining at the same time every solid substance in the cavity of
the pharynx." (Giinther.) (Mugilidae, Giinther, in, Cat., 40^-467, 1861.)
KUQILIS 1 :

«. Stomach muscular, gizzard-like; teeth 6lender, usually having the form of cilia; lower jaw-
angular in front; species chiefly marine.

b. Anal spines 3; teeth ciliiform, flexible.

c. Orhit with a well-developed adipose eyelid, covering part of the iris; cilia in one or
few series, slender; cleft of month chiefly anterior. MuoiL. 364.

cc. Orhit without distinct adipose eyelid.

d. Cleft of mouth lateral; lower jaw narrow; upper jaw very thick and very pro-
tractile; cilia broad, In many series, pavement-like. Chanomugil, :'.•;">.

bb. Anal spines 2, the first BOftray simple hut articulate; teeth distinct, in a few sen.-.
rcely ciliiform, often obsolete in the lower jaw; lips thin; do adipose eyelid;

preorbital Berrate. Qukrimana, 366.
AGONOSTOMIN I :

SO. Stomach not gizzard-like; teeth not ciliiform; lower jaw not angular in front; clel't of
mouth Lateral; fresh-water species, inhabiting chieflymountain torrents in the tropica.

•
. Teeth In rilliform bands.

\u.ii spines 2; teeth in hands on jaws and vomer; lower jaw without lamelliform
folds. Aoonostoxi b, 367.

m. Teeth coarse, broad, truncate incisors, with their free edges senate; smaller teeth on
vomer; none on palatines; head heavy, the hlunt, tumid snout overhanging the
mall, inferior mouth; lower jaw forming a sharp eofl ed Joti

364. MUGIL (Artedi) Lumens.

1 M 1 111: 1 8.

)

IfujrfZ (Abtbdi) i.innm-. s>-i Nat., Ed. k, 1758, 316, (espAafa

Body oblong, somewhal compressed, covered with Large scales. Head
large, convex, scaled aboveand on sides. Mouth small, Bubinferior, the
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lower jaw angulated. Jaws with one or a few series of short, flexible,

ciliiform teeth ; no teeth on vomer or palatines. Eye large, with a large

adipose eyelid, which is little developed in the young. Stomach muscu-

lar, like the gizzard of a fowl. Species very numerous, living on mud and

running in great schools along the shores and in brackish lagoons of all

warm regions. We here exclude from Mugil the Old World group, Liza

(type Mugil capito), similar in habit to Mugil but lacking the adipose eye-

lid. (Mugil, the Mullet, from mulgco, to suck.)

a. Soft dorsal and anal fins almost naked; anal rays III, 8, rarely III, 7; sides with dark longi-

tudinal stripes along the rows of scales; caudal deeply forked; 6ize large.

b. Scales about 33 in longitudinal series; depth about 4% in length to base of caudal;

teeth very minute; distance from tip of pectoral to front of dorsal about f the

length of the pectoral; lips rather thin. brasiliensis, 1182.

bb. Scales about 41 in a longitudinal series; depth about 4 in length to base of caudal;

teeth close-set, rather small; distance of tip of pectoral from front of dorsal about

§ the length of pectoral. cephalus, 1183.

on. Soft dorsal and anal fins scaled; sides without dark stripes along the rows of scales; caudal

less deeply forked; size smaller.

c. Anal rays III, 9; scales 35 to 45 in a longitudinal series.

d. Scales 42 to 45 in longitudinal series; teeth small.

e. Head small, 4% in length. incilis, 1184.

ee. Head large, 3% in length. thoburni, 1185.

i/i/. Scales 35 to 38 in longitudinal series.

/. Pectoral not nearly reaching origin of dorsal, the distance from its tip to front

of dorsal being in the adult % length of pectoral; teeth close-set, rather

small, (but distinctly visible without a lens; scales 38 or 39 in longitudinal

series; dorsal less falcate. ctjrema, 1186.

J}'. Pectoral nearly reaching origin of dorsal.

g. Teeth rather wide-set, very small, mostly uniserial, scarcely visible in adult

without a lens; larger in the young.

h. Scales 38; bare space between dentary bones very large, hospes, 1187.

hh. Scales 35 or 36 in longitudinal series; bare space between dentary

bones small. gaimardianus, 1188.

;/;/. Teeth large, in many series above; fins deeply falcate; 37 scales in longi-

tudinal series. setosus, 1189.

ec. Anal rays III, 8; scales very large, about 33 in a longitudinal series; teeth wide-set,

larger than in any other species except setosus, about as long as the nostril; upper

lip thick; pectoral not nearly reaching front of dorsal; size small.

TRU'IIODON, 1190.

1182. MUGIL BRASILIENSIS, Agassiz.

(Liza; Lebrancho ;
Queriman.)

Head 4 in length (5J including caudal); depth 4f (5^). D. IV-I, 8; A.

111,8; scales35-12. Body elongate, more slender than in any otherAmerican

Mugil. Snout broad and bluntish, the upper profile almost straight and

horizontal (in young examples the anterior profile is about equally oblique

above and below). Interorbital space greatly convex, its width 2 in

head. Upper lip rather thin. Space at the chin between the mandi-

bulary bones oblanceolate, acutish posteriorly. Preorbital large, almost

covering maxillary. Eyes hidden anteriorly and posteriorly by a broad

adipose membrane. Teeth very minute. Scales large, those on top of

head larger ; about 21 large scales between origin of dorsal and tip of
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snout ; soft dorsal and anal almost naked. Margin of soft dorsal very

concave, the sixth iay shortest, 3 times in second and longest ray. Anal
similar to soft dorsal, hut slightly less concave. Caudal deeply forked.

Color dusky ahove, silvery below; a dusky streak along each row of

scales, these streaks not so wide as in Mugil cephalus. Scales on side

and opercle with dark punctulations ; ventrals pale yellowish, the fins

otherwise dusky. Length 18 inches. Cuba to Patagonia, common in the

West Indies and along the coast of Brazil ; abundant in the markets of

Havana, where it is usually known as Lebrancho. It has not yet been
noticed in the waters of Florida, although probably occurring there. It

is readily distinguished from Mugil cephalus and other species with naked
dorsal and anal, by its large scales.

Mugil branZtenns, Agassiz, Spix, Pise. Brasil., 234, plate 72,1829, Atlantic Ocean off Brazil
;

the types in the museum at Munich ; Jordan & Swain, Proc. U. S. Nat. Mus., 1886, 262.

Mugil liza, Civier & Valenciennes, Hist. Nat. Poiss., xi, 83, 1836, Brazil; Porto Rico;
Maracaibo ; Surinam ; Martinique.

Mugil lebranchus, Poey, Memorias, II, 260, plate 18, fig. 3, 1861, Cuba.

1183. MUGIL CEPHALUS, Linnams.

(Common Mullet ; Striped Mullet ; Ckfalo ; Macho; Machuto ; Lisa Cabezuda.)

Head 4£ (5£ in total with caudal); depth 3f (5 in total). D. IV-I, 8; A.

Ill, 8 (very rarely III, 7) ; scales 41-13. Body rather robust, somewhat
compressed, its depth moderate. Snout rather narrow and acntish, its

upper profile little less oblique than lower. Interorbital space slightly

convex, 2| in head. Upper lip rather thin. Space at the chin between
the mandibulary bones oblanceolate, acutish posteriorly. Preorbital

narrow, not nearly covering the maxillary. Eyes hidden anteriorly and
posteriorly by a broad adipose membrane. Teeth close-set, rather small.

but evident. Scales rather small : about 23 large scales between origin

of dorsal and tip of snout ; scales on top of bead slightly enlarged ; soft

dorsal and anal with very few scales. First dorsal spine usually a little

more than half head, its length subject to some variation. Margin of

soft dorsal concave, the seventh ray shortest, 2\ times in length of second

or longest ray; anal similar to soft dorsal, but less concave. Pectoral

reaching nearly to front of spinous dorsal, its insertion above axis ofbody.*
Caudal deeply forked. Color dark bluish above; sides silvery, with
conspicuous dark stripes alopg each row of scales; pale yellowish below:

ventrals yellowish, the other fins more or less dusky. Length 1 to l' feet.

Coasts of southern Europe and northern Africa: Atlantic coast of

America, from ( 'ape ( led to Brazil ; Pacific coast , in great schools in hays.

lagoons, and sheltered waters from Monterey to Chili, everywhere very

common
: a food-fish of considerable importance, the flesh of fair quality.

On renewed comparison of specimens we are Htill wholly Unable to sepa-

1/ . albula from the east coast of North and South Aiueiica, M. imri-

etmus of southern California, M. gunfkeri from western Mexico, and M.

ram tin Isbi r</ii from I 'eln. from the oidmai \ I •'.in opean mullet . and BO unite

* N i .t mi tii>- median line, u itated bj Dr. Gttntfaer la bit account of Mn./ii Vtmfm,
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all under one head as Mugil cephalus. The species has, however, not been
recorded from Cuba. (Cephalus, Cefalo, an old name from Kfoa/j,,

head.) (En.)

Mugil cephalus, Linn.i:cs, Systems Naturae, Ed. x, 316, 1758, Europe ; based ou Artedi.

Mugil cdbula, Linnj.cs, Syst. Kat., Ed. xn, 520, 1766, Charlecton. (Coll. Dr. Garden.)

Mugil tang, Bloch, Ichthyologia, plate 395, 1794, Africa.

Mugil plumieri, Bloch, L c, plate 3%, 1794, St. Vincent ; on a drawing by Pi.c.mier.

Mugil lineatus, Mitch ill MS., Civier & Valenciennes, Hist. Nat. Poiss., xr, 96, 1836, New
York.

Mugil rammelsbergii, Tschttdi, Fauna Peruana, Ichthy., 20, 1845, Peru.

Mugil berlandieri, Girard, D. S. and Mex. Bound. Surv., 20, plate 10, figs. 1 to 4, 1859, St.

Joseph's Island, Indianola ; Brazos Santiago ; Brazos; and Galveston; all on coast

of Texas. (Coll. Wiirdemann, Clark, and Kennerly.)

Mugil giintheri, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 169, western coast of Central

America; not of Steindachni'.r.

Mugil mexicanus, Steindachner, Ichthyol. Beitrage, in, 59, 1875, Acapulco.

Mugil albula, Jordan & Gilbert, Synopsis, 403, 1883.

Mugil cephalus, Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 263.

1184. MUGIL INCILIS, Hancock.

(Trench Millet.)

Head -U ; depth U. D. IV-I, 8 ; A. Ill, 9 ; scales 42 to 44-15, 23 before

the dorsal. Snout moderately broad, scarcely convex, with the

lower profile ascending in the same degree as the upper descends ; the

teeth very small, slender: interorbital space slightly convex, its width 2f in

length of head. Upper lip rather thin ; the angle made by the two
mandibulary bones a right one; the preorbital tapers posteriorly, has

the anterior margin finely serrated, and covers the maxillary so that only

a very narrow portion of it is visible on the side of the snout. Adipose

eyelids large. The space of the chin, between the mandibles and inter^

opercles is elongate cuneiform. Soft dorsal and anal fins scaly. Second

dorsal spine slightly longer than the first, and more than half length of

head; pectoral short, reaching tenth scale, not quite reaching dorsal;

fins scarcely falcate; caudal deeply emarginate. Silvery; axil blackish;

sides without dark stripes along the rows of scales. (Gunther.)

Brackish waters from Rio Chagres to Para and Bahia ; common, (incilis,

pertaining to a ditch.)

Mugil incilis, Hancock, Quart. Journ. Sci., 1830, 127, Guiana: Gunther, Fishes Centr.

Amer., 1369, Jordan & Swain, Proc. U, S. Nat. Mus., 1884, 266.

Mugil giiniheri, Steindachner, Ichth. Notizen, i, 12, 1864, British Guiana.

1185. MUGIL THOBUUNI, Jordan & Starks, new sped.-

Head 34. to 3f; depth 4 ; dorsal I V-7; anal III, 9 ; scales 44-15; orbit

equal to snout, 41 in head ; uncovered part of eye 8 or 9 in head : inter-

orbital 2£; first dorsal spine 2; soft dorsal and anal equal, the longest

ia\ -\ : ventrals 2 in head
;

pectoral If. Body moderately elongate; a

\<iv gentle curve from tip of snout to dorsal; ventral outline consider-

ably curved, the curve uniform from chin to caudal peduncle. Head
large, broadly rounded above ; eye moderate, with a large adipose eyelid;
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mouth oblique, the maxillary reaching to front of orbit ; upper lip rather

thick; lower jaw with a knob at the middle which fits into an einargi-

nation in the upper, its angle more obtuse than a right angle ; space

on chin between mandibulary bones, broad in front, acute behind, the

snbopercles meeting below. Teeth very minute, scarcely appreciable.

Preorbital minutely serrated. Pectorals reaching about to middle of

ventrals, not to spinous dorsal ; spinous dorsal inserted above posterior

end of ventrals when fin is depressed; first spine of dorsal the longest :

soft dorsal and anal similar, their margins incised; ventrals inserted

behind middle of pectoral ; soft dorsal and anal scaly, 23 scales before

dorsal. Color slaty bluish above, silvery below; sides with rather faint

longitudinal bluish stripes which follow the rows of scales, fading out

on the belly and running into the darker color on the back; ventrals and
anal pale

;
pectoral and dorsals dusky ; a dusky bar at base of pectoral.

Pacific Coast of tropical America from Guatemala to Galapagos : the types,

two specimens (No. 1607, L. S. Jr. Univ. Mus.), the largest 8 inches long,

collected by the Albatross in the Galapagos. Close to Mugil hicilis, the

head larger, and with several minor differences. (Named for Dr. Wilbur
"Wilson Thoburn of Stanford University in recognition of his work on
the CottidcB.)

1186. MUGIL CUREMA, Ouvier & Valenciennes.

(White Mullet; Blue-back Mullet; Liza; Lisa Blanca.)

Head 4$; depth 3g. D. IV-I, 8 ; A. Ill, 9 ; scales 38-12. Body moder-
ately elongate, its depth about equaling that of Mugil cephalus. Snout
rather narrow and pointed, the upper profile not so oblique as lower.

Interorbital space slightly convex, 2| in head. Upper lip rather thick.

Space at the chin between the mandibulary bones oblanceolate, acutish

posteriorly. Preorbital rather narrow, nearly covering the maxillary
posteriorly. Eyes hidden anteriorly and posteriorly by a broad adipose
membrane. Teeth thick-set, rather small, but distinctly visible to the
naked eye. Scales rather small, about 23 from origin or dorsal to tip of
snout; soft dorsal and anal densely scaled. Soft dorsal slightly concave,
the seventh and shortest ray 2J- in second or longest ray. Anal similar to

soft dorsal. Pectoral falling short of spinous dorsal by a distance equal

to I its- length in adult, sometimes longer in young. Caudal forked.

Color dark olive above, with some bluish reflections; Bilvery below; no
dusky streaks along sides ; a rather small dark blotch at base of pectoral :

spinous and soft dorsal and pectorals pale, with numerous small dark
punctulations ; caudal pale, yellowish at base, margin of tin blackish;
anal and ventrala yellowish; side of head with two yellow blotches.
(

'

: '!" -
(
'"«

| to Brazil; Magdalena Ray to Chili, generally common on both
coasts of America, especially in th'e tropics. A food-fish of importance,
entering the sea more freely than does Mugil cephalu8

}
which is a baj

fish. Length about a foot. (Curema, a Portuguese name used by Marc-
grave, doubtless corresponding to the Spanish Queriman.

)

'""•'"".'''Mii: a Yuin n\M, Htat. Nat. Polae., m, 81 Martinique;
Cuba.
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Mugil petrosus, Cuvier & Valenciennes, I. c, 89, Brazil; Surinam, Gulf of Mexico; Cuba;

Jordan & Swain, Proc. U. S. Nat. Mii8., 1884, 268.

Mugil brasiliensis, Jordan & Gilbert, Synopsis, 403, 1883; Guntiier, Cat. m, 431, 1861; not of

Agassi z.

1187. MUGIL HOSPES, Jordan & Culver.

(LlSITA.)

Head 3| to 4 ; depth 4 to 4&. D. IV-8; A. Ill, 9; scales 38-13; eye 4*

in bead ; snout 4; maxillary 4. Body a little slenderer and more com-

pressed than in Mugil curema, the hack considerably arched, the profile

gently curved from tip of snout to front of soft dorsal. Eye moderate.

with a large adipose eyelid. Head broad, rounded above, the interorbital

width 2| in its length. Teeth very small, visible with a lens only. Tip

of lower jaw forming a right angle. Bare space between dentary bones

club-shaped, much larger than in Mugil curema, the subopercles barely

meeting below. Pectoral somewhat falcate, unusually long, reaching

about to base of third dorsal spine, 1£ in head, its long axillary scale

unusually long, half length of the fin and 2^ in head. First dorsal

inserted over middle of body, over middle of length of ventral spine
;

second dorsal moderate, its edge incised ; upper lobe of caudal a little

longer than lower, as long as head. Anal rather high ; ventrals inserted

before middle of pectorals. Dorsal and anal fins scaly. Color much
as in Mugil curema, rather greener above, sides silvery, with faint traces

of longitudinal streaks ; fins pale ; upper edge of pectoral and end of cau-

dal dusky ; a small blackish spot at base of pectoral above ; no yellow on

head. Length 9 inches. Pacific Coast of Mexico, not rare in Mazatlan

Harbor, with Mugil curema, from which the long pectoral readily distin-

guishes it. (Iiospes, a landlord, in allusion to the almost constant pres-

ence in the mouth of a small Oniscid crustacean similar to that found in

the Menhaden.)

Mugil hospes, Jordan & Culver, MS., Fishes of Sinaloa, 1895, Mazatlan. (Type, No. 2980,

L. S. Jr. Univ. Mus. ; cotypes, No. 47440, U. S. Nat. Mus. Coll. Jordan, Culver & Starks.)

1188. MUGIL GAIMARDIANUS, Desmarest.

(Red-eye Mullet; Liza Ojo de Perdriz.)

Head 4; depth 3f. D. IV-I, 8 ; A. Ill, 9; scales 35 or 36-11. Body
rather robust, moderately compressed. Snout rather narrow and pointed,

upper profile almost as oblique as lower. Interorbital space convex, 2J

in head. Upper lip rather thick, about as in Mugil curema. Space at the

chin between the mandibulary bones elliptical, acutish in front and
behind, scarcely longer than snout. Preorbital rather narrow, covering

about half of the maxillary. Eyes hidden anteriorly and posteriorly by
a broad adipose membrane. Teeth rather wide-set, very small, not visi-

ble without the aid of a lens. Scales in the adult rather large, evident

in 1 lie young, about 20 in a line from origin of spinous dorsal to tip of

snout ; soft dorsal and anal densely scaly. Soft dorsal concave on its
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margin ; the seventh ray shortest, 2\ in second or longest ray. Anal sim-

ilar to soft dorsal but more concave. Pectoral reaching very nearly to

front of spinous dorsal. Caudal forked. Color dusky above, with bluish

reflections, silvery below; no dusky streaks along sides; spinous and
soft dorsal dusky, the latter finely punctulate with brown, its anterior

rays tipped with black ; Caudal pale, broadly margined with black
;

anal pale, its basal half appearing dusky from dark punctulations; pec-

toral pale in front, rather dusky behind, where there is a dusky blotch at

base. Length 11 inches. Florida Keys to Cuba ; not abundant, but com-
mon at Key West. (Named for P. Gaimard, the associate of Quoy, in the

study of the auimals obtained on Freycinet's voyage of the Vranie and
the Physicienne, and on Dumont d'Urville's voyage of the Astrolobe.)

Mugil gaimardianus, Desmarest, Diet. Class., pi. 109, 1831, Cuba; no description; Poev, Ann.

Lye. Nat. Hi6t. N. Y., 64, pi. 7, figs. 1-3, 1875, Cuba; first description; Jordan & Swain,

Proc. U. S. Nat. Mus., 1884, 267.

1189. MUGIL SETOSUS, Gilbert.

Head 3f to 3f in length ; depth 4 ; eye large, equaling or slightly exc3ed-

ing the length of the snout, 3* to 4 in head, If in interorbital width. D.

IV-I, 8; A. Ill, 9; scales 37. Closely resembling Mugil hospes, from
which it differs widely in its much larger multiserial setae, and the

longer, narrower mouth. Mandibular angle less than 90 degrees; length

of cleft of mouth but little less than its width. Premaxillary set.-e in

a narrow band, not arranged in definite cross lines as in Chcenomugil ; those

of outer row very long and numerous, curved and closely crowded ; inner

setae much shorter, but arranged in several irregular series; mandibular

setse shorter and slenderer but larger than the premaxillary seta' of M.
curema ; in a single series ; a narrow strip only of the maxillary is visible

in the closed mouth. Upper lip thick. Preorbital denticulated. Adipose
eyelid partly covering pupil, but much thinner than in curema and related

species, the whole eye being visible through it in alcoholic specimens;

adipose mass lying behind eye less developed, encroaching but little on
theopercle. Suborbital very wide, as in Mugil trichodon. Scales moderate,
20 in front of dorsal, 11 in an oblique series from vent to base of dorsal.

Accessory scale on each side of spinous dorsal usually longer than the

base of the fin. Axillary scale exceedingly thin and membranous. Soft

portions of all the vertical fins scaled to tip; basal portions of the pec-

torals and ventrals also scaled. Pectoral long, pointed, slightly faloate,

as long as head behind front of pupil, reaching tenth or eleventh Boaleon

sides, failing to reach front of spinous dorsal by about \ its own length.

Spinous dorsal lower than soft dorsal. Both soft dorsal and anal strongly

falcate, the last rays muoh higher than middle rays, the anteriorrayswhen
depressed nearly reaching tips of last rays. Soft dorsal inserted over fourth
or lift h ray of anal. Caudal longer than head, the lobes long and pointed.

Plain grayish above, sil\ cry on sides and l>elo\\ , w it limit si I Lpea <>i ot her

markings. Ventrals unmarked, the other fins slightly dusky, the caudal
with a distinct Idaek margin. Very almndant at Clarion Island, ol* t he

Revillagigedo group, also found at Ma/atlan. where the color is much
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darker than in the types which came from bottom of volcanic ashes.

(setosus, bearing bristles.)

Mugil setosus, Gilbert, Proc. U. S. Nat Mus., 1891, 549, Clarion Island. (Coll. Gilbert.)

1190. MUGIL TEICHODON, Poey.

(Fan-tail Mullet.)

Head 4}; depth 3|. D. IV-I, 8; A. Ill, 8; scales 33-11. Body rather

robust, its depth somewhat greater than in Mugil curema. Snout rather

narrow and pointed, the upper and lower profile about equally oblique.

Interorbital space llattish or slightly convex, 2$ in head. Upper lip

thick, thicker than in any other species here described. Space at the

chin between the mandibulary bones oblanceolate, acutish posteriorly.

Preorbital narrow, covering little of maxillary. Eyes hidden anteriorly

and posteriorly by a broad adipose membrane. Teeth wide-set ; larger

than in most other species
;
plainly visible in both jaws, and about as long

as the nostril. Scales large, about 21 from origin of dorsal to tip of

snout ; soft dorsal and anal densely scaled. Soft dorsal concave ; the

seventh ray shortest, 2| in second or longest ray : anal similar to soft

dorsal. Pectoral not reaching nearly to front of spinous dorsal, Caudal

broad, forked. Color dusky olive above, with some bluish reflections;

silvery below. No dusky streaks along the rows of scales. A dark blotch

at base of pectoral. Dorsals and caudal pale, the former with very small

dark punctulations. Caudal margined with blackish. Anal and ventrals

yellowish. Pectorals pale, finely punctulate with brown. Length 10

inches. Florida Keys to Brazil ; very abundant at Key West, but rare

about Cuba. (#pt£, hair; bdovg, tooth.)

Mugil trichodon, Poet, Ann. Lye. Nat. Hist. N. Y., xi, 1875,66, plate S, figs. 4 to 8, Cuba.

Mugil brasiliensis, Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 27U; not of Agassiz.

365. CHiENOMUGIL, Gill.

Chsenomugil, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 169, (proboscideus).

Cleft of mouth lateral ; lower jaw narrow ; dentiform cilia in very many
series, broad, flat, and somewhat paved : upper lip very thick ; no adi-

pose eyelid. Small mullets, of the tropical shores. (xaivu, to gape :

Mugil.)

1191. CHvENOMUGIL PROBOSCIDEUS* (Giinther).

Head, and especially the body and tail, compressed ; the greatest depth

of body nearly equals length of head, and is <H in total length ; eye 4,

shorter than snout. Dorsal IV-I, 8 ; anal III, 10; scales 38, 14 in trans-

* A second species of Ohsenomugil, possibly American, is Chsenomugil nigro-strigatus (GOntheb):
Head 5; depth 4%; dorsal IV-I, 8; anal III, 9. scales 42, 13 or 14 in a transverse series, 27

between snoul and spinous dorsal. Upper lip extremely thick, without transverse fold, and with

about 7 series of small flat papillae on its interior half; lower lip with a broad membranaceous
margin, notched in the middle, hut not ciliated, interorbital space slightly convex, 2 1

t
in head.

Snout as long as eye or longer. Chin nearly entirely covered by the mandibles. Preorbital

truncate, not notched, not covering extremity of maxillary. Pectoral inserted nearly in the

middle of the depth of the body, without a pointed scale in its axil; not quite as long as head,
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verse series, 23 before the dorsal. The front part of the upper lip is

extremely thick and conically produced, nearly as long as rest of snout;
low part of each lip with a band of soft pavement-like papilla', arranged
in oblique series; lower jaw rather narrow ; cleft of mouth deeper than
broad ; in some specimens the band of papilla' passes into a series of fine

movable teeth anteriorly on the upper jaw. Upper anterior profile nearly
straight, obliquely descending; interorbital space convex, 2 in head, and
scaly

;
preorbital area naked. Maxillary entirely hidden by the preor-

bital, which has the extremity truncated and minutely serrated. The
spinous dorsal begins somewhat nearer base of caudal than to end of
snout; the soft dorsal and anal with small scales between the rays, the
former is higher than the spinous dorsal, and commences above the middle
of the anal fin ; anal fin rather higher than long, as high as soft dorsal

;

pectoral \\ in head ; caudal emarginate. Silvery, upper parts greenish
;

dark stripes of spots along the series of scales. (Gunther.) Pacific Coast
of tropical America; generally common in rock pools. Length 6 inches.

Known from Mazatlan, Cordova, and Panama, (prohoscideun, having a

proboscis.)

Mugii proboscideu8, GCxtiier, Cat., in, 459, 1861, Island of Cordova, west coast of Cen-
tral America. (Coll. G. U. Skinner and Captain Dow.)

Chsenomugil proboscidetu, Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 272.

366. QUERIMANA, Jordan & Gilbert.

Querbnana, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 588, (harengns).

This genus includes little mullets, with but 2 spines in the anal fin

and with the teeth in the jaws less ciliiform than in Mugil. Adipose eye-

lid wanting; preorbital serrate. The species are all American, of small

size, and some of them swim in great schools at the surface. Querimana is

close to the Australian genus Afyxus, but Myxus has 3 anal spines. (Qu< r-

nimn, a Portuguese name of Mugil curema.)

a. Teeth in lower jaw obsolete; species of small size.

b. Scales small, 38 in a longitudinal series; dorsal fin IV-I, 8; anal II, !) or 10.

HARINQl 8, 1192-

hi,. Scales largo, 28 or 29 in a longitudinal series; dorsal fin IV-I, 8; anal 11,7 or 8.

oi bans, ii*j;{.

1192. QUERIMANA HABENGUS (Qtlnther).

(El Verde.)

Head 3±; depth 3i to 4. Dorsal IV-I, 8; anal II, 10; scales 38. Head
and body compressed; cleft of mouth broader than deep, not reaching

reai hing fourteenth scale of lateral line. Spi is dorsal commences midway between snout and
udul, or above the sixteenth scale of lateral line; sofl dorsal begins above the twenty-

h scale, or above the third soft anal ray. Bofl dorsal do! caly. much higher than loo

high as anal, which ib longer than the dorsal. Body with about 11 brownish-black longitudinal
.- produced by a Beries of spots, one always belonging t" the cuticular fold base

tie (Glinther.) One specimen from unknown locality, supposed to be from 81 Vincent.
Whether oi tip rap, Verde Islands or of the West [udiee is unknown, (srfger, black; ttrigmhn,

in-, (ii \ 1 10 it, Cat., in, I.
ri7, 1861, supposed to be from St. Vincent,

1 . \. \. 58
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orbit ; a single series of small fixed teeth in upper jaw, none in the lower

or on the vomer ; lips thin. Preorbital serrate, anteriorly and interiorly.

Anterior dorsal spines of moderate strength, 2 in head. . Sides and belly

bright silvery , back clear green ; a large silvery blotch on each side above,

fading at death. Length 2 inches. Pacific Coast of Tropical America,

from Mazatlan to Peru ; locally abundant, (harengus, herring.)

Myxvu harengus, GCntiier, Cat., in, 467, 1861, Pacific Coast of Central America. (Coll.

Captain Dow.)
Querimana harengus, Jordan & Swain, Proc. U. S. Nat. Mus., 1884,274.

1193. QUERIMANA GYRANS, Jordan & Gilbert.

(Whirligig Mullet.)

Head 3£; depth 3f ; eye 3}, large, equaling interorbital width, about

twice length of snout. D. IV-I, 7 ; A. II, 7 or 8; scales 28 or 29. Body
compressed, especially below ; upper anterior profile descending in a curve

to the short snout ; top of head transversely convex ; mouth rather narrow,

oblique, the symphysis of lower jaw forming an acute angle. Teeth in a

single series in upper jaw, rather better developed than in species of

Mugil, but not evidently of different character. Origin of ventral fins

midway between snout and end of anal fin
;
pectorals long, 5 times in

length of body ; vertical fins apparently scaleless. Some specimens (per-

haps females) green above; sides and belly silvery; middle of back with

a large pale area, shining silvery when in the water. Other specimens

(perhaps males) with a broad coppery olive shade along the sides, extend-

ing on the back ; color otherwise the same ; the pale dorsal blotch as in

the other; fins pale. South Atlantic Coast of United States, known from

Woods Hole (Smith and Kendall) to Key West; generally abundant ; a

curious little mullet, often found swimming round and round in great

schools at the surface like whirligig beetles ; usually mistaken for the

young of the mullet or the bluefish. According to Mr. W. C. Kendall it

is common off Fortress Monroe, Virginia. Close to Querimana harengus,

but differing in coloration, size of scales, fin rays, etc. Length 2 inches.

(gyrans, whirling.)

Querimana gyrans, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1884, 26, Key West ; Smith, Bull.

U. S. Fish Comm., xi, 1891, 192. (Type, No. 34966. Coll. Jordan.)

367. AGONOSTOMUS, Bennett.

Agonostomus, Bennett, Proc. Comm. Zobl. Soc, 1830, 166, (ielfairii).

Dajaus, (Vvikh & Valenciennes, Hist. Nat. Poiss., xi, 164, 1836, (monticola).

Nestis, Cuvife & Valenciennes, J. <., xi, 166, 1836, (cyprinoides telfairii).

Fresh-water mullets, with cleft of mouth extending laterally about to

front of eye. Small teeth in villiform bands in both jaws, and some-

times on the vomer. Edge of lower lip rounded, not sharp. Stomach

not gizzard-like. Anal spines usually 2, the first soft ray slender and

often taken for a spine. Streams of mountainous regions in tropical

countries. The American species constitute the subgenus Dajaus, char-

acterized by the presence of teeth on the palatines. (</-, without : yuvia,

angle; drbfia, mouth.)
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a. Interorbital space flat, narrow, 4 in head; head Z~/z ; depth 4^ to 4%; lips thin; scales

40 to 42-13. percoides, 1194.

aa. Interorbital space convex, broad, 2% to 3 in head.

b. Lips thin; body rather deep; maxillary to front of eye. monticola, 1195.

bb. Lips thick.

c. Maxillary 6hort, barely reaching front of eye, 4 in head; eye 5 in head; head 4%
in length. nasotds, 1196.

cc. Maxillary long, reaching posterior margin of pupil, 2^ in head; eye very small,

6% in head; head 3% in length. microps, 1197.

Subgenus DAJAUS, Cuvier & Valenciennes.

1194. AGOXOSTOMUS PERCOIDES, Gunther.

Head 3f; depth 3f. Dorsal IV-I, 8; anal III, 9; scales 40 to 42-13.

Vilhform teeth in the jaws and on the vomer and palatines; upper lip

thin ; maxillary reaching beyond front of eye ; interorbital space flat,

its width 4 in head, rather greater than diameter of orbit, which equals

length of snout. Origin of spinous dorsal midway between snont and
base of caudal ; length of anterior spine more than half that of head.

Soft dorsal as high as the spinous ; caudal deeply emarginate ; anal fin

higher than soft dorsal
;
pectoral as long as head without snout ; ventrals

somewhat shorter than the pectoral fins. Nearly uniform greenish (in

spirits); blackish blotches between the dorsal spines. ^Giinther.)

Fresh waters of San Domingo and probably of other islands, (percoides,

nepKoeidfjc, like a perch.)

Agonostoma percoides, Gunther, Cat., in, 464, 18G1, San Domingo.

1195. AGONOSTOMUS MONTICOLA (Bancroft).

Depth 4£ to 4-£ in total length (about 3| without caudal). Dorsal IV-
I, 8; anal III, 9; scales 40 to 42, 12 in transverse series. Small teeth in

jaws and on the vomer and palatines. Upper lip thin; maxillary reach-

ing eye; interorbital space convex. Spinous dorsal somewhat nearer

snout than base of caudal. (Giiuther.) Fresh waters of the West Indies

and eastern Mexico, Vera Cruz, etc. (monticola, inhabiting mountains.)

Mnyil monticola, BANCROFT, in Griffith's Edition Cuvier's Animal Kingdom, Fishes, 367, plate

36, 1836.

Mmjil irrelitu8, GOSSK, Nat. Sojourn Jamaica, 84, 1851, Jamaica.
Agonostoma monticola, Gunthkr, Cat., in, 464, 18f>l

1 196. AGONOSTOMUS NASUTUS, OUather.

(Tbuoha.)

Head 1}: depth 4J; eye li in snont or 5 in head. Dorsal IV-I, 8 ; anal

III, 1); scales 42-12 in transverse series, lil scales before the dorsal.

Body moderately compressed, rather thick behind the head : upper ante-

rior profile slightly convex above the operoles. Snout obtusely oonio.

Preorbital not toothed. Rather narrow bands of villiform teeth in the

jaws, on the vomer, and on the palatines. Upper Lip thick: month
oblique, of moderate width, maxillary reaohing eye, entirely hidden
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when mouth is closed. Iiiterorbital space convex, 2f in head. Anterior

dorsal commences nearer snout than base of caudal, and above tenth

scale of lateral line : its anterior spines rather strong, 2 in head. Soft

dorsal a little higher than the spinous, not scaly, commencing above the

twenty-fourth scale, or above the fourth anal ray : caudal fin emar-

ginate : anal fin somewhat higher than the dorsal, spines feeble, the first

quite rudimentary : pectoral inserted above the middle of the depth of

body, as long as distance from nostril to posterior edge of opercle. Back

grayish green, each scale with a brown margin ; a silvery band from

base of pectoral to caudal fin ; lower parts silvery : base of pectoral

blackish. (Giinther.) Rivers of Central America, on both sides of the

isthmus, north to Lower California." (nasutus, long-nosed.)

Agonostoma nasutum, Gunther, Cat., in, 463, 18G1, Rio Geronimo; GCnthee, Fishes Central

America, 444, plate TO, fig. 2, 1866.

1197. AGONOSTOMUS MICBOPS, Gunther.

Head 3i; depth 4J ; snout much longer than eye of male, which is

61 in head. Dorsal IV-I, 8 ; anal III, 9 ; scales 43-12 in transverse

series. Bands of villiform teeth in the jaws, on the vomer, and on the

palatine and pterygoid bones. Upper lip thick, protruding anteriorly;

maxillary extending beyond the vertical from anterior margin of eye

;

2\ to 3 in head ; interorbital space convex. Distance between dorsal

fins not as great as length of head; anterior dorsal commencing midway
between snout and base of caudal. (Gunther.) Streams of West Indies

and Central America, {uiupbc. small; faf), eye.)

Agonostomn microps, Gunther, Cat., in, 462, 1861, probably West Indies.

Dqjaits microps, Gunther, Fishes Central America, 444, plate 70, fig. 1, 1866.

368, JOTURUS, Poey.

Joturtts, Poey, Memorias, n, 263, 1861, (pichardi).

Large fresh-water mullets, with the head heavy, the blunt and tumid
snout projecting beyond the small, inferior mouth : mouth broad, with

* Specimens from San Jose del Cabo, near Cape San Lucas, obtained by Mr. Lyman Belding,
are thus described:
Head 4 !

4 to V _. in length (to base of caudal); eye 4 1
., in head: maxillary Dot longer than

interorbital width, contained 2% to 3% times in head; a band of pterygoid teeth often but not
always developed; dorsal spines very Btrong, not flexible, the origin of the fin nearer snout
than tail; caudal well forked, the middle rays 1% in outer; maxillary usually extends slightly
beyond front of orbit.

Other specimens obtained by the Hopkins Expedition at Mazatlan are described as follows:

Head 4%; depth 4%. 1>. IV-I, 8; A. II, lo ; scales43-13. Lye:'.-., in head; snout :;-..; max-
illary :;' ... Pectoral i ' 3 in head: caudal as long as head. Body moderately elongate, not much
compressed; nape prominent, rounded. Interorbital space much rounded, its width 3 in head.
Preorbital narrow, as wide as pupil; mouth rather small, the maxillary reaching front of pupil;
lower jaw included. Eye large, without adipose eyelid. Teeth small, sand-like, in hands;
vomer roughish. tiill rakers slender, close-set. Pectoral short, not reaching spinous dorsal,

the ventrals inserted under middle of its length; ventralswith a small accessory scale; anal and
soft dorsal scaleless. their free edges concave; caudal well forked, olivaceous; sides creamy;
belly silvery; back and sides with many Mack scab - • att r 1 about, making irregular spots.

Pectoral with a conspicuous black bar at base, crossed by a pale streak; a narrow dark rim
around lower half of eye. Fins all creamy yellow, the upper ones dotted and clouded with
black. Young with a black blotch on firsl dorsal, surrounded by orange. Pectoral bar ami
mottled scales of bodj evident in young and old. Length 8 to 12 inches. Rivers of Sinaloa:
very abundant in rapid places in clear waters; our specimens from Rio Presidio. Locally
known as Trucha or Trout.
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little lateral cleft ; lower lip very thick, its edge forming a soft sharp-

edged fold, its outline very ohtuse. Teeth coarse, blunt incisors, with
serrated edges, arranged in broad patches on jaws and vomer: two
patches of lower jaw not coufluent. No adipose eyelid. First dorsal

with four spines ; anal with three; scales large. One species, living at

the foot of waterfalls in tropical America. (Joturo, the Spanish name of

Joturus pichardi at Havana.)

1198. JOTURUS PICHARDI, Poey.

(Joturo ; Bobo.)

Head 4*; depth 3?
; eye 6 in head, 3 in interorbital width; snout 2f.

D. IV-I, 9 ; A. Ill, 9; scales 42 to 45-13 or 14; vertebrae 11+13. Body
robust, a little compressed behind. Head heavy, little compressed, gib-

bous above and anteriorly. Snout thick, broad, protruding, blunt and
tumid at tip, considerably overhanging the small inferior mouth, and
entirely below the level of the eye. Maxillary reaching nearly to poste-

rior margin of eye, 2\ in head, hidden entirely beneath the preorbital.

Mouth broad, but without much lateral cleft; lower jaw included.

Upper lip thick, slipping beneath the snout. Lower lip very thick, its

anterior edge forming a soft sharp-edged fold ; outline of the lip very

obtuse. Teeth rather strong, coarse, bluntly conical, forming a large

ovate patch on each side of lower jaw, the two patches not confluent : a

similar but smaller patch on the vomer ; no teeth on the palatines ; upper

jaw with a band of similar but rather smaller teeth. Nostrils roundish,

close together, in front of the small round eye, which is nearer angle of

mouth than level of top of head. Interorbital space very broad, trans-

versely convex. No adipose eyelid. Neither lip with cirri or papillae.

Scales of head each with many smaller ones at base; accessory scales on

body largely developed. All the fins, including spinous dorsal, covered

with small scales. Gill membranes largely united, free from the isthmus.

Dorsal spines compressed and curved, becoming rapidly shorter from the

first, which is about two-thirds length of head. Second dorsal and anal

with their free margins concave, the anal somewrhat falcate its longest

ray 1,', in head. Caudal forked, as long as head. Pectoral as long as

head, reaching middle of first dorsal. Color dull olivaceous, wit hout

distinct markings: paler below. Length 2 feet. Cuba. Panama. Costa

Rica, and Vera Cruz; a robust, vigorous fish, living in mountain tor-

rents; common in Rio Almendares near Havana, ami known from the

mountain streams of Costa .Kica, and from streams about Panama.

Used as a food-fish in Havana. (Named for Don F.stehan Piohardo,

"estimable anteur (Tun ' Diccionario Provincial de voces Cnbanos."

Jolurus pichardi, Poey, Memoriae, U, 263, L861, Cascades throughout Cuba; JORDAN, PrOQ.

i . B. Nat. Mi.-., L88I

noataiiut globici ps, GUnther, Add Blag. Nat. Hit. I) XIV, 370, 1874, My /ant la, Vera Cruz.

Jotwnu atipet, Jordan ft Gilbert, Proc I , B. Nat. >iu-., 1888, 878, Rio Bayano near Panama.
(Type, No. 31010. Coll. Captain Dow.)
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Family CVIII. SPHYK.EXID.E.

(The Barracudas.)

Body elongate, subterete, covered with small cycloid scales. Head very

long, pointed, pike-like, scaly above and on sides. Mouth horizontal,

large. Jaws elongate, the lower considerably projecting : upper jaw non-

protractile, its border formed by the premaxillaries. behind which are the

broad mamillaries : large, sharp teeth of unequal size on both jaws and
on palatines ; none on the vomer ; usually a very strong, sharp canine

near the tip of the lower jaw. Opercular bones vs ithout spines or serra-

tures. Gill openings wide, the gill membranes not united, free from the

isthmus
;
gill rakers very short or obsolete. Branchiostegals 7

;
gills 4, a

slit behind the fourth. Pseudobranchia' well developed. Air bladder large,

bifurcate anteriorly ; many pyloric cceca. Lateral line well developed,

straight. Pectoral fins short, placed in or below the line of the axis of

the body ; ventrals I, 5, abdominal, in advance of the middle of the body

;

first dorsal over ventrals, of 5 rather stout spines ; second dorsal remote

from first dorsal, similar to anal and opposite to it: caudal fin forked.

Vertebrae 24. First superior pharyngeal not present. Second, third, and

fourth separate, with teeth. Lower pharyngeals separate. A single

genus of about 20 species : carnivorous pike-like fishes, often of large size,

active and voracious, inhabiting warm seas, many of them highly valued

as food. (Sphyrcenidce, Giinther, Cat., n. 334-341, 1860.)

369. SPHYRiENA* (Artedi) Bloch & Schneider.

(Barracudas.)

Sphyrxna (Artedi) Bloch & Schneider, Syst. Tenth., 109, 1801, (sphyrsena).

Sphserina, Swainsok, Class'n Fishes, 11, 175, 1839, (europsea— qahyrsena).

Characters of the genus included above, (ocpvpaiva, the ancient name,

"hammer fish,'" from coi-pa, a hammer.)

a. Scales large, 75 to 85 in lateral line; origin of first dorsal behind root of ventrals, over last

third ur fourth of pectorals; body compressed; lower jaw with fleshy tip; maxillary reach-

ing past front of orbit ; teeth large. PICT/DA, 1199.

aa. Scales moderate, 110 to 130 in lateral line; body subterete or compressed.

)'. Pectorals reaching front of spinous dorsal ; maxillary reaching front of orbit , origyi of

spinous dorsal behind root of ventrals.

e. Lower jaw with fleshy tip; teeth very strong; scales in lateral line 110. ENSIS, 12tK).

cc. Lower jaw without fleshy tip; teeth strong; lateral line 130. GUACHANCHO, 1201.

bb. Pectorals not reaching front of first dorsal; maxillary not reaching front of orbit.

(J. Eye large; teeth small; interorbital ana convex: median ridge of frontal groove

not well developed. Pld'DILLA, 1202.

dd. Eye small; teeth larger; interorbital space flatfish; median ridge of frontal groove

prominent. borealis, 1203.

aaa. Scales very small, 150 to 170 in lateral line; origin of spinous dorsal well behind tip of

pectorals, before the vertical from root of ventrals; lower jaw with fleshy tip. Body

slender, subterete.

* For a detailed account of the American species of this geuus see Meek & Newland, Proc. Ac.
Nat. Sci. Phila., 1884, 67, et seq.
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e. Body less slender, depth 7% in length; scales in lateral line 160 to 170.

ARGENTEA, 1204.

ee. Body very slender, depth 9 or 10 in length; scales in lateral line 150.

SPHTBJBNA, 1205.

1199. SPHYR.EXA PICUDA, Bloch & Schneider.

(Great Barracuda; Piccda; Becixa.)

Head 3; depth 2 in head ; eye rather small, about 6 in head, equal to

width of interorbital area. D. V-I, 9 ; A. 1,9; scales 10-75 to 85-10,

the cross series counted from lateral line to front of dorsal and anal fins

respectively. Body oblong, slightly compressed, covered with large scales.

Head large; maxillary large; nearly J length of head, its posterior margin
reaching past front of orbit. Lower jaw with fleshy tip, bluntly conical.

Interorbital area concave, with a shallow median groove (as wide as pupil,

at posterior edge of orbit), divided by a ridge in front and behind. Supra-

ocular ridge bony and striate. Preocular ridge present. Teeth large
;
pre-

maxillary teeth small, little compressed, irregularly set, nearly uniform

in size, somewhat thicker and shorter posteriorly
;
premaxillary with two

pairs of very large compressed teeth, their length more than half width

of pupil; anterior ones directed downward, posterior ones downward and
backward; teeth in lateral series of lower jaw small anteriorly, increas-

ing gradually backward, when they nearly equal those on palatines; pal-

atine teeth similar to those on lower jaw, arranged in reversed order.

Distance from tip of snout to front of dorsal 2f- in body ; second dorsal

spine longest, 1\ in snout; second dorsal and anal equal ; anal inserted

under first third of soft dorsal; caudal forked, upper lobe the longer;

pectorals reaching beyond front of dorsal, 2\ in head ; origin of first dor-

sal slightly behind the ventrals ; cheeks and opercles scaly, about 12

rows of scales on cheeks ; upper part of head with small embedded scales.

Color silvery, darker above ; sides in young with about 10 dark blotches

which break up and disappear with age. Some inky spots, usually on

posterior part of body, are very conspicuous in both old and young speci-

mens. Soft dorsal, anal and ventral fins black, except on margins. Pec-

torals plain, except upper part of its margin ; which is black. Fins of

very young specimens nearly plain. West Indies and Brazil, north bo

lVnsacola. Charleston, and the Bermudas, very common in the tropics.

The Largest and most voracious of the Barracudas, reaching a Length of 6

feet : valued as (bod; sometimes dangerous to bathers, being fierce as a

hark. (Picuda, the Spanish name, from the same root as pike.)

Umbla minor marina, the Barracuda, Oatesbt, Fishes of Carolina, etc., pL L, 17:u, Bahamas.

. Parba, Dif. Piezas, Bist. Nat. Onba, 90, pi. 36, fig. 2, 1787, Havana.

Bphyrtena aphyrtena, va.r.picuda, Bloch & Bohnxider, Syst. Ichth., 110, 1801; after Paera.

Bphyrsena becuna, Lai l i i de, Hist. Nat. Poles., v, pi, it, Bg. 3, 1808, from drawing made by

J'i.i mii i:. at Martinique.

uda, Shaw, Zool., \ , 105, 1804; after Oath

Bphy i, GOnther, Cat., in, 336, 1861 j Jordah A Gilbert, Synopsis, i 12, 1883; bIeek A
Newi.am., Proc. Ac. Nat. Scl. Phi1a.,l£ I
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1-200. SPHYRJEXA EXSIS, Jordan & Gilbert.

(YlCUDA.)

Head 4 : depth 8 or 9 ; eye 6 to 7 in bead : snont 2J. D. V-I, 9 : A. II,

8 ; scales 110. Body moderately elongate. Pectoral 2f , reaching about

to front of first dorsal. Ventrals inserted before tirst dorsal. Canine

teeth of lower jaw, palatines, and inner row of premaxillary very large,

much as in Sphyraena picuda. Maxillary reaching about to front of

dorsal. Silvery, darker above, with traces of numerous vague darker

crossbars. Gulf of California to Panama : rather common : a food-hsh

of some importance. Length about 2 feet, (ensis, sword.)

Sphyrsena ensis, JbKDAN & Gilbert, Bull. t*. S. Fish Cumin., li, 188:2, 106, Mazatlan ; Type,

No. 28210, Coll. Gilbert); Meek & Neweamd, Proc. Ac. Nat. Sci. Phila., 1884, 70.

Sphyrsena forsieri, Steindachner, Ichth. Beitrage, vu, 4, IsTS : not of Cvviek A VAi.ExriE.NM-.

which is an East Indian species.

1201. SPHYR.EXA GUACHANCHO, Cuvier & Valenciennee.

(GUAGUANCHE : GUAGUANCHE PELOX.)

Head 3i : depth 2 in head : eye rather large, 5$ in head, a little exceed-

ing interorbital area. D. V-I, 9 : A. I, 8 : scales in lateral line 120 to 130.

Body rather slender, subterete, covered with moderate-sized scales : head

large: maxillary small, less than i head, scarcely reaching orbit; lower

jaw bluntly conical, without fleshy tip. Interorbital area flat ; median

groove very shallow, the median longitudinal ridge very small, anterior
;

supraocular ridge bony, striate: preocular ridge large. Premaxillary

teeth small, 35-40 in number: premaxillary teeth present ; anterior pala-

tine teeth larger and more compressed than those on premaxillary. widely

set, decreasing in length gradually : teeth in lateral series of lower jaw
small and closely set anteriorly, larger and wide-set posteriorly, about

10 in number: a large compressed tooth at symphysis. Origiu of first

dorsal above tip of pectoral, slightly behind the ventrals: distance

between dorsals ."U in body : distance from tip of snout to spinous dorsal

21 in body; scales moderate, almost uniform in size: cheeks and opercles

scaly ; upper part of head with small embedded scales. Color light olive,

yellowish on soft dorsal ; anal and ventral tips of caudal rays black : top

of head dark : dark punctulations on upper part of body : spinous dorsal

with some dark punctulations. West Indies, north to Pensacola,

and occasionally northward in the Gulf Stream as far as Woods Hole.

A slender species, rather common in the tropics. Length 2 feet. (Guu-

guanche, the common name in Cuba.)

Sphyrsena guachancho, Cuvieb & Valenciennes, Hist. Nat. Puis?., in, 342, 1S2'.>, (lapsus for

ijiKvjuaif In i. Havana: (Coll. Pory); Jordan & Gilbert, Synopsis, 411, 1883.

Sphyrsena giinlheri, Hai.y, Ann. Mag. Nat. Hist., xv. 1875, '27i>. Colon.
Sphyrsena guaguanclte, Poey, Memorias, n, 160, 1860; Meek & Newland, Proc Ac. Nat, Sci.

Phila., 1884, 70.

1-202. SPHYK.ENA PICUDILLA, Poey.

(PlCUDILLA.j

Head 3£; depth 2£ in head; eye large, about 5 in head, 1$ times inter-

orbital space. D. V-I, 9; A. I, 9; scales 110. Body rather robust,
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subterete, covered with scales of moderate size ; head rather large ; max-
illary rather small, about 2f in head, not reaching orbit. Jaw with
fleshy tip, bluntly conical. Interorbital area flattish ; median groove
shallow, divided by a very indistinct median ridge ; supraocular ridge

bony, striate; preocular ridge rather prominent. Premaxillary teeth

small, subcorneal ; dentition as in Sphyrcma boreulis, but slightly weaker;
position of spinous dorsal, in comparison with ventrals, variable; dis-

tance from tip of snout to origin of spinous dorsal about 2
1

1- in body;
pectorals not reaching spinous dorsal ; space separating dorsals about 5|

in body; second dorsal equal to and somewhat in advance of anal;

cheeks and opercles scaly ; small embedded scales on upper part of head

;

scales on body moderate, uniform in size. Color light olive, darker

above; soft dorsal, anal and ventral fins yellowish ; spinous dorsal and
pectorals darker; upper parts of preopercle and opercle each with a

dark spot; top of head and tip of snout blackish. Not rare. West
Indies, on the coasts of Cuba, ranging southward to Bahia. Length 18

inches. S. picudilla is very closely allied to S. borcalis. Its eye is, how-
ever, much larger (when specimens similar in size are compared), and the

frontal groove is somewhat different, (picudilla, diminutive of picuda.)

Sphyrsena pkudiUa, Poet, Memorias, n, 1G2, 1860, Havana ; Meek & Newlanp, Proc. Ac. Nat
Sci. Phila., 1884, 72.

1203. SPHYR.ENA BOREALIS, De Kay.

CNorthern Barracuda.')

Head 3; depth 2^; eye rather small, about 6 in head, scarcely exceed-

ing width of interorbital area. D. V-9 ; A. I, 9; scales 115 to 130.

Body rather slender, subterete, covered with moderate-sized scales ; head

large; maxillary small, less than i head, not reaching front of orbit by

i diameter of eye ; lower jaw with fleshy tip, bluntly conical. Interor-

bital area convex ; median groove very shallow, divided by a distinct

longitudinal ridge, especially well defined immediately before nostrils;

supraocular ridge striate ; preocular ridge moderate. Premaxillary teeth

small, about 40 in number; front of premaxillary with two pairs of large

teeth (sometimes accompanied by smaller ones), canine-like; anterior

smallest, directed downward, posterior ones downward and backward:

anterior palatines larger than premaxillary teeth, and more compressed

and widely set
;
posterior ones small and closely set ; orderof teeth on lower

jaw reversed, but similar to those on tin- palatines, and smaller, about 10 in

series: large tooth near tip of lower jaw present. Origin of dorsal over or

slightly in advance of ventrals. well behind point of pectorals; distance

between dorsal fins 5^ in length of body : distance from tip of snout to

spinous dorsal '2, 1

,, in body : scales moderate. Bomewhal larger behind soft

dorsal and anal: cheeks and opercles scaly: small embedded scab's on

upper parts of head. Color olivaceous, sih ery below
;
young \\ it h. dnskj

blotches across the hack and along the lateral line. Atlantic Coast of

United States from Cape Cfod t<> ( ape Fear, rather common northward:

a small species closely allied to 8phyrcBna picudilla ; rarely used for food.

Length rarely more than a foot, (borealia, northern.)
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Sphyrsena borealis, De Kay, N. Y. Fauna: Fishes, 37, plate GO, fig. 190, 1842, New York ; Meek

& Newland, Proc. Ac. Nat. Sci. Phila., 1884, 73.

Sphyrsena spet, Jordan & Gilbert, Synopsis, 411, 1883; not of Hauy.

1204. SPHYR.EXA ARGEXTEA, Girard.

(California Barracuda; Barracouta.)

Head 3f; depth 7i; eye 10. D. V-I, 9; A. I, 8 ; scales in 238 series, 16fi

in the lateral line. Body elongate, little compressed. Lower jaw much
produced, fleshy at tip. Maxillary not reaching front of eye, about 3 in

head. Teeth moderate, little compressed. Spinous dorsal inserted a little

nearer snout than caudal, just in front of ventrals, well behind the end

of the pectorals, which are a little longer than the ventrals and less

than ro the total length. Scales very small. Brownish, with bluish

luster; belly white, scarcely silvery. Length 5 feet. Pacific Coast, from

San Francisco southward to Cape San Lucas ; very abundant about the

Santa Barbara Islands. A long and slender Barracuda, very closely related

to the European Sphyraena sjrfiyrana', an important food-fish with flesh

rich, firm, and delicate, (argenteus, silvery.)

Sphyrsena argentea, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 144, San Diego, California; Meek
& Newland, Proc. Ac. Nat. Sci., 1884, 75.

Sphyrsena lucasana, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 86, Cape San Lucas.

1205. SPHYR.EXA SPHYR.EXA (Linnaeus).

(European Barracuda ; Spet ; Sennet.)

Head 3^; depth 9 to 10 in total length; eye 8. D. V-I, 9; A. I, 9;

scales 150-25 to 30; vertebrae 21. Operculum with a single point : lower

jaw with a long fleshy appendage anteriorly. Pectoral 12 in total length,

and nearly equal to that of the ventrals; the spine of the latter is not

much shorter than the rays. The origin of the first dorsal is far behind

the extremity of the pectorals, and somewhat before the vertical from the

root of the ventrals, in the middle of the length of the fish, the caudal

not included. The interspace between the 2 dorsals is equal to ^ of the total

length. Above uniform greenish lead-colored, beneath silvery ; the color

of the back sometimes emits crossbars intersecting the lateral line.

Young individuals brown spotted. Coasts of southern Europe and neigh-

boring islands ; rather common ; recorded from the Bermudas by Dr. Goode.

(Eu.) (Sjjhyncna, ac/vpaiva, the ancient name.)

/.'so.-- sphyrsena, Linnjkus, Systema Naturae, Ed. x, 313, 1758, Mediterranean Sea; after

Sphymna of Artedi.

Esox sjict, IIXi'Y, Encycl. Meth. Poiss., 1787; after LiNN.r.rs.

Sphyrsena vulgaris, Cuvier'& Valenciennes, Hist. Nat. Poiss., in, 327, 1829, Mediterranean:

Gunther, Cat., ii, 334, 1860.

Sphyrsena viridescens, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 339, 1829, St. Jago, Cape

Verde Islands.

Sphyrsena spet, Goode, Bull. U. S. Nat. Mus., v, 1876, 61.
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Remotely allied to the Percesoces but showing also certain Percoid char-

acters is the singular

Suborder RHEGNOPTERI.

Actinosts of pectoral fin of 3 forms, 2 of them normal, supporting the

pectoral fin, 1 of them longitudinal, without rays, and the fourth a plate

on the coracoid, supporting 3 to 10 free and separate rays or feelers. Post-

temporal and shoulder girdle normal; vertebra 10 + 14= 24: 2 separate

dorsal fins, the first of a few spines. Pseudobrauchire concealed ; ventrals

subabdominal, behind pectorals. One family, Polynemidce, of uncertain

origin and affinities, (prj-yvvu, to break asundei ; -repov, fin.)

Family CIX. POLYNEMIDvE.*

(The Threadfins.)

Body oblong, compressed, and covered with rather large, loosely inserted,

ctenoid scales. Lateral line continuous, continued on the tail, usually

forked, with a branch on each lobe. Head entirely scaly ; snout more or

less conical, projecting over the mouth, which is rather large, inferior, with

lateral cleft
;
premaxillary protractile, its basal process vertical: maxil-

lary without supplemental bone, extending much beyond the eye, which

is anterior, lateral, rather large, with a well-developed, adipose eyelid.

Villiform teeth on jaws, palatines, and sometimes on vomer. Pseudo-

branchia? concealed. Branchiostegals 7. Gill membranes separate and

free from the isthmus. Gills 4, a slit behind the fourth. Two separate

dorsals, somewhat remote from each other, the first of 8 feeble but rather

high spines, the first and last spines very short, the third longest: the

second dorsal equal to first in height but base somewhat longer, of soft

rays only. Anal fin either similar to or much longer than soft dorsal : caudal

fin rather long, widely forked. Second dorsal, anal, and caudal fins more

or less covered with small scales ; the first 3 or 4 dorsal spines winged.

Ventrals I, 5, abdominal, but not far removed from pectorals: pectoral tins

moderate, placed low, in two parts, the lower and anterior portion of sev-

eral filiform articulated appendages, free from each other, used as organs

of touch. In the young the dorsal, caudal, and pectoral fins are dusky,

the anal and ventral fins white; all the fins grow darker with age. the

pectorals usually becoming black, the operculum blackish. Bones of the

skull with a well-developed muciferous system as in SciatnidCB. Basis cranii

double, with muscular tube; post-temporal bifaroate; hypercoracoid

with median foramen; superior pharyngeal boucs 1. Pectoral actinosts

divided; 2 of them normal, supporting the pectoral tin, i longitudinal,

without rays, and 1 a plate on the coracoid. supporting the pectoral lila-

ments. stomach ccBcal, with a few pyloric appendages. Air bladder

rarions, sometimes wanting. Vertebras 10 + 14 21. Genera it Oaleoide» t

* For a r.-vi.-w ofthil family Kii--!., Ai.nuN N. F. Ac Bel., V, \\<n\, 1
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Polistonemus, Polynemus, and Polydactylus; the last 2 only are found in

America : species about 25, inhabiting sandy shores of tropical seas, and

sometimes entering rivers. Most of them are valued as food-fishes, their

flesh resembling that of the Scia nuke. The relations of this peculiar fam-

ily appear to be with the Scicenidce on the one hand, and with the Mugilidce

on the other, but ail these resemblances may be superficial. (Polynemicke,

Giinther, Cat., 11, 331-340, 1860.)

• i. Anal fin much longer than soft dorsal, of about 30 rays; vomer without teeth; preopercu-

lum entire; free filaments of pectorals longer than body. PoltnemTjs, 3T0.

aa. Anal fin not much longer than soft dorsal, of about 13 or 14 rays; vomer with teeth; pre-

operculum serrate; free filaments of pecto:als mostly shorter than body.

POLTBACTYLVS, 371.

370. POLYNEMUS (Gronow) Linnaeus.

Polynemus, Gronow, Mas. Fchthyol., 31, 17~>4. (quinquarius).

Pentanemus, Arti di, Sebae Thesaurus, in, 74, 175S, (quinqiiarius).

Polynemus, I.ixx.r.rs, Syst. Nat . Ed. x, 1758, 317, (in part: quinquarius; virgmicua; parodtssou).

Pentanemus, Guntheb, Cat., n, 331, 1860, {quinquarius).

Polynemus, Gii.l, Proc. Ac. Nat. Sci. Phila., 272, 1861, (restricted to quinquarius).

Anal fin much longer than soft dorsal, of about 30 rays : vomer without

teeth; preoperculum entire ; free filaments of pectorals longer than body.

In other respects essentially as in Polydactylus. (-o/.ir, many: it/ua.

thread.)

1206. POLYNEMUS QUINQUARIUS, Linnsena

D. VIII-I, 12: A. III. 30: scales 7-73-17. Anal fin much longer than

soft dorsal, of about 30 rays : vomer without teeth : preoperculum entire
;

free filaments of pectorals 5 in number, longer than body. Atlantic

Ocean; West Indies to coast of Africa ; recorded from Cuba, Ashantee,

and the Eiver Xiger; very rare, and for a long time unknown in collec-

tions; not seen by us. (quinquarius. from the Latin quinque, five.)

Polynemus, Gronow, Mus. Ichthyol., 31, 17,">4, American Ocean, from a specimen iu the

Museum of Seba.

Pentanemus, Aun.ni, "Sebae Thesaurus, in, 74, 1758," Museum of Seba.

Pohjnt mus quinquarius, Lixx t:vs, Syst. Nat., Ed. x, 17o8, 317. America; after Gronow; Gronow,

Cat., Ed. Gray, 176, 1854, " Oceano America."

Pentanemus quinquarius, Gunther, Cat., n, 331, 1860; from Cuba.

Polynemus artedii, Bennett, Proc. Zoiil. Soc, 1831, 14(i, Africa.

Polynemus macronemus, Pel, Bydrage tot de Dierk.. 9, 1851, Africa.

371. POLYDACTYLUS, LacepSde.

(Barbudos.)

Tricltidion, Klkin, Historia Piscium, Missus., v, 28, 1749, (Piracoaba, MARCGRAVE=vtr^inicw»),

(non-binomial).

Polynemus, LlNNSUS, Syst. Nat., Ed. \, 1758, 317, (in part, quinquarius-, virginicus; paradisseus).

Polydactylus, Laci'.ii 11 . Hist. Nat. Poiss., vm, 181, 1S32, [plumieri= virginicus), thus leaving Pohj-

nemue as the name of quinquarius.

mus, GtJNTHEB, Cat., 11, 319, 1860, (paradisseus).

Tricltidion, Gill, Proc. Ac. Nat. Sci. Phila., 1861,274, (plumieri = virginicus).
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Anal fin not much longer than soft dorsal, of about 13 or 14 rays ; vomer
with teeth

;
preoperculum serrate ; free filaments of pectorals mostly

shorter than body. Teeth in villiform bands on both jaws, vomer, pala-

tines, and pterygoids. Preopercle sharply serrated on its posterior mar-
gin, its angle with a scaly flap. Scales rather small, finely ctenoid.

First dorsal with 7 or 8 feeble, rather high spines, the first and last short.

Soft dorsal and anal fins about equaling each other
;
pectoral filaments 3

to 9. Pyloric coeca in great number. Species numerous, in warm seas.

(7ro/l{>c, many; dd/cruAoc, finger.)

o. Pectoral filaments 6 (rarely 5). iPPEOXiMANS, 1207.

aa. Pectoral filaments 7. yikginhxs, 1208.

aaa. Pectoral filaments 8 or 9.

b. Maxillary less than % length of head. Pectoral filaments 8. 0CT0NEMU8, 1209

bb. Maxillary more than % length of head. Pectoral filaments usually 9.

OPF.KCII.AIUS, 1210.

1207. POLYDACTYLY APPROXIMANS (Lay & Bennett).

(Eaton.
1

)

Head 3£ ; depth 3. D. VIII-1, 12 ; A. Ill, 13 or 14 ; scales 6-62-10. Body
rather deep, compressed, the back elevated, anterior profile from snout to

spinous dorsal slightly convex; maxillary 2i in head; snout 7 in head;

eye large, less than interorbital space, 5 in head. Scales rather large.

Longest dorsal spine 1£ in head; caudal lobes somewhat longer than
head

;
pectoral fin 1^ in head

;
pectoral filaments 6 (rarely 5) in number,

longer than head, reaching to front of anal fin in adult. Color yellowish

white, darker above; pectorals black in adult. Length 1 foot. Pacific

Coast of tropical America, from Guaymas to Panama ; a common food-fish,

known from Guaymas, Mazatlan, Chiapam, Punta Arenas, and Panama.

( approximans, approaching.

)

Polynemus approximans, Lay & Bennett, Beechey's Voyage, Zool. Fish., 57, 1849, Mazatlan;

GuNTHEB, Fish. Centr. Amer., 423, 18G9; Jobdan a GlLBEBT, Proc. U. S. Nat. Mue., L882,

365, 37G; Jordan, Cat. Fish. N. Amer., G6, 1885.

I'nhim mtis cal^forniensi8, Tiiominot, Bulletin de la Societe Philomathique de Paris, Seance du 27

Juiu, 1886, California.

Trichidion approximans, Gill, Proc. Ac. Nat. Sci. Phila., 258, 1862.

1208. POLYDACTYLIES VIlMilXICUS (Linnanw).

(Babbudo ; Babbi .
i

I lead 3} ; depth 3*. D. VIII-I, 9 to 12 ; A. Ill, 13 or 14 : BOa lea 7-71-10.

Body deep, compressed, anterior profile nearly straight
;
maxillary

head; Length of snout 5 in head; eye large, equal to interorbital Bpaoe,

B in head. Scales moderate. Longest dorsal spine equal t<> longest i.i\

of soft dorsal and H in head ; caudal lobes about as long as head : pecto-

ral I'm I! in head : peetoial iilainen t s 7 in number, soniew ha t longer than
head, reaching to front of anal I'm. in adult. Color yellowish white,

darker above; scales on back with dark punotulations on their margins

;

the young silvery white. West Indies, north to t he Florida Keys, the
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youug very common at Key West and at Havana ; the adult a food-fish of

some importance, (virginicus, from Virginia, but the species does not

range so far to the northward.)

Piracoaba, Marcgrave, Hist. Nat. Brazil, 170, 1G48, Brazil.

Polynemns virginicus, Lixn.eus, Syst. Nat., Ed. x, 317, 1758, America; Jordan, Proc. U. S. Nat.

Mus., 118, 1884; Jordan, Proc. U. S. Nat. Mus., 30, 1886.

Polydaclylus plumierii, Lackpkde, Hist. Nat. Poiss., v, 419, 1803, Martinique, from a drawing

by Plimier.

Polynemus plumierii, GCnther, Cat., n, 321, 1860; Jordan & Gilbert, Synopsis, 413, 1883.

TricMdionplumieri, Gill, Troc. Ac. Nat. Sci. Phila., 279, 1861; Poev, Synopsis, 387, 1868.

Polynt mus mango, Lacepede, Hist, des Poiss., v, 413, 417, 418, 1803, America; based on P. virgini-

cus, LlNN.EUS.

Polynemus americanus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 393, 1829, SanDomingo
(Coll. Iticord); Martinique (Coll. Plee).

Polynemus oligodon* Gunther, Cat, II, 322, 1860, Rio Janeiro.

1209. POLYDACTYLIES OCTONEMUS (Girard).

Head 3£; depth 3h D. VIII-I, 12 or 13; A. Ill, 13 to 15 ; scales 6-70-

10. Maxillary less than £ length of head
;
pectoral filaments 8; body

somewhat compressed, elongated, anterior profile nearly straight, little

declined. Head much compressed, gape oblique; snout 5 in head; eye

less than interorbital space, 4£ in head. Scales rather small. Longest

dorsal spine li in head; longest ray of soft dorsal If in head; caudal

lobe slightly longer than head, 3J in body
;
pectoral fins 1.1 in head

;

pectoral filaments 8, reaching to vent in adult (octofilis), longer in young
(octonemus). Color light olivaceous, tinged with dark punctulations

;

belly whitish; pectoral black in adult, pale in young. South Atlantic

and Gulf Coast of the United States, from New York to the Rio Grande on

sandy shores ; scarce ; an adult specimen corresponding to octofilis was

taken by Dr. Gilbert at Charleston, S. C, where it is very rare, entirely

unknown to the fishermen. Along the Texas Coast the young are more

common, these corresponding to the description of octonemus. Octofilis is

probably the adult form of Polydactylus octonemus, from which it differs

only in having darker pectoral fins and shorter pectoral filaments, differ-

ences which come with age in other species of Polydactylies, and no doubt

in this one also, [oktio, eight ; v///ua, thread.)

Polynemus octonemus, Girard, Proc. Ac. Nat. Sci. Phila., 1858, 167, Brazos Santiago; Gal-

veston; young; Gunther, Cat., n, 320, 1860; Goode & Bean, Proc. U. S. Nat. Mus., 1879,

128; Jordan & Gilbert, Synopsis, 413, 1883.

Trickidion octofilis, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 280, New York; adult.

Trichidion octonemus, Gill, Proc. Ac. Nat. Sci. Phila., 1801, 280.

Polynemus octofilis, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 590; Jordan & Gilbert,

Synopsis, 413, 1883.

1210. POLYDACTYLY OPERCULAKIS (Gill).

Head 3^; depth 3f. D. VIII-I, 12; A. Ill, 13; scales 8-69 or 75-13.

Maxillary more than £ length of head
;
pectoral filaments usually it;

* Dr. Giinther's description is as follows:
I). VIII-I, 13; A. II, 15; scales 7-70-14. Seven pectoral appendages of moderate length.

Distance between root of ventral and origin of anal less than that between posterior nostril and
point of operculum. The villiform teeth of palatine and pterygoid bones form a narrow band.

Pectorals and top of lirst dorsal black.
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body elongate, compressed, outline from spinous dorsal to snout slightly

convex, and little declined. Head much longer than high ; snout conical,

7 iu head; eye rather large, about 5 in head. Scales of small size.

Longest dorsal spine If in head ; longest ray of soft dorsal If in head

;

caudal lobes slightly longer than head
;
pectoral fin as long as head

behind pupil
;
pectoral filaments 8 or 9, reaching near front of anal fin in

adult. Color greenish brown above and yellowish green below. Pacific

Coast of tropical America, generally common from Cape San Lucas to

Panama, (opercularis, from the dusky blotch on the operculum, found

also in most other species.)

Trichi'Uon opercularis, Gilt,, Proc. Ac. Nat. Sci. Phila., 18G3, 1GS, Cape San Lucas.
Polynemus melanopoma, GCnther, Fish. Centr. Amer., 421, 1869, San Jose de Guatemala.
Pobjnemus opercularis, Steindachner, Ichthyologische Beitriige, iv, 9, 1875; Jordan <fc Gilbert,

Bull. U. S. Fish Comm., n, 107, 111, 1882; Jordan, Proc. U. S. Nat. Mus., 372, 1885.

Group AMMODYTOIDEI.

(The Sand Launces.)

This group, consisting of the single family Ammodytidw, is of unknown
relations. It has been usually placed among the Ophidioid forms, with

which it agrees in the long dorsal and anal fins destitute of spines. In

the character of its mouth and gill structures it resembles the Atherinidas

rather than the Ophidioidei. The ventral fins are wanting. Our knowl-

edge of the anatomy of Ammodytes is still incomplete and gives no
certain clue to its relationships. The family is placed by Jordan & Gil-

bert between the Percesoces and the Scombroidei. Knowing no better

place for it we leave it next the Percesoces.

Family CX. AMMODYTID^.

(The Sand Launces.)

Body elongate, compressed, covered with small cycloid scales. Head
long. Mouth rather large, nearly horizontal, the lower jaw considerably

projecting, its symphysis produced. No teeth in jaws. Gill openings

very wide; gill membranes not united, free from the isthmus. Branchi-

ostegals 6 to 8. Pseudobranchm- large, lamellate. Gill rakers long and

slender; gills 1, a slit behind the fourth. Opercles well developed, with-

out spines or serratures. Eye moderate. Premaxillaries very protract-

ile. Maxillaries long and slender. Lateral line running along side of

back, spinous dorsal absent; soft dorsal very long and low, fragile,

extending from behind the head to near the base of caudal. Caudal tin

small, forked. Anal similar to dorsal, but smaller. Vent inserted

behind middle of body. No ventral fins. Pectoral fins inserted low.

Lower pharyngeals very small, separate. No air bladder. Pyloric ogbcs

Btuallj l. Genera 3, Ammodytes, Hyperoplus, and Bleekefia] one genas in

hii'ia: species aboul L0. Small carnivorous fishes, swimming in large

IChools near the shore and burying themselves in the sand, ahum 'he
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coasts of northern regions. The relationships of this family, as stated

above, are still obscure. It has been usually placed near the Ophidiida',

but the osteology, so far as examined by us, approaches more nearly to

the AtheHnidce, and there is no obvious affinity between Ammodytes and
Ophidion or Lycodes. (Ophidiidce, group Ammodytina, Gunther, Cat., iv,

384-388, 1862.)

a. Body with many transverse, oblique folds; a longitudinal fold of skin along sides of belly:

vomer unarmed. ammodytes, 372.

372 AMMODYTES (Artedi) LinnaBus.

(Sand Lauxces.)

Ammodytes, (Artedi) Linnaeus, Syst. Nat., Ed. x, 1758, 247, (lobianvs).

Argijrotnnia* Gill, Cat. Fish. N. Am., 40, 1861, (vitta

Body elongate, lanceolate, the skin with many transverse folds run-

ning obliquely downward and backward, the small cycloid scales mostly

placed in cross series between them. Lateral line concurrent with the

back. A fold of the skin along each side of the belly. Vomer not armed
with a bicuspid tooth. Color silvery. Vertebra1 62 or 63. One pyloric

coecum. Carnivorous fishes inhabiting sandy shores in cold regions, living

in large schools, burying themselves in the sand near the tide mark.

Valued as bait and useful as food for salmon and other larger fishes.

The species enumerated below are very closely related and may all prove

to be varieties of the European A mmodytes tobianus. (u/upog, sand : dvu
}

to dive.)

a. Dorsal fin with 62 to 67 rays; anal rays 30 or more.

b. Dorsal rays 64 to 67; anal :',', to 36; Lateral folds 150; Lead 634. dubivs, 1211.

bb. Dorsal rays 62; anal 31; lateral folds 160 to 182; head 4% to 4%; depth 10 to 12.

alascaxvs, 1212.

an. Dorsal fin with 54 to 60 rays; anal rays fewer than 30.

c. Dorsal rays 60; anal 28; lateral folds 125 to 130; head 4%; depth 10.

AMER1CANVS, 1213.

cc. Dorsal rays 54; anal 24; lateral folds 130 to 150; head 4%; depth 9.

PERSONATUS, 1214.

1211. AMMODTTES DEBUS, Bernhardt.

Head 6$ ; depth equaling length of mandible, 21 in length of head.

D. 64 to 67 ; A. 33 to 36. Skin with about 150 very distinct folds. Dorsal

fin inserted over posterior third of pectoral. Greenland; occasionally

southward to Cape Cod. (Gunther) ; not seen by us. (dubius, doubtful.)

Ammodytes dubius, Reinhardt, Dansk. Vidensk. Selsk. Afbandl., 132, 183S, Greenland: Gi/x-

tiieb, Cat., iv, 387, 1862; Jordan & Gilbert, Synopsis, 415, 18S3.

1212. AMMODYTES ALASCANUS, Cope.

Head <U to 4£ : depth 10 to 12 ; eye 1-J- in snout, 51 in head : lateral folds

160 to 182. D. 62; A. 31. Dorsal inserted above middle of pectoral. Max-

illary reaching front of orbit ; mandible less than depth of body. Length

*This generic name Argyrotsenia rests upon what seems to have been a specimen of Ammodytes
americanus with a mutilated dorsal fin, the first seven rays appearing as small free spines.
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6 to 9 inches. It is not unlikely that this form and Ammodytes dubius con-

stitute one circumpolar species, from which the closely allied forms tobia-

nit8, americanus, and personat us may be separately descended in the different

shores of the north temperate zone. North Pacific Coast of North Amer-
ica, Sitka to Aleutian Islands.

Ammodytes alascamts, Cope, Proc. Am. Philos. Soc, 1873. 7, Sitka; Jordan & Gilbert, Synopsis,

415, 18S3.

1213. AMMODYTES AMEBICANUS, De Kay.

(Sand Launoe; Sand Eel; Lant.)

Headlf; depth about 10. D. 60; A. 28. Pectoral fins much longer

than snout, reaching front of dorsal. Lateral folds 125-130. Depth equal

to length of mandihle, which is 2£ in head. Olivaceous above, silvery

below ; sides with a steel-blue stripe. Newfoundland to Cape Hatteras,

abundant on saudy shores. Very close to A. tobianus of Europe, but appar-

ently more slender and with the head longer.

Ammodytes americanua, De Kay, New York Fauna: Fishes, 317, 1842, Stratford, Connecticut;
Jordan & Gilbert, Synopsis, 414, 1S83.

Ammodytes vittatus, De Kay, New York Fauna: Fishes, 318, pi. 60, fig. 197, 1842, New York;

apparently a mutilated specimen.

Argyrotsema vittata, Jordan & Gilbert, Synopsis, 414, 1883.

1214. AMMODYTES PERSONATUS, Girard.

(Sand Launce.)

Head 4| ; depth 9; eye 2 in snout, 6 in head. D. 54; A. 24. Pectoral

fin half length of head, reaching past the front of the dorsal. Lateral

folds 130-150. Length 6 inches. Clear hyaline green; sides silvery.

Sandy shores of the north Pacific from Alaska to Monterey ; very abund-

ant northward, burying itself in the sand
;
perhaps a variety of Ammodytes

tobianus
; an excellent panfish, the flesh delicious, (personatus, masked.)

Smmodytes personates, Girard, Proc. Ac. Nat. Sci. Phila., 1850, 137, Cape Flattery; Jordan ic

Gilbert, Synopsis, 415, 1883.

Group BERYCOIDEI.

(The Berycoid Fishes.)

Body naked or variously scaly, the scales sometimes highly specialized:

florsal fin with few or many spines; ventral fins thoracic or subabdominal,

each with 1 spine., usually 7 soft rays, the number of soli rays varying

from 5 to 10; in our family (Monocentridce) the spine greatly enlarged

and the number of rays reduced ; head with conspicuous mucous ca\ it ies
;

air bladder in some species retaining its duct through life, (a character

verified only in Beryx); vertebra in species examined, 2<J to 30. Shoulder
girdle and pharyngeals normal. No suborbital stay. A varied group,

allied to the Percoidei and Scombroidei, bul characterized as a whole by
the retention of th<- archaic characters of the persistent ail duct and the

i .
n . \ . 64
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increased number of ventral rays. In the deep-sea forms the spinous dor-

sal is scarcely developed and the scales are usually either cycloid or want-
ing. In the species of tropical shores the spinous armature of fins and
scales is better developed than in most of the Percomorphous fishes. The
group is a very old one in geologic time, the allies of Beryx being among
the earliest spiny-rayed fishes known. All are marine fishes, inhabiting

the tropical shores or the abysses of the ocean. The pertinence of the

PolymixiidcB and Mullidce to this group is questionable.

Families of BERYCOIDEI.

a. Chin without barbels; ventral rays T, 5 to I, 10; branch iostegals 7 or 8.

b. Dorsal fin short, single, without spines; ventrals small; subjugular, of 1 spine and 5

soft rays; braucbiostegals 7. Bathyci.ipf.ii>.>:, cxi.

b&. Dorsal fin single, with 2 to 8 slender, graduated spines. Anal spines I to IV; bran-

chiostegals 7 or 8.

c. Ventral fins subabdominal, each with 1 spine and 5 soft rays.

Stephanobekycidje, cxii.

cc. Ventral fins thoracic, of 1 spine and about 7 soft rays, (I, 6 to I, 10).

d. Suborbitals very broad, covering the cheeks. TKA.CHlCHTHYlD.fi, cxiii.

dd. Suborbitals narrow, not covering the cheeks. BKBXClDfi, cxiv.

J>bb. Dorsal fin deeply notched, its anterior division with many strong spines; aual with 4

stout spines; the third much enlarged; bones of head nearly all serrated or spin-

ous; braucbiostegals 8. HOLOCBNTHIDfi, ex v.

aa. Cli in with 2 long barbels, attached just behind symphysis of lower jaw; branch iostegals 4;

families of uncertain relationship.

e. Ventral rays I, 7 or I, C. Dorsal fin single, continuous, with 5 spines; anal spines 3 or

4. Scales moderate, ctenoid; body deep, compressed; vertebrae 29.

POLYMIXIID.fi, C.W1.

ee. Ventral rays I, 5; dorsal fins 2, well separated, both short, the first of 6 spines; aual

spines 1 or 2; scales large, slightly ctenoid; body rather elongate, the profile para-

bolic ; vertebrae 24. Millidje, cxvii.

Family CXI. BATHYCLUPEID.E.

A pneumatic duct to air bladder; ventradiform body, cycloid scales,

straightish lateral line, flattish excavated crown, long intermaxillaries

extending as far back as the supramaxillaries ; short postmedian dorsal

without spines ; long anal with one spine, and small, subjugular ventrals

with a spine and 5 rays each. This family shares with the Berycoideans

a persistent pneumatic duct. (Gill.) Braucbiostegals 7. One genus

and two species, in the deep seas. The genus Bathyclupea was placed by

Alcock among the Clupeida 1

, the thoracic position of the ventrals and the

shortened abdominal region being regarded by him as a feature of

degradation. The species bear, in fact, considerable resemblance to llisha

and Opis1ho}>1crus. (Bathyclupcidiv, Gill, in Goode & Bean, Oceanic

Ichthyology, 190, 1895.)

373. BATHYCLUPEA, Alcock.

Bathyclupea, Alcock, Ann. and Mag. Nat. Hist., vin, 1891, 130, (hoskyni).

Head and body compressed ; head with large mucous cavities; lower

jaw prominent. Small, villiform teeth on jaws, palatines, and vomer.
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Gill openings large. Branchiostegals 7. Pseudobranchne present, large.

Scales cycloid, deciduous. Lateral line distinct, nearly straight. Dorsal

fin postmedian, with 1 or 2 spines and 8 or 10 rays. Pectorals large,

pointed, the upper rays the longest. Ventrals subjugular, small. Caudal
furcate. The type, Batlnjclupea hoskyni, Alcock, was obtained from the

Andaman Sea by the Investigator at a depth of 188 to 220 fathoms. The
largest specimen known is 8 inches in length. (3a6v<;, deep; Clupea,

herring.)

1215. BATHYCLUPEA ARGEXTEA, Goode & Bean.

Head 3 ; eye 2| ; snout 1-J- in eye, or £ in interorbital width. D. 9 ; A. 30
;

V. 6; scales 35. Head and body compressed: the body covered with
large, cycloid, deciduous scales. Height of body at vent less than length

of head, equal to distance from posterior margin of orbit to end of lower
jaw. Eye slightly greater than distance from its anterior margin to tip

of lower jaw. Mouth subvertical; length of upper jaw slightly exceed-

ing diameter of orbit. Teeth in villiform bands on jaws, palatines, and
vomer. Dorsal fin placed at a distance from tip of snout equal to twice

height of body ; its first ray inserted in vertical from base of seventh
anal ray. Pectoral slender, its upper rays the longest, extending consid-

erably beyond the origin of the anal. Ventrals small, fan-shaped, inserted

almost under the posterior margin of the orbit. Color yellowish silvery.

One specimen, 13 inches in length, obtained by the Blake at station 37,

off Neris, at a depth of 365 fathoms. (Goode & Bean.) (argenteus,

silvery.)

Balhyclupea argentea, Goode & Bean, Oceanic Ichthyology, 190, 1895, off Neris.

Family CXII. STEPHANOBERYCID^E.

Body oblong, compressed, with scales of peculiar form, circular, having
in the center of each one or two erect, conspicuous lines, and in arrange-

ment scarcely imbricated. Head large, thick, oblong, cavernous, with

short convex snout, and with thin osseous ridges, especially an inner

U-shaped one on the crown, whose limbs diverge on each side of the

nape; also an outer sigmoid ridge on each side above the eyes, continuous

with a similar ridge projecting from the nasal bone, the inner and outer

ridges being connected by a cross ridge opposite the anterior margin of

the orbit. Mouth ve-y wide and somewhat oblique. Lower jaw slender

and slightly projecting. Maxillaries large: premaxillaries protractile;

suborbitals narrow. Teeth small, in a single band on the Intennaxilla-

ries and dentaries; palatine toothless. Bones of the head usualh ser-

rated. Branchiostegals 7 or 8; gill membranes separate, 3; gills l. a

slit behind the fourth. Pseudobranchie present, Gill rakers moderate.

\ single dorsal. Dorsal and anal without spinous rays. Ventral fins

abdominal, Curt her back in the adult than in the young, with l spine and
5 rays. (Goode & Bean.) <),ie genus, with two species, found in the

deep seas. (Stephanobcrycida:, Gill, Standard Natural Elistory, in. i

v

,182.;
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374. STEPHANOBERYX, Gill.

Stephanoberyx, Gill, Proc. U. S. Nat. Mus., 1883, 258, (monse).

Berycids with ail elongated claviform contour; body covered with

cycloid scales, scarcely imbricated, and armed about tbe center with one

or two erect spines ; an oblong head, with a moderate convex snout and

with thin osseous ridges, especially an inner V-shaped one on the crown,

whose limbs diverge on each side of nape, and an outer sigmoid one on

each side, above the eyes, and continuous with one projecting from the

nasal ; the inner and outer ridges connected by a crossbar on a line with

the anterior margin of the orbit; rather small eyes, in the anterior half

of the head, and the teeth small, acute, and in a band on the premaxilla-

ries and dentaries (palate toothless), and with ventrals having 1 spine

and 5 rays. Deep sea. (ari^avog, crown ; Beryx.)

a. Dorsal and anal each with 13 or 14 rays. mon.v., 121G

aa. Dorsal and aual each with 11 rays. oillii, 1217

1216. STEPHANOBERYX MONE, Gill.

Head 3; depth 3h D.14; A. 13 or 14; P. 10; V. 1,5. Eye 4£ in head and
nearly equal to snout; upper jaw slightly longer than postorbital part of

head. Gill rakers long and slender, about 25 below the angle; distance

of anal origin from end of head equal to f length of head ; ventrals orig-

inating under middle of pectorals. Color brownish. One specimen, 2

inches long, obtained by the Albatross from station 2077, at a depth of

1,255 fathoms. (Goode & Bean.) (Named for Mona Gill, niece of Dr. Gill.)

Stephanoberyx mouse, Gill, Proc. U. S. Nat. Mus., 1883, 258, Gulf Stream. (Type, No. 33445.

Coll. Albatross.) Goode & Bean, Oceanic Ichth., 186.

1217. STEPHANOBERYX GILLII, Goode & Bean.

Head 3 ; depth 3i ; eye 4 ; snout 4. D. 11 ; A. 11 ; P. 13 ; V. I, 5 ; B. 7

;

scales 9-33-7. Upper jaw as long as postorbital part of head
;

gill rakers

long and slender, about 15 below the angle on first arch. Origin of ven-

trals behind end of pectorals ; distance of anal origin from end of head

fully equals length of head. Color in spirits pale, the back in front of

dorsal showing traces of rose. Length 4| to 6 inches. Gulf Stream, at

different stations in about 1,200 fathoms. (Goode & Bean.) (Named for

Theodore Gill.)

Stephanoberyx gill'ii, Goode & Bean, Oceanic Ichthyology, 187, fig. 20C, 1805, Gulf Stream. (Type,

No. 33555. Coll. Albatross.)

Family CXIII. TRACHICHTHYID.E.

Body ovate, deep, much compressed, with small ctenoid scales. Abdo-

men protected by a dermal scute which forms a serrated edge. Head

large, deeper than long ; superficial bones excavated and with conspicuous

muciferous cavities. Mouth very wide, oblique ; villiform teeth in jaws

and sometimes on vomer. Suborbitals very broad, covering the cheeks.

Branchiostegals 8. Gill openings very wide, the gill lamina; very short.
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One dorsal fin, short, with a few spines in front. Ventral rays I, 6. Deep-

sea fishes, allied to the Berycidcs, 2 genera and 10 species known. ( Trachich-

thyidcB, Goode & Bean, Oceanic Ichthyology, 187, 1895.)

a. Vomer toothless ; opercle entire ; anal spines 3. Hoplostethus, 375.

375. HOPLOSTETHUS, Cuvier &. Valenciennes.

Hoplostethus, Cuvier & Valenciennes, Hist. Nat. Poiss., iv, 469, 1829, (medilerraneus).

Body short and deep, much compressed. Head short, compressed, very

blunt anteriorly, deeper than long, with very conspicuous mucous cavi-

ties. Eye very large. Mouth very oblique, the jaws equal when the

mouth is closed. Maxillary long, broad behind, with a distinct supple-

mental bone, which reaches the posterior border of the eye. Teeth very

fine, villiform, on jaws and palatines, none on the vomer. Suborbital

with radiating ridges and a few spines; a vertical ridge on the front of

the opercle. Opercle little developed, its spine small or obsolete
; a strong

spine at the angle of the preopercle; the long vertical limb of the pre-

opercle finely serrated. Gill membranes separate, free from the isthmus.

Branchiostegals 8. Scales moderate or small, ctenoid ; lateral line pres-

ent, its scales enlarged ; abdomen with a series of bony plates, each end-

ing in a retrose spine. Dorsal fin continuous, short, the spines graduated,

6 in number; anal with 3 graduated spines; caudal forked, its rudimen-

tary rays spinous
;
pectorals low, rather long; ventrals I, 6, rather short.

Air bladder simple. Pyloric cceca numerous. Vertebra1 11 -(- 15. Deep-

sea fishes. Red in color, (bir'kov, armor; oryOog, breast.)

1218. HOPLOSTETHFS MEDITERRANEUS, Cuvier & Valenciennes.

Head 24 ; depth If ; eye very large, much longer than snout, about 3.

D. VI, 12 to 15 ; A. Ill, 8 to 11 ; scales 28 to 31. Abdominal serrae 9 to 13

in number. Body above with very small roughish scales; sides nearly

or quite naked (in the young example seen), scaly in the adult. Pec-

torals reaching first soft ray of anal ; ventrals to vent; fins rather low.

Silvery, rosy in life; fins scarlet; peritoneum and inside of mouth black.

Coasts of southern Europe, in deep water; numerous specimens taken in

the Gulf Stream by the Albatross and FUh Efawk in about 200 fathoms.

Also found in Japan, if H.japonicws is the same species, as Dr. Guntbei
has supposed.

Hoplostelhm medUerraneut, Cuvier & Valbncibnnes, Hist. Nat. Poiss., iv, 169, 1829, Mediter-
ranean Sea; Gi'.viiir.i:, Cat., 1. 9, 1869; Jordan i Gilbbrt, Synopsis. 168, 1883; G> 1 &
Bi w, Oceanic fohthyology, 181, 1895.

Trachichthys pretiosus, Lowe, Proc. ZoSl. BOC Lond., L839, 77, Madeira.
f Hoplostethus japonicus, Hilgendort, Sit/. (Jcs. Naturforschende Freundw, Berlin, 7s. l

v 7:',

Japan ; apparently a variety or species with slightly smoother scales.

Family CXIV. BERYCID.fi.

(Till I '.I I. VCOIDS.
I

Body oblong or ovate, compressed, covered with otenoid or cycloid,

foliate or granular soalea. Bead with large muoiferoui cavities, covered
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by thin skin. Eye lateral, usually large. Mouth wide, oblique. Pre-

maxillaries protractile; maxillary rather large, usually with a supple-

mental bone. Suborbitals narrow, not sheathing the cheeks. Bands of

villiform teeth on jaws, and usually on vomer and palatines ; canines

sometimes present. Opercular bones usually spinous. Branchiostegals

7 or 8. Gill membranes separate, free from the isthmus. Gills 4, a slit

behind the fourth. Pseudobranchia* present. Gill rakers moderate.

Cheeks and opercles scaly. No barbels. Dorsal fin continuous, with 2 to

8 weak spines; anal with 2 to 4 spines; ventral fins thoracic, mostly I,

7, the number of rays usually greater than I, 5; caudal fin usually forked.

Pyloric cceca numerous. Genera 6 or 8 ; species about 40. Fishes mostly

of the deep seas ; the general color red or black. This group is an ancient

type, a great number of extinct species being now known. (Berycidcv,

Giinther, Cat., I, 8-50, 1859, exclusive of certain genera.)

Anoplogasteinjb :

a. Scales small, grauular or leaf-like ; teeth unequal; palatines toothless; mouth very wide

and oblique.

b. Scales leaf-like, pedunculated ; teeth villiform, with two pairs of long fang-like teeth

above, and three below. Caui.oi.epis, 376.

bb. Scales reduced to minute asperities; teeth villiform, some of those in the lower jaw

enlarged. Anoplouaster, 377.

Melamphain^ :

aa. Scales cycloid ; teeth villiform, none on palatines ; head large and thick.

c. Teeth small, cardiform; lower jaw projecting; scales thin ; body short, compressed.

POROMITKA, 378.

cc. Teeth in villiform bands ; scales large ; spinous dorsal short.

d. Anal inserted under last rays of dorsal ; anal with one spine ; dorsal with three.

Plectromis, 379.

Bf.rycin;e :

aaa. Scales ctenoid ; teeth villiform on jaws, palatines, and vomer.

e. Muzzle short ; chin projecting
;
preopercle spineless ; opercles serrated ; anal rays TV,

26 to 30 ; ventrals, I, 10. Bf.uyx, 380.

376. CAULOLEPIS," Gill.

Caulolepis, Gill, Forest and Stream, xxi, August 30, 1883, and in Proc. D. S. Nat. Mus., vi,

1884, 258, (longidens).

Contour laterally oval or broad pyriform, the body compressed, covered

with small, pedunculated, leaf-like scales; forehead abruptly declivous;

*Dr. Gill (in Goode & Bean, Oceanic Ichthyology), adds the following details :

Body compressed, pyriform, highest in fr^nt, and with the dorsal and inferior outlines con-
verging to caudal peduncle, which is moderately long and slender. Scales small and not or

scarcely imbricated, upraised by peduncles, and with the surface extended ami dentate behind.

Lateral line distinct and developed as a gro ve running parallel with the back and continuous
to the base of the caudal fin. Head higher than long, with the cranial portion very declivous,

and with the 6uspensorial portion obliquely extended downward and backward ; the cranium
ahove with three naked membranous areas, an anterior pair pointed forward and diverging to

receive the ascending process ofthe intennaxillariesand a median hastiforni one behind; also with
a naked horseshoe-shaped area around the nape, the naked spaces being separated by the bony
bars limiting the large muciferous cavities; suborbital bones enlarged, sculptured, and with
small, erect spines; the first with three radiating bars; the secoud largest, sending four

depending processes, three forward or downward, and another articulating with the prcoper-
culum above its angle; the postorbital expanding distal ly and articulating with the preoperculum
above; the interspaces covered by a tense skin with the extension of the scales embedded in it.

Preoperculum angulated downward and backward, spinigerous at the angle and with no hori-

zontal lines ; opercular apparatus much reduced ; the operculum extended downward, with
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eyes small; a pair of very long, pointed teeth in front of upper jaw, clos-

ing in front of lower ; a similar pair of still longer pointed teeth in the

lower, received in fovea? of the palate; on the sides of each jaw two
long teeth terminating in hulbous tips ; a row of minute teeth on the

posterior half of the supramaxillaries
;
palate toothless. One species.

(navTiog, stem; le-rrig, scale.)

1219. CAULOLEPIS LOXGIDEXS, Gill.

D. II, 17; A. II, 8; C. x-19-x; P. I, 14; V. I, 7. Head 2|; depth of

body i its length inclusive of caudal; upper jaw from symphysis to end

of maxillary contained 3£ times in total length. Orbit 1 times in length

of head. Front teeth of upper jaw considerably longer than eye ; those

of the lower nearly twice as long. Scales very peculiar, foliaceous and
pedunculate. Color uniform black. One specimen from Gulf Stream.

(Goode & Bean.) (lonyus, long; dens, tooth.)

Caulolepis longidens, Gill, Proc. U. S. Nat. Mus., 1883, 258, Atlantic Ocean, latitude 39 27',

longitude 69 56' 20", in 1,346 fathoms. (Type, Xo. 33270. Coll. Albatross); Goods &
Bean, Oceanic Ichthyology, 185, fig. 204, 1895.

377. ANOPLOGASTER, Gunther.

Anoplogaster, GCnther, Cat. Fish. Brit. Mus., 1, 12, 1859, (cormdu*).

Body compressed, deep, with the scales reduced to minute asperities.

Head large, with thin bones and wide muciferous cavities. Cleft of

mouth wide and oblique; chin prominent. Muzzle short, rounded, not

protruding. Teeth in villiform bands in the jaws, with several larger

teeth in the lower jaw
;
palatine toothless. Eye large. Preoperculum

entire. Suprascapula and angle of preoperculum armed with a spine.

Dorsal without spines and with about 17 rays. Anal with 9 or 10 rays.

Ventral with 1 spine and 6 rays. Air bladder small, pyriform. Branchios-

togals 8. Gill openings very wide. (uvott?m£, unarmed; yaoTjyp, belly.)

numerous striae and ridges and with three more diverging ridges extended backward or down-
ward into Bpinifonn angles, one horizontal and the others oblique, leaving emarginated inter-

Bpaces between ; the interopcrcula and subopercula small, the latter with several striee pointed
backward.

moderately developed, near t lie anterior profile. Upper jaw not protractile, with the
premaxillaries extended far backward and the BupramaxiMaries lying behind and above, and
with wide oval extremities furnished with radiating ridges or stria'

Lower jaw quite deep, with an upper and lower portion longitudinally striated and an inter-

mediate region provided with a naked skin, and with its angle emitting a spine backward

;

chin flattened backward to a median inferior point; teeth enlarged and fewj in a single row in

each jaw. (1) In the upper a pair slightly curved and regularly pointed, closing in front of
lower jaw, and on each side two al intervals, behind much smaller and with swollen blunt tips.

in the lower jaw a pair near the symphysis more separated than those of the upper and
fitting into foveas of the palate on each side ; two smaller teeth nearlj straight and with glob-
ular points, the firsl intermediate between the 1 i 1 - 1 and second of tho upper, and the second
behind the second lateral tooth of the upper jaw

;
palate and tongue edentulous. (/. 1 a rov of

mall teeth around the posterior half of the supramaxillai j

,

Dorsal single, commencing above the upper axil of the pectoral, with 2 spines and 17 bifur-
1 which is double; anal short, mostly behind the dorsal, with 2 spines, the

iu-t \i\\ Bhort, and 8 bifurcate rays, the la-t double; caudal deeply emarginated, but with
rounded lobes; pectorals obliquely Inserted, of moderate Blse, with 1 simple and about 11

branched rays ; ventral fins subabdominal or decidedlj behiud the pectorals, with 1 .-pine and
inched rays. Brant bial apertures deeplj clef! ; branchiostegal 1 :j
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1220. ANOPLOGASTER CORMTIS (Cuvier & Valenciennes).

Head 2f ; depth about If; eye about 3. D. 17; A. 9 or 10 : P. 16; V.

7. Interorbital width nearly half that of head ; suborbital arch with

7 cavities ; bony ridges of head ending in several blunt points ; ventrals

midway between tip of snout and base of caudal. Deep Atlantic, five

specimens known, one of them from 39° 18' 30" N., 68° 24' W., obtained

by the Albatross. (Goode & Bean.) (comutus, horned.)

Hoplosiethus comutus, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 270, 1833, stomach of an

Albicore, 31 N., 40 W.
Anoplogaster comutus, Gvnther, Cat., 1, 12, 1859; Goode & Bean, Oceanic Ichtli., 18*. 1895.

378. POROMITRA, Goode & Bean.

Poromilra, Goope & BeAN, Bull. Mus. Comp. Zool., 1882, 21-4, (cajpito).

Body short, compressed, scopeliform, covered with thin cycloid scales.

Head very large (in young specimens nearly as long as trunk) its sides

scaly. No barbel. Mouth very large, the lower jaw projecting. Margin

of upper jaw composed of a long maxillary and a short premaxillary.

Teeth very small, cardiform. on premaxillaries and lower jaw only.

Opercula complete. Dorsal fin in middle of body, its origin not far behind

ventrals. its spinous and soft portions about equal in length ; anal much
shorter than dorsal ; the last rays of dorsal nearly above its middle.

Psendobranchia' present. Gill openings very wide. Deep seas, (rropoc,

pore; ,«/rpa, stomacher.)

1221. POROMITRA ( APITO, Goode A: Bean.

Head 2i fin young) : depth 3£. D. VII or VIII. 6 : A. 9 : V. 7 or 8 : P.

12; C. T>. Eye large, as long as snout; maxillary 3^ in head. Scales as

large as pupil, with concentric striae, about 24 in lateral line and 10 in

transverse series. Insertion of dorsal midway between tip of snout and

base of caudal ; base of anal half that of dorsal
;
pectoral inserted low,

its length twice its distance from the snout ; ventrals minute, in advance

of pectorals. Caudal (mutilated in the known specimens). Gulf Stream

in latitude 34°, obtained by the Blake. (Goode & Bean.) (capito. large-

headed.)

lUra capita, Ooonr. & Bean, Bull. Mus. Comp. Zool., 215, 1S82. Gulf Stream; Goods A

Bean, Oceanic Ichth., 183, 1895.

379. PLECTROMUS,* Gill.

Pledromus, Glix, Proc. T". S. Nat. Mus., 1883, 267, {suborbitalis).

Body moderately elongate, covered with moderate cycloid scales. Head
large and thick, with wide muciferous channels, the bones often with

* The following details concerning Plcctromux are given by l»r. Gill (Goode a. Bean, Oceanic
Ichthyology, 11

Body little compressed, highest behind ventrals, with the dorsal outline describing a slight

sigmoids! curve and the abdominal almost rectilinear: the caudal peduncle long and robust.

Scales moderate, imbricated, cycloid, and readily deciduous. Lateral line apparently undevel-
oped. Head oblong or longer than high, very declivous in front, and with the suspensorium
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foliaceous expansions ; opercles unarmed. Mouth moderate, oblique, the

jaws subequal. Teeth villiform, mostly in two rows, the inner row
largest; palate toothless. One dorsal, with 2 or 3 spines and 10 to 16

rays. Anal inserted below last rays of dorsal, with 1 spine and 8 or 9

rays. Ventrals thoracic, with 7 rays. Caudal forked. Deep sea. Very

close to Melamjphaes, from which it chiefly differs in possessing 2 or 3 dor-

sal spines instead of 6. Perhaps the two groups should be merged in one,

as has been done by Giinther and Gilbert. (tt/Sjktpov, spur ; u/ioc, shoulder;

"two spines, one on each side of the nape, springing forward from the

shoulder bones, give a strange appearance to the fish.")

a. Dorsal rays III, 15 or III, 1G.

b. Nape with a spine on each side, springing from the shoulder hones.

SIBORBITALIS, 1222.

bb. Nape without spine as above; bones of head firm, without papery expansions; maxil-

lary reaching vertical from posterior margin of eye. lugubeis, 1223.

aa. Dorsal rays IT, 11 to 13.

r. Head 3 in length; pectorai nearly or quite as long as head. beanit, 1224.

d. Eye large, 4% in head.

dd. Eye small, 7 in head. cuassiceps, 1225.

cc. Head 2§ in length; pectoral 1% in head; head with high thin crests above; snout with

a slender spine; eye small, 7^ in head. cristicefs, 12'2fi.

1222. PLECTROMUS SUBORBITALIS, Gill.

Head 3 ; depth 2|. D. Ill, 16 ; A. I, 8 ; P. 14 ; V. I, 7 ; scales about 30-6;

the exposed margins of the few scales present marked with coarse concen-

tric stride. Eye as long as snout and 5£ times in head. Mouth oblique ; end

of maxillary reaching to below hind margin of orbit. Two spines, one on

each side of the nape, springing forward from the shoulder bones. Man-
dible projecting slightly. Gill membranes deeply cleft, free from the isth-

mus behind; gill rakers moderate, about 15 below angle of first arch. A
single series of weak, somewhat scattered, curved teeth on the intermax-

illa and mandible. Dorsal origin over the sixth row of scales ; length of

dorsal base equal to head. Anal origin under seventeenth ray of dorsal

;

anal base nearly J as long as head. Pectoral 3^ in body ; ventral Inserted

under base of pectoral. Color black. The type of the species, 3,"
i;
inches

long "without tin- caudal, was obtained by the dlbatross from Station 2036,

at a depth of 1,735 fathoms. Another (No. 35451, U. S. Nat. Mns.) was

almost vertical; the cranium above with a naked skin extending from the nape forward to the
I region, covering large muciferous cavities separated by osseous bars and with lateral crests

simulating those of creBted Scorpcenids, Suborbital bones with the superficial a' ea narrow and
emitting sulcata spiniform processes; cheeks covered with skin as well ;i~ periorbital region.

perculum with its inner fold parallel with, but w idely separated from, the external margin;
the latter is rounded at the angle, the posterior limb Is vertical, and a short horizontal one is

eloped. Operculum normally developed, with large cycloid scales, and, behind, radiating
uhoperculum extending as a membranous border behind; Interoperculum moderate,

moderate (its diameter equaling a quarter of the head's length) and entirely in the anterior
halt' of the head. Month with the cleft moderately oblique, I pper jaw not protractile; the
Intermax Diaries protracted backward almost as far as tho Bupramaxillaries; the latter have nor-
mally dilated smooth ends. Lower jaw quite deep, curved, witb smooth skin, with the rami
in' lined inward below and nearlj contiguous, and with a truncate ohin. Teeth rather small,
< orvi d and pointed, In t w o rows In each jaw, those of the upper closing around the lowei jaw,
and the teeth of the external row (a1 leasl In the lower Jaw) smaller than those ol the Internal,
Bi ne bial apt rtures normally cleft, shoulder girdle emitting a spins on aach side, behind the

,
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taken from Station 2190, at a depth of 1,800 fathoms : also two small indi-

viduals from Station 2535, at a depth of 1,149 fathoms. (Goode & Bean.)

(sub, below; orbitu8
}
orbit.)

Plectromus suborbitalis, Gill, Proc. U. S. Nat. Mus., vi, 1883, 258, latitude 38 52', longitude

69° 24', 1,735 fathoms. (Type, No. 33271. Coll. Albatross); Goode & Bean, Oceanic Ichth.,

17!», fig. 201, 1895.

1223. PLECTROMUS LU6UBBIS (Gilbert).

D. Ill, 15; A. I, 8; scales 26. Head very broad and heavy, the snout

extremely broad and short, its anterior prolile nearly vertical. Mouth very

oblique, the lower jaw protruding beyond the upper, the premaxillaries

anteriorly 011 level of lower margin of pupil, the maxillary reaching vertical

from its posterior margin, 2 % in head; snout 4|, its width equaling the length

of snout and eye ; interorbital width 2f ; eye 6^. Teeth minute, uniform,

in a single series in upper jaw and in front of mandible, the lower jaw

laterally with a narrow band. Vomer and palatines toothless. Interor-

bital space strongly convex, as well as rest of head deeply excavated for

mucous canals, which are covered with a very delicate integument con-

spicuously marked with fine parallel or radiating striae. Bones firm and

cartilaginous, not papery nor with thin membranous expansionsas in other

related species. Margins of preopercle entire, the bone firm, the posterior

angle scarcely produced, evenly rounded, the margin nearly vertical. No
evident ridge on opercle, which terminates posteriorly in a flexible rounded

process without spine. Mandibles meeting along median line posteriorly,

but not forming a ridge. Gill rakers as long as eye, slender, about 14

below angle. Dorsal spines very weak, the third half as high as first soft

ray. Posterior line of occiput midway between tip of snout and origin

of dorsal. Base of dorsal equals length of head behind middle of eye.

Anal small, its origin under base of last dorsal ray, the length of its base

equaling half interorbital width ; spine slender, about t longest soft ray ;

pectorals long, slender, falcate, with 14 rays, the longest 1} in head.

Ventrals half head, not reaching vent. Scales large, caducous, with

entire edges, covering the opercles but lacking elsewhere on head. Uni-

form brownish black, the fins dusky ; mouth, gill cavity, and peritoneum

black. A single specimen, 3^ inches long, from Albatross station 2923, in

822 fathoms. This species resembles very closely M. typhlops, as figured

by Gunther (Deep-sea Fishes, Challenger. PI. V, Fig. a). In typhlopsthe

mouth is evidently larger, and the species is described as having G dorsal

spines and 11 rays, although the artist has represented it with D. Ill, 11.

(Gilbert.) (lugubris, sorrowful, dark.)

Melamphaes lugubris, Gilbert, l*roc. 1". S. Nat. Mus., 1890 (1891). 59, Albatross station 292:5. coast

of California, south of Point Concepcion, in 822 fathoms. (Coll. Albatross.)

1224. PLECTROMl S BEAN II (Gunther).

Head 3; depth 31; eye U. D. II, 11 or 12; A.I, 8 or 9 : V.I, 7; P. 15:

scales about 25. Pectoral as long as head, more than twice length of ven-

tral, which does not reach vent. Black. (Bean.) Gulf Stream in deep

water. (Named for Tarleton Hoffman Bean.)
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Pleclrornus crassiceps, Bea\, Proc. U. S. Nat. Mns., 1885, 73, Gulf Stream. (Type, Nos. 33378

33509, and 34835. Coll. Albatross); about latitude 40°; not Scopehm crassiceps, GCxther,
Ann. Mag. Nat. Hist., 1878, 185, also a Plectromus.

Melamphdes beanii, Gi'nther, Deep-sea Fishes, Challenger Keport, xxn, 29, 1887; after Bean.
Plectromus heani, Goode & Bean, Oceanic Ichthyology, 179, 1895.

1225. PLECTROMUS CRASSICEPS, Giinther.

Head 3; depth 4. D. Ill, 12; A. I, 9; P. 14; V. I, 7; scales 28. Least
depth of tail § of its free portion. Head very thick, with short snout.
Eyes small, ] length of head, and $ of that of snout

;
posterior margin of

preoperculum descending obliquely backward; lowerjaw slightly promi-
nent ; cleft of mouth rather oblique ; maxillary reaches to behind eye,

and is moderately dilated behind. Origin of dorsal fin nearer the ventrals

;

its last ray is above the anterior anal rays. Pectoral fin narrow, nearly as

long as head, reaching to or beyond end of anal fin. Black. Length 2|
inches. Two specimens known, one from the mid-Atlantic (1,500 fathoms),

the other from off Pernambuco. (Giinther.) (crassus, thick; -ceps, head.)

Scopelus craseiceps, GCnther, Ann. Mag. Nat. Hist., n, 1878, 185, deep sea, mid- Atlantic,

and off Pernambuco.
Melamphdes crassiceps, GCntiier, Challenger Report, xxn, 28, PI. vm, Fig. r, 1887.

Plectromus crassiceps, Goode & Bean, Oceanic Ichthyology, 180, 1895.

1226. PLECTROMUS CRISTICEPS (Gilbert).

Head long, 2f in length ; depth 3| ; length of caudal peduncle 4£.

Greatest depth of caudal peduncle i its length. Head narrower than in

M. lugubris, its anterior profile descending more gradually. Mouth less

oblique, the lower jaw included, the maxillary extending behind eye, 2£

in head; snout 4£; interorbital width 2j*; eye 7^. D. 111,13; A. 11,9.

Pectorals long, 1£ in head. Ventrals I, 7 or I, 8. System of mucous canals

on head highly developed, their margins raised into high thin crests, usu-

ally with undulating margins and more or less serrulated. A rather long,

sharp, slender spine, directed upward and forward on middle of snout.

Two or three spines at lower posterior angle of cheek ; marginal portion

of preopercle extremely thin and flexible, its lower limb sharply Berrated.

From the upper anterior angle of opercle 2 ridges diverge, the one run-

ning backward terminating in a spinous point. Opercular margin serru-

late. Mandibles meeting on median line below, their edges produced to

form ;i conspicuous median crest. Their lateral margins form membranous
wings which combine with similar prolongations from the suborbital

bones to overlap the cleft of the mouth. Teeth minute, equal, in a single

series in both jaws. Vomer and palatines toothless. (Jill rakers Long,

broad at base, compressed, weak, about L5 below angle. Posterior line of
occiput slightly Dearer front of dorsal than end of snout

; length of tin

equaling its distance from base of oaudal. Spines slender, pungent, \\ eak.

' >i igin of anal under t he Court h from t he last ray of dorsal, the length of

Its base scarcely exceeding length of snout. Anal spines rather strong,
the two intimately soldered together, their outlines distinct, Scales

entirely Lost, apparently about 28 in number. Black anteriorly, brownish
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black behind. Mouth, gill cavity, and peritoneum jet black. Fins all

blackish. One specimen 5 inches long, from station 3075, in 859 fathoms.

(Gilbert.) (crista, crest; -ceps, head.)

Melamphdes cristiceps, Gilbert, Tree. U. S. Xat. Mus., 1890 (1891), 60, Albatross station 3075,

coast of Oregon and Washington, in 859 fathoms.

380. BERYX, Cuvier.

( Alfonsixes.)

Cuvtee, Regne Anim., Ed. 2, vol. 11, 151, 1S29, 'decadadylus).

Body deep, compressed, covered with rather large, ctenoid scales, which
are regularly arranged. Abdomen trenchant, but without enlarged

scutes. Head large, with thin bones and high ridges with deep mucifer-

ous cavities. Snout short, the mouth oblique, the chin prominent : eye

large: both jaws, vomer, and palatines with villiform teeth. Opercles

serrated, the opercle usually with spine : preopercle unarmed. Caudal
forked : anal spines 4, the soft rays 26 to 30; dorsal continuous, with 4 to

6 spines : ventrals with about 10 soft rays. Air bladder simple. Pyloric

c<eca numerous. Color red. Deep-sea fishes, beautifully colored. (3'epv!;,

J>( ryx, a Greek name of some fish, taken by Gesner from Varinus.)

</. Scales in lateral line 04 or 05: D. IV. 10 to 19. DECADACTTLTJS, 1227.

aa. Scales in lateral line 71 to 70; D. IV, 13 to 15. splendexs. 1228.

1227. BLRYX DECADACTYLl'S, Cuvier ,t Valenciennes.

(Alfonsin a Casta Laega.)

Head 2* ; depth 2i. D. IV. 16-19 ; A. IV, 28-29 ; V. I, 10 : P. 14. Body
oblong, considerably compressed, its height greatest at the origin of the

dorsal : maxillary bone reaches almost to middle of orbit. Eye very large,

about 2i times in head, its upper limb impinging upon upper profile of

head : distance of insertion of pectoral from snout equal to length of

base of anal : insertion of anal nearly in vertical from tenth to twelfth

dorsal ray, its middle slightly behind last ray of dorsal : ventral inserted

under axil of pectoral. Scales sharply ctenoid, with a strong middle

keel: the number in the lateral line 64 or 65. Red, with bright streaks.

Deep seas, recorded from Portugal. Madeira. Japan, and Cuba. Poey

mentions it as " Pez hermoso y rarisimo." (dena. ten; duKTr/.nc. finger.)

(En.)

Beryx decadactylm, Ci vieb & Vai bnciennes, Hist. Nat. Poiss., in, 222, 1829, Madeira or Por-

tugal : Poet, Synopsis, 297; Goodb a Bean, Oceanic I.-hth.. 17">, 1895.

1228. BERTS SPLENDENS, Lowe.

A.lfonsim a Casta Cumpeida.)

Body compressed, elongate, its height equal to the length of the head,

and contained oA times in the total. Pectoral and dorsal fins, which are

equal in length, ', of the entire length of the fish ; the ventral i.
Dorsal

and anal fins are higher than in B. decadactyltts) insertion of the anal is
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under the end of the dorsal. Caudal deeply forked. Scales large, the

whole surface spinous, with short reflexed points or prickles, giving a

general roughness to the touch. Lateral line nearly straight, following

the curvature of the hack, inconspicuous, and with 71 to 76 scales, with
8 ahove and 20 below the lateral line in transverse series. Its color is

thus descrihed hy Lowe: " At the moment of capture, whilst this iish is

yet alive, the whole hody heneath the lateral line is of a pure, resplen-

dent, silvery white; the fins alone, and merely the ridge of the back and
head, the inside of the mouth, the lower jaw, and parts beneath the eye

being of the brightest scarlet, contrasting strongly with the pure silver

of the whole sides and belly, which only after death turn iridescent rosy,

or sometimes rich golden scarlet. The hind parts of the dorsal and the

ventral fins are transparent; the iris is pale scarlet. There is a watery

transparency about the scarlet of the back in this state perfectly inim-

itable by art." Color paler than in B. decadactylus, but the inside of the

mouth deep red. Known from Madeira, Japan, and the Gulf Stream,

34° 49' 30" N., 74° 34 / 45" W., in 424 fathoms. (Goode & .Bean.) (splcn-

dens, glowing.)

Beryx aplendens, Lowe, Proc. Zool. Soc. Loudon, 1833, 142, Madeira ; Goose & Bean, Oceanic

Ichthyol., 176, 1895.

Family CXV. HOLOCENTRID^E.

(The Squirrel-fishes.)

Body oblong or ovate, moderately compressed, covered with very strongly

ctenoid or spinous scales. Head with large muciferous cavities; eye lat-

eral, very large; preorbital very narrow; mouth moderate, oblique
;
pre-

maxillaries protractile; maxillary very large, with supplemental bone;

bands of villiform teeth on jaws, vomer, and palatines. Opercular bones

and membrane bones of head generally serrated or spinescent, along

their edges. Branchiostegals 8. Gill membranes separate, free from isth-

mus. Gills 4, a slit behind fourth. Pseudobranchhe present. Gill rakers

moderate; no barbels. Sides of head scaly. Lateral line present. Dor-

sal I'm very long, deeply divided, with about 11 strong spines depressible

in a scaly groove; anal with 4 spines, the third longest and strongest :

ventrals thoracic, with 1 spine and 7 rays ; caudal deeply forked, with

sharp rudimentary rays or fulcra at base. Vertebra about 27. Pyloric

circa X to 25. Air bladder large, sometimes connected with the organ of

hearing. General color red. Young with the snout sharp and produced
(constituting the nominal genera Ehynchichthy8

}
Rhamphoberyx

t
and Rhino-

beryx
f
based on peculiarities of immature examples). Genera 4 j species

about 70, gaily-colored inhabitants of the tropical seas, abounding about

,1 reefs. (Berycidce, part, Giinther, Cat., i. L9-60, L859.)

-. Preopercle without conspicuous spine a1 Its angle; air bladder divided by a contraction, the

anterior part extending to the otocrane. Uybipbistu,

'/•i. Preopercle wltli a conspii aous spine.

/>. Suborbital arch simpl] unrated icales moderafe I Bolocsntbui
hi'. SiiiiMiint.il arch armed w itli ''• long pinei curved Forward; scales undo* ribed,

i'i col fti fort.
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381. MYRIPRISTIS, Cuvier.

(Frkre-Jacques.)

Myriprisiis, Cuvier, Regne Animal, Ed. 2, Vol. 11, 1829, (jacolus).

Myrioprislis, Gill, amended spelling.

Oslichthys, Langsdorf MS., Cuvier & Valenciennes, Hist. Nat. Poiss., in, 174, 1829, (japonicus);

name only; passing reference.

Rhamphoberyx, Gilt, Proc. Ac. Nat. Sci. Phila., 1863, 87, (poecUopus).

This genus is closely related to Holocentrus, differing externally, chiefly

in 1 he absence of the large spine at the angle of the preopercle. The air

bladder is divided into two parts by a transverse constriction, the ante-

rior part extending to theotocrane,and the pyloric caeca are rather few (9).

Species numerous in the tropical seas; gay-colored inhabitants of reefs

and rock pools. The group contains two well-marked subgenera, for one

of which we retain the manuscript name Ostichthys, given it by Langsdorf

some seventy years ago. If no intermediate forms exist, Ostichthys may
stand as a distinct genus, (/uvptar, myriad ; tzp'iotlq, a sawyer, here mean-

ing saw.)

Ostichthys (oa-reou, bone; ix^s, fish):

o. Scales very large, about 3-29-7; anal rays IV, 10 or 11. trachytoma, 1229.

Mvripristis:

<ta. Scales moderate, about 3-36-6.

c. Anal rays IV, 13; a deep red <>r black bar across i_^i 1 1 opening and base of pectoral.

jacobus, 1230.

cc. Anal rays IV, 11.

d. Ventral fin plain reddish or whitish; dorsal pale. occidentalis, 1231.

dd. Ventral fin black at tip; dorsal mostly dark. poscilopus, 1232.

Subgenus OSTICHTHYS (Langsdorf).

1229. MYRIPRISTIS TRACHYPOMA, Giiniher.

Head 2f in length with caudal; depth about 2| ; interorbital width 6 in

head. B. 8 ; D. XI-I, 13 ; A. IV, 10-11 ; V. I, 7 ; P. 15 ; C. 4-3, 25 ; scales

3-29-7. All the teeth villiform; the upper maxillary bone reaches behind

the middle of the eye, and is not denticulated. Opercles covered with

spines, and operculum with a rather strong spinous prominence; scales

ctenoid, but the denticulations equal ; the third anal spine much stronger

and also longer than the fourth. Carmine red, darker above; sides with

about 10 alternate streaks of deep red on rose color; fins all red. (Giin-

ther.) West Indies; rare in Cuba. A beautiful fish, closely related to

Myriprisiis japonicus, the type of Oslichthys. (rpaxvc, rough; ttcj/uu, oper-

culum.)

Myriprhtis trachypoma, GOnther, Cat., 1, 25, 1859, Cuba.

Myriopristis fulgent, Poey, Memorias, 11, 160, 1860, Cuba.

Subgenus MYRIPRISTIS.

1230. MYRIPRISTIS JACOBUS, Cuvier A- Valenciennes.

(Frkre-Jacques ; Caxdii..)

Head 4; depth 3; interorbital width 4. D. X-I, 14 or 15; A. IV, 13;

scales 3-36 to 38-6. Maxillary reaching a little beyond middle of eye

;
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opercle striated, the striae ending in fine points at posterior edge of oper-

cle, above a very feeble spine. Pectorals shorter than ventrals; third

and fourth anal spines nearly equal in length, the former broader.

Deep crimson, paler below; a blood-red bar across opercle and base of

pectoral, becoming black in spirits: fins red, the vertical fins edged with

whitish. Length 1 foot. West Indies to Brazil; common; a brilliantly

colored fish. (Jacobus, James ; the species is called Frere-Jacques,
11 brother Jim." in Martinique.)

Myripristis jacobus, Civier & Valenciennes, Hist. Nat. Poiss., ill, 162, 1829, Martinique;
Gi xther, Cat., i, 19, 1859.

Myriprislis lychnus, Poey, Memoriae, u, 159, 1860; Havana.
Bhinoberyx chryseus, Cope, Proc. Anier. Philos. Soc, 464, 1870, St. Croix Island.

1231. MTRIPRISTIS OCCIDENTALS, Gill.

Head 3£ in extreme length; depth nearly 4; eye 2\ ; snout 5. D. X-I,

13; A. IV, 11; scales 3-35 or 36-7; pectoral fin contained 6 times in the

total length, the ventrals 7i, and the caudal 5 times. Color on the upper

half reddish purple, silvery below, with many dark points, especially

along edges of scales ; fins pale, except a darker border along spinous

dorsal. Length 6 inches. (Gill.) Pacific Coast of Mexico ; common in

rock pools about Cape San Lucas, (occidental/is, western.)

Mtprioprialia occidentalis, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 87; Cape San Lucas. (Coll.

Xantus.)

Bhamphoberyx leucoptis, Gill, /. c, 88, Cape San Lucas. (Coll. Xantus.)

1232. MYRIPR1STIS PCECILOPUS (Gill).

Head 4 in extreme length ; depth 3^-; eye 2; snout 5, blunt. D. X-I,

14; scales 3-35 or 36-7. Olive green, golden green below, and cupreous

on the opercle
; spinous dorsal dark green in front of each spine, but

light behind as well as above and below; black in spirits; spinous dor-

sal margined with dark ; ventrals with a broad blackish terminal band;

HM of caudal punctulate with dark spots. (Gill.) Cape San Lucas.

Known from the types, which are very young; probably the young of

Holocentrv.8 suborbital^. (ttolkiXo^, variegated; rrot'c, foot.)

Bhamphoberyx pcecUopus, Gill, Proc. Ac. Nat. Sci. Phila., 1803, 87, Cape San Lucas. (Cull

Xantus.)

382. HOLOCENTRUS (Gronow) Soopoli.

(Squirrel-fishes.

ntntm, Artedi, Seba, m, about 1740, nonbinomial, [rvbrum),

. Gronow, Zoophyl., rostratua, nonbinomial).

" Ghoni 1 Int. Hist. Nat., p. 1 19, 1777

11 l' 'ii, Ichthyol., i\ . 61, 1790, (»ogo).

Bhynchichthys, Cvvitn a Valenciennes, lli-t N.it Poias., ni, {ptlamidu) (jouog),

a, of authors generally.
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Bhinoberyx, Gill, Proc. Ac Nat. Sci. Phila., 1862, ^37, (brachyrhynckus); young; scales said to be

25; may represent a distinct genus.

Body oblong, moderately compressed, the ventral outline nearly

straight, the hack a little elevated, the tail very slender. Head com-

pressed, narrowed forward. Operculum with a strong spine above, below

which the edge is sharply serrated ; a strong spine at the angle of pre-

opercle. Orbital ring, preorbital, preopercle, interopercle, subopercle,

occiput, and shoulder girdle with their edges sharply serrate. Mouth
small, terminal, the lower jaw projecting in the adult; in the young
(which constitute the supposed genera JRhynchiohthys and Bhinoberyx)

the snout is much produced. Maxillary broad, striate, with a supple-

mental bone. Eye excessively large. Scales moderate, closely imbri-

cated, the posterior margin strongly spinous. Lateral line continuous.

Dorsal deeply emarginate, the spines usually 11, depressible in a groove;

soft dorsal short and high ; anal with 4 spines, the first and second quite

small, the third very long and strong, the fourth smaller; caudal widely

forked: both lobes with the rudimentary rays spine-like; ventrals

large, I, 7, the spine very strong. Species numerous, remarkable for the

development of sharp spines almost everywhere on the surface of the

body. (oAoc, whole ; ntvrpov, spine; spinous all over.)

a. Preopercular* spine long, tapering, acute; third anal spine very long, more than half

depth of body.

b. Mouth moderate, lower jaw extending to below first X/A to % length of eye.

c. Scales small, 50 to 55 in lateral line; upper lobe of caudal longer than lower, fal-

cate; soft dorsal and anal elevated, pointed at tip, this character subject to

variation. ascensionis, 1233.

cc. Scales moderate, about 45; depth of body 2g in length; membrane of front spines

of dorsal black. siccifer, 1234.

ccc. Scales rather large, 38 to 42 in lateral line; caudal lobes nearly or quite equal.

d. Maxillary extending to below middle of eye.

e. Depth of body greater than length of head.

/. Third anal spine V/^ in head. suborbitalis, 1235.

ff. Third anal spine If in head. C0RU6CUS, 123G.

ee. Depth of body equal to length of head. BRACHYPTERU8, 1237.

eee. Depth of body less than length of head; dorsal without black; cheeks

without white dots. marianus, 1238.

dd. Maxillary extending to below first third of eye; dorsal with black markings.

VEXILLARIUS, 1239.

bb. Mouth small, maxillary reaching to below first fourth of eye; upper lobe of caudal

longer; cheek with a white blotch. oscun's, 1240-

aa. Preopercular spine short, flatfish, notched at tip; third anal spine short, its length about

~YZ depth of body; soft dorsal and anal low. rounded. sancti-pauli, 1241.

1233. HOLOCEMRUS ASCENSIOMS (Osbeck).

(Matejuelo; Squirrel-fish; Soldado; Welshman.)

Head 31; depth 3| ; eye 2| ; snout 4i. D. XI, 15; A. Ill, 10; scales

5-50 to 54-7; co>ca 25; vertebra' 11+16. Mouth small, little oblique,

maxillary scarcely reaching middle of eye. Longest dorsal spines more

* Little dependence can be placed on this analytical key, as several species are imperfectly
known and of doubtful validity.

/



Jordan and Evermann.—Fishes of North America. 849

than half length of head : soft dorsal pointed, as high as the body ; third

anal spine very strong, as long as longest anal rays, If in depth of body.

Upper lobe of caudal much the longer. In life chiefly bright red. ^ith

shining longitudinal streaks along the rows of scales ; some specimens

somewhat darker, and tinged with olive above ; fins light red, the spinous

dorsal largely golden olive, its edge scarlet; head quite red above: an

oblique white bar descends backward from the eye ; these colors fading in

spirits. This species varies much in the depth of body and the height of

the fins. Length about 2 feet. West Indies, about rocks and reefs, rang-

ing from Florida to St. Helena ; very common in Cuba; a most brilliantly

colored fish, often seen in tropical markets. (Xame from Ascension

Island.)

Perca aacensionu, Osreck, Iter Chin., 388, 1771, Ascension Island.

Bodianus peniacanffau, Bloch, AusL Fische, iv, 40, pi. 225, 1790, Brazil; after Jaguaraca of

Marcgrave.

Holocentrus sogo, Bloch, /, c, 61, pi. 232, 1790, Africa.

\a rubra, Bloch k Schneider, Systema Ichthyol., 82, 1801; after Perca marina rubra of

Catesby.

Amphiprion matqjuelo, Bloch & Schneider, Syst. Ichthyol., 206, 1801, Cuba ; after Matejuelo of

Parka.

Bodiauuejaguar, Lao&Pede, Hist. Nat. Poiss., iv, 28fi, 1802, Brazil; after Jaguaraca of Marcghavb.

Holocentrum longipvnne, CtJVlER & Valenciennes, IIi>t. Nat. Poiss., in, 185, 1829, Martinique;

San Domingo; Porto Rico ; St. Thomas ; Havana.
Holocentrus longipinne, GOnther, Cat., I, 28, 1859.

Holocentruspentacanthu», Jordan & Gilbert, Synopsis, 459, 1883.

.

;

Holocentrus striatus, GROXOW, Cat. Fishes, 173, 1854, Antilles: name preoccupied.

Holocentrus rostratus, Gronow, /. c, 173, 1854, near the Equator; young specimen; unidenti-

fiable.

Represented in the West Indies by

1233a. HOLOCENTRUS ASCEXSIOMS RUFUS fWalbaum).

Specimens of this species from Bahia, apparently representing the true

ascensionis, differ from Cuban examples. The latter may be regarded as a

distinct subspecies, for which the oldest name is that of rufus of Walbaam
(=ruber=rubra=jaguar=longipinni8). The Brazilian form (var. ascen-

hionis) has the preo])ercular spine not reaching past the gill opening, its

free portion 2^ in eye. Pectoral short, 1| in head, measured to end of

opercular spine ; ventrale reaching vent; third anal spine measured from

the scales, '_',, in head; soft dorsal \\ in head: caudal lobe not quite equal

to head. In var. rufua the preopercular spine reaches about to root of

pectoral, its free part It in eye. Third anal spine 1,1, in head: soft

dorsal ,',, longer than head ; caudal lobe about I longer. The color and

form of body seem to be the same in both subspecies, (ruj'ii*. red.)

fa, Walbai -i, Artedi Pise, 351, 1792, Bahamas; after Perca marina rubra of Catssbt.

1284. ROLOCBMTBU8 8ICCIFEB, Cop*

Head with spines 2|; depth 2f D. XI, 13; A..IV,9; scale83-45-8; eye

if times in head and J interorbital width. Spinous dprsa] rather short,

I
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elevated ; last spine very short, only connected with first soft ray within

the groove. Second dorsal not elevated, first rays equal to 1J length of

longest spines. Third anal ray not reaching basis of caudal; scales bor-

dering anal fin, prolonged into grooved blades; body scales strongly

pectinate, not grooved; muzzle contracted, especially laterally, the max-
illary reaching anterior margin of pupil ; anterior supernumerary maxil-

lary minute; operculum finely denticulated ; opercular spines 2, equal,

elongate ; a pair of smaller spines at summit of operculum ; one spine

directed backward at front of preorbital bone, all the lateral bones ser-

rate ; interorbital carina1 very weak ; ventral fins not reaching vent.

Color in spirits silvery; a brown longitudinal band between each two
rows of scales, to middle of sides; below this brown puncta? in the same
position; head brown shaded; fins white, except first dorsal, which is

blackish ; the membranes of first to third spines black, with white or pale

spots at base and one at margin ; chin brown. Length of type 2f inches.

This species differs from H. ascensionis, of the same size, in the wider inter-

orbital space, narrower muzzle, upper pair of opercular spines, free oper-

cular serration, deeper body, color, etc. It differs in coloration from the

species described by Poey, who also does not mention any of the pecu-

liarities of this fish in any of them. Bahamas ; one specimen known.
(Cope.) (siccus, dry; fero, to bear.)

Holocentrum sicciferum, Cope, Trans. Amer. Philos. Sue, xxx, 1866, 465, New Providence,

Bahamas.

1235. HOLOCKNTRVS SI BORBITALIS, Gill.

(MOJARRA CARDENAL.)

Head 3; depth 2| ; eye2£; snout 4$. D.XI,14; A. IV, 9; scales 4-38-7.

Mouth moderate, scarcely oblique, maxillary about reaching middle of

eye. Longest dorsal spines If in head ; soft dorsal about as high as

spinous portion, sheathed with scales at base ; third anal spine 1| in head

;

first anal rays about as long as third anal spine, the others graduated to

the last, which is less than half length of first : pectorals about as long

as third anal spine or 1| in head ; ventrals as long as pectorals. Steel

colored, thickly sprinkled with dark dots, which become less numerous
downward ; the fins are dark, the dorsal lighter on the anterior half at the

base between the spines ; the suborbital chain is bright silvery and

immaculate. Adult specimens recently obtained at Mazatlan are described

as follows: Head 3; depth 2£. D. XI, 12; A. IV, 8; V.I, 7; scales

3-36-7,7 on cheek. Dorsal spine If; dorsal ray If; caudal H; third

anal?. Pectoral If . Maxillary slipping under preorbital. Ventral with

accessary scale ; dorsal in a groove. Body short and deep, compressed

with slender caudal peduncle, anterior profile rounded. Mouth small;

upper jaw protractile. Teeth in uniform bands on jaws, vomer, and

palatines. Maxillary moderate, slipping under very narrow preorbital,

which, like rest of suborbital ring, is armed with close-set sharp teeth

turned backward. Preopercle, opercle, subopercle, interopercle, pos-

tern poral, armed with similar teeth. Preopercle spine nearly as long as

pupil ; 2 spines in opercle. Steel gray, underlaid by bright, coppery red,
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which becomes brighter after death ; everywhere much punctate with
black, the dots coarse

; sides and especially back with purple reflections.

Top and side of head coppery, a curved bright silvery streak from tip of

snout below eye and around it, ceasing opposite middle of pupil ; a ver-

tical silver streak on edge of opercle and extending out on spine ; head
yellowish, upper tip reddish and lower with throat silvery ; dorsal brown,
clouded with reddish and dark

; dark brown near edge, then a series of

grayish clouds, roundish irregular whitish spots at its base; second dor-

sal reddish, its ray pale, the first two black
; the caudal red, base pale,

the upper and lower rays dark yellowish, darkest in young, the dark
extending on peduncle above and below ; anal spines whitish, the soft

rays birch red, the last ones pale, the first soft rays dark ; ventral reddish,

the spine and first soft ray whitish, the first ray dark red ; when the fins

are closed it seems reddish edged with whitish or yellowish and with a
blackish line. The dark is fainter in larger specimens. Very common
in rock pools about the Gulf of California, rarely exceeding 8 inches in

length. Mazatlan to Panama ; a small species abundant in rock pools.

(suborbitalis, below the eye.)

Holocentrmn suborbitale, Gill, Troc. Ac. Nat. Sci. Phila., 186:$, 8G, Cape San Lucas. (Coll.

Xantus.)

1236. HOLOCEXTRUS CORUSCUS, Pooy.

Head 2| (3£) ; depth 2f (3$). D. XI, 14 ; A. IV, 9 ; scales 3-42-3. Eye
very large, 2£ in head ; snout very short, 2 in eye. Body shaped as in H.
suborbitalis, a Pacific Coast species, to which it is nearly related. Mouth
small, maxillary reaching past anterior margin of pupil, 3 in head.

Width of interorbital space not as long as maxillary, 3£ in head ; bones of

top of head marked as in Holoceutrus suborbitalis, except that a few of the

upper occipital ridges are serrated. Spines on preopercle, opercle, inter-

opercle, preorbital and suborbital, as in the western species ; spines on
subopercle a few more; scales on body as in aseensionis or suborbitalis]

nuchal scale as large as in the latter ; five rows of scales on cheek, none
on opercle. Spinous dorsal moderately high ; first spine 3 in head ; third

spine longest, 2£ in head ; soft dorsal higher than spines; not falcate, as

in aseensionis ;
longest ray If in head; third anal spine longest, almost 2

in head; longest ray 1| in head, not falcate; pectorals 1? in head; ven-

trals li
; its outer rays not produced, about § diameter of eye from vent ;

upper caudal lobe apparently not much produced, Ij in head. Color in

Bpirits pale silvery, edges of scales showing bright Bteel-blue reflections ;

;i reddish .shade above lateral line; bands of dots following rows of

scales, those below lateral line widest and most diffused : no markings
head with the exception of dots; spinous dorsal dusky; a large black

spol bel ween first and third Bpine; membrane hft ween bands of posterior

spines with dusky spots; a row of whitish angular spots on the anterior

pari of membrane between each two spines, those between the third and
Hixth spines longest, the two anterior well developed below the large

black spot : other fins pale ; upper angle of peotoral with a group of dote

;

blaek blotches between Srs1 and see.. mi and second and third Bpi&ee.
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West Indies, known from Cuba and the Bahamas ; very close to

Holocentrus suborbitalis. (coruscits, sparkling.)

Holocentrum coruscum, Poey, Meniorias, n, 158, 1860, Cuba; Jordan & Bollman, Proc. U. S.

Nat. Hus., 1888, 550.

1237. HOLOCENTRUS BRACHYPTERUS, Poey.

Head 3^ in total length with caudal ; depth 3£ ; eye 3 : snout 4. D. XI
13; A. IV, 8; scales 40. Mouth moderate, maxillary reaching middle of

eye. Soft dorsal and anal not pointed; caudal lobes equal. Carmine;

longitudinal rosy streaks along rows of scales ; a pale band aloug spinous

dorsal: no white band on cheek. (Poey.) Cuba; a doubtful species, per-

haps the same as H. rexiUarhts. (dpax'vc, short; nrepbv, fin.)

Holocenlrus bracltypterus, Poey, Repertorio, 184, 1866, Cuba.

1238. HOLOCENTRIS MARIANUS, Cuvier & Valenciennes.

(Marian.)

Head 3 in total length with caudal; depth 3f. D. XI, 13; A. IV, 8.

Body rather deep ; snout long, mouth large, maxillary reaching middle of

eye ; opercularspines 2, short and subequal. Soft dorsal reaching f length

of caudal peduncle ; third anal spine very strong, its length f depth of

body, longer than first soft ray. Caudal lobes equal. Pyloric cceca 8 to

10. Bright red, the spinous dorsal with two rows of white spots ; other

fins carmine ; no white blotch on cheeks. (Poey.) (Marian, a negro word
meaning tough and lean—a fish of much bone and little flesh.)

Holocentrum marianum* Cuvier & Valenciennes, Hist. Xat. Poiss.,in, 219, 1829, Martinique.
Holocentrum rostratum, Poey, Memorias, n, 157, 1860, Cuba; name preoccupied.

1239. HOLOCENTRUS YEXILLARIUS, Poey.

Head 3i in total length with caudal ; depth 3f ; eye 2f . D. XI. 13 ; A.

IV, 8; snout short; maxillary reaching first third of eye. Caudal lobes

equal, vertical fins not very high ; third anal spine £ depth of body.

Metallic white, flushed with red-brown streaks along tbe edges of

scales; dorsal whitish, with large dark-red spots; spinous dorsal with a

black vertical bar behind each ray, not reaching its base; soft dorsal,

anal, and caudal with dark-red border. (Poey.) Cuba ; not seen by us,

(vexiUarius, pertaining to a banner; from the'marks on the dorsal fin.)

Holocentrum vexillarium, Poey, Memorias, n, 158, 1860, Cuba.
Holocentrum productum,i[ Toey, Synopsis, 300, 1868; described from specimen 3 inches long; young,

as shown by the protruding snout.

f Holocentrum riparium,% Poey, Enumeratio, 37, 1875, Cuba.

* Holocentrum marianm, Cr\ ebb & Valenciennes:
D. XI, 12 ; A. IV, 9. Third anal spine exceedingly long. Color silvery red, without longitu-

dinal streaks. No black spot on the dorsal, nor dark points on the scales. Lower jaw projecting.

Opercle with two flat points. .Martinique.

—

Owner & Valenciennes.

f Head 3| in total; depth the same ; eye 3, half longer than snout. D. XI-15 : A. IV, 10;

snout projecting; maxillary reaching front of pupil. Upper spine of opercle with a black

point or perforation at base. Dorsal low, its highest spine half depth of body ;
third anal

spine strong. Rosy; belly silvery; series of scales scarcely marked By streaks ; tins red ;
fust

two and last two interspaces between spines dusky. Matanzas.

—

Poey.

I Holocentrum riparivm is based on small specimens found in shallow water along the reefs ami

is said to differ from vexillariua in having the first three spines only with black interspaces. It

is possibly a distinct species, but needs verification.
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1240. HOLOCEMRl'S OSCULUS, Poey.

D. XI, 15; A. IV, 10. Mouth small, the maxillary reaching first fourth

of eye. Scales deeply furrowed. Upper lobe of caudal longer. Red ; a

diffuse white blotch on side of belly and one on cheek. First three anal

spines whitish. Cuba. (Poey); not seen by us. (osculits, small-mouthed.)

Holocentrum osmium, Poey, Memorias, u, 156, I860, Cuba.
Holocentrum perlatum, Poey, I. c, 157, Cuba ; female specimen with a white blotch behind tip of

each dorsal spine ; wanting in type of oscuhun, which was a male.

1241. HOLOCENTRUS SANCTI-PAULI, Giinther.

Head 3 ; depth 2\ ; eye 4 ; snout 4 ; interorbitai width 5 in head, includ-

ing opercular flap. D. XI, 15; A. IV, 10; scales 48—3^. Maxillary not

reaching to vertical from center of eye. Operculum with a strong and
thick triangular spine, and with denticulations beneath

;
preopercular

spine broad, flattened, and cleft, or bifurcate at its extremity ; its length

3| times in that of posterior edge of preoperculum ; third and fourth dor-

sal spines longest, a little less than half length of head ; soft dorsal

rather elevated, more than half height of body; caudal deeply forked,

upper lobe much longer than lower ; third anal spine very strong, 3 in

height of body. Ventral fins about f length of head, terminating at a

great distance from the anus
;
pectoral shorter than the ventrals. Uni-

form red. Length 16 inches. St. Paul Rocks, mid-Atlantic.

Holocentrum sancti-pauli, GOntheb, Shore Fishes, 4, 1880, St. Paul Rocks.

383. PLECTRYPOPS, Gill.

Plectrypops, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 237, (retrospiiiis).

This genus differs from Holocentrus chiefly in having the preopercle

armed with three strong teeth curved forward. The preopercular spine

is moderate, and the third anal spine not greatly developed. One species.

(nliyKTpov, spur; vtto, below ; uip, eye.)

1242. PLECTRYPOPS RETROSPIMS (Guichenot).

Head 2f in total length ; depth 2*. D. XII, 14 ; A. Ill (?) or IV, 11. The
infraorbital arch is armed beneath with three long spines, curved and

directed forward; the spines of the preorbital and of the posterior part

of the infraorbital arch with smaller spinous teeth. Both limbs of the

preoperculum denticulated, with a rather strong flat spine; operculum
and snboperoulnm armed with spinous teeth, the former with two long

spines, the lower of which is the stronger. Spines of t In- fins rather

slender; the soft portions of the dorsal and anal tins rounded, and as

high as the spinous. Caudal forked: soales deeply serrated. Uniform
red. Cuba. (Qniohenot)

J
rare, (retro, backward j spina, spine: l>nt the

pines are directed forward,
|

Holocentrum reft QuiCHtNOT, In Ramon de la Bagra, lli-t. Cuba, 16, pi. I, fig. :t, I860,

Cuba.
Hohcentrum prospinosum, Port, Memoriae, [1,343, 1861; after Guiohbnot. Substitute i>>r rttro-

v<«<\ iih the ipinei turn forward and nol back* ard ; Gt m i bi a, Gat., i, IB, i

•
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Family CXVI. POLYMIXIID.E.

(The Barbudos.)

Body rather elongated and compressed ; scales not serrated ; lateral

line continuous with back ; head compressed, and with a decurved pro-

file
;
preoperculum serrated ; mouth with a lateral and nearly horizontal

cleft; teeth villiform, on both jaws and on palate ; branchiostegal aper-

tures large, the gill membranes separate, free from the isthmus ; branchi-

ostegals 4 ; dorsal moderately elongated, with several spines, increasing

backward ; anal opposite the posterior portion of dorsal, armed with 3

or 4 spines
;
pectorals with branched rays ; ventral fins thoracic, each

with a spine and 6 or 7 rays. Vertebra1 in increased number (29). The
family is distinguished by the combination of chin barbels, increased

number of rays, and small number of branchiostegals. Its affinities are

doubtful, but on the whole seem to be rather with the Mullidce. (Gill.)

The increased number of ventral rays and the structure of the fins seem

to point to Berycoid rather than Percoid affinities. For this reason we
leave the Polymixiidm near the Berycidce, and place the Mullidce next to it.

A single genus, with 1 to 3 species, inhabiting rather deep waters

in the tropical Atlantic and Pacific. (Berycidw, genus Polymixia, Giin-

ther, Cat., 1, 17, 1859.)

384. POLYMIXIA, Lowe.

(Barbudo. ,

Polymixia, Lowe, Trans. Cambr. Phil. Soc, 1838, 198, (nobilis).

Nemobrama, Valenciennes, Berher-Webb & Berthelot, Ich. lies Canar., 40, 1844, (icebbii).

Dinemvs, Poev, Memorias, n, 160, 1860, (venustus).

Characters of the genus included above, (-o'/.ic, many; fii^cg, mixing;

a mixture of the characters of many groups.)

1243. POLYMIXIA LOTVEI, Giiuther.

Head 3f ; depth 3| ; eye 3-. D. V, 30; A. Ill, 16; scales 50. Anterior

profile slightly convex, but descending rapidly from eye to snout
;
pos-

terior profile gradually descending to the caudal fin ; lower profile nearly

straight between snout and anal fin. Snout short, obtuse, lower jaw

overlapped by the upper. Interorbital width 4 in head, covered with

scales to near the anterior margin of the eyes. Cleft of mouth wide,

maxillary reaching to behind eye, ending in a broad plate with a convex

posterior edge and a concave superior and inferior one. Lower jaw with

a slight prominence in front. Eye placed high; suborbital less than

diameter of eye. Opercles without spines; these and the subopercles

densely scaled. Origin of dorsal midway between snout and base of

caudal, the fifth spine about half as long as the first ray, which is the

longest; the following rays become shorter and shorter to the seven-

teenth, the remaining ones being short and nearly equal in length. Cau-

dal fm deeply forked, with pointed and equal lobes; anal fin similar to

the dorsal in shape, but shorter and lower ; the third spine about i of
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the first ray, which equals the fifth dorsal ray. Pectorals short and
pointed, reaching beyond origin of dorsal ; ventrals very short. Teeth

in broad, velvet-like bands. (Gunther.) Uniform greenish above, sides

golden shining. Caribbean Sea, in deep water; occasionally taken in

Cuba. (Named for Rev. Richard Thomas Lowe, British chaplain in

Madeira, an accomplished and careful ichthyologist, author of the Fishes

of Madeira.)

Pohjmixta lowei,* Ginther, Cat., i, 17, 1859, Caribbean Sea.

Dinemus vennstus, Poey, Memorias, II, 160, 1860, Cuba.

Family CXVII. MULLIDCE.

(The Surmullets.)

Body elongate, slightly compressed, covered with large scales which are

usually slightly ctenoid ; lateral line continuous, the pores often branched

;

large scales on the head ; upper profile of the head more or less parabolic.

Mouth small, low, subterminal ; teeth mostly small, variously placed;

no canines, incisors, nor molars. Premaxillaries somewhat protractile;

maxillaries thin, nearly as broad at base as at tip, without supplemental

bone, partly hidden by the broad preorbital. Preopercle entire or

slightly serrate ; opercle unarmed, or with a single spine. Eye moderate,

placed high ; branchiostegals 4 ;
pseudobranchhe present ; 2 long

unbranched barbels at the throat, attached just behind the symphysis of

the lower jaw. Dorsal fins 2, remote from each other, both short, the

first of 6 to 8 rather high spines, which are depressible in a groove;

anal short, similar to the soft dorsal, with 1 or 2 small spines ; ventrals

thoracic, I, 5. Air bladder usually present, simple. Vertebne 9-f- 14=
23 ; stomach siphonal

;
pyloric cceca about 20. Species about 40, refera-

ble to 5 closely related genera, found in all tropical seas, some species

straying northward. Many of the species are highly valued as food,

especially the European Mullus barbatus and Mull us summit tux. The

family is a very natural one and not closely related to any other. It

bears some superficial likeness to the Sdamida and the Cheilodipteridas, but

this may not show real affinity. The singular barbels appear also in

the Polymixiida . but in that family the ventral rays are numerous, as in

Beryoidce. The small number (4) of the branchiostegals is found both in

Mullidce and Polymixiidce. As the singular hyoid barbels are not likely to

have been developed independently in two unrelated groups, we place

the Mullidce and Polymixiidce together. As the latter group seems to have

Berycoid affinities, we leave the Mullidce with the Beryooidei, although

they snow do resemblance to the Berycoids, other than the characters

•bared with the Polymixiidce. (Mullidce, Gunther, Cat., [,397-411, 1859
)

eeth on lower |aw, vomer, and palatines; upper jaw toothless; the bone which forms

downward book <>\<r maxillary strongly dereloped; Interorbital space flat and wide;

role w itiiDui spine. Mt u.us,

,~ been recent Ij identified bj Gunther with the rare bul almost cosmopolitan
Polymina nobili*, Lowe. The latter has D. 7, 37 or 38, a difference beyond the ordinary

• •t variation. We therefore retain the American species, Potymixia (owei, as provisionally dis-

although Dr. Gunther i hum- t" inn- a i ornph I connecting forms.
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aa. Teeth on both jaws; vomer and palatines toothless; the bone which forms a downward
hook over the maxillary moderately developed; interorbital space rather narrow;
opercle ending in a single spine.

b. Teeth small, subequal, in villiform hands in both jaws. Mulloides, 380.

bb. Teeth rather strong, unequal, in one or two series in each jaw. Upeneus, 387.

385. MULLUS, Linmeus.

(SUKMULLETS.)

Mull us, Linnjeus, Systema Nature, Ed. x, 1758, 299, (barbatus).

Villiform teeth in the lower jaw and on the vomer and palatines ; none
in the upper jaw

; the bone forming a hook over the maxillary well devel-

oped; opercle without spines; interorbital space flat and wide. Other-

wise as in Upeneus, the head rather shorter. One species known. (Latin,

Mullus, uvaaoc, the ancient name of Mullus barbatus, from /u'v^Xog, lip;

hence " mullet/' a fish with thick lips.)

1244. MULLUS AURATUS, Jordan & Gilbert.

Head 3| ; depth 3f to 4 ; eye 3f ; oblique length of snout 2f . D. VII-I,

8; A. II, 6 ; scales about 40. Form essentially as in the European Mullus

barbatus, the profile a little less steep, the interorbital space a trifle

broader, the maxillary extending exactly to opposite front of eye, its

length 2f in head. Interorbital width 3i in head; barbels 1^. Teeth in

lower jaw small; on upper jaw obsolete; on vomer and palatines coarse

and granular, forming large patches. Gill rakers slender, a little shorter

than pupil. Dorsal spines slender, compressed, the longest about 1? in

head (l-£ to li in Mullus barbatus) ; height of soft dorsal half head ; cau-

dal as long as head. Pectoral If in head; ventrals 1£. Scales mostly

lost, so that the number in the lateral line can not be counted. Color

scarlet, becoming crimson where the scales are removed ; snout scarlet

;

side with two distinct longitudinal yellow stripes. Caudal scarlet, first

dorsal with an orange band at base and a yellow band higher up ; the

rest of the fin pale; no black on dorsal fin. Second dorsal mottled scarlet

and pale; anal and ventrals plain, pectoral reddish; iris violet, dusky

above; sides of head with silvery luster. Length 8 inches. Eastern

coast of North America ; Cape Cod to Pensacola, occasionally taken in

some numbers at Woods Hole, Massachusetts, and found among the spew-

ings of snappers and groupers off the Florida Snapper Banks. Very close

to the European Mullus barbatus, and especially to surmuletus, differing in

the rather lower fins, the black band on the dorsal replaced by yellow.

(auratus, gilded.)

Mullus barbatus auratus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882,. 280, Pensacola; (Type,

No. 30828. Coll. Jordan); Jordan AGilbert, Synopsis, 931, 1883.

Mullus auratus, Jordan, Proc. U. S. Nat. Mus., 1884, 39; Hall & McCaughan, Proc. Ac. Nat.

Sci. Phila., 1885, 151.
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386. MULLOIDES, Bleeker.

Mulloides, Bleeker, Ceram., 11, 097, 1865, (flaeclineabus).

This genus differs from Upeneus only in the dentition, the teeth in both
jaws being in narrow villiform bands, none on vomer or palatines.

Species numerous, chiefly of the Pacific Ocean. (Mullus] eldoc
f
resem-

blance.)

1245. MULLOIDES RATHBUM (Evermann & Jenkins).

Head 31 ; depth 4 ; eye large, 2f in head, or 1$ in snout. D. YIII-I, 8
;

A. I, 6 ; scales 2^-41-6. Body slender. Dorsal outline well arched
;
pro-

file from snout to origin of first dorsal regularly curved, except above the

eyes, where it is very slightly flattened j from first dorsal to posterior end
of second dorsal gently convex, and from there to the caudal slightly

concave ; ventral outline nearly straight to caudal fin ; head triangular
;

snout blunt-pointed; least depth of caudal peduncle 2| in head, and its

length 11 in the same; mouth slightly oblique; the maxillary, which is

3i in head, greatly broadened behind, almost reaching anterior margin of

orbit
;
preorbital deep and broad, its depth 3£ in head ; lower jaw slightly

included ; barbels moderate, scarcely reaching posterior edge of opercles;

preopercle very weakly serrate. First dorsal spine minute, the second,

third, and fourth subequal, 1$ in head, the others decreasing gradually, the

eighth being contained less than 3 times in head; longest soft dorsal ray

2\ in head ; anal spine evident ; longest anal rays 2f in head
;
pectorals

1| in head, reaching posterior edge of spinous dorsal; ventrals equaling

pectorals. Scales large, ctenoid ; head Avell scaled, 3 scales upon the max-
illary bone, a row of 6 upon cheek, and an odd one on its lower margin

;

preopercle and opercle with about 2 rows each
;
preorbital without scales,

but roughened by a very evident set of irregularly radiating lines ; the

branches of the pores in scales of lateral line large and numerous, as many
as 13 being counted in some scales. Teeth villiform, in a band broadest in

front and narrowing backward. Gill rakers slender, the longest 3^ in

maxillary, about 16 below angle. Peritoneum black. Length about 8

inches. Known only from Guaymas, Gulf of California. (Named for Mr.

Richard Rathbun, Chief of the Division of Inquiry respecting Food
Fishes, United States Fish Commission.)

Upenew rathbuni, E\f.i:man\ & JENKINS, Proc. 0. 8. Nat. Mas., 1891, 168, pi. 2, fig. 4, Bay of

Guaymas. (Type, No. 4:5241. Coll. Evermann & Jenkins.)

387. UPENEUS, Cuvier.

»ATI [Mil

Vpmeua, Covieb, Regne Animal, Ed. 2, Vol. 2, 157, 1829, [viliahu; nwsffti; btfaaciahu; trtfoaeiatiu);

(restricted l>\ Bleeker t" bifaaciahu),

* The name Upeneu* wu Aral restricted by Bleeker t>> the species which, like b^femciabu, have
Hi in doth jaws conic and uniserial; those with teeth on jaws, romer, and palatines also

being culled if B I a ' lei rillatut Is the ftrsl species mentioned nnder 1 /
bj Cuvier, Bleeker afterwards transferred the name Upmeu* to iiii- group, giving the nan
Dame Parupeneua to lipeneiu bi/taciahu. in our Judgment the first restriction should hold* and
the nam* Vjpeneus should go with Upeneut bifcuciatxu.
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Hypeneus, Agassiz, Nom. Zool., Index Universalis, 190, 1846, (amended orthography).

Pseudupeneus, Bleeker, Poiss. Cote de Guinee, 56, 1862, (prayensis); (teeth biserial above, uuiserial

below).

Parujn n< us, Bleeker, Notice sur le Parupenens bifaseialus, de Tile do la Reunion, 345, 1867, (bifas-

ciatus); (teeth uuiserial, conic, in both jaws)

Mullhypeneus, Poey, Synopsis, 307, 1868, (maculatus); teeth partly biserial above, uniserial below.

Brachymullus, Bleeker, Archiv. Need., xi, 333, 1875, {tetraspilus).

Body oblong, compressed ; mouth moderate, nearly horizontal, low, the

jaws subequal; eye large, high, posterior ; opercle short, deep, with a

posterior spine ; both jaws with rather strong unequal teeth, in one or

two series in each jaw; no teeth on vomer or palatines ; lips well devel-

oped; the bone which forms a hook over the maxillary less developed

than inMullus] interorbital space concave and narrow; opercle ending

in one spine ; barbels nearly as long as head ; scales very large, somewhat
ctenoid ; lateral line continuous, its tubes ramifying on each scale ; head

covered with large scales ; first dorsal with about 7 spines ; anal with 2,

the first very short ; caudal fin forked. Species numerous in the tropical

seas. (An old name of some fish ; from fari/vy, upper lip.)

a. Teeth in both jaws uniserial (or irregularly biserial above); all the teeth coarse and distinct.

b. Eye 4 in head; barbels 1% in head. Scales 31; depth 4 in length; sides with 3 black

blotches. maculatus, 1246.

aa. Teeth of upper jaw uniserial, of lower biserial; teeth rather strong.

e. Eye moderate, 3| in head; scales 37; depth 4; a broad red band from eye to caudal.

DENTATUS, 1247.

acta. Teeth of both jaws biserial, at least in front.

d. Scales moderate, about 40. Teeth all obtusely conic, distinct from each other; teeth on

upper jaw turned inward; color red, with a bright yellow lateral streak.

e. Dorsals and caudal with dark cross bauds. parvus, 1248.

ee. Dorsals and caudal plain yellow.

/. Eye 334 in head in adult, 1^ in snout; head 3% in length. martinicus, 1249.

ff. Eye 3| in head in adult, 1% in snout; head 3% in length.

XANTHOGRAMMUS, 1250.

dd. Scales large, about 32; outer series of teeth of upper jaw formed by very obtuse teeth

which are partly confluent; eye 4 in head; a pearly spot on each scale; each side of

body with 2 black blotches; dorsal spotted. grandisquamis, 1251.

1246. UPENEUS MACULATUS (Bloch).

(Red Goatfish; Salmonete.)

Head 3i; depth 4; eye 4. D. VII or VIII-I, 8; A. II, 6; scales 30 or

31, the lateral line high up, following curve of back. Body oblong, mod-

erately compressed, tapering backward from occiput ; ventral outline

nearly straight. Snout long and rather sharp ; mouth terminal, small,

maxillary not reaching orbit, 2f in head ; eye situated backward and high

up. Teeth on under jaw uniserial, on upper jaw uniserial or occasionally

irregularly biserial, with the outer teeth turned outward; all the teeth

coarse and distinct. Barbels extending to vertical of preopercle and

extremity of opercular spine. Color red, the color deepening after death or

with the removal of the scales; sides of head with bluish longitudinal

lines; 3 black blotches along lateral line; each scale with a blue spot at

base. In spirits, steel blue above, descending on the sides in 3 blotches

—

1 above point of opercular spine (sometimes extending on opercle), 1 under
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each dorsal fin ; under parts of body pale. West Indies and Brazil, Key
West to Rio Janeiro

;
generally common. A food-fish of some value, pret-

tily colored, (maculatus, spotted.)

Mullus maculatus, Bloch, Ichthyologia, 348, 1793, Brazil.

Vrpeneus macvlcdus, Cuvier & Valenciennes, Hist. Nat. Poiss., m, 478, 1829; Poey, Memorias,

i, 223, 1851; Gvnther, Cat., i, 408, 1859; Jordan k Gilbert, Synopsis, 565, 1883.

ITullhypeneus maculatus, Poey, Synopsis, 307, 186?.

Upeneus punctatus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 482, 1829, Martinique.

1247. UPENEUS DENTATUS, Gill.

Head 3§ ; depth 4; eye moderate, 3^ in head in adult ; snout 2£. D.

VII-I, 8; A. II, 6; scales 2-37-5. Teeth of upper jaw uniserial, of lower

biserial ; teeth rather small, weaker than in Upeneus grandisquamis; bar-

bels extending nearly to vertical of preopercle. Scales very deciduous;

second dorsal spine If in head. Color dusky above, sides bright rosy,

with broad red band extending from eye to caudal and suffusing caudal.

Length 1 foot. Pacific Coast of Mexico ; rare. Known from Cape San
Lucas, La Paz, and Tres Marias Islands, (dentatus, toothed.)

I'jiiiieus dentatus, Gill, Proc. Ac. Nat. Sci. Phila., 256, 1862, Cape San Lucas; young. (Type,

No. 3699. Coll. Xantus.) Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 263: Hail \

McCaughan, I. c, 154, 1885 ; Evermann & Jenkins, Proc. U. S. Nat. Mus., 1891, 157.

1248. UPENEUS PARVUS, Poey.

D. VII-I, 8; A. II, 6; scales 2^-40-6. Snout short and decurved; max-
illary reaching front of eye ; barbels reaching angle of preopercle, on

jaws only. Teeth conical, very small, on anterior part of jaws in two
series; lateral teeth in a single series ; all the teeth obtusely conic and
distinct from each other. Vermilion above, fading into white below ; a

yellow longitudinal band along the side, with similar narrower streaks

below; ventrals and anal yellow; other fins whitish, with dusky cross

hands, 3 on first dorsal, 2 on second, and 5 on each caudal lobe. (Poey.)

Cuba. Known only from Poey's description, (parvus, small.)

Upeneus parvus, Poey, Memorias, i, 226, 1851, Cuba.

1249. UPENEUS MARTIMCIS, Carter* Tatenctennes.

(Yellow Goatmsh ; Sai.monete Amaru. la.)

Head 3i ; depth 4: eye 3£ to 3^, large. D. VIII-I, 8; A. II. 6; scales

2£-;»7 to :>!•-?. Body moderately elongate; anterior profile gibbous before

the eyes. Interorbital spaee tlat, 3jj in head. Teeth OB anterior part of

jaw-, in two irregular series : lateral teeth in a> single series : all the teeth

obtusely conic, and distinct from each other; teeth on upper jaw turned

inward; no teeth on vomer. Barbels reaching to vertical of preopercle,

1A in head. Longest dorsal spine H in head ; anal small. Color pale red,

deepening alter death; sides with a broad longitudinal band of brighl

yellow: snout with yellow streaks; vertical fins and patches on sides of

head bright yellow. Length 1 foot. Wesl indies, north to Kej Wot;
generally common; a handsome fish, valued as food.
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Upeneus martinicus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 483, 1829, Martinique
;

young ; Hall & McCaughan, I. c, 154, 1885.

Upem us balleatus, Cuvieb & Valenciennes, Hist. Nat. Poiss., in, 484, 1829, Cuba
;
young.

UpeneusJlavoviUatus, Poey, Memorias, i, 224, 1851, Cuba ; adult.

Mulloidesflavovittatus, Gunther, Cat., i, 403, 1859.

1250. TJPENEUS XANTHOGRAMMUS, Gilbert.

Head 3f ; depth 4 to 4J ; eye If- in snout, 3§ in head, in specimens 10i

inches long, (1£ in snout, 3j in head, in martinicus of the same size.) D.

VII-I, 8; A. II, 6. Pores in lateral line 38, not counting two on base of

caudal. Two and one-half rows of scales between lateral line and base

of spinous dorsal. Fifteen developed gill rakers on horizontal limb of

outer arch, with 5 smaller rudiments. Spinous dorsal not high, less than

depth of body, li to If in head. Pectorals pointed, scarcely reaching tips

of ventrals, li- in head. Ventrals reaching halfway to front of anal.

Caudal very deeply forked, the lobes sharp, the upper the longer, equal-

ing the length of head. Barbels reaching vertical from preopercle.

Teeth in a narrow band anteriorly in each jaw, and in a single series

laterally. Maxillary very wide posteriorly, projecting well beyond the

border of the preorbital, its width £ orbit. Red, with a broad yellow

streak along sides. La Paz, Lower California. Very close to Upeneus

martinicus, the head smaller, the eye much smaller, (tjavdbc, yellow;

ypa.fj.iuT/, line.)

Upeneus xanthogrammus, Gilbert, Proc. U. S. Nat. Mus., 1891, 553, La Paz. (Coll. Albatross.)

1251. UPENEUS GRANDISQUAMIS, Gill.

(Chivo.)

Head 3 to 3*- ; depth 3 to 3f ; eye 4 ; snout about 2£. D. VIII-I, 8 ; A.

1, 6 ; scales 2-30 to 32-5. Teeth on anterior part of jaws in 2 series, those

of the outer series of the upper jaw very obtuse and partly confluent.

Barbels reaching to vertical from root of pectoral fins. Color light

greenish brown above, rose-colored below lateral line; scales with indis-

tinct pearly spot at center; black blotch on lateral line behind spinous

dorsal ; a smaller, somewhat indistinct black spot behind orbit ; dorsal

fins spotted with color of back ; other fins immaculate. Pacific Coast of

Mexico and Central America; Guaymas to Panama
;
generally common.

(grandis, large; squama, scale.)

Upeneus grandisquamis, Gill, Proc. Ac. Nat. Sci. Pbila., 1803, lf>8, west coast of Central

America; Steindachner, Ichth. Beitrago, iv, 6, 1875 ; Hall & McCaughan, I. c, 155,

1885 ; Evermann & Jenkins, Proc. U. S. Nat. Mus., 1891, 156.

Upeneus tetraspilue, Gunther, Proc. Zool. Soc. London, 1864,148, Panama; Gi'Nther, Fishes

Ceut. Amer., 420, pi. 60, fig. 1, 1864.

Group SCOMBROIDEI.

(The Mackerel-like Fishes.)

Body variously formed, usually adapted for rapid swimming; the scales

usually small and cycloid or wanting, sometimes transformed into rough
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or bony plates, but rarely ctenoid. Lateral line various, usually undu-
late or with an anterior arch and a posterior straight part, at least not
regularly arched; sometimes wanting. Flesh in typical forms firm, oily,

and reddish in color, but in some cases pale and soft. Caudal peduncle
almost always slender and strong, the caudal fin if present more or less

deeply forked, except in certain deep-sea forms and in aberrant families,

the structure typically adapted for swift propulsion. Dorsal fin usually

long, the spinous portion generally shorter than the soft part, sometimes
absent; the spines seldom very strong, sometimes not differentiated from
the soft rays; anal fin always long, more of less similar to soft dorsal.

Ventrals thoracic, subjugular, or subabdominal, usually with 1 slender

spine and 5 rays, sometimes many-rayed, sometimes rudimentary or wholly
wanting. Branchiostegals few, usually 7. Gills 4, a slit behind the fourth;

gill rakers various
;
gill membranes usually separate, sometimes joined

together, rarely attached to the isthmus. Mouth and dentition various.

Skeleton firm or variously soft, the structure as in spinons-rayed fishes

generally; the shoulder girdle attached to the cranium by a distinctly

forked post-temporal, which is not adnate to the cranium. Vertebr;e

varying from 24 to more than 100, the high numbers found in pelagic spe-

cies. Intestinal canal generally short. This group of mackerel-like fishes

is not capable of exact definition, its deviations from the ordinary type of

spiny-rayed fishes being various and in various directions, so that no set

of diagnostic characters will cover them. The group is not a suborder as

the term is generally understood; it is incapable of simple definition, and
in its divergence some members approach to other groups more nearly

than to extreme or even to typical members of their own. The group is.

however, a somewhat natural one, as by the common consent of ichthy-

ologists its different types have always been kept near each other in the

system of classification. This naturalness, however, has been obscured by

the intrusion of aberrant forms, as Zeus, Oreosoma, Capros, Antigonia, Pem-
Mera, and Lampru. These forms have no near relationship to Scomber,

paranXj or Coryphcena, the central groups of the Scombroidei, and it may be

that none of them are Scombroid fishes at all. Perhaps the earliest type

of existing Scombroids is that of the genus Lamprix; of the others,.the

meombridce proper form a center of divergence. The Zeidce and Caproidw

are certainly not Scombroid fishes, nor are they at all closely related to

each other. While it is uncertain just where they should go in a natural

arrangement, we have thonghl besl to remove them from the Sombroidei,

with which they have usually been associated by recent writers, and

eeerve them for insertion elsewhere. From Scomber-like tonus mo
descended on the one hand the Gempylidae, Lepidopida, and Trichiuridas,

Another line of descent leads to AcanthocybiincB, l8tiophorida}, &nd Xiphiidco:

still another apparently runs through Carangidw to ATomsufrv and perhaps

to Coryphcenida and BramidcB. Other forms, as Tttragonuridce, are appar
ently not, Scombroid, bnt their line of desoenl is n<»t apparenl and at

present, knowing n<» better place for t hem. we leave them associated with

the Scombroidei. (<7/c<fy*j3poj-, mackerel : eJdoj, likeness.)
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Families of SCOMBROIDEI.

a. Ventral tins each composed of about 15 soft rays, attached to a very long pubic bone; cora-

coid bones very largo and heavy; body very deep, compressed, unarmed, covered with

minute scales. La.mpridid.e, cxxx.

aa. Ventral fins with less than 8 soft rays, usually I, 5, sometimes wanting.

b. Bones of snout and upper jaw united and prolonged into a distinct sword: vertebne

about 24; scales minute or rudimentary.

c. Ventrais of 1 to 3 rays each; teeth present; scales present. Istiopiiorih.v., CXXii.

cc. Ventrais and teeth wanting in the adult; scales obsolete.

Xii'Him/i:, cxxiii.

bb. Bones of snout not prolonged in a sword.

(/. Body fusiform or band-shaped, with many vertebne (30 to 120), small or minute

scales and distinctly forked caudal on a slender peduncle (the fin sometimes

wanting); lower jaw well developed, usually with a slit in the flesh to permit

its motion; dorsal and anal long, the spinous part of dorsal well developed; the

last rays of both fins often developed as finlets.

e. Caudal fin present.

/. Soft dorsal and anal distinct from spinous part, the anterior rays forming a

more or less distinct lobe.

g. Body moderately elongate, fusiform; caudal peduncle with a distinct

keel; finlets always present; ventrais I, 5; third and fourth phar-

yngeals united. ScoMimxn.i:, cxvin.

gg. Body decidedly elongate; caudal peduncle without keel; finlets pres-

ent or absent; ventrais I, 5, or variously reduced; dentition strong.

Gempylid.e, cxix.

ff. Soft dorsal and anal more or less continuous with spinous dorsal, their

anterior rays not forming a distinct lobe; ventrais rudimentary.

IiErinopin.y., cxx.

ee. Caudal wanting, the body tapering to a point; ventrais rudimentary or want-

ing; dorsal and anal very long and low, continuous; dentition very strong.

TRICIIIURID.E, cxxi.

dd. Body and fins various, not showing the combination above noted under d.

h. Scales, if present, cycloid or ctenoid or lobate, not bony nor parchment-like;

sometimes, especially in the young, with a median ridge on each one.

i. Caudal fin lunate or forked (or if rounded, the dorsal with very weak spines).

j. Anal fin not longer than dorsal and more or less similar to it in size

and form.

k. Vertebras 10 + 12 to 15 = 22 to 25.

I. First dorsal with its rays connected by membrane, sometimes

becoming obsolete with age.

m. Anal preceded by 2 free spines (these often obsolete with

age, connected by membranes to the fin in the young);

no teeth in the (esophagus.

n. Scales minute or obsolete, cycloid, those along lateral

line sometimes armed; tail widely forked; third

and fourth pharyngeals separate.

o. No free anal spines; dorsal spines long and fila-

mentous; pectorals very long and falcate;

caudal well forked. Nematistiid.k, cxxiv.

oo. Dorsal spines not long and filamentous; anal

with two free spines, in young.

Carangipe, cxxv.

nn. Scales moderate, weaklyciliate; tail notdeeply forked;

canine teeth present. . Pomatum in B, CXXVL

mm. Anal without free spines; scales moderate; oesophagus

with tooth-like processes, dorsal tin very long; cau-

dal little forked. Centrolopiiid.e, cxxxiv.
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U. Spinous dorsal represented bj several free spines; body elon-

gate, fusiform; scales small; caudal little forked.

Rachycentkid.k, (XX VII.

kk. Vertebra? 30 or more (in excess of 10 -+- 14).

p. (Esophagus with tooth-like processes; spinous dorsal and ven-

trals rudimentary or wanting; body compressed; caudal

deeply forked; gill membranes attached to the isthmus or

not. Stromateid.t:, c.wxv.

)')>. (Esophagus without tooth-like processes; gill membrane-;

free from the isthmus; caudal fin deeply forked; skeleton

more or less firm.

'/. Dorsal rays all with simple rays, none of them articulate

or branched; veutrals jugular, I, 3 to I, 5.

Ptf.ua> l.i in:. CXXXI.

qq. Dorsal rays not all simple, some or all of them branched

or articulate; ventral fins thoracic, I, 5.

r. Dorsal fin with a distinct spinous part.

s. Spinous dorsal well developed, the spines 10 to 12

in number.

t. Scales Aveak, cycloid. NoMEin.r., cxxvin.

//. Scales firm, each one with a median ridge.

Stein k< . KB 1 1 dm, < x x x i n.

ss. Spinous dorsal little developed, of 3 or 4 weak and

slender spines continuous with the soft rays;

dorsal fin beginning behind the head; body

ovate; scales firm, not very small; hypercora-

coid very large, entering ventral outline,

intervening between the very short pelvic

bone and the shoulder girdle.

Bkamih.k, cxxxii.

rr. Dorsal fin without spinous part, all the rays branched

and articulate.

u. Dorsal beginning as a crest on the head; body

oblong; scales very small.

CORTPH ENID l , I \\i\.

uu. Dorsal beginning above the axil of the pectoral;

caudal rounded or merely emarginate; skele-

ton without firmness, soft like a wet rag;

dorsal spines few or none.

It'OSTEIIt.l -,
i \ \ \\ I.

jj. Anal fin excessively long, more than twice as long as dorsal; scales

well developed; dorsal spines few, graduated.

PBMPHKBID i . CXXX1X.

////. Scales firm, linear, parchment-like; body compressed; spinous dorsal short;

bones of head rough; mouth small. Gkakhicolxpiua, cxxxtii.

hhh. Scales hard, bony, arranged in oblique spirals; tail with 2 keels; teeth in

jaws comb-like; body oblong. Ti rEAGONUBID.fi, CXXXV11I.

Family (XVIII. SCOMBRIDJ

(TlIK MACKKKEL8.)

Body elongate, fasiform, not much compressed, covered with minute

cycloid scales, the scales anteriorly sometimes forming a corselet. Lat

era! line present, its course andnlate. Head subconic, pointed anteriorly.

riew ol tho Mackerel Scorn hrinit) ol America and Euro] Di i I

m Bull. f. 8. Fish Comm., mi.
I

129 to 448.

I
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Mouth rather large, with lateral cleft : premaxillary not protractile

;

maxillary without supplemental hone; jaws with sharp teeth, large or

small. Vomer and palatines toothed or not. Preopercle entire: opercle

unarmed. In the very young the preopercle is armed with radiating

spines, which are later ahsorhed and lost. Gill openings very wide, the

membranes not united, free from the isthmus. Gill rakers usually long.

Pseudobranchhe present, large. Gills 4, a slit behind the fourth. Bran-

chiostegals 7. Dorsal fins 2, the first of rather weak spines, depressible

in a groove, the second similar to the anal ; the elevated anterior lobe

always distinct ; anal spines weak : last rays of dorsal and anal detached

and separate, forming in each case a series of finlets; caudal peduncle

extremely slender, keeled, the caudal lobes abruptly diverging, falcate,

the fin adapted for rapid motion ; ventral fins well developed, thoracic,

I, 5. Vertebra' in greater number than in Carangidce, the number rang-

ing from 31 to 66. First upper pharyngeal present, without teeth '; second

with teeth ; third and fourth coossilied. with teeth ; lower pharyngeals

separate. Stomach sac-shaped. Pyloric cceca numerous. Air bladder

small, sometimes absent. Coloration metallic, often brilliant, the pre-

vailing shade steel blue. Genera about 12; species about 60. Fishes of

the high seas, many of them cosmopolitan, and all having a wide range;

most of them are valued as food-fishes, the flesh being firm and oily, but

sometimes coarse. (Scombridce, part, Giinther, Cat., 11, 349-373.)

Scombrix >: :

a. Caudal peduncle without median keel on each side; dorsal fins well separated, the inter-

space being less than half length of head; spinous dorsal short, of to 12 spines;

body scaly; vertebrae normally funned: slender teeth on vomer and palatines; maxil-

lary entirely covered by preorbital; a fleshy lobe on each side of lower jaw near its

junction with maxillary; corselet very small or obsolete: .uill raters long, slender, and

numerous; pectorals inserted high, on level of eye: vertebrae 14 17= 31.

Scomber, 388.

<ui. Caudal peduncle with median keel: a small keel above and one below this; pectoral

usually inserted below eye.

Sardin.i: :

b. Dorsal spines 10 to 16; gills normal, the lamina? not forming a network; teeth entire.

c. Body scaleless, excepting about the lateral line and corselet; abdominal vertebrae with

their lower foramina enlarged, and a portion between the vertebrae proper and the

haemapophyses developed in the form of a network or trellis.

</. Dorsals well separated, the interspace more than half head: corselet well devel-

oped; teeth small, some present on vomer, none on palatines; gill rakers long,

Blender, and numerous; pectorals rather high: vertebrae 39. Arxis, .'589.

'lil. Dorsals contiguous, the interspace more than ."> in head; palatine teeth villiform;

pectorals low.

e. Vomer toothless; dorsal spines 15 or 16; vertebrae 38. Gymnosarpa, 390.

r<. Body wholly covered with small scales, those on the corselet and lateral line sometime -

larger; dor.sil spines 11 to 26; vertebra' normally formed, not as in Auxis&nd Gym-

nomrda.

f. Teeth of jaws slender, subcouical, little, if at all, compressed; gill rakers numer-

ous; corselet distinct; pectorals inserted low.

(j. Vomer and palatines with villiform or sand-like teeth; body robust, not com-

pressed; vertebra' 39 to 41.

It. Pectoral short, not reaching much beyond tip of the moderate ventral;

size enormous. Thinntjs, 391.

hh. Pectoral very long, ribbon-shaped, reaching much beyond front of anal;

size moderate. Ger.mo, 392.
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<jj. Vomer toothless; palatines with a single row of rather strong, conical teeth;

body elongate, slightly compressed; vertebrae 50 to 54. Sarda, 393.

/. Teeth of jaws strong, subtriangular or knife-like, more or less compressed; villi-

form teeth on vomer and palatines; gill rakers comparatively few; corselet

obscure; pectorals inserted near level of eye; dorsal spines 14 to 18; body
elongate, compressed; head short: snout short; vertebra: 45.

SCOMBEROMORUS, 39i.
ACANTHOCVBIIX.r :

lb. Dorsal spines about 25; gills with the lamina) forming a network as in Xaphitu; teeth

large, compressed, serrated.

i. Dorsal spines 24 to 2G; body elongate, fusiform; snout long; vertebra' 32 - 34 = 6C.

Ac'ANTHOCYIilUM, 395.

388. SCOMBER (Artedi) LinnaBUS.

(Mackerels.)

Scomber (Artedi) Linn.txs, Syst. Nat., Ed. x, 297, 1758, (scomlrus).

Cord/jlits, Gronow, Cat. Fishes, 163, 1854, (scomlrus),

Pneumaiophorus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 593, (jmeumatophorua).

Body fusiform, rather elongate, somewhat compressed ; caudal pedun-

cle slender, without median keel, but with two small keels on each side.

Mouth wide, with a single row of rather small, slender teeth in each

jaw and on the vomer and palatines ; maxillary slipping under the broad

preorbital, a fleshy lobe on each side of lower jaw near its junction with

maxillary. Scales very small, not forming a corselet. First dorsal of 9

to 12 feeble spines, separated from the second by an interspace greater

than the base of the fin ; second dorsal small, followed by 5 to 9 detached

finleta; anal similar to second dorsal, with similar finlets
;
pectorals and

ventrals small, the former placed high, on the level of the eyes; caudal

fin small, widely forked. Pyloric appendages exceedingly numerous.

Air bladder small or wanting. Vertebra? normally formed, 14 + 17= 31.

Gill rakers long and slender. Species few, widely distributed, usually

swimming in large schools; carnivorous and migratory; everywhere

highly valued for food. (a/<6/u/3poc, Scomber, the ancient name of the com-

mon mackerel.)

ber:

a. Air bladder wanting.

b. Dorsal spines 11 or 12; sides of body below median line silvery. SCOMBRI 8, 1262.

1TOPHOBU8 (nviviJ.a, air; ifiopioj, to bear):

aa. Air bladder present.

C. Dorsal spines 9 or 10; sides of body below median line in adult mottled. comas, 1263.

Subgenus SCOMBER.

1869. SCOMBER 8COHBBU8, Linnaeus.

(Common Maok>BKX.)

Bead 3; depth 3}; eye less than snout,;") in head. I>. XI-l'J-V: A. I,

11-V. Skull with inconspicuous parallel ridges; suborbital somewhat

triangular, posterior border of eye not oovered by radiating soales ; first

dorsal aboul as high as long, height of seoond about I its Length; :i

groove connecting dorsals ; air bladder wanting. .Snout rather Long and

l . N. A 50
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pointed, compressed. Mouth large, maxillary extending to anterior mar-

gin of orbit. Ventrals and pectorals short, the former nearly half length

of head. Lustrous dark blue above, with about 35 wavy, blackish, trans-

verse streaks ; below silvery ; base of pectorals dark : base of preopercle

with about 15 or 20 small black specks or mucous pores, generally arranged

in a single row : both dorsals margined with white. Length 18 inches.

North Atlantic ; abundant on both coasts, north to Norway and Labrador

:

south to Spain and Cape Hatteras. One of the best known food-fishes of

America and Europe. (En.)

Scomher scombrrts, Lixx/r.is, Syst. Nat., Ed. x, '2!<7, IT'S. Atlantic: after Scomber pvmulis V

of Aetedi; Joedax & Gilbert, Synopsis, 424, 1883; Dresslab & Ff.si.ek. I. <., 431, 1

Scomber vernalis, Mitchill, Trans. Lit. and Philos. Soc. N. Y., 1815, 423, Sandy Hook, New
Jersey.

scomber, Lixx.ei>. Syst. Nat., Ed. xn, 492, 176G; after Ahtedi; Gixthee, Cat., ii, 357,

1860.

Subgenus PNEUMATOPHORUS, Jordan & Gilbert.

1-253. SCOMBER COLIAS. Gmelin.*

(Chub Mackerel ; Tixker Mackerel ; Easter Mackerel; Thimble-eyed Mackerel ; Spanish

Mackerel of England.)

Head 3 ; depth 3£; eye 4 in head, nearly equal to snout. D. IX-I, 12-V

or VI ; A. I-I, 11-V or VI : scales 200. Head rather pointed : ridges of

skull evident but not parallel : subopercle rather more elliptical than tri-

angular : posterior border of eye covered with large radiating scales: top

of head with a large translucent area: no groove connecting dorsals : the

first dorsal higher than long, the last spines short and weak ; second dor-

sal twice as long as high. Maxillary reaching front of pupil. Pectoral

| length of head. Blue, with about 30 wavy, blackish streaks which

extend to just below the lateral line: some of these form reticulations,

and inclose pale spots of the color of the back ; more than 20 black

specks or mucous pores on base of preopercle, generally arranged in more

than one row : belly and sides silvery, but always in the adult with

roundish dusky spots or cloudings : a black axillary spot. Atlantic and

Pacific oceans, widely distributed, uorth to England. Maine, and San

Francisco : very common in the Mediterranean and in southern Califor-

nia : irregular in its appearance on our Atlantic Coast. Smaller than the

common mackerel and inferior to it, although a food-fish of importance.

The Pacific Coast form called Scomber diego differs in no tangible charac-

ter, (colitis, an old name of some mackerel.) (Eu.)

* A supposed hybrid between Scomber scombrus and Scomber colias was obtained at Block Island,

off Rhode Island, by Dr. Seth E. Meek. The following are its characters:

Bead 4 in length to fork of caudal fin: eye 5 in head. D. XII. I-lo-IV; A. I. 11-IV. Body
robust, as in colias. Caudal peduncle round, a- in colias, rather than depressed, as in scombrut.

No longitudinal groove between the dorsals. A black axillary spot Snout more like scombrm
than colias. Ventrals and pectorals short. Hindmost Unlets double, as is the case with &
scombrus. Ridges on its head are in three parallel lines, as iascombrus, not as in colias. Suboper-

cle more elliptical than triangular. Posterior border of eye not covered with large radiating

scales. Top of head, as in >'. scombrus, without translucent area. About 20 small black

or pores at base of preopercle, arranged in a single row. Coloring en the back in blotches, as

is, rather than in stripes, as in scombrus. Bides mottled, much as in colias. Base of pec-

torals dark. Tin- following note was made by Dr. Meek: "September 16, Block Islai

peculiarly marked Scomber scombrus, only fimr Unlets, no air bladder, low spinous dorsal, and

markings of S. colias. Mr Blackford thinks it is a cross between the two." Length 13 '.j

inches.
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Lacerto, Cettt, Hist. Nat. Sard., in, 190, 1774, Sardinia.

Scomber colias, Gmeuk, Syst. Nat., 1329, 1788, Sardinia; based on Lacerto of Cktti.

Scomber lacerhis, Walbaum, Art. Pise, 209, 1792, Jardinia; after Cetti.

Scomber pneumatophonw, De la Roche, Ann. Mus. Sat. Hist., xni, 315 and 334, 1809, Balearic

Islands.

Scomber macropJdhalmwi, Rafinesque, Indice d'lttiologiaSiciliaua, 15, 1810, Palermo.

Scomber grex, Mitciiill, Trans. Lit. and Philos. Soc. N. Y., 1815, 422, New York.

Scomber maculalus, Couch, Mag. Nat. Hist., v, 22, 1832, England.

Scomber undnlaius, Swainson, Nat. Hist. Fishes, ii, 409. 1839, Sicily.

Scomber gracilis, Swainson, Nat. Hist. Fishes, n, 410, 1839, Sicily.

Scomber diego, Ayres, Proc. Cal. Ac. Sci., 1856, 92, Santa Barbara.

Scomber dekayi, Storer, Fishes Mass., 130, 1867, Massachusetts coast.

Scomber colias, Dresslar & Fesler, I. c, 432, 1889.

389. AUXIS, Cuvier.

(Frigate Mackerels.)

Aujcis, CCVIER, Regno Anim., Ed. 11, Vol. 2, 119, 1829, {rochei).

Body oblong, plump, mostly naked posteriorly, anteriorly covered with

small scales, those of the pectoral region enlarged, forming a corselet.

Snout very short, conical, scarcely compressed. Mouth rather small, the

jaws equal. Teeth very small, mostly in a single series, on the jaws only.

Tail very slender, depressed, with a rather large keel on each side. First

dorsal short, separated from the second by a considerable interspace.

Second dorsal and anal small, each with 7 or 8 finlets. Pectorals and ven-

trak small. No air bladder. Branchiostegals 7. Pyloric cujca dendriti-

cal. Gill rakers very long and slender, numerous. Vertebra? 39 in num-
ber, peculiarly modified, essentially as in Gymnosarda. One species, pela-

gic, widely distributed, (av^f, an ancient name of a young tunny, from

av^dvu, to grow.)

1254. AUXIS THAZARD (Lacep&de).

(Frigate Mackerel.)

Head 4 ; depth 4± ; eye 5 ; snout 5. D. X-12-VIII ; A. VII-13 ; Vert. 39.

Body robust, scarcely compressed, abruptly contracted at caudal peduncle.

Opercle very broad. Scales of corselet and along anterior dorsal region

comparatively large. Maxillary almost entirely concealed by preorbital.

Dorsal spines rather stiff"; space between dorsals £ length of head. About

33 gill rakers below angle. Pectoral reaching past middle of first dorsal.

Blue, variegated with darker above, becoming plain with age : bellj sil-

very. All warm seas, occasionally northward to Cape Cod. Thisspeoies

is very erratic in its movements, swimming in large schools in various

warm seas. It rarely reaches the coasts of the United States, bn1 it

occasionally comes in immense numbers. It is a poor fish, of Little value

as food. (Thazard, from the French Tassard, aname applied to the species

of 8cojnberomorv,8.)

S< mber tha ard, Lao£p£ db, Hist. Nat. Poiss., m, 9, 1802, 6 and f S. latitude, coast of New
Guinea.

Boombm rochei, Risso, [chtb. Nice, 165, L810, Nice.

Baomberl .
i; u IN] bqi l, Carattei 1, i

(>
. I

. L810, Palermo.

.!
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Thynnus rocheanus, Itisso, Eur. Merid., in, 417, 1827, Nice.

Auxis vulgaris, Cuvieb & Valenciennes, Hist. Nat. Poiss., vm, 139, 1831, Mediterranean.
Auxis tapeinosoma, Bleekee, Fauna Japan, 4ns, 1854, Japan.

Awcis thynnoides, Blkkker, Ternate, v, .'501, 1855, Ternate.

Auxis rochei, GCntheu, Cat., n, 3G9, 1860.

Auxis (hazard, Jordan & Gilbert, Synopsis, 425, 1883.

390. GYMNOSARDA, Gill.

(Little Tunnies.)

Gymnosarda, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 125, (unicolor).

Thyrmw, LOtken, Spolia Atlantica, 460, 1880, (pelamys); not of Cuvieb & Valenciennes.

Tkynnickthys, Giglioli, Catal. Pesci Italiaua, 25, 1880, (ihunnina, not Thynnichthys of Bleekek, a

genus of Gyprinidse).

EuOiynnus, LI'tken, MS. (in Epist. Feb. 1881); Jordan & Gilbert, S}-nopsis, 429, lS8'i,(thutntina).

This genus according to Liitken* differs from Thunnusi (1) in the

absence of teeth on vomer; (2) by the complete absence of scales outside

of the corselet, while in Thunnus of the same size the skin is coverod with

small scales ; the limits of the corselet in the Tunny and Albicore are

obscure, so that it can not properly be said that they have distinct corse-

lets; and (3) by au important osteological character, namely the peculiar

development, in the form of a network or trellis, of a portion of the

abdominal part of the backbone, between the vertebra? proper and the

haeinapophyses. Vertebra* 38. Species of smaller size than the Tunnies,

also pelagic, and of little value as food, (yv/ivbg, naked : aapda, a kind of

tunny caught about Sardinia; Sarda.)

a. Lateral line with a decided curve below Becond dorsal ; 4 lengthwise stripes on sides of body

below lateral line. PELAMis, 1255.

aa. Lateral line without distinct curve; no stripes below lateral line. alleterata, 1256.

1255. GYMNOSARDA PELAMIS (Linnaeus).

(Oceanic Bonito.)

Head 3£ ; depth 4. D. XV-12-VIII ; A. II, 12-VII. Body oblong, robust.

Lateral line making a decided curve immediately beneath the second dor-

sal. Corselet strongly developed, covering the entire space between the

diagonals 'connecting the posterior extremity of the spinous dorsal and

the base of the pectorals. Posterior margin of preopercle about rj iu

inferior margin. Pectorals reach vertical from tenth dorsal spine. Back
bluish; belly silvery ; 4 brownish stripes on each side of belly, parallel

with the lower curve of body; no spots below pectorals. Warm seas;

pelagic; not very common; north to Cape Cod and Bermudas on the

Atlantic Coast of America, once recorded from California.} (mjAa/tif!

tunny.) (Eu.)

* Spolia Atlantica, 59(i, 1880.

f We follow Dresslar and Feeler in uniting Eidhynnus and Gymnosarda, because the external

characters of Euthynnus are all shown by Gymnosarda nuda, the Asiatic type of tbe latter genus,

Gymnosarda. Probably the skeletons are also similar.

I See Eigeumann, Proc. Cal. Ac. Sci., m, 1889, 8.
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Scomber pelamis, Linn.eus, Syst. Nat., Ed. x, 297, 1758, " in Pelago inter Tropicos."
Scomber pelamides, Lageprde, Hist. Nat. Poiss., in, 14, 1802; after Linn.eus.

Thynnut pelamys, Cuvier & Valencienxes, Hist. Nat. Poiss., vill, 113, 1831.

Tliynnus p>elamis, Steixdachner, Ichth. Bcricbto, v, 7, 1868.

Orcynus pelamys, Poey, Synopsis, 362, 1868; Goode & Beax, Proc. U. S. Nat. Mus., 1878, 24.

Euthynnns pelamys, Jordax & Gilbert, Synopsis, 430, 1883.

Gymnosarda pelamis, Dresslar & Fesler, I. c, 436, 1889.

1256. GYMNOSARDA ALLETERATA (Rafinesque).

(Little Tunxy; Boxito.)

Head 3f; depth 4£. D. XV-I, 12-VIII ; A. 12-VII. Body fusiform,

robust. Lateral line nowhere making a very distinct curve. Corselet

well developed, not covering the entire space between the diagonals con-

necting the posterior extremity of spinous dorsal and base of pectorals.

Posterior margin of preopercle about 2 in inferior margin. Pectorals

reaching vertical from ninth dorsal spine. Bluish above ; sides and belly

silvery ; no stripes of any kind below lateral line ; above lateral line sev-

eral wavy, oblique streaks; 5 round black spots about as large as pupil

below pectoral. Warm seas, occasionally northward to Cape Cod; com-

mon in the West Indies and the Mediterranean ; not recorded from Califor-

nia. (Alleteratu, a local name in use at Palermo.) (Eu.)

Scomber alleV.eratus, Rafixesque, Caratteri Alcuni Genere, etc., 46, 1810, Palermo.
Thynnus leach ianus, Risso, Eur. Merid., in, 414, 1826, Nice.

tkomber quadripunctatut, Geoffrey St. Hilaire, Descr. Egypt. Poiss., pi. 24, fig. 3, 1827, Egypt.
Thynnus thunnina, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 104, 1831, Mediterranean.
Tliynnus brasiliensis, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 110, 1831, Brazil.

Thynnus brevipinnis, Cuvier & V.vlknciennes, Hist. Nat. Poiss., vm, 112, 1831, Mediterranean.
Orcynus allileratns, Gill, Cat. Fish. East Coast N. A., in Rept. U. S. Fish Comm., 802, 187:;.

Euthynnus alliteratut, Jordan & Gilbert, Synopsis, 430, 1883.

Thynnkhlhys thunnina, Giolioli, Cat. dei Pesci Italiani, 25, 1880.

Orcynus thunnina, Poey, Enunioratio, 72, 1875.

Thynnut affinis, Cantor, Cat. Malay Fishes, 106, 1850, Sea of Pinang.

Thynnkhlhys brevipinnis, Giglioli, Cat. dei Pesci Italiani, 25, 1880.

391. THUNNUS, South.

(Great Tunnies.)

Thynnut, CUVIKB, Regno Animal, Ed. i, 313, 1817, (thynnus; not of Fabricius, 1775, a genii^ of

Butterflies).

tounmu, Soi ru, Encyclop. Metropol.,v, 620, 1845, (thynnut); (fide Gill).

Oryenut, Cooper, Proc c.'al. Ac. Nat. Sci., 1863, 77, (thynnw, not Orycnm, Gill, 1861, which «;is

originally a misprint for Orcynus).

Atbacora, Jordan, Man. V. it., Ed. v, 106, 1888, (thynnut).

Body oblong, robust, with very slender caudal peduncle. Head oonioal.

Mout h wide, with one series of small, conical teet li in the jaws and bands
<<f* minute villiform or sand-like teeth on the vomer and palal ines. Scales

present, those of the pectoral region forming an obscure oorselet. First

dorsal of 12 to 15 npiiu's which grow gradually shorter backward, the

Interval between last spine andseoond dorsal slight ; second dorsal and
anal short and rat her high, each with 8 to 10 tin lets

j
vein rals moderate

|

pectorals moderate, inserted rather below the level of the eye. Vertebra
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normal, 3$ to 41 in number, the lower foramina very small. Open seas;

the single species widely distributed and attaining a very great size.

(dvvvog. Thunnus or Thynnus, an old name of the Tunny.)

1257. THUNNUS THYNNUS (Linnaeus).

(Tunny; Hoese Mackerel; Great Albacore; Tuna.)

Head 3f ; depth 4. D. XIV-I, 13-IX ; A. 1, 12-VIII. Body oblong, very

robust; corselet well developed, extending farther back than pectorals;

caudal keel extending forward to second fmlet from caudal. Mouth rather

large ; maxillary reaching pupil
;
posterior margin of preopercle somewhat

shorter than inferior. Eye small. Dorsal and anal falcate, short, 2 in

height of first dorsal ; ventrals longer than anal , caudal very widely

forked; pectorals short, reaching to about ninth dorsal spine. Dark blue

above; below grayish, with silvery spots. Pelagic, found on all warm
coasts ; north to England, Newfoundland, San Francisco, and Japan.

The largest of the Scombrida', reaching a length of 10 feet or more and a

weight of 1,500 pounds. Occasionally taken along the California coast,

a specimen 8 feet long, from Monterey, examined by us. The flesh is

excellent, that even of very large individuals being of fine flavor. The
subject of extensive fisheries in Europe, (-frvvvog, an old name, whence
Tunny, Tuna, Thon, etc.) (Eu.)

Scomber Ihyntms, Linnaeus, Syst. Nat., Ed. x, 297, 1758, Europe; based on Scomber pinnulis 8 sen

9, of Art edi.

Scomber albacores, Bonnaterre, Encyc. Ichth., 140, 1788, Jamaica; based on Sloane.

Thynnus mediterraneus, Itisso, Eur. Merid., in, 414, 1820, Nice.

Thynnus vulgaris, Cuvier& Valenciennes, Hist. Nat. Poiss., vm,58, pi. 210, 1831, European seas.

Thynnus brachypterus, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 98, pi. 211, 1831, Mediter-

ranean.

Thynnus coretta, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 102, 1831, Caribbean Sea.

Scomber sloanei, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 148, 1831, Jamaica; based on

Sloane.

Thynnus secundo-dorsalis, Storer, Fisbes Mass., 143, 1867, Cape Ann and Provincetown.

Orcynus schlegelii, Steindachner & Doderlein, Beitriige zur Kenntniss der Fische Japan, in, 11,

pi. 3, fig. 1,1885, Tokio.

Orcynus thynnus, Jordan & Gilbert, Synopsis, 429, 1883.

Albacora thynnus, Dresslar & Fesler, I. c, 439, 1889.

392. GERMO, Jordan.

(Albacores.)

Orcynus, CUVIER, Regno Animal, Ed. 1, 314, 1817, (alalonga); not Orcynus of Rafinesque, Aualyse

do la Nature, 1815, which is equivalent 1o Bcomberoides.

Germo, Jordan, Proc. Ac. Nat. Sci. Pbila., 1888, 180, (alalonga).

Pectoral fins very long, saber-shaped, their length in the adult about -f

the length of the body. Otherwise essentially as in Thunnus, to which

the genus is very closely related. Size large, but much less than that of

the species of Thunnus. (German, the French name of the long-finned

Albacore.*)

* Albacore is from AIbacora, a Portuguese name Baid to be from the Arabic a? a, and ba

little pig. It should not be spelled Albicore, as it is not connected with albus, white.
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1258. GERMO ALALUNGA (GraeliD).

(Loxg-finned Albacoke ; Albecor ; Alilonghi ; Geemon.)

Head 3£j depth 3£. D. XIV-II, 12-VIII; A. II, 12-VII. Body little

compressed, regularly elliptical, its weight great in proportion to length.

Tail strongly keeled, broader than deep, the keel extending forward to

fifth finlet from last. Corselet small, indistinct. Scales rather large.

Dorsal and anal of equal height; pectoral very long, saber-shaped,

reaching to first of the dorsal finlets, shorter in the young, inserted a

little below level of pupil, its base a little wider than the large eye ; ven-

trals short. Metallic steel-blue; belly silvery; fins dark, with metallic

luster. Tropical seas
;
pelagic and widely distributed. Rarely seen on

the Atlantic Coast of America, but very common in the Mediterranean.

It is found on the Pacific Coast as far north as San Francisco, and is

extremely abundant in the spawning season about the Santa Barbara

Islands. As a food-fish it is of little value, the flesh being coarse and

oily, far inferior to that of the Tunny. Length 3 feet ; weight 15 to 20

pounds. (Alalunga, a name used in Sardinia, from ala, wing; longus,

long.) (Eu.)

Ala-lunga, Cetti, Hist. Nat. Sard., in, 191, 1777, Sardinia.

Scomber alatunga, Gmelix, Sy.-t. Nat., 1330, 1788, (Sardinia; based on Cetti', misprint for

" alalunga'" ).

Scomler germo, Lacepede, Hist. Nat. Poiss., n, 598, and m, 1, 1802, 17 S. latitude and 103

W. longitude.

Thynmu admilieus, Lesson, Voy. Coquille, Z06L, 11, 165, 1828, Atlantic Ocean.

Thynmu balteatns, Cuvieb & Valenciennes, Hist. Nat. Poiss., vin, 136, 1831, tropical parts

of Atlantic.

Thynmu pacificus, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 133, 1831, 27 and 26 S.

latitude, 103 W. longitude.

Thynmu argentwrittatma, Cuvier ft Valenciennes, Hist. Nat. Poiss., vm, 134, 1831, Atlantic

and the Indies.

Thynmu cdbacora, Lowe, Proc. Zool. Soc. Lond., 1839, 77, Madeira.

Thynmu macroptenu, Tkmminck ft Schlegel, Fauna Japan, Poiss., 98, pi. 51, 1850, Japan.

Orqpius tubulattu,* Poet, Enumeratio, 71, 1875, Cuba.

Orcymu alalongo, JORDAN ft Gilbert, Synopsis, 428, 1883.

Albacora alalonga, Dresslar & Fesler, I. c, 438, 1889.

393. SARDA, Cuvier.

(Bonitos.)

Sando, Ouyieb, Regne Anim., Ed. 2, 11, 199, 1829, (pdamyB -.tarda).

l'.hmnh, Cuvieb & V u.i.s. h.\m:s, Hist. Nat. Poiss., vm, 149, 1831, [tarda); not Pelam

I) \i dim, a genua of snaki

Body rather elongate, covered with small scales, those of the peotorft]

jioii forming a corselet. Caudal peduncle Blender, Btronglj keeled.

I f
«

;«.« I Large, pointed, compressed. Mouth large. Teeth in tin- jawa

mutubuku pectoral jn mbulalv anal, 5 la total

'of <-au, lal, '.. m reutral, '; ta bead. Dr. Lntken unites other doubtful -1 -. albicora,

tc, with alalunga, bul hcaitatee to do the aame \\ iili nAmlmtm only on aocounl

ol the length ol its 1 c< toral, which bo thinks 1- a little too long foi thynmu and not nenrlj long

h for alalunga.
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rather strong, conical, slightly compressed; similar teeth on the pala-

tines, but none on the vomer; maxillary not concealed by preorbital.

Gill rakers long and strong. First dorsal long and rather low, of 18 to 22

rather stout spines, which are gradually shortened behind; interval

between the last spine and the second dorsal short; second dorsal small,

followed by 8-9 finlets ; anal fiu similar, usually with one less finlet

;

paired 1ms small; pectorals placed below the level of the pupil. No air

bladder. Pyloric cceca very numerous, dendritical. Vertebra' normally

formed, 50 to 54 in number. Fishes of rather large size, of metallic

coloration. {Sarda \ capCta, the ancient name of the typical species, also

known as Amia, Pelamys, etc. ; so called from its being taken in the

neighborhood of the island of Sardinia; hence, also, the diminutive

capdivrj, the Sardine.)

a. Dorsal spines 21; maxillary reaching beyond orbit. sarda, 1259.

aa. Dorsal spines 18; maxillary not reaching beyond orbit. chilensis, 12G0.

1259. SARDA SABDA (Bloch).

(BONITO.)

Head 3f; depth 4. D. XXI-I, 13-VIII; A. I, 13-VII; P. 10. Bod.y

elongate, moderately compressed, robust ; corselet distinct, small, not

extending beyond pectoral. Teeth moderate, slightly compressed, about

30 in each jaw. Gill rakers rather small, 11 or 12 below angle. Maxil-

lary reaching beyond orbit. Lateral line slightly undulating, with

nowhere a decided curve. Dark steel blue above, with numerous narrow,

dark stripes from the back obliquely downward and forward from the

back; silvery below. Length 2\ feet; weight from 10 to 12 pounds.

Atlantic Ocean, on both coasts, north to Cape Cod ; very abundant ; a

food-fish of rather low grade. This species seems to inhabit the open

ocean, approaching the shores for food or purposes of spawning. (Eu.)

Scomber pelatvy-s, Bkunnich, Ichth. Massil., G9, 17G8, Marseilles; not of Linn.t.is.

Scomber sarda, Bloch, Ichthyologia, x, 35, pi. 334, 1793, Europe.

Scomber mediterraneus, Bloch & Schneider, Syst. Ichth., 23, 1801, Marseilles; after Bronnioh.

Scond>cr pelamitus, Rafinesque, Caratteri, 44, pi. 2, 1810, Palermo.

Pelamys sarda, GiJNTHER, Cat., n, 307, 1800, and of most European writers.

S«rda mediterranea, Jordan & Gilbert, Synopsis, 427, 1883.

Sarda sarda, Dresslar & Fesler, I. c, 440, pi. vm, 1889.

1260. SARDA CHILENSIS, Cuvier & Valenciennes.

(California Bonito ; Skipjack.)

Head 3| ; depth 4f . D. XVIII-I, 12-VIII ; A. II, 11-VI. Head pointed,

conical, naked. Maxillary not reaching eye. Teeth strong, curved,

about 40 in each jaw. Pectorals placed just below the level of pupil,

scarcely half as long as head. Gill rakers long, strong, 16 or 17 below

angle. Corselet moderately developed. Lateral line undulating, making

a sharp curve below soft dorsal. Dark metallic blue ; sides dusky

;

several blackish stripes running obliquely upward and backward from

the pectoral region to the upper edge of the tail, these variable in num-

ber and direction. Length 2 to 3 feet ; weight 16 pounds. San Francisco
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to Patagonia and Japan ; abundant northward in summer; very similar

to the preceding, but with the spinous dorsal always shorter, its flesh

similarly coarse, dark red, and oily. (chUensis, living in Chile.)

Pelamys chilensis, Cuvier & VALENCIENNES, Hist. Nat. Poiss., vm, 163, 1831, Valparaiso; Gi'N-

ther, Cat., ir, 368, 1860.

Pelamys oriental is, TsMMINCK & Schlegel, Fauna Japan, Poiss., 90, pi. 52, 1850, Japan.
Pelamys lineolata, Girard, Pac. E. E. Surv., x, 106, 1858, San Diego, California.

Sanla chilensis, Jordan <fe Gilbert, Synopsis, 428, 1883; Dresslar A Fesler, I. c, 441, 1889.

394. SCOMBEROMORUS,* Lacepede.

Scomberomoras, Lackpede, Hist. Nat. Poiss., in, 292, 1802, (plnmierii).

Cybium, Cuvier, Eegne Anim., Ed. 2, n, 1829, 120, (commersonii).

Apodontis, Bennett, Proc. Comni. Zool. Soc, 1, 169, 1831, (immvnis).

Lepidoq/bium, Gill, Proc. Ac. Nat. Sci. Phila., 125, 1862, (flavdbrutmeum).

Chriomitra, Lockington, Proc. Ac. Nat. Sci. Phila., 1879, 133, (concolor).

Scomberodon, Van Beneden, (fossil).

Body elongate, wholly covered with rudimentary scales, which do not

form a distinct corselet. Head pointed, comparatively short and small.

Mouth wide, the strong teeth in the jaws more or less compressed or

knife-shaped ; villiform or sand-like teeth on the vomer and palatines

;

maxillary not concealed by preorbital. Gill rakers few. Caudal pedun-

cal with a single keel. Spinous dorsal low, of 14 to 18 feeble spines.

Soft dorsal and anal short, similar, somewhat elevated and falcate, each

followed by 7 to 10 Unlets ; ventrals small
;
pectorals moderate, near

the level of the eye. Air bladder present. Vertebrae normally formed,

45 in number. Fishes of the high seas
;
graceful in form and beautiful in

color; among the best of food-fishes. (aKufj-/3pog, Scomber; bfiopor, near.)

a. Males with sides silvery, no spots; females with 2 rows of brown spots, fins nearly plain.

concolor, 1261.

aa. Both sexes with numerous bronze spots on sides ; spinous dorsal dark except at base.

b. Soft dorsal inserted in advance of anal. HA< 1 ivns. L262.

bb. Soft dorsal inserted over anal.

c. Body deep, the depth less than 5 in length

d. Teeth 26 to 32 in each jaw. sierra, 1263.

'hi. Teeth about 40 in each jaw. RXGALIS, 1264.

re. Body more slender; the depth about 6 in length. cavai.la, 1266

1261. BCOHBEBOHOEUS CONCOLOR (Lockington).

(MONTEREY Spanish Mackkrel.)

Bead about •">; depth rather less; eye r>.l. I). XVII-16-VHI ; A. I.

16-VIII. Month slightly oblique, the maxillary reaching to posterior

margin of pupil. Teeth of jaws comparatively small, subcorneal, little

Compressed
J

about 50 in each jaw ; those of vomer and palatines minute

and granular. Lateral line slightly wavy, descending obliquely. Pecto-

ral fins 8 in length, inserted rather above axis of bod\
j

\entral tins

small ; spines of dorsal Blender and fragile, the longest
|
as long as head :

dorsal tins separated by an interspace equal t<»
|

length of base of spinous

id account of the species of Soomforomortii ne a paper bj Ifeak a Kfawland, Pi \

- i. Phila., 1884, 282-286.
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dorsal : caudal shorter than head, its lower lobe longest. Gill rakers

long, 18 below angle. Male dark steel blue, the sides silvery, without

streaks or spots : female with two alternate series of brown spots, the

silvery on sides clouded with dusky : tins nearly plain, dark. Monterey

Bay. California: appearing about Santa Cruz in moderate numbers each

fall : not known elsewhere, and always disappearing in November. A
food-iish of very high quality, not inferior to any other of the family.

(coneolor. uniformly colored.)

Ohriomilra coneolor, Lockington, Proc Ac. Nat. ScL Phila., 1879, 133, Monterey, California.

ncolor, Jordan ft Gilbert, Proc. I". S. Nat. Mas., )•". 1881; Jordan ft Gilhert,

Synopsis, 426, 1883; Meek ft Newlahd, 7. c, 233, 1884: Dbesslab ft Fesler. I >.-., 442,J8S9.

1-262. SCOMBEROMORl S MACULATl S (Mitchill).

(Spanish Mackerel.)

Head U : depth 4*. D. XVII-18-IX : A. II-17-IX : maxillary If in head

:

eye If- : pectoral If : ventral 4i ; dorsal and anal lobes subequal. 2. Body
elongate, its dorsal and ventral outlines equal; profile straight from

snout to dorsal : head small and pointed : mouth large, oblique, jaws

equal: maxillary reaching posterior margin of orbit ; teeth large, com-

pressed, and sharp, their formula being 24-24 to 32-32: gill rakers 2-f- 11.

Soft dorsal inserted in advance of anal a distance about equal to diame-

ter of eye ; lateral line undulating, with about 175 pores. Color silvery,

bluish above : sides with many elliptical spots of dull orange color, two
rows of these spots below lateral line and one row aboAe : spinous dorsal

white at base, black above ; soft dorsal tinged with yellowish, its mar-

gins black: anal white; posterior side of pectoral black, anterior side

yellowish with black borders : caudal blackish. Both coasts of Xorth

America, appearing in large but very irregular schools in the Gulf of

Mexico and along the Carolina Coast : ranging north in the fall as far as

Cape Ann, and south to Brazil ; rare or unknown in Cuba. Weight 8 or 9

pounds. One of the very best food-fishes in the United States, (macu-

latus, spotted.)

Scomber maadatus, Mitchill, Trans. Lit. ft Phil. Soc. N. T., i, 1815, 426, New York.

Oybium maculatum, Gi'ntiier. Cat., n. 372, I860; Holbbook, Ichth. S. Car.. 66, 1860.

'
• -. .' Ki'A.v ft 'iiiBEin. .Synopsit?, 426, 1SS3; Meek & Newlano, /. e., 233,

1885; DRE8SLAB .v Fesleb, /. c, 443, pi. 9, 1889.

1263. SCOMBEBOMOBUS SIERRA, Jordan ft Starks.

(SlERBA.)

Head 4f; depth 4f. D. XVIIT-ir.-IX : A. II-15-1X: maxillary If in

head; eye 5: pectoral Iff: ventral 3| : dorsal and anal lobes equal, If in

head. Body elongate, its dorsal and anal outline about equal : profile

straight from snout to dorsal; head small and pointed: mouth large,

oblique, jaws equal : maxillary reaching to posterior edge of orbit.

Teeth Large, compressed, and sharp, n on each side; gill rakers

4 + 11. Soft dorsal inserted almost directlv over front of anal : lateral
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line undulating, with about 165 pores. Silvery; above dark steel bluish;

sides with numerous round spots of the same color as the back, three

rows of these spots below lateral line and one above; spinous dorsal

all black ; soft dorsal tinged with yellowish, its margins black ; anal

white; posterior face of pectoral entirely black, anterior face yellowish

with blackish borders ;
caudal black. A large example, supposed to be a

male, has five rows of spots below the lateral line, anteriorly these spots

decreasing in size toward the belly, but extending nearly to base of ven-

tral fin. Length 2\ feet. Pacific Coast of tropical America
;
generally

common, representing S. maculaius, which it resembles very closely, the

more backward insertion of the soft dorsal and the coloration being the

only distinctive characters of importance. The species is not valued as

food, but this may be due to the poor ways of cooking fish prevalent in

Mexico. (Sierra, the vernacular name, meaning saw.)

Beomberomortu maculates, Jordan & Gilbert, Bull. U. S. Fish Comm., n, 1S82, 106; not of

Mitciiill.

Beamberomortu sierra, Jordan & Starks, Kept. Fishes Sinaloa, MS. 1895, Mazatlan. (Typo,

No. 1720, L. S. Jr. Univ. Mus. Coll. Hopkins Expedition.)

1264. SCOMBEROMORUS REGALIS (Bloch).

(Sierra ; Pintado.)

Head 4i; depth 4*. D. XVII-I, 15-VIII ; A. II, 14-VIII. Body rather

elongate, its dorsal and ventral curves about equal. Lateral line

descending obliquely, undulate along the tail. Mouth large; maxillary

reaching to below eye ; angle of preopercle produced backward
;
pec-

torals scaly ; caudal peduncle rather slender, its least depth 5\ in head;

caudal less widely forked than in maculatus. Teeth triangular, strongly

compressed, about 40 in each jaw. Pectoral scaly. Silvery; sides with

two blackish longitudinal bands crossing lateral line below soft dorsal,

both posteriorly broken with longitudinal spots ; above and below these

numerous brownish spots in rows persistent in the adult ; anterior por-

tion of spinous dorsal black. Cape Cod to Brazil ; not very common on

our Atlantic Coast; abundant in Cuba, closely allied to Scomberomerus

maculatus, from which most fishermen do not distinguish it. It reaches

a length of 5 or 6 feet and a weight of 20 pounds, it being also an excel-

lent food-fish. (regalt8
}
royal.)

Boomber regalia, Blocii, Ichthyol., pi. :*:$3, 1795, Martinique ; after a drawing by Pluhier.

Boomberomonu plumieri, Lackpede, Hist. Nat. I'oiss., in, '292, 1800, Martinique; after Aubriet's

copy of Plumieb'b drawing;.

Oybium regale, GAntheb, Cat., n, 372,1860.

Oybium acervum, Cvvi u; & Valenciennes, Mist. Hat. I'oiss., Tin, 186, ls:;i,Cuba.

Boomberomonu regalia, Jordab A Gilbert, Synopsis, 126, 1883; D£kee A Newland, /. I

1885; DrBSSLAB & FB8LBR, I. <., Ill, pi. \, 1

12«:». SCOMBIBOMOBUS CITALII (Curler* Valenciennes).

(K iv. i isB ; Cavalla ; Cbro; SlBRI

Head 5; depth6; eye Large, 2 in snoot. D. \ v [, 15-VIII; A. II, L5-VIII.

Mouth large, maxillary reaohing to bekw «•>«• Lateral Line descending
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abruptly below the second dorsal. Teeth triangular, strongly compressed,

about 30 on eachjaw. Pectoral 5 in body. Gill rakers very short, less than

i diameter of eye, about 8 below the angle. Adult iron gray, nearly or

quite immaculate
;
young with the sides of body marked with darker

yellowish spots ; spinous dorsal without black blotch anteriorly. Tropi-

cal Atlantic, in the open seas, coming in immense numbers to the Florida

Keys and Charleston, ranging north to Cape Cod and south to Africa

and Brazil ; very common on our South Atlantic coast, especially among
the Florida Keys, the catch at Key West very large. One of the best food-

fishes of the Florida coast, with firm rich flesh. It reaches a length of

5 feet and a weight of 100 pounds. (Cavalla or Caballa, a Spanish name,

from caballus, horse.)

Cybiwm cavalla, Cuvieb, Regno Anim., Ed. 2, 11, 200, 1829, Brazil ; after Guarapucu of Marc-

(1UAVE.

Cybium caballa, Cuvieb & Valenciennes, Hist. Nat. Toiss., vm, 187, 1831, Brazil ; GCntiier,

Cat., ii, 373, 1860.

Oybium immaculaium, Cuvieb & Valenciennes, 1. c, vm, 191, 1831, no locality.

Scomberomorus caballa, Jordan & Gilbert, Proc. U. S. Nat. Mus., 2G8, 1882 ; Jordan & Gilbert,

Synopsis, 427, 1883 ; Meek & New land, I. c, 235, 1885.

Scomberomorus cavalla, Dresslar & Fesler, I. c, 444, pi. xi, 1889.

395. ACANTHOCYBIUM, Gill.

(Petos.)

Acanthocijbiiim, Gill, Proc. Ac. Nat. Sci. Phila., 1802, 125, (sara = solandri).

Body elongate, fusiform. Head very long, slender and pointed, the

mandible being longer than upper jaw; jaws forming a sort of beak;

cleft of mouth extending to below eye
;

posterior part of maxillary

covered by the preorbital ; both jaws armed with a close series of trench-

ant teeth, ovate or truncate; their edges finely serrate; villiform teeth

on vomer and palatines
;
gills as in Xijriiias, their laminae forming a net-

work ; scales small, scarcely forming a corselet ; those along the base of

dorsal enlarged and lanceolate; keel strong; caudal spinous; dorsal very

long, its spines about 25 in number. One species, a very large mackerel-like

fish, widely distributed ; especially abundant about the Florida Straits.

This remarkable genus indicates a long step from Scomberomorus toward

the type of the swordfishes. (anavda, spine; Cybium] the name Kvfiiov

was originally applied to the cured flesh of ir/]2.a/nic).

1266. ACANTHOCYBIUM SOLANDRI (Cuvier & Valenciennes).

(Peto ; Wahoo ; GuAJftAPUCU.)

Head 4 ; depth 6| ; eye 5 in snout
;
gape more than half length of head :

premaxillaries in front prolonged in a sort of beak, which is nearly half

length of snout ; teeth somewhat irregular, the posterior much the largest,

all strong, serrated, about 50 in each jaw. Dorsal spines mostly subequal;

lateral line descending abruptly under sixteenth dorsal spine; the

highest, behind the middle of fin, 5| in head ; dorsal and anal lobes low.

Caudal lobes short, very abruptly spreading, their length about f head.
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Pectoral 2\ in head. Corselet small. Steel blue : dark above, paler

below ; no distinct markings, young faintly barred ; tins colored like the

body. Tropical seas; not rare about Cuba, where it spawns; north to

southern Florida
; not rare about the Florida Keys. It reaches a length

of 6 feet or more and a weight of over 50 to 100 pounds, and is valued as

a food-fish. (Named for its discoverer, Solander, an early explorer.) (Eu.)

Offbium solandri, Cuvier & Valenciennes, Hist. Nat. Poise., Tin, 192, 18:31; after MS. of Solan-
der ; open sea, exact locality unknown.

CijUuni sara, Bennett, Beechey's Voyage, Zobl., 63, pi. 20, fig. 2, 1841), Loo Choo ; Glnther.
Cat., II, 373, 1860.

('ijbinmpetus, Poey, Memorias, n, 234, pi. 16, fig. 1, I860, Havana.
Cijbium reran//, Dooerlein, Giorn. di Sc. Nat., Ed. Econ., vm, 1872, Palermo.
A< anihocijbium petus, Poey, Synopsis, 363, 1868.

Acanlhocybium solandri, Jordan, Proc. U. S. Nat. Mus., 1884, 119.

Family CXIX. GEMPYLID^E.

(The ESCOLARS.)

Mackerel-like fishes with the body rather elongate, more or less com-

pressed, covered with minute scales. Lateral line various, sometimes
obsolete, sometimes with a dorsal branch. Head large, compressed, with

very strong teeth, usually compressed, some of the anterior canine-like.

Lower jaw projecting. Grill openings wide, the membranes not united,

free from isthmus. Gills 4, a slit behind fourth. Opercles in adult

unarmed ; in young the preopercle with radiating spines as usual in scom-

broid fishes. Dorsal fin long, a notch separating the weak spines from

the soft part, which always forms a distinct lobe anteriorly, similar in

form to the anal fin. Finlets often present. Caudal peduncle slender,

usually not keeled, the fin moderate in size, always forked. Ventrals

small, often reduced to a single spine. Vertebra) numerous, 32 to 53 in

number. Pyloric cceca rather few. Air bladder usually present. Color-

ation metallic, usually brilliant. Genera about 6; species about 12.

Fishes of the high seas, widely distributed and descending to considera-

ble depths, usually breeding about rocky islands, most of them used as

food. The Gempylidce are closely allied to the Scombridce, from which they

diverge in the direction of the LepidopidcB and Trichiuridae. The succes-

sive steps are indicated by the progressive elongation of the body, the

progressive reduction of the ventrals and the vertical fins, and on the

other hand by the progressive elongation of the lower jaw and the spe-

cialization of the dentition. Dr. Liitken calls attention to the fact that

the (!( iiipiflidw possess a system of dermal ribs or subcutaneous ribs, coin-

posed ofslendei bony filaments close-set, directed backward and upward.

and backward and downward from tin" median line. This character has

ixt'ii verified in Thyrsites
}
Nealotus^ and Gempylus. (Triohiurida}, part, Qiin-

tlie.. Cat., II, 319-353, 1860.)

Tin R8ITIN i

a. Body moderately elongate, the dorsal ipinei less than 80, Hi" Unlets oauallj few,

b. Ventral! well developed, their raja I, S.

r. Donal and anal each "itii detached finleti.

<i. Lateral line well developed, moderate^ carved; nnletn 2; ikln with small thin

uculeu. BlPINNI i v.
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dd. Lateral line obsolete or nearly so; finlets 2; skin with bony tubercles.

Ruvettts, 397.

ec. Dorsal and anal each without finlets; lateral line present, double.
Epinnula, 398.

bb. Ventral tins each reduced to a single spine.

e. Dorsal I'm more or less separated from soft part of tbe fin; body not greatly elon-

gate; finlets few or none.

/. Space between vent and anal fin armed with a dagger-shaped spine; lateral

line present, single; 2 or 3 finlets present. Neai-otus, 399.

J'. Space between vent and anal without dagger-shaped spine; finlets 2; lateral

line single; ventrals minute; (young without finlets and with the ventral

spines very long and jagged). Pbomethichthys, 400.

Gempylinj.:

aa. Body greatly elongate, the dorsal fin with about 30 spines, the spinous part continuous

with the soft part; dorsal and anal finlets 6; dentition strong; ventrals I, 5, very small.

Gempylus, 401.

396. BIPINNULA, Jordan & Evermann.

Bipimiiila, Jordan & Evermann, new genus, (violacea).

Body subfusiform, elongate, low, uniform, slender; bead compressed;

lower jaw longest, both jaws with small teeth ; teeth on vomer fang like.

First dorsal low, uniform, of 20 slender spines, the fin near soft dorsal,

the anterior lobe of which is moderately developed ; finlets 2, anal spines

3, a dagger-shaped spine before it. Ventrals moderate, 1,5; pectorals

inserted low. Scales thin, cycloid, deciduous; lateral line single. No
gill rakers. One species known. Dr. Gill divides the genus Thyrsitcs,

Cuvier & Valenciennes, into Thyrsitcs,* with 6 or 7 finlets, the lateral line

abruptly decurved, and Thyrsitops,i with 4 or 5 finlets, and the lateral

line nearly straight. The American species, violacea, with 2 finlets, and

the lateral line lightly curved is still better distinguished, and should

probably constitute the type of a new genus, for which we propose the

name Bipinnula. (Ms, two
;
primula, finlet.)

1267. BIPIXMLA VIOLACEA (Bean).

Head 4; depth 8. D. XX-I, 19 + 11; A. 17 + III; V.I, 5; P. 13.

Width of interorbital area slightly greater than length of eye, which is

contained nearly 1\ times in length of head and 3^ times in length of

upper jaw. Least height of tail equals width of interorbital area.

Length of snout twice that of longest dorsal spine, and £ distance from

snout to origin of spinous dorsal. Maxilla extending to vertical through

front of eye. Length of upper jaw equals 3i times width of interorbital

space. Mandible reaches to vertical through hind margin of eye ; its

length, including the fleshy tip, is 5 times width of interorbital area.

Anterior nostril smaller than posterior ; situated in advance of eye 1

diameter of eye. Posterior nostril a narrow slit placed midway between

anterior and eye. Strong teeth on intermaxillary and mandible. Three

large fangs anteriorly in roof of mouth
;
pseudobrancki;»> well developed :

no trace of gill rakers. Spinous dorsal begins at a distance from snout

*ThyrsUe8, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 19G, 1831, (atun). (Thi/nites, an
old name of sonic fish, from Ovpaos, a wand.)

t Thyrsitops, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 125, (lepidopoides).
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which equals twice length of snout; it is highest in middle. Ninth and
thirteenth spines slightly longer than third spine and more than twice

as long as twentieth, their length equaling \ that of snout. Soft dorsal

highest anteriorly, its longest ray, the fifth, being nearly twice least

height of tail. Caudal forked, its middle rays about \ as long as

external rays. Anal origin under the third ray of soft dorsal, its dis-

tance from vent 2£ times length of dagger-shaped spine. Vent directly

under end of spinous dorsal. Anal rays longest anteriorly, the fifth ray

being nearly as long as corresponding ray of soft dorsal. The dagger-

shaped spine in front of anal \ least height of tail ; ventral immediately

under third spine of dorsal ; its first and longest ray f interorbital width
;

fifth ray about f as long as first
;
pectoral beginning under second dorsal

spine, its length 2£ times width of interorbital area, extending to verti-

cal midway between fifth and sixth dorsal spines. Lateral line well

developed, descending gradually from upper angle of gill opening,

reaching median line of body under soft dorsal. Scales irregular in

shape, thin, elongate, cycloid, and deciduous. Purplish ; the spinous

dorsal, pectorals, ventrals, and inside of mouth blackish. Known from

one specimen caught by Captain Thomas Thompson, on Le Have Bank,
south of Newfoundland, in 125 fathoms. (Bean.) (violacea, violet-

colored.)

Thyrsitops violacens, Beax, Proc. U. S. Nat. Mus., 1887, 513, Le Have Bank. (Type, No.
39287. Coll. W. A. Wilcox); Goode & Bean, Oceanic Ichth., 195, 1895.

Thyrsites niger, Poey, Enumeratio, 74, 1875.

397. RUVETTUS, Cocco.

(Escolares.;

Rnvettns, Cocco, Giorn. Sci. Sicilia., xlii, 2, 1829, (pretiosm).

Aplurus, Lowe, Trans. Zool. Soc. Lond., n, 180, 1841 (simplex).

Acanthoderma, Cantraine, Journ. Ac. Sci. Belles-Lettres Bruxellcs, x, 1835, (temminki).

Body fusiform, moderately elongate, the skin covered with bony tuber-

cles remote from each other and obliquely placed. Mouth large, with
strong teeth, some of the anterior in each jaw canine-like. Lateral line

obscure, little developed. Abdomen keeled. Tail not keeled. Dorsals

near together, well differentiated; dorsal and anal each with 2 finlets.

Ventral rays I, 5. Color black. One species. A large, deep-water fish,

generally valued as food in the tropics. (Iloveto or Iiuvetto, Italian name
of Buvettus pretiosus.)

1268. RUVETTUS PRETIOSUS, Cocco.

(Escolar; Rovetto; Ruvetto; Ciiicolar; Oil Fish; Scour Fish; Plain-taii ..
|

Head 1 ; depth 6; eye large, 5. 1). XV-18-II; A. 17-11: V. I, 5; C. 9+ 8;

\ ertebrse lfi-f- 16=32. Co'call to 14. Body oblong, compressed, not greatly

itberfiahof thie group, apparently allied to Escolar has been mentioned as Tkyrsties niger
t

Known only from a fragment <>f the tail of a specimen weighing about 100 pounds. Cauda]
peduncle with a distinct keel, Scales thin, smooth, and roundish, not spinous. Color every-
where intense black. Last rays of dorsal apparently detached. Flesh white, exquisite In
Savor, as in RuveUvus pretiosus. Havana. (Poey.) Thrown on shore by a Btorin. This ip proba-
bly not a Thyrsites, qoj a Bipinnula, as the caudal peduncle has no keel in either genus, [niger,

Mat l..)



880 Bulletin 47, United States National Museum.

elongate. Head large, compact, plain, with flat and even sides, clumsier

than in Promcfhichthys, the lower jaw being very strong. Top of head

broad and flat. Mouth very large, the gape extending beyond middle of

eye ; teeth strong, some of the anterior canine-like. First dorsal low, the

spines slender; second dorsal and anal high in front. Caudal large,

broadly forked. Pectorals small, ventrals smaller. Skin apparently

smooth and scurfy in appearance, harsh and stiff to the touch. Skin cov-

ered with small, irregular, cycloid scales and also rows of glassy forked

prickles in quincunx, the structure of these complicated and peculiar;

each one X-sbaped or )|(-shaped, with 2 points and 2 or 3 roots. Color

purplish brown, darker above and with blackish patches ; inside of mouth
dusky. Tropical parts of the Atlantic in deep water. Abundant in deep

water about Cuba and the Madeiras, frequently taken in the Mediterra-

nean, two specimens, 4 and 6 feet long, taken off the Grand Banks of New.
foundland. Found in 300 to 400 fathoms. It reaches a weight of 100

pounds and is valued as food. "The Cuban fishermen go 'a-scholaring'

(' ii escolarear '), after the fishing for the spearfish has ceased and before

that for the red snapper begins." The flesh is white and flaky, but soft

and insipid in the Madeiras, according to Lowe, where its extreme oili-

ness makes it unwholesome, (pretiosus, precious.) (Eu.)

Ruvettus pretiosus, Cocco, Giornale di Scienze per la Sicilia, xlii, 21, 1829, Messina.

Tetragonurus simplex, Lowe, Proc. Zool. Soc. Lond., 143, 1833, Madeira,

Bovetus temminJcii, Cantraine, Giorn. Sci. et Litt. Pisa, 1833, Malta; fide Poky.

Thyrsites acanthoderma, Lowe, Proc. Zool. Soc. Lond., 1839, 78, Madeira.

Thyrsite8 scholaris, Poey, Memorias, i, 372, 1851, pi. 32, fig. 1, Havana.
Thyrsites pretiosus, Gunther, Cat., 351, 1860.

Aplurus simplex, Lowe, Trans. Zool. Soc. Lond., u, 1841, 180.

BoveUvs temmmku, Valenciennes, in Webb & Berthelot, Poiss. Canar., 52, plates.

Acanthoderma lemmin' ii, Cantraine, Journ. Ac. Sci. et Belles-Lettres, Bruxelles, 1835, x, pi. 1.

398. EPINNULA, Poey

Epinnula, Poey, Memorias, 1, 369, 1854, (magistralis).

Body fusiform, somewhat compressed, moderately elongate, covered

with minute thin scales. Lateral line present, double. Dorsal fins con-

tiguous, barely connected, the spines well differentiated. Ventrals I, 5.

No finlets. Tail not keeled. Deep waters of the Atlantic. (Name short-

ened from epinnulatus, without finlets.)

1269. EPINNULA MAGISTRALIS, Poey.

(DOMINE.)

Head 3; depth 5. D. XV-I, 16; A. Ill, 13; V. I, 5; P. 15; C. 8 + 7; B.

7 ; cceca 10. Body moderately elongate, compressed. Maxillary reaching

middle of eye; eye large, about 2 in snout; opercular point soft; first

dorsal low, depressible in a groove; anal beginning but little behind

second dorsal. Caudal forked, the lower lobe shorter; pectorals not fal-

cate; ventrals half smaller, under lower angle of pectoral. Intestinal

canal straight. Head about as in Buvettus, the mouth large; the maxil-

lary nearly half head; lower jaw projecting; preinaxillaries bordered
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with an external series of sharp teeth ; about 2 large compressed canines

on each side in front ; one on each side near tip of low jaw ; lower teeth

otherwise smaller. Scales small, caducous. Upper lateral line very high,

parallel with hack ; lower joining it behind the shoulder, thence curving
downward, following outline of belly. Intestinal canal short. Bluish,

darker above, silvery below. (Poey.) Two specimens known, one taken
near Havana in 1853, 3 feet long, the other obtained by the Albatross in

1885. (Magistralis, master ; in Spanish, Domini", in reference to its resem-
blance to the scholar, Escolar, Buvettus pretiosvs.)

Epiumda magistral is, Poey, Memorias, i, 369, 1851, Havana; GCntiier, Cat., n, 349, 1SG0; Goode
& Bean, Oceanic Ichthyol., 198, 1895.

399. NEALOTUS, Johnson.

Xealotus, Johnson, Proc. Zool. Soc. Loud., 18G5, 434, (tripes).

Body elongate, much compressed, incompletely covered with delicate

scales. Cleft of mouth deep. Small teeth in jaws and on palatine bones

;

none on vomer. First dorsal (composed of about 20 spines) continuous,

extending to the second; finlets behind dorsal and anal ; a dagger-shaped

spine behind vent. No keel on tail. Caudal fin well developed. Ven-

trals reduced to a spine each. Seven branchiostegals. Deep seas ; one

species known. (veaTiuroq, newly caught.)

1270. NEALOTUS TRIPES, Johnson.

' Head H ; depth 9£ ; eye 5 ; snout 3. D. XXI, 19 + II ; A. 18, III ; P. 13

;

V. 1. Body very elongate, with a few large, deciduous, simple scales of

delicate structure here and there upon its surface. Head flattened above,

concave in interorbital region, with 4 low ridges, the inner pair of which
inclose an elongate, diamond-shaped space; lowerjaw longest. Eye round,

lateral ; opercle with 2 obtuse projections behind, separated by a notch.

Spinous dorsal inserted in front of root of pectoral, its height slightly

greater than half that of body; its length less than half that of body,

placed in a groove ; the second dorsal placed close behind first, not so

high and less than half as long. Pectoral origin under angle of opercle,

its length equal to that of second dorsal fin. Spines representing ventrals

inserted close together under hinder part of roots of pectorals, their length

about i height of body. These spines are longitudinally grooved, and each

appears to consist of 2 or 3 spines coalesced together. Vent ver\ slightly

postmedian ; a flat, dagger-shaped spine, longitudinally grooved, half as

long as height of body, inserted close behind vent. Anal I'm Inserted

behind this spine at a distance abont equal to its length, and opposite

;<>. Init rather shorter than second dorsal. Caudal I'm deeply furcate.

Lateral line descends obliquely from above opercle to middle of length <>f

fish, and then continues with a gentler obliquity along posterior pari <>f

bodj to tail, where it is inserted at }. distance from ventral to dorsal out-

line. (Goode & Bean.) Two specimens known, one from Madeira, the

other taken by t ho Challenger bel ween t he Bahamas and Bermudas. \ trip' i,

3- footed, the 2 \ ent ral spines and t he anal spine forming a tripod.)

i Zofll. Soc. Loud., 1866, 184, Madeira.

F. N. A. 07
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400. PROMETHICHTHYS, Gill.

(Conejos.)

Prometheus, QUOT & Gaimard, MS.

Prometheus, Lowe, Trans. Zool. Soc. London, n, 181, lsll, (atUmticus) ; name preoccupied.

tDicrotus* GtiNTHEB, Cat., n, 349, 1860, {armatus).

Promcthiehlhijs, Gill, Mem. Nat. Ac. Sci., VI, 115, 123,1893, (athintiem; substitute for Promriheus

of Lowe).

Body elongate, slender, fusiform ; mouth large, with two strong

canines in front of each jaw ;
spinous dorsal long, contiguous to the soft,

which is rather high ; two finlets above and two helow
;
pectorals com-

paratively low; caudal without keel; ventrals represented by a pair of

minute spines; no dagger-shaped spine behind vent. Preoperculum unarmed
except in young. Lateral line descending in an oblique line, undulat-

ing below the front of the spinous dorsal. Scales very minute, smooth.

Voracious fishes of the open seas, reaching a moderate size, (rrpo/z^r/c,

wary; /^t-f, fish.)

a. Head short, 4 in length ; depth 7. prcmetheus, 1271.

aa. Head longer, 2% in length ; depth 6. parvipinnis, 1272.

1271. PROMETHICHTHYS PROMETHEUS, Cuvier & Valenciennes.

(Rabbit Fish ; Coelho ; Conejo ; Bermuda Catfish.)

Head 4 ; depth 7. D. XVIII-19 or 20-11 ; A. 16-11 ; V.I; vertebra' 30 -f

14= 44. Body elongate, compressedthroughout,nowherecarinate. Head
smooth; eyes prominent, the space between them flat, with a shallow

median groove. Mouth large, the gape about reaching middle of eye.

Both jaws with an outer row of about 25 short, strong, compressed

triangular teeth ; anterior canines similar but much stronger ; vomer

toothless
;
palatines with fine close-set teeth. First dorsal low, its spines

weak, with fragile membrane; second dorsal high; caudal forked. Ven-

trals reduced to two small blunt scale-like spines, much larger in the

young, where minute rays are also present. Lateral line abruptly bent

downward under front of dorsal, without dorsal branch. Scales minute,

apparently wanting; vertical fins with rudimentary scales. Uniform

deep coppery brown in life, with metallic iridescence, with some blackish

cloudings; fins more or less dusky. Tropical islands of the Atlantic, in

deep water; west to Cuba and the Bermudas ; not very common. (Lowe.)

* The generic name, Dicrotus, was given to a very young fish, Dicrotic armatus, GrNTHEK, from
unknown locality. The characters of Dicrotus are those of larval Gempylinse and Thyrsituud.

In these larvii' the ventral spines are elongate, the preoperele armed with spines, the finlets con-

nected with the body of the fin, the anal spines more developed, and the body short. Liitken

regards Dicrotus armatus as the young of Promethichthys promelheus, in which case the name
THcrotus (Sixporos, two-oared), would supersede PrometJiichthys. The description of Dicrotus,

however, applies better to Promethiehthya prometkoides (Bleeker), an Fast Indian species having
I). XYIII-II, 15-11, A. II, 14, II, and two lateral lines. This species apparently belontr- to

a different genus from Prbmethiehthys prometheus. For this latter genus, the name Dicrotus should

be retained.

The following is the generic description of Dicrotus :
" Body rather elongate, compressed

;

cleft of mouth wide. First dorsal continuous, with the spines of moderate strength, and

extending on to the second; finlets none. Ventral reduced to a long, crenulated -pine, Pre-

openulum with several spines at the angle. Body naked Several strong canines in the jaws
;

minute teeth on vomer and palatine hones. No keel on tail. Seven branchiosteeals. Pseudo-
branchise present. (Guuther.) Fin rays 1>. XVIII, 18 ; A. II, 10; V. I, in Dicrotus armatus.



Jordan and Evermann.—Fishes of North America. 883

" This fish, the ' Coelho 7 or Rabbit Fish of Madeira, lives habitually at

the bottom, and is taken at most seasons at a depth of from 100 to 300

or 400 fathoms, and in the summer months, according to Lowe, it is gen-

erally one of the commonest and cheapest fishes in the market, where it

is sold in bundles, chiefly to the Portuguese. It breeds in August and
September, and attains a length of \\ to 2\ feet. It is a very wary fish,

its name of rabbit fish being due to its habit of snapping off bait. Sev-

eral specimens were obtained in Bermuda in 1877 by Dr. Goode. The
fishermen obtain it at a depth of 60 to 100 fathoms, and it is known to

them as the ' Catfish.' 7
' (Goode & Bean.) (Prometheus, a classical name

"par une allusion facile a sals!}'.^)

Gempylus prometheus, Cuviek & Valenciennes, Hist. Xat. Poiss., vm, 213, pi. 222, 1831, St.

Helena.

Gempylus solandri, Cuvier & Valenciennes, I. c, vm, 215, 1831, New Holland ; after

SOLANDER MS.

Gempylus prometheus, Valenciennes, Ichth. lies Canaries, 51, pi. 11.

Prometheus atlanticus, Lowe, Trans. Zoul. Soc. London, 11, 181, 1841, Madeira.

Promethichthys atlanticus, Goode & Bean, Ocean. Ichth., 200, 1895.

We provisionally associate with Promethichthys, the fish called Dicroius

parvipinni8 by Goode & Bean, the very young or larva of some unknown
species. If the small number of dorsal and anal rays is permanent, this

species would form a new genus, between Promethichthys and Gempylus,

the small soft dorsal and anal marking a transition toward the Lepidopidce.

1272. PROMETHICHTHYS PARYIPINNIS (Goode & Bean).

Head 2* : depth 6 ; eye 6 ; height of tail 2 in eye. D. XXI, 11 ; A. II,

8; P. 12; V. I, 1, or I, 2. Upper jaw reaching vertical from front of

orbit. Three large fangs in upper jaw, a large fang near tip of lower jaw,

and 8 smaller teeth. Three weak, diverging spines on the border of pre-

operculum. Dorsal originating at a distance behind eye about equal to

t§ times length of eye, or about over middle of operculum ; spines all

serrated, the first 5 about equal ; they diminish gradually in size from fifth,

and the last is only about £ as long as eye. The ventral origin is under

the sixth dorsal spine ; the spine strongly serrated, its length equal to

that of ninth dorsal spine; ventral with either a single bifid ray or 2

simple rays. Color silvery ; caudal peduncle and top of back at base of

dorsal brownish. Western Atlantic; Albatross .stations 2537,2542, and

2601; about 40° N., 70° W. ; known only from larval specimens, (parvus,

small ; pinna, fin.)

ha rohu parvtpinnu, Goode & Bean, Oceanic Ichthyology, 201, 1895, Gulf Stream.

401. GEMPYLUS, Cuvier & Valenciennes,

(Snake Mackerei

Gempylus, Ccvieb & Valenciknnes, Hist. Nat. Poisa., vm, 207, 1831, (asrpffw).

quille, PoiasoDB, 160, 1 > J'">, (thyrtitoidea).

fyphothyca, Swainson, Nat. Hist. Fishes, M >, (ootuosr),

Body very much elongate, compressed, and band-shaped, approaching

the form <>f Lepidopus, Head long, pointed anteriorly, fche lowei jaw
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projecting, the anterior teeth in upper jaw very long, canine-like. Scales

minute or obsolete. Spinous dorsal very long, of about 30 spines; soft

dorsal low, but with a distinct lobe, similar to anal and both followed by

5 to 7 finlets. Ventrals I, 5, but extremely minute. Caudal fin rather

small, well forked. Lateral line single, arched anteriorly. Vertebra?

28 +25=53. Air bladder present. Young having the " Dicrotus" form,

with large head, spinous ventrals, and spinigerous preopercle. Deep 6ea.

(Gemjtyhis, an old name of some Scombroid fish.)

127:J. GEMPYLUS SERPENS, Cuvier & Valenciennes.

Head bl ',
depth 17. D. XXX-1, 13-V : A. II-1, 11-VII ; Y. I, 5 : vertebra?

28 + 25= 53. Eye 7 in head. Maxillary nearly reaching front of pupil.

Each jaw with a series of compressed, triangular, trenchant teeth: about

6 long canines in front ofjaws, some of these with an emargination, as in

Sphyrcena
;
palatines with a row of small teeth, none on vomer ; usually

a single canine at tip of lower jaw. Lateral line straight except anteriorly.

Dorsal spines slender ; soft dorsal and anal small, with numerous finlets.

Pectorals pointed, rather long; ventrals minute. Color dark metallic

blue. Flesh firm. Deep seas : a rare fish, widely distributed, reaching a

length of 3 feet or more, (sevens, a snake.)

Gempylus serpens, Ctjvieb & Valenciennes, Hist. Nat. Poiss., vm, 207, 1831, Martinique.

Gempylus serpens, Gunther, Cat., n, 350, 18C0.

Gempylus coluber, <i vif.k & Valenciennes, 1. < ., 211, Otaiti.

Gi mpylus ophidianus, Poey, Mciiiorias, n, 246. 1861, Cuba.

Lemnisoma thyrsitoides, Lesson, Voyage Coqnille, 100, 182(5.

Gempylus serpois, Goode & Bean, Oceanic Ickth., 202, 1895.

Family CXX. LEPIDOPID^.

Body elongate, band-shaped, scaleless ; dorsal long, continuous or sub-

continuous, without distinct lobe-to the soft dorsal : anal comparatively

short, preceded by a considerable number of short detached spines : no fin-

lets ;
caudalsmalljbutdistinct andforked

;
pectorals with someofthe lower

rays longest ; ventrals rudimentary or absent ; a spine or scute, or pair of

scutes behind the vent. Lateral line conspicuous. Mouth large, tbe

lower jaw projecting. Teeth Aery strong, premaxillaries not protractile,

lanceolate in jaws, more or less larger in front : no teeth in palatines.

Air bladder present. Grill membranes separate, free from the isthmus;

gills 1, with a slit behind the fourth. Abdominal and caudal vertebra'

numerous, 100 or more. Pyloric cceca in large numbers. Three genera,

and about 5 species; similar to the Trichiurkhr inhabit, but retaining the

caudal fin of the Gempylidce. This group represents successive steps by

which the muscular and free-swimming mackerels become transformed to

band-shaped pelagic surface fishes with many vertebra'. The fins and

tail become degenerate, the teeth more and more highly specialized.

The retention of the rudimentary caudal furnishes a slender character for

the distinction of Lepidopidce as a family from Trichiuridce. {Lcpidopodida-,

Gill, Standard Natural History, in, 206, 1885.)
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Aphanopix-t.:

a. Dorsal divided into two portions; front of anal with a dagger-shaped 6pine behind vent;

ventrals wanting; vertebra? 43 -f 57 = 100. Aphanopis, 1' 'J.

Lf.pidopin.t::

an. Dorsal fin continuous; front of anal without dagger-shaped spine; ventrals reduced to a

pair of scales; body not very slender; head with a crest above.

b. Dorsal rays less than 100; two distinct postanal scutes; ventrals behind base of pectorals,

c. Head short, high, compressed above to a trenchant edge; jaws equal; profile convex.

Evoxymetopon, 403.

cc. Head rather long, with lateral occipital crests converging anteriorly; lower jaw
projecting. Lf.pidopis, 404.

bb. Body low; head without crest; dorsal rays about 150; one postanal scute; ventrals

below base of pectorals. Bexthodesmus, 405.

402. APHANOPUS, Lowe.

Aphanopiis, Lowe, Proc. Zool. Soc. Lond., 18:>9, 79, (carbo).

Body very elongate, band-like, scaleless ; head long, pointed ; cleft of

mouth very wide
;
jaws armed with strong, lanceolate teeth arranged in

single series and in common alveolar groove; no teeth on palatine; eye

very large; back occupied by a long dorsal fin, divided in two subequal

parts ; anal spines numerous and feeble ; a dagger-shaped spine behind

vent; caudal well developed, deeply cleft; pectorals moderate, rounded;

ventrals absent ; branchiostegals 7 ; air bladder present. Pyloric append-

dages few. Two species in the deep sea. (d^av//f, invisible; note, foot.)

1274. APHANOPUS MINOR, Collett.

Head about 2f in length of body to vent; eye about 4£ in h3ad. D.

XLI, X + ? ; B. 11. Eight long teeth in the intermaxillary, the two fore-

most "canines" the longest ; 8 teeth in the lower jaw, a trifle shorter; no

teeth in vomer and the palatine bones. Ventrals none ; a strong dagger-

shaped spine behind vent. Air bladder present; pyloric cceca 7. Dark
silvery or steel-colored. Length from tip of snout to vent (in the single

specimen examined) 352 millimeters. One specimen known, from the east

coast of Greenland, 65° N., 317 W. (Collett.) (minor, smaller.)

Aphanopua motor, COLLECT, Vidensk. Selsk. Forhandl. Christiania, No. 19, 15, 188G, east coast of

Greenland; Goode & Bean, Oceanic Ichthyology, 207, 1895.

403. EVOXYMETOPON, Poey.

(TlRANTES.)

tmdopon (Poky) Gill, Proc. Ac. Nat. Bel. Phila., 1863, 228, {Ueniatua).

Body very elongate, band-like: head with the supraocular portion oom-

pressed into ;i trenchanl edge, and the upper profile abruptly descending

toward the end of the snout : eye Of moderate Size, mueh ltelow upper

profile. Cleft of mouth wide: teeth laneeolato, in single r«>ws. with

target ones in front; a series of small teeth on palatines. Pins M in

Lepidopua. One species, (n', true; 6£6f, sharp ; //.Tu^r, forehead.)
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1275. EYOXYMETOPOX TJEXIATUS, Poey.

(Tirante ; Tyrant Fish.)

Head 8 in extreme length ; depth 12 ; eye about 6 in head. B. 7 ; D. 87

;

A. 19; C. 17; P. 12. Head oblong, trenchant above, elevated above eyes

for a space considerably greater than diameter of eye, and decurved very

obliquely downward to snout. The first 10 dorsal spines undivided

;

the rest split. Color silvery, "with about 6 narrow reddish bands, most

distinct behind, the first on the ridge of the back and the fifth along

lateral line. Cuba, in deep water ; rare. Size small. (Poey.) According

to Drs. Gill and Giinther a specimen probably identical with this was
recorded early in the present century from Scotland by Hoy. (tcvniatus,

with ribbon-like stripes.)

Evoxymetopon tsenialus (Poey) Gill, Proc. Ac. Nat. Sci. Phila., 1803, 228, Cuba; Gill, Proc. Ac.

Nat. Sci. Phila., 1864, 206; Goode & Bean, Oceanic Ichth., 204, 1895.

404. LEPIDOPUS, Gouan.

(Frost-fishes.)

Lepidopus, Gottan, Hist. Nat. Poiss., 185, 1770, (gouani).

Vandellius, Shaw, Genl. Zool., it, 199, 1803, (lusUanicus).

Sarcina, Rafinesque, Car. Nuo. Gen. Sic, 20, 1810, (argyrea).

Ziphotheca, Montagu, Werner Mem., 1, 82, 1811, (tetradens).

Body very elongate, band-like, scaleless ; head pointed, with lateral

occipital crests converging anteriorly ; cleft of mouth wide, the jaws

being armed with strong lanceolate teeth in a single series, larger ones in

front ; a series of minute teeth on the margin of the palatines. Nodules

oblique. Eyes large. Along the whole of back one single dorsal fin
;

anal spines numerous, but minute or hidden beneath the skin ; no post-

anal spines ; caudal well developed; ventral fins rudimentary, inserted

behind pectorals. Two postanal scutes. Eight branchiostegals ; air

bladder present. Pyloric cceca somewhat numerous. Surface fishes of

the open sea, readily chilled by cold weather, hence the name frostfish.

(Ae7Tif, scale ; ttovc, foot.)

•

1276. LEPIDOPUS CAUDATUS (Euphrasen).

(Frostfish; Scabbard Fish.)

Depth 15£; D. 102 to 104; A. 24 or 25. Cceca 23; vertebra* 41 + 71= 112.

Body very elongate, band-like ; cleft of mouth wide. One single dorsal

fin extending whole length of the back ; caudal "well developed ; ventrals

reduced to a pair of scales ; anal spines numerous, but minute or hidden

beneath the skin ; no scales. Several strong teeth in jaws ; teeth on pal-

atines. No keel on tail ; 8 branchiostegals ; air bladder present
;
pyloric

appendages in increased number. Pelagic, occasional in the Atlantic,

from Norway to South Africa and New Zealand. In New Zealand it

comes to the surface periodically in great numbers to deposit its spawn.

Length 5 or 6 feet. A specimen taken by John Xantus at Cape San Lucas
;

not otherwise known from American waters, (caudatus, tailed.) (Eu.)
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Tiichiurus candatus, Euphrasen, Stockh. K. Yet. Ac. Xya Handl., 52, pi. 9, fig. 2, 1788.

Lepidopus gouani, Bloch & Schneider, Syst. Ichth., 239, 1801.

Trkhiurus gladius, Holten, Kiobenh. Skri. v, Nat. Selsk., v, 23, 1802.

Trkhinrus ens
i
formic, Yandelli, Ac. Sci. Lisb., 1797, Lisbon.

Vende&iua lusitanieus, Shaw, Gen. Zool., iv, 199, 1803, Portugal.

Lepidopus peronii, Itisso, Ichth. Nice, 148, pi. 5, 1810, Nice.

Zipotheca tetradens, Montagu, Worn. Mem., i, 82, pi. 2 and 3, 1811, Great Britain.

Lepidopus argyreus, Cuvier & Valenciennes, Hist. Nat. Poiss., vin, 223, 1831, France.
Lepidopus caudatus, Gvnther, Cat., n, 344, 1860; Goode & Bean, Oceanic Ichth., 203, 1895.

405. BENTHODESMUS, Goode & Bean.

Benlhodesmus, Goode & Bean, Proc. U. S. Nat. Mus., IV, 1881, 380, (elongalus).

Body naked, much compressed, attenuate, tapering gradually from vent

to base of caudal; caudal peduncle Yery slender, supporting a small but

well-developed caudal fin ; vent considerably nearer head than to tail.

Lateral line simple, in a deep, wide furrow, nearly straight, iu front of

the vent gradually ascending to the scapular region. Head compressed,

its upper profile nearly horizontal ; snout gibbous near its end, as in Lepi-

dopus. Top of head very flat, concave between the eyes, with no occipital

crest ; interorbital ridges not elevated. Eyes large, slightly postmedian.

Operculum oblong, reaching a little beyond the* base of the pectoral fin.

Nostrils horizontal, in front of the eyes. Supramaxillary not extending

to vertical from front of eyes ; lower jaw with stout cutaneous appendage.

Three very long, simple, compressed teeth on each intermaxillary in front

;

outside of these a few minute teeth, and behind them a row of large acic-

ular teeth ; lower jaw with a single row of moderately large acicular

teeth, more numerous than in the upper jaw, largest in the middle of the

jaw
;
palatine teeth minute. Dorsal fin beginning above the operculum,

nearly uniform in height throughout its entire length, and continuous

almost to the caudal ; rays very numerous, 150 or more. Anal beginning

near the vent, preceded by a single scale-like appendage ; spines very

numerous (numbering with the rays about 100) all except about 30 being

spines, minute and almost hidden ; a short fin posteriorly ; caudal small,

normal, forked; pectoral inserted almost horizontally, with lower rays

longest, and its upper outline rounded ; ventral fins represented each by

a minute scale-like spine, inserted below the origin of the pectorals.

PseudobranchisB present
;
gills 4, a slit behind tho fourth; gill rakers

short and spiny, in a single series on the first and second arches, almost

obsolete on the third and fourth. Deep-sea fishes ; two species known.

Bog, deep; dta/nur, band.)

1277. BEHTHODE8MU8 ATLANTIC IS, Goode A Bum.

Head ~\. its greatest width •; in Length; depth about I: snout _*. D.

154; A. 100; P. 12; V.I, l. Bodj attenuate, its height :it vent I in head, its

width £ of its height at the point mentioned; length of oaudal peduncle

half of greatest height of body j least height of tail ' width of inter-

orbital area; width of interorbital area (on tho bono) 1 in head. Upper
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jaw not reaching vertical from anterior margin of eye, and equaling post-

orbital portion of head ; lower jaw about twice greatest height of body;

mandibular tip nearly 3 in eye. Eye slightly postmedian, the orbital diam-

eter equaling half length of snout. Besides the 3 long teeth, there are on

each intermaxillary 8 or 9 of moderate size ; on one side many small inter-

mediate teeth are present; the number of teeth in the lower jaw varying

from 13 on the one side to 21 on the other. Gill rakers 13, the longest

about 2 millimeters; about the same number on second arch, while on

the third there are but 6 or 7 very small ones, and present only in the

angles, while in the fourth there is about the same number, very incon-

spicuous. Origin of dorsal above middle of opercle, and at a distance

from the snout equaling twice length of snout ; anal fin composed of

about 100 spines and rays. Owing to the mutilation of the specimen it is

impossible to determine how many there are of each, but there are sup-

posed to be about 28 rays, normally united by a membrane into a fin.

Caudal also imperfect but the middle rays are seen to be about half as

long as the remnants of the external rays ; the fin supposed to resemble

in shape that of Lep idop us caudcdus) pectoral originating under tip of

opercular flap, its outline rounded above instead of emarginate, as in

Lvpidopus caudatus; its longest ray equaling postorbital part of head :

ventrals originating at a distance from the snout equaling that of base of

pectorals from same point, rudimentary, and represented by minute scutes,

the length of which is 3| millimeters, or about half interorbital width.

Ccecal appendages 8 in the specimen examined ; some, however, may have

been lost, the abdominal viscera having been partly digested by the hali-

but in the stomach of which it was found. Color uniform silvery, with

traces of dark color upon head and tail. Length 35^ inches. One speci-

men taken from the stomach of a halibut caught on the western edge of

the Grand Bank of Newfoundland in 80 fathoms. (Goode & Bean.)

(atlanficus, Atlantic.)

Benlkodesmus elongaius, Goode & Bean, Proc. U. S. Nat. Mus., iv, 1881, 380-3; not of Clarke, the

original elongaius being from New Zealand; Jordan & Gilbert, Synopsis, 910, 1883.

Bentkodesmua cUlanticus, Goode & Bean, Oceanic Iclith., 205, 1895, Grand Bank.

Family CXXI. TRICHIURID^E.

(The Cutlass Fishes.)

Body extremely elongate, band-shaped, naked, tapering to a point, the

ventral fins imperfect or wanting and the spinous and soft parts of the

dorsal fin not differentiated. Mouth wide, the jaws armed with strong

unequal teeth. Premaxillaries not protractile. Pseudobranchia1 present.

Gills 4, a slit behind the fourth
;

gill membranes separate, free from the

isthmus ; lateral line present ; dorsal fin very long, low, usually continu-

ous, the rays all similar. Caudal fin absent ; anal fin very long and low,

scarcely rising above the surface of the skin. Ventrals thoracic, rudi-

mentary (Eupleuroyrammus) or wanting. Vertebra' in greatly increased

number, about 160. Air bladder present. Pyloric cceca numerous.

Genera 2, species about 6. Surface fishes of the tropical seas. Very
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close to the Lepidopidce and Gempylidce, differing from the former chiefly

in the absence of the caudal fin, the last stage in the progressive reduc-

tion of parts seen in these groups. (Trichiuridw, part, Gunther, Cat.

Fishes, 346.)

a. Ventral fins wanting. trichiurus, 406.

406. TRICHIURUS, Linnaeus.

(Hairtails.)

Trichiurus, Linnjeus, Syst. Nat., Ed. x, 246, 1758, (lepturus).

Ggmnogaater, Gronow, Mus. Ichth., 1, 17, No. 47, 1754, and Zooph., 1, 136, 1763, (lepturus).

Enchelyopua (Klein) Bleeker, Mem Poiss. Guin., 9, 73, 1862, (lepturus).

Lepturus (A.rtedi) Gill, Proc. Ac. Nat. Sci. Phila., 1862, 126, (argenteus).

Body extremely elongate, band-like, the tail very slender, tapering to

a fine point, without caudal fin. Head long, with a very wide mouth,

the jaws armed with unequal and very strong teeth ; upper jaw with

about 4 long, strongly compressed barbed teeth ; teeth on the palatines,

none on the vomer. Lower jaw longest, preorbital covering cleft of

mouth posteriorly. Dorsal fin single, low, occupying the whole of the

back, the spines not distinguishable from the soft rays ; anal very long,

its base more than half the length of the body ; composed of detached

spines, which are very short, nearly hidden in the skin, the anterior

directed backward, the posterior forward; ventral fins wanting; pec-

torals small. No scales. Lateral line decurved, concurrent with the

belly. Vertebra1 39 + 120, ribs excessively frail. Color silvery. Voraci-

ous fishes of the high seas ; reaching a considerable size, (rptxiov, a little

hair ; ovpd, tail.)

1278. TRICHIURUS LEPTURUS, Linmcus.

(Cutlass Fish
; Scabbard Fish ; Silverfish ; Sable ; Savola.)

Head about 7£; depth about 16; eye 2 in snout. D. 135 ; A. about 100;

snout long and pointed, about as long as pectoral; maxillary reaching

nearly to pupil, concealed by preorbital. Uniform bright silvery ; dorsal

dark-edged. Warm seas, chiefly of the western Atlantic, north to Vir-

ginia; occasionally in Lower California (Streets); common in the West
Indies, swimming near the surface, where it becomes benumbed with the

slightest cold.* Ckeirror, slender; ovpd
t
tail.)

Trichiurus lepturus, LlNH n S, ByBt. Nat., Ed. x, 246, 1758, America; after Ltptttnuot A.BTZDI;

Omnia A VaUNCIBNHES, Hist. Nat. PolSB., vm, 2::7, 1831; O0MTHIR, Cat., II

Brai 1
I I, Bull. I . S. Nat. Mus., \n, 46, 1877; Jordan A QlLBSBT, Synopsis, 428, 1

Trichiurus argenteu . Shaw, Gen. ZoUl., IV, 90, pi. 12, 1803, alter lam

,'"/"-, Poky, Knumeratio, 94,

1

*"A commercial fishery of considerable Importance exists al Jamaica. This species enters
M.u \ of st. John's River, in Florida, and has been known to leap Into towboats Lin*

eras wrote of 11 in I7">s: 'Totus argeateue eziliens < epein cymham.'" (83 I Nat,,
., 1, 216.; (Guudc.)
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Family CXXII. ISTIOPHORID.E.*

(The Sailfishes.)

Body elongate, much compressed, covered with elongate scutes ; bones

of upper jaw consolidated into a sword, which is roundish on the edges

and spear-like, shorter than in Xiphias. Jaws with small, persistent

granular teeth. Ventral fins of 1 or 2 rays each, attached to a pelvic

arch : dorsal single, or divided into 2 contiguous portions, the first much
longer than the second, the fin rays distinct, the first rays of dorsal dis-

tinctly spinous; anal divided, last rays of dorsal and anal suctorial;

caudal peduncle with 2 fleshy crests or keels. Vertebrae 12 + 12 =24,
elongate, hourglass-shaped; neural and haemal spines flag-like; ribs well

developed. Air bladder very large, sacculate, of numerous separate

divisions. Intestine short, straight. Gills reticulated as in Xiphias.

Two genera, with about 5 species, oceanic, similar in character and
habits to the swordfishes, but smaller in size. This group represents a

younger stage in the development of Xiphias, and is intermediate between

the latter and the Scombroid stock, from Avhich both are derived. The
gaps are wide in the series Scomberomonis, Acanthocybium, Istiophorus,

Tetrapturu8
}
Xiphias, but the natural sequence seems evident, Several

fossil genera of sailfishes are recorded. Other forms are apparently inter-

mediate between them and the mackerels.

a. Ventral rays 2 or 3; dorsal very high, undivided. istiophorus, 407.

aa. Ventral rays united into 1; dorsal low, divided in the adult. tetkaptikis, 408

407. ISTIOPHORUS, Lacepede.

(Sailfishes.)

Istiophorus, Lac£pede, Hist. Nat. Poiss., in, 374, 1802, (gladifer — gladius).

Histiophoms, Ci vier & VALENCIENNES ; amended spelling.

Makaira, Lacepede, Hist. Nat. Poiss., iv, 688, 1803, (nigricans).

Macheera, Civiek; amended spelling.

Macaria, Nakdo, Isis, xxvi, Col. 418, 1833; amended spelling.

Nolistium, Hermann, Observ. Zobl., 305, 1804, (gladius).

Zcmclurus, Swainson, Nat. Hist. Fish., n, 239, 1839, (indicvs= gladius).

Body slender, much compressed, covered with elongate scales. Numer-
ous small teeth on the jaws and palatines. Ventral fins present, of 2 or

3 rays; dorsal fin extremely high, continuous, as in the young of Tetrap-

turus and Xiphias: the rays very numerous, none being aborted, the

height of the first much greater than that of body ; anal fin divided.

Air bladder sacculate; intestine short, nearly straight. Sword usually

shorter and less flattened than in Xiphias, the edge more rounded, the

lower jaw more developed. The skin is also rougher. Large fishes of

the warm seas; the number of species uncertain, probably several.

(iariov, sail; fyopio, to bear.)

* For a detailed account of the Isliophoridie and Xipltiidie see Goode, Proc. U. S. Nat. Mus.,
1881, 415.
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1279. ISTIOPHORUS NIGRICANS (Lacepede).

(Sailfish ; Spikefish ; Boohoo ; Guebucu; Voilier ; Agttja Voladora ; Aguja Prieta.)

Head 2| (3i in length with caudal) ; depth about 6. D. XLI-7 ; A. 9-7.

Longest dorsal spine f total length of head. Ventrals \% in head
;
pec-

torals 3| ; caudal lobes li. Snout, from eye, 2\ times length rest of

head ; lower jaw 3i in head. Front of eye nearly midway between tip

of lower jaw and edge of opercle. Interorbital space broad, flattish.

If in postorbital part of head. Maxillary reaching to slightly beyond
eye, which is 2^ in postorbital part of head and 10 in snout. Sword nar-

row, regularly tapering, depressed, its upper and lower surfaces both

rounded, its edges blunt and rougher than its upper side. For its entire

length it is nearly twice as broad as deep. Breadth of snout at the mid-

dle point between its tip and the eye 25 times in its length from the eye.

Bluish black, paler below ; dorsal dusky bluish ; its membranes with
many nearly round black spots, from i to i diameter of orbit. Length
of specimen described (obtained by Dr. Jordan at Key West) 6 feet.

West Indies and warmer parts of the Atlantic, north to Key West and
France; rather common about the Florida Keys; stragglers taken at

Newport and Savannah ; very rare in Europe. Differing from the East

Indian Istio})horus gladius in the longer and slenderer sword and in the

shorter dorsal fin. (Eu.)

Makaira nigricans, Lacedede, Hist. Nat. Poiss., iv, 688, 1803, Rochelle; from a drawing by M.
Traversa v.

Xiphias makaira, Shaw, Gen'l. Zool., iv, 104,1803, Rochelle; after Lackpede.

Histiophorus americanus, Cuvier & Valenciennes, Hist. Nat. Poiss., vni, 303, 1831, Brazil;
after Guebucu of Marcgrave.

fHutiophorua pulcheUus, Cuvier A Valenciennes, Hist. Nat. Poiss., vni, 305,1831, Eastern
Atlantic, north of Cape of Good Hope.

Skeponopoclus guebucu, Nardo, Isis., xxvi, Col. 416, 1833, Brazil; after Marcgkave.

408. TETRAPTURUS, Rafinesque.

(Spearfisiies.)

Tetrapturus, Rafinesque, Tndice d'lttiol. Sicil., 30, 1810, {helone).

Bkeponopodus, Nardo, Isis., xxvi, Cols. 416, 419, 1833, \typua).

Body much compressed, covered with rudimentary embedded scales:

BWOld rounded on the edge; caudal keel double; small teeth in the jaws

and on the palatines; ventral fins represented each by a single spine.

dorsal fins separate in the adult, part of the middle rays being aborted.

not greatly elevated, their height not greater than the depth of the body.

Air bladder sacculated. Vertebra' 12-J-12. Intestine short, nearly straight.

Pyloric cux;a very numerous. Large fishes of the deep seas. They swim
in deep water, according to 1'oey, and pass Cuba in pairs in Summer
bound for the Gulf of Mexico. Males smaller than females. | n rpo-

%
four:

nrepoVf wing; ovpd, tail, from the wing-like caudal keel

1. Body rather slender, tho height of dorsal in adult mora than half depth of hody; caudal

moderately forked. impbrato

mi. Body robuat, the beighl of donal barely half deptb in adult; caudal \< n widely forked.

uii'i 1 1, L281.
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1280. TETRAPTURUS* IMPERATOR (Bloch k Schneider).

Tetrapturus indicus, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 286, 1831, Sumatra; on a

figure by Banks.

Tetrapturus herschelii, Gray, Ann. Nat. Hist., i, 313, 1838, Table Bay, Cape of Good Hope.
Histiophorus herschelii, Gunthbr, Cat., ir, f>13, I860.

Histiophorus brevirostris, Gunther & Playfatr, Fish. Zanzibar, 53, 1866, Zanzibar.

Tetrapturus herschelii, LOtken, Spolia Atlantica, 441, 1800.

(Bii.lfisii ; Spearfish ; Aguja Blanca ; Aguja de Paladar.)

Head (to end of upper jaw) 2| ; depth 7 to 8. Length of caudal lobes

4£. D. Ill, 39-6; A. II, 13-6. Nape elevated, the greatest depth of body,

opposite the opercle. Eye midway between opercle and tip of lower jaw.

Dorsal inserted in front of base of pectorals, its height f to § in depth of

body ; caudal forked at an angle of 70 to 80 degrees. Dark blue above
;

whitish beneath; tins dark blue. Length 7 feet. Weight 40 to 100

pounds. West Indies ; not rare on our coast, ranging occasionally north-

ward to Cape Cod. Our species is here considered to be identical with

the form found in southern Europe ; but no direct comparison has yet

been made, {imperator, emperor). (Eu.)

Xiphias imperator, Bloch & Schneider, Syst. lehth., 93, pi. xxr, 1801, Mediterranean; after

DUHAMEL.

Tetrapturus belone, Rafinesqtje, Caratteri, r>4, pi. 1, fig. 1, 1810, Sicily; Cuvier & Valen-

ciennes, Hist. Nat. Poiss., vni, 280, 1831.

Skeponopodus typus, Nardo, Isis., xxvi, Col. 417, 1833, Adriatic.

Tetrapturus georgii, Lowe, Proc. Zool., Soc. Lond., vm, 1840, 36, Madeira.

Tetrapturus albidus, Poey, Memorias, n, 237, 1861, Havana; Jordan <fc Gilbert, Synopsis, 420,

1883.

Tetrapturus lessoni, Canestrini, Arch. Zool., 259, pi. vn, 1861, Mediterranean.

Histiophorus belone, Gdnther, Cat., n, 513, 1860.

Tetrapturus imperator, Goode, Proc. IT. S. Nat. Mus., 1881, 417.

1281. TETRAPTURUS AMPLUS, Poey.

(Aguja de Casta.)

Head 2f ; depth 5 ; length of caudal lobes 3£. D. Ill, 38-7 ; A. II, 13-7.

Body stouter than in Tetrapturus imperator, more convex at nape, the

greatest depth behind opercle. Caudal forked at an angle of 90 to 100

degrees. Dorsal inserted rather behind base of pectorals, its height 7

depth of body. Length 10 feet or more; reaches a weight of 400 to 800

*If, as Dr. (iooilo suggests the species called imperator is confined to the Mediterranean, the

American species may stand as Tetrapturus albidus, er possibly as T. georgii. According to

Liitken there arc tint four recognizable species of Istiophoriilte {Histiophorus gladius and gracilirot-

Iris) Tetrapturus belone said herscheli). He identifies both of the American species of Tetrapturm
with Tetrapturus indicus, Cuvier & Valenciennes. This view is perhaps correct, but, as has been
pertinently observed by Dr. Goode, the identity of the American species called Tetrapturus albidva

and Histiophorus americanus, with their Old-World representatives, is yet unproved, and in many
respects it is desirable to retain the American names until this identity is shown. "To unite
species from widely distant localities, without ever bavins seen them, is very disastrous to a
proper understanding of the problems of geographical distribution." (Goode, Proc. U. S. Nat.
Mus., 1881, 4-J.l.)

Should Liitkcn's view prove correct, the following synonyms should be added to Tetrapturm
imperator or albidus. We do not see any notable difference between the Amorcan form, called

albidus, and the European impi rator, and so adopt the latter name for both. We have no means
of comparing either with indicus or herscheli.
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pounds. (Poey.) West Indies; not very common, and recorded by
Poey only, (ampins, ample.)

Telraptums ampins, Poey, Memorias, n, 243, 1861, Havana; JORDAN & Gilbert, Syuopsis, 420,

1883.

Family CXXIII. XIPHIIDvE.

(The Swordfishes.)

Fishes of great size, with the body elongate, naked, the young covered

with rough granulations ; upper jaw very much prolonged, forming a

"sword," which is flattened horizontally and composed of the consoli-

dated vomer, ethmoid, aud premaxillaries. Teeth wanting in the adult,

present in the young. Dorsal fin long, usually divided in the adult, con-

tinuous in the young, without differentiated spinous part, both parts

composed of soft rays, the posterior portion much smaller than the ante-

rior and placed on the tail, resembling the second dorsal of a shark ; fin

rays enveloped in the skin. Anal fin divided in the adult. Caudal
peduncle slender, with a strong median keel. Caudal fin widely forked

in the adult. Ventral fins entirely wanting ; no pelvic arch. Gills of

peculiar structure, the lamina; of each arch joined into one plate by reticu-

lations. Gills 4, a slit behind the fourth
;
gill membranes separate, free

from the isthmus. Pseudobranchiae present ; branchiostegals 7. Air

bladder present
;
pyloric coeca very numerous. Intestinal canal long, with

many folds. Air bladder simple, large. Vertebra; short, 14 -f- 12 = 2(5 in

number, the neural and lnemal spines normal ; ribs very few. One species,

an enormous fish of the open sea, rivaling the largest sharks in size and
of immense strength of muscle. Very young or larval individuals differ-

ing much from the adults ; the fins high, both jaws prolonged into a beak,

and the head armed with long spines. (Xiphiidce, part, Giinther, Cat., II,

511, 512.)

409. XIPHIAS, Linnams.

(Swordfishes.)

XiphUu, Linn.kus, Syst. Nat., Ed. x, 248, 1758, (gladius).

.Swonllishes without teeth and without ventral fins. Body somewhat
compressed. Dorsal fins 2, the anterior beginning opposite the gill open-

ings, falcate and elevated, its height rather less than that of the body ;

second dorsal very small, on the tail, opposite the .small second anal. In

the young, teeth are present and the 2 dorsal fins are connected, the tin

being elevated as in the species of l8tiophorU8. First anal similar lo liist

dorsal, but smaller, less falcate, and far behind it ; peotoral rins moderate,

fali-atc Skin naked, more or less rough, especially in the young, which

have rudimentary scales. Sword Battened and trenchant. Caudal keel

single. Intesl ines long, sinuous. Air bladder simple. Pelvic at eh obso

lete. Fishes of great size, reaching a weight of 300 t<> i"t> pounds, the

flesh red and rich in flavor, highly valued as food. I the ancient

name of Xiphias <jl<i<lit(x, from ftyof, a sword.)
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1282. XIPHIAS GLADIUS, Linnaeus.

(Common Swordfisii; Espada; Espadon; Emperador.)

Head about 2i; depth about 5£ ; snout 3 in length. D. 40-4; A. 18-14;

Vertebra- 14-f-12. Cleft ofmouth extending beyond eye. Color dark metal-

lic purplish above, dusky below; "sword" almost black above, below

lighter; fins dark, with silvery sheen. Atlantic Ocean, on both coasts,

most abundant between Cuba and Cape Breton ; not rare off Cape Cod
and the Newfoundland Banks; rather common in southern Europe ; also

found in the Pacific, occasionally taken about Santa Barbara Islands,*

but not elsewhere recorded from the eastern Pacific. The object of exten-

sive fisheries in the Atlantic, (gladius, sword.)

Xiphias gladius, Linn.evs, Syst. Nat., Ed. x, 248, 1758, Europe; after Xiphias, of'ARTEDi; Block,

Ichthyologia, pi. 76, 1784; Civier & Valenciennes, Hist. Nat. Poiss., vm, 255, 1831; 6©M-

tuer, Cat., 11, 511, 1860; Storer, Fishes Mass., 71, 1867; Jordan & Gilbert, Synopsis, 420,

1883.

Xiphias rondeleti, Leach, in Wern. Mem., 11, 58, pi. 2, fig. 1, 1818, Frith of Forth.

Family CXXIV. NEMATISTIID^.

(The Papagallos.)

Body oblong, compressed, regularly diminishing in height toward the

caudal; the caudal peduncle moderately reduced. Scales cycloid and

small, but conspicuous, arranged in moderately oblique rows above and

less oblique ones below. Lateral line simple and unarmed, scarcely con-

vex anteriorly and not angulated. Head little longer than high, com-

pressed and trenchant above, with the profile strongly decurved from the

dorsal fin to the eyes, the snout oblique. Eyes in the anterior half of the

head, near the snout and the profile. Nostrils double, in front of the eyes.

Suborbital bones low. Opercula unarmed. Mouth rather large, the cleft

very oblique and continued under the eyes. Teeth villiform, small, pres-

ent on the vomer and palatine bones. Branchiostegals 6. Dorsal fins 2,

folding in a deep sheath ; the first with 8 very long filamentous spines

;

the second low, long; anal fin low and oblong, shorter than the second

dorsal and with 1 slender spine, which is attached to the soft rays by

membrane for its whole length; caudal fin forked and acutely lobed;

pectoral fins long, acuminate ; ventral fins large, inserted under the bases

of the pectorals ; each with a long, slender, compressed spine contiguous

to the first ray, and with 5 rays, the internal of which is compound, and

has several contiguous branches nearly or quite distinct, thus appearing

like several rays. A single species known, a large, showily colored fish,

found on the Pacific coasts of tropical America. The group is closely

related to the Carangidce, especially to Seriola. It is, however, well distin-

guished by the peculiar development of its anal and dorsal spines and by

the structure of its ventral fins. (Ncmatistioida', Gill, Proc. Ac. Nat. Sci-

Phila., 1863.)

*<>iH very lariro specimen was seen by Jordan & Gilbert in 1880, off Anacapa Island; anothei
taken off Santa Rosa Island, was exhibited at the San Francisco Midwinter Fair in 18 (J4; another
seen near Cerros Island by Thos. 0. Williams, December, 18 lJ4.
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410. NEMATISTIUS, Gill.

Nematisliits, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 258, (jiecloralis).

?? Seriolophvs, * Guichenot, Mem. Soc. Sci. Nat. Cherbourg, xm, 90, 1868, (carangoides).

This genus is allied to Seriola, from which it differs notably in the devel-

opment of the spinous dorsal and the pectoral fins, the dorsal heing com-

posed of 8" very long filamentous spines, the pectorals heing falcate,

acuminate, and nearly twice as long as the ventrals. The lateral line is

nearly straight and is not keeled on the caudal peduncle. Ventrals I, 5,

the inner ray much branched to the base so that the number of rays appears

much greater than it really is. One species known ; a large fish of an

imposing appearance. (y?///a, thread; lariov, sail.)

1283. NEMATISTIUS PECTORALIS, Gill.

(Pez de Gallo ; Papagallo.)

Head 3^ ; depth 2§
; eye 5 in head in young ; snout 4. D. VIII-I, 27 or

28 ; A. I, 17 ; scales 119. Body oblong, compressed ; caudal peduncle

slender. Scales very small and iuconspicuous ; lateral line simple and
unarmed. Mouth rather large, very oblique, the cleft continued under

the eyes. Teeth villiform, small. Dorsal fins 2, folding into a deep sheath,

the first with 8 long filamentous spines, the second low and elongate

;

anal fin low, long, but shorter than second dorsal; pectoral fin very long

and falcate. Color plumbeous on the back and opercles ; sides golden :

an indigo-blue cross band on the snout, another on the forehead, a third

band from nape to subopercles ; a broad indigo band from first dorsal spine

to near vent ; a curved band from sixth dorsal spine downward and across

to base of upper caudal rays ; dorsal spines banded with alternate blue

black and white; lower half of pectoral black. Leugth of adult 4 feet

or more. Gulf of California to Panama, generally common ; one of the

most stately fishes in our waters, its long rays brightly colored, giving a

striking appearance. Recorded from Cape San Lucas, Guaymas, Piche-

luogo, Mazatlan, Magdalena Bay and Panama, (pectoralh, pertaining

to the pectoral.)

Nemalistius pectoralu, Gill, Proc. Ac. Nat. Sci., Phila., 1862, 259, Cape San Lucas; (Coll.

SantUB); SteindacHNEB, Ichth. Beitr., iv, 11, 1875; Jordan & GILBERT, Proc. V. S. Nat.

Mus., 1881,277; ibid, 1885, :375; Jordan, Catalogue, 72, K»5; Evebmanm a Jenkins, Proc.

U. S. Nat. MUS., 1891, 11".

ophw carangoides, Guichenot, M£m. Soc. Sci. Nat. Cherbourg, xiii, 90, 1868, locality

unknown.

Family CXXV. CARANGIDJEJ

(The Pampanos.)

Body more or less compressed md often elevated, sometimes naked, 01

more usnalh covered with small, thin, cyoloid scales. Head comprei

ilophua, according t.> Guicbenol aisbed from >"< rmii in iia\ log the doi sal spines
much prolonged and nliform; all the opercular bones covered with scales. l>. \ 1 1 1 [,30; \ 1 1.

I, 16,

I
!''•!

; • i j ai count of the transformations "t ration membt •> this familj .
•• LUtken, Spolia

Atlantica, 1880.
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the occipital keel prominent, usually trenchant. Mouth of varying size,

the dentition various, the teeth generally small
;
premaxillaries usually

protractile ; maxillary with or without a supplemental hone
;
preopercle

usually entire in the adult, in the very young armed with 3 or more

spines. Lateral line complete, anteriorly arched, the posterior part

straight, sometimes armed with hony plates. Dorsal fins more or less sep-

arated, the spinous part rather weak, the spines usually depressiblo in a

groove; anal fin long, similar to the soft dorsal, always preceded by two
stiff spines, usually separate, but in the young often more or less connected

with the fin or with each other ; these sometimes disappear with old age,

and sometimes the spinous dorsal also vanishes ; often a procumbent

spine before the dorsal fin; ventral fins thoracic, well developed, I, 5;

caudal peduncle very slender, the fin widely forked
;
pectoral fins narrow.

Gill openings very wide, the membranes usually not united, free from the

isthmus. Gills 4, a slit behind the last. Gill rakers usually long. Bran-

chiostegals commonly 7. Air bladder present, often bifurcate behind.

Pseudobranchhe large, present in all our genera, sometimes disappearing

with age. (Esophagus unarmed. Pyloric ececa generally numerous.

Vertebrae fewer than in the Scombridce, usually 10 -f- 14= 24 in number.

First superior pharyngeal without teeth; second, third, and fourth sepa-

rate, with teeth ; lower pharyngeals separate. Coloration generally

metallic and silvery or golden. Genera 29; species about 200, abounding

in warm seas, often moving northward in summer, like tbe Scombr'nhe.

They swim swiftly, often with the dorsal fin above the surface of the

water. Most of the species are widely distributed, and nearly all are

valued as food. (Carangidce, part, Giinther, Cat., n, 417-485, 1860, exclu-

sive of certain genera.)

Scojhbr.oidin.2e:

a. Premaxillaries not protractile (except in the very young); pectoral fins short, rounded;

soft dorsal similar to anal, both much longer than abdomen; lateral line unarmed.

b. Maxillary without supplemental bone; no pterygoid teeth; scales linear, embedded.

Oligoplites, 411.

aa. Premaxillaries protractile.

b. Anal fin much shorter than soft dorsal, its base not longer than tho abdomen.

Seriolintk :

c. Pectoral fin short, not falcate; maxillary with a distinct supplemental bone.

d. Dorsal spines low and weak.

e. Dorsal and anal.fins without finlets.

/. Membrane of dorsal spines disappearing with age. Naucrates, 412.

,/?'. Membrane of dorsal spines persistent. Sekiola, 413.

ee. Dorsal and anal fins each with a detached two-rayed finlet. Elagatis, 411.

bb. Anal fin about as long as soft dorsal, its base longer than abdomen.

</. Maxillary with a supplemental bone; lateral line arched anteriorly, usually armed

posteriorly; pectoral long, falcate.

Carangin.i: :*

h. Dorsal outline more strongly curved than ventral outline.

i. Dorsal and anal each with a single detached finlet; body slender.

Decapterus, 415.

* The genera of Carangmse hen; recognized are all closely allied to Caranx, and the known
species form an almost unbroken series from Decapterus oil the one extreme to Selene on the

other. They might well all bo reunited with Caranx as Giinther and others have proposed.
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ii. Dorsal ami anal without finlets.

/. Lateral line with well-developed scutes for its entire length; body
elongate. Tbachubob, 41G.

jj. Lateral line with scutes on its straight posterior portion only (these

sometimes very few and small, especially in those species with the

body much compressed).

k. Shoulder girdle with a deep cross furrow at its junction with the

isthmus, above which is a fleshy projection; body elongate.

TbACHUBOPS, 117.

kk. Shoulder girdle normal, its surface even; body deeper.

I. Body oblong or more or less elevated, not as below.

m. Teeth of jaws in few series or in one series, unequal, or

at least not forming villiform bands, the outer series

above usually enlarged, the lower teeth usually uui-

serial.

n. Maxillary very narrow, its greatest width scarcely
j j

eye; head small; lateral line strongly arched in

front; teeth uniserial, those on palatines and
vomer minute or obsolete. IIkmicabanx, J li

u». Maxillary broad; head rather large; vomer and pala-

tines with teeth. Caraxx, 419.

mm. Teeth of jaws equally small or wanting, forming villi-

form bands if present; maxillary broad; body com-

pressed; spinous dorsal weak, usually disappearing

with age.

o. Teeth very minute, disappearing in the adult; no teeth

on vomer or palatines; dorsal spines low and weak.

Gnathanodon, 420.

oo. Teeth persistent, in bauds; vomer and palatines with

minute teeth.

p. Soft dorsal with none of its rays produced in fila

ments; lateral line nearly straight; body

oblong. CABANGOIBB8, \1\.

pp. Softdorsal with 1 to 6 rays produced in filaments.

<j. Body moderately compressed; spinous dorsal

more or less persistent. I nn la, 122

77. Body deep, greatly compressed, its edges all

trenchant.

r. Softdorsal lobe very high, filamentous.

Aniens 423

rr. Soft dorsal lobe low.

llVNNIS, 424.

//. Body broad ovate, very strongly compressed, its outlines

everywhere trenchant, the anterior profile nearly verti-

cal; scutes almosl obsolete. Vomer, 425.

///. Lateral line without any scutes; body short and elevated, Btronglj

compressed. Skunk, 126.

« 'in 0BO8C0MBBIS I :

A//. Dorsal outline less strongly curved than ventral; body much compressed, it>

outlines everywhere trenchant; armature <>t lateral line obsolete "i

marls BO. ChLOBOSCOMBB1
I i: v HIMOTIM i

;/</. Maxillary without supplemental bone; anal fin similar to soft dorsal, its base much
longer than abdomen; tail unarmed; pectoral short, uot falcate.

. Forehead convex; teeth small or decid -. • HrHOTus,

!• tailed account of the American species ol Gartmgma Is given by Jordan a Gilbert, Pro<
I

'
:

-

K. N. \.



S (J8 Bulletin 47, United States National Museum.

411. OLIGOPLITES,* Gill.

(Leather Jackets.
)

Oligoplites, ("Jill, Proc Ac. Nat. Sci. Phila., 1SG3, ItiG, (occidentalis =saurvui).

Body compressed, oblong or lanceolate. Caudal peduncle slender, not

keeled. Head short, compressed, acute. Occipital keel sharp. Mouth
rather large, with small sharp teeth in bands on jaws, tongue, vomer, and

palatines, none on the pterygoids. Jaws about equal, the upper not pro-

tractile, except in the very young, in which it is movable as in other

Carangidce] maxillary very narrow, without distinct supplemental bone.

Gill rakers rather long. Scales small, linear, and extremely narrow,

embedded in the skin at different angles. Lateral line unarmed. Dorsal

spines rather strong, 3 to 5 in number, nearly free in the adult ; second

dorsal very long, its posterior rays pencillated and nearly or quite discon-

nected, forming finlets ; anal rather longer than soft dorsal, much longer

than the abdomen, its last rays forming similar finlets ; anal spines strong
;

ventral tins depressible in a groove
;
pectoral fins very short. Species few,

in the tropical seas of America. (vAiyoc, few ; o-?/iT7}g, armed.)

o. Body rather elongate, elliptical, the depth ahont 4 in length.

b. Maxillary not reaching posterior horder of eye; lowest infraorbital bone usually nar-

rower than the oue above it. SAUBUS, 1284.

bb. Maxillary reaching beyond posterior border of eye; lowest infraorbital hone usually

broader than the one next above it. sai.ikns, 1285.

aa. Body rather deep, the depth in adult about 3 in length of body; lowest infraorbital bone

broader than the oue above it; maxillary nearly reaching posterior margin of eye. AXTTJ6, 1286.

128*. OLIGOPLITES SAUBUS (Bloch & Schneider).

(Leather Jacket; Runneb; Zapatero; Quikbba; Sauteii:.)

Head 5 ; depth 4. D. V-I, 20 ; A. II—I, 20. Body lanceolate, slender, and

compressed. Eye as long as snout, about 4 in head ; opercles short.

Maxillary reaching beyond middle of orbit, nearly to its posterior edge;

lowest bone of infraorbital series usually narrower than the bone above

it. Scales very long and narrow, embedded in the skin, placed obliquely

at angles with each other, their appearance unlike ordinary scales. Fins

low; pectoral as long as eye and snout; caudal very deeply forked, the

lobes equal. Bluish above, bright silvery below; fins yellow. Both

coasts of Tropical America, very common in the West Indies and along

the Florida Coast, ranging north to New York and Lower California ;

not valued as food, being dry and bony. The Pacific Coast form called

inomatus seems to us inseparable from savrus. (8auru8
}
aavpog, lizard.)

Scomber saurus, Bloch & Schneider, Syst. Ichth., 321, 1801, Jamaica; based on the Leather Ood

or Saurus argt nteus of Browne.

Chorinemu8 occidental™, GfJNTHEB, Cat., n, 475, 1860; not Gasterosieus occidenialis, LixN.vrs, whtab

is some other Carangoid fish seen by I.iwii- in the Museum de Geer; the description un-

identifiable.

Oligoplites occidentalis, Gill, Proc. Ac Nat. Sci. Pbila.. 166, 1863.

In the Old-World genus Scombroides there are seven dorsal Bpines, the pterygoids are armed

with teeth, and in most of the species the scales are normally developed.

,
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Gentronotus argenteus, Lac£pede, Hist. Nat. Poiss., in, 316, 1S02, Equatorial America.
Lichia quiebra, (Ivoy & Gaimard, Voy. Freyc, Zoiil., 365, 1824, Equatorial America.
Ghormemus saltans, Cuvieb & Valenciennes, Ilist. Nat. Poiss., vni, 39!, 1831, Martinique;

Brazil, and San Domingo.
Ghorinemns quiebra, Cuvieb & Valenciennes, I. c, vni, 396, 1831.

Seombroides occidentals, Jordan & Gilbert, Synopsis, 447, 1883.

Oligoplites inornalus, Gill, Proc. Ac. Nat. Sci. Phila., 166, 1803, Panama.
Chorinemus inornalus, Gunther, Fish Centr. Amer., 433, 18C9.

Oli'jopUles saurus, Jordan & Gilbeut, Synopsis, 973, 1883; Jokdan, Proc. U. S. Nat. Bins., 1

375.

1285. OLIGOPLITES SALIEXS (Bloch).

(Sautetjr.)

Head 5£ in total length with caudal ; depth 4£ (with caudal). D. IV-I,

19; A. II—I, 20. Upper maxillary very narrow posteriorly, reaching beyond
vertical from posterior rim of orbit ; length of intermaxillary half that of

head ; snout a little longer than eye ; the infraorbital, situated above the

maxillary, is broader than the bone next above it ; none of these bones

reach to anterior preopercular edge. Posterior margin of infraorbital

ring nearly vertical. Coloration uniform. (Giinther.) West Indies ; not

seen by us: perhaps not distinct from OliyopUtus saurus. Length 1 foot.

(saliens, leaping.)

Scomber salient, Bloch, Ichthyologia, pi. 335, 1793. See Vol. x.

Bcomberoides saltator, LackpEDE, Hist. Nat. Poiss., n, pi. 19, fig. 2, 1800.

Chorinemus saliens, Cuvieb & Valenciennes, Ilist. Nat. Poiss., vni, 389, 1831.

Olujopliles saliens, Gvnther, Cat., II, 475, 18G0.

Represented in Lake Maracaibo, in fresh or brackish waters, by

1285a. OLIGOPLITES SALIEXS PALOMETA (Cuvier & Valenciennes).

Entirely similar, but with the posterior margin of the infraorbital ring

deeply concave. (Giinther.) Lake Maracaibo, Venezuela ; said to be a

food-fish of some importance, (palometa, a Spanish name applied to var-

ious species of Bramidce, Stromateidce, and Carangidce.)

Chorinemus palometa, Civmi & Valenciennes, Hist. Nat, Poiss., vni, 392, 1831, Lake Mara-
caibo.

1286. OLIGOPLITES ALTUS (Giinther).

(Jtjbel ; Monda.)

Head3Jto4|; depth 3 to 3^ ; eye 3§ to 4 in head ; snout 3 to 4 In head;

maxillary very narrow, 1-; in head, not quite reaching posterior bordei
of orbit. 1). V-I, 19; A. II—I, 11*. Lower jaw projecting. Lowest bone

of infraorbital broader than the bone above it. Pectoral fin longer than

the ventral, nearly as longas i lie head \\ ithont snout . Body much deepei

and more compressed than in other spec its. Color Bilvery, bluish above.

Pacific ('oast of tropica] America from Gdazatlan to Panama ; a prettj fish,

iit her common, easily distinguished bj t lie deep body, (altutf high.)

Chorinemus alius, GOnther, Fishes Centr. Lmer., 133, 1869, Panama.
pliles alius, Jordan & Gilbert, Proc. U. 8. Nat. nlu , 1882, 874; ibid, Bull I H Pisli C u.,

L06 and 110; Jokdan, Pkn , I 8 Nat. Hu I
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412. NAUCRATES, Kariiiesqiie.

(Pilot-fishes.)

Lacefepe, H :

*t. Nat. Poiss., in, 311, 180 -

J, [conductor); not Centronotus of Blmch A

& hneideb, 1801, which is Pholis.

ties, Rafinesqi e, Caratteri di Alcuni Noovi Gencri, a. .. 1810, 44, {conductor).

Pomphilus, Minding, Lehrb. Nat. Pische, 108, 1832, [ductor).

us, Cuvieb & Valenciennes, Hist. Nat. Poiss., 247. 1833, {compressm
;
young).

horns, BlCHABDSON, Voyage Erebus and Terror, 52, 1844
;
very yonng.

This genns differs from Seriola only in the reduction of the spinous

dorsal to a few (4 or 5) low, unconnected spines. The young, called

Nauclerus and Xystophorus, have the spines of the dorsals connected by

membrane, and a more or less distinct strong spine at the angle of the

operculum. A single pelagic species widely distributed in the open seas.

(vavspd-rjc, ruler of the ships, i. e., holding ships fast—a name applied by

the ancients to Echeneis and other fishes.)

12S7. NAUCRATES DUCTOR, Linn»nB.

(Pilot-fish ; Romero.)

Head 4: depth 4. D. IV-I, 26: A. II-I, 16. Body rather elongate,

little compressed. Snout rather blunt ; mouth terminal, oblique, small

;

maxillary scarcely reaching orbit. Caudal keel large, fleshy : pectorals

short and broad; ventrals rather large. Bluish, with 5 to 7 broad dark

vertical bars, extending on the fins. Length 2 feet. A pelagic fish found

in all warm seas : occasional on our Atlantic Coast from Cape Cod to the

West Indies; not common in markets or in collections, (ductor, leader.)

(Eu.)

Gasterosteus doctor, Linn.t.is, Syst. Nat., Ed. x, 295, 1758, "in Pelago."

Numerates ductor, GGntheb, Cat., 11, 374, I860 : Jordan k Gilbert, Synopsis, 443, 1883; Gill,

Proc U. S. Nat. Mus., 1882,490.

•dais antecessor, I'ai.pore, Skriv. Nat. Selskab. Kjob., 11, 166, 1800.

Scomber kcelreuteri, Bloch A Schneider, Syst. tenth., 570, 1801.

Centronotus conductor, Lacepede, Hist. Nat. Poiss., in, 311, 1802, no locality.

Naucratesfanfarus, Rafine&que, Caratteri, 1810, 45, Sicily.

I.i

—

n. Voy. Coquille, 157, 1829, India.

Naucratesnoveboracensis, C\ win x Valenciennes, lli>t. Nat Foiss., viu, 325, 1831, New York.

Seru la dussumieri, Cuvieb a Valenciennes, 1. c, ix, -l~. 1833, Gulf of Bengal.

la succincta, Covier & Valenciennes, /. c., ix, 218, 1833, south of St. Heiena.

Nauclerus compressus, Cuvieb & Valenciennes, I. c, ix, 249, 1833, Molucca.

Nam / nu abbri viatus, Co\ n b x Valeni iennes, /. c, ix, 251, 1833, Atlantic Ocean.

Nauclerus brachycentrus, Cuvieb & Valenciennes, /. c, ix, 253, 1833, Indian Ocean.

ms triacanthus, Cuvieb & Valenciennes, ! c, in. 253, 1833, Atlantic Ocean.

Nauclenu annularis, Cuvieb A Valenciennes, /. c, ix. 254, 18X5, south of St. Helena.

Sauclerusleucurus, Cuvieb & Valenciennes, L • . i\. 2 ""•. 1833, south of St. Helena.
- lins in, Classn. Fishes, n, 412, 1839, Palermo.

Bus, Swainson, /. -., 413, 1839, Palermo.

Thynmts pompUus, Gbonow, Cat. Fishes, 123, 1851, Palermo.
horus, Richabdson, Voy. Erebus and Terror, 5

-

J, 1844, Palermo.
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413. SERIOLA, Cuvier.

(Amber-fishes.)

Seriola, Cuvier, Regne Anim., Ed. 2, n, 218, 1829, (dumerili).

Halatractus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 442, (dumerili; substitute for Seriola, used in

botany).

Micropteryx, Agassiz, Pise. Brasil., 1829, (dumerili; substitute for Seriola, used in botany ; not

Mteropterix, HCbker, 181fi, a genus of insects).

Zomckthys, Swainson, Nat. Hist. Classn. Fisbes, ir, 1839, 248, (Jaseiatus).

Lepidomegas*, Thominot, Bull. Sci. Pbilom. Paris, 1880, iv, 173, (muelleri).

Body oblong, moderately compressed, not elevated. Occiput and breast

not trenchant. Head usually more or less conical, not very blunt.

Mouth comparatively large, with broad bands of villiform teeth on both

jaws, tongue, vomer, and palatines ; a broad, strong, supplemental max-
illary bone; premaxiDaries protractile. Scales small; lateral line

scarcely arched, forming a keel on the caudal peduncle, not armed with

bony plate3; sides of head with small scales. First dorsal with about seven

low spines, connected by membrane; second dorsal very long, elevated

in front ; anal similar to the soft dorsal but not nearly so long, shorter

than the abdomen, preceded by two very small free spines, which dis-

appear in old fishes ; no finlets ; ventral fins very long
;

pectorals short

and broad. Gill rakers moderate. Species of moderate or large size,

often gracefully colored ; most of them valued as food-fishes. (Seriola,

the Italian name of Seriola dumerili.)

Seuiola :

a. Head longer than deep, the profile not very steep. Dorsal and anal fins not falcate, the

height of their lobes less than half depth of body. Dorsal rays 30 to 38 ; species of

largo size, elongate, with 5 or G broad, dark crossbars when young, Ibese becoming

obsolete with age; a yellow lateral band; nuchal bar pale.

h. Dorsal rays 36 to 38 ; dark bands on young very broad.

c. Mouth smaller, the maxillary barely reaching front of pupil, 2% in head. Head
4 in length. D0R8ALIS, L288.

cc. Mouth large; the maxillary reaching middle of orbit, 2'/f; in head. Head 3% in

length. ion \t\, L289.

I'h. Dorsal rays 30 to 34. Mouth rather large, the maxillary reaching middle of pupil;

dark bands on young broad.

d. Body slender, depth '6]/
2 to 3% in length. LALANDI, 1290.

<l<i. Body deeper, the depth Sin length. duuerili, 1291.

Zonichthys (^ovos, band; i\0v<;, tisb):

'in. Head deeper than long, the anterior profile steep; no yellow longitudinal band; si/e

small.

e. Dorsal not falcate, its soft rays 32; young with about 12 narrow dark cross bars

/. Body rather elongate, the depth 3| in length; nuchal band obscure.

MAXAT1 \ n \ . 1

//. Body rather deep, the depth 3 in length ; dark nuchal band distinct.

TAB i a r \, 1293,

m. Dorsal and anal falcate, their anterior lobes more than half depth of bodj , bead

deeper than long ;
body dei p; dorsal rays 27 to 30.

;/. Nuchal band dark brown or black. kivoliana, 1294,

ijij
. Nuchal hand pale yellowish. palcata, 1295,

I to differ from Si riola in bavins m> free anal iplnei and the fli ( dorsal spine Dot turned
forward, both characteri being probably due to a
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1288. SERIOLA DORSALIS (Gill).

(Yellow-tail.)

Head 1 ; depth 4. D. V to VIM, 35 to 39; A. II-I, 21. Body regularly

fusiform, somewhat compressed, tapering to the sharp snout and slender

caudal peduncle. Maxillary harely reaching front of pupil, 2| in head,

mouth not very large. Gill rakers long and strong. Head naked, except

on the cheeks ; finsscaleless. Caudal keel moderate ; caudal lohes nearly

equal. Spines of moderate development, the free anal spines disappear-

ing with age; pectorals shorter than ventrals, which are half length of

head ; longest dorsal ray f height of hody. Pyloric cceca very numerous.

Bright steel hlue ahove ; sides dull silvery, an irregular yellowish lateral

hand; fins dusky yellowish green; caudal dull yellow; young with 10

indistinct dark hands, twice as wide as their intervals, the second between

the second and fifth dorsal spines ; dorsal and anal fins nearly black, the

anterior angle of the latter lighter. Length 3 feet. Pacific Coast, from

Point Concepcion southward to Mazatlan ; abundant in summer about the

Santa Barbara Islands. An excellent food-fish and much sought after by

anglers, (dorsails, pertaining to the back, from the long dorsal.)

Halalraclus dorsalit, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 84, Cape San Lucas. (Coll. Xantus.)

Seriola lalandi, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 450; not of Cuvif.r & Vat.en-

cif.nnes.

Seriola dorsalis, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882,270 and 3"><); Rosa Smith, Proc

IT. S. Nat. Mus., 1883, 234; Jordan, Proc. U. S. Nat, Mus., 18S4, 123; Goode, Fishery Indus-

tries of U. S., 331, pi. 108, 1884; Jordan, Catalogue, 72, 1885; Jordan & Gilbert, Synopsis,

444, 1883; in part.

1289. SERIOLA ZONATA (Mitchill).

(Rudder-fish ; Shark's Pilot.)

Head 3A ; depth 3£. D. VII-I, 38 ; A. II-I, 21. Head longer than deep :

profile descending in a gentle curve; top of head to base of dorsal fin

compressed. Mouth small, nearly horizontal ; maxillary reaching to below

the middle of orbit. Pectorals small, rounded, as long as eye and snout

;

ventrals £ length of head. Vent behind middle of body. Bluish above,

white below ; sides with about 6 broad black bars, these forming three

large blotches on the dorsal and two on the anal ; the bars growing faint

or disappearing with age ; an oblique dark band from the spinous dorsal

to the eye, the space above this olivaceous; spinous dorsal black; ven-

trals mostly black. Length 2 to 3 feet. Cape Cod to Cape Hatteras ; the

banded young rather common northward, (zonatus, banded.)

Scomber zonaius, Mitchill, Trans. Lit. and Philos. Soc. N. V.. 1815, 427, New York Bay.

Seriola zonata, GOnther, Cat., n, 4f>">, 1860; Jordan & Gilbert, Synopsis, 445, 1883.

Represented south of Cape Hatteras by

1289a. SERIOLA ZONATA CAROL1NENSIS, Holbrook.

Very similar to Seriola zonata, but more elongate, and paler in color.

Bead 3£ ; depth i| ; eye G£. D. V to VII-I, 36 or 37; A. II-I, 19 to 21.

Body subfusiform, more slender, highest at origin of second dorsal, thence
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tapering evenly to snout and tail. Caudal peduncle somewhat depressed,

with lateral carina? and strong transverse grooves above and below
;

maxillary reaching vertical from middle of orbit, about 2£ in head.

Teeth villiform in jaws, on vomer, palatines, and in one median and two
lateral series on tongue. Scales small on the cheeks, none on limb of pre-

opercle or the remainder of the head. Adult bluish above, whitish

beneath, a band of greenish yellow as wide as eye extending from pre-

opercle to extremity of tail ; fins greenish ; traces of bands on the opercle

;

caudal dusky, not yellow ; second dorsal and anal dusky ; tip of dorsal

pale; pectoral dusky ; ventral creamy, its inner edge somewhat dusky;

inside of mouth pale
;
young banded. Gulf of Mexico and South Atlan-

tic Coast, common north to Cape Hatteras.

Seriola carolinensis, Holbrook, Ichthyol. S. C, 72, 1860, Charleston, South Carolina; JOBDA.N

& Gilbert, Synopsis, 445, 1883.

Berieila ateamsU, Goode & Bean, Proc. U. S. Nat. Mue., 1879, 48, Pensacola, Florida. (Type.

No. 22325. Coll. Stearns.)

1290. SERIOLA LALAXD1, Cuvier A- Valenciennes.

(Great Amber-fish ; Amber Jack ; Coronado.)

Head 3f to 4£ ; depth 3i to 3f . D. I, 34 ; A. I, 27 ; dorsal lobes 2£ in

head ; maxillary 2£. Body slender. Dorsal fin dusky, with a light-yellow

submarginal band
;

pectorals dusky yellowish ; ventrals yellow and
blackish; anal blackish, with pale edge. Young and old specimens have

essentially the same general form, being in all stages more slender than

Seriola dumcriU. A food-fish of some importance reaching a weight of 100

pounds and a length of 5 or 6 feet. West Florida to Brazil ; rather common
;

occasionally north to New Jersey ; the specimens here described from Key
West. (Named for M. Delalande, a well-known naturalist, who collected

fishes for Cuvier in Brazil.)

Seriala IdUmdi, OtTVlEB & VALENCIENNES, Hist. Nat. Poiss., ix, 208,1833, Brazil; GCntiikh, Oat,

ii, 4r,3, 1800; SteindaCHner, Ichthyol. Bench., v, 40, 1808; Goode a Beam, Bull. I s. Fish

Commission, i, 1881, 43; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 271; Jordan,

I'r.i,-. U. S. Nat. BtuS., 1884, 122 and 123.

lagigas, Poey, Memorias, if, 227, 1800, Cuba.
Zonichthya <jigax, Poey, Synopsis, 371, 1868.

1291. SERIOLA nrMKKILI(Risso).

\ MiiKit Jack; Cobonado.)

Bead 3,'„; depth 3. D. VII-I, 32; A. 11-1,21. Lobes of dorsal and

anal low, not quite half length of head. Nape scarcely carinated. Very

ulose to Seriola lalandi
t
but reaching a smaller size, and with the bodj

deeper and little compressed; month largei than in 8. donali*, about aa

in A', lahimli, the maxillary reaching middle of pupil, 2,',, in head. Graj

i.sh, silvery below ; a gill band through eye to baas of oaudal; anothei

through temporal region to front of soft dorsal; uo dark cross bands;

fins plain. Length 21 inches. Mediterranean to West Indies, north to

Key West, and lVnsacola
j
common southward: a tood-tish of" BOme
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importance. (Named for A. M. Constant Dumeril, ichthyologist of the

Museum at Paris, about 1810, father of Auguste Dumeril, 1870.) (Eu.)

Oaranx dumerili* Risso, Ichthyol. Nice, 175, pi. 6, fig. 20, 1810, Nice.

Seriola dumerili, Risso, Eur. Mend., in, 424, 1827; Ctviek, Regne Animal, Ed. 2, 130, pi. 56, fig.

1, 1829; Ccvieb & VALENCIENNES, Hist. Nat. Poiss., ix, 201, pi. 258, 1833; GCnther, ( laL, n,

4G2, 1860; Steindachner, Ichtli. Berichte, v, 40, 18G8; Steindachner, Ichth. Beitrage, i,

20, 1874; Jordan, Proc. U. S. Nat Mus., 1884, 122 aud 123.

Trachurus aliciolus* Rafinesque, Caratteri, 42, pi. xi, fig. 2, 1810, Sicily.

Trachurus fasciatus, Rafinesque, Indice d'lttiologia Sicil., 21, No. 108, and app. 53, No. 12, 1810,

Sicily; not Scomberfasciatus of Bloch.

Seriolaproximo, Poev, Memorias, n, 229, 18G0, Cuba.

Subgenus ZONICHTHYS, Swainson.

1292. SERIOLA MAZATLANA, Steindachner.

Head 3| ; depth 3|. D. YII-I, 32; A. II-I. 21. Eye -U in head; snout

3. Maxillary not reaching middle of eye. Longest dorsal ray 24- in head :

longest anal ray 3. Pectoral half as long as head ; ventral If in head.

Grayish, with numerous narrow bluish cross bands, more or less mottled

with brown. Mazatlan ; one young specimen known. Coloration as in

Seriola fasciata, but the body formed more as in Seriola dumerili.

Seriola mazatlana, Steindachner, Ichth. Beitrage, v, 8, 1870, Mazatlan.

1293. SERIOLA FASCIATA (Bloch).

(Medregal.)

Head 4; depth 3f. D. VIII-I, 32; A. II-I, 20. Body oblong oval, com-

pressed. Maxillary reaching front of pupil
;
pectoral 8 in total length :

second dorsal low^ not falcate, its longest ray not half depth of body:

anal similar, but lower. Grayish, with golden reflections, a brown band

from eye to nape; no yellow longitudinal band; young with about 12

very narrow dark cross bands which disappear with age. these bands

continued on the vertical fins ; fins greenish. Size small. Length about

one foot. (Poev.) West Indies north to Charleston : not very common :

not seen by us. (fasciatus, banded.)

Scomber fasciatus, Bloch, Ichthyologia, pi. 341, 1793.

Seriola 'i vim & Valenciennes, Hist. Nat. Poiss., ix, 211, 1833; GOnther, Cat., n,

464, 1S60; Jordan & Gilbert, Synopsis, 445, 1883.

Halatractus fasciatus, Poet, Synopsis, 373, 1868.

Seriola semicoronata, Poet, Memorias, ii, 232, 1860, Havana. The name fasciata was given bj

Poey to banded specimens, thai of semicoronata to those from which the bands had disap-

peared.

1294. SERIOLA EIYOLIANA (Cnvier & Valenciennes).

Head 3£; depth 3^. D. I, 29; A. 1,20. Body elliptical, deep, com-

pressed; the nape not very sharp; caudal keel weak. Head a little

We <lo not know which of the two names dumerUi and aliciolus has priority of date. We fol-

low custom in recognizing the names of Risso given in 1810, in preference to those of Rannesqiie
of the same year. The far greater accuracy and value of the excellent work of Risso justifies

this preference.
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longer than deep; snout blunt, compressed, not conical, 3 in head; max-
illary reaching to near middle of pupil, 2\ in head. Dorsal fin falcate, its

lobe 4| in length of body, 1| in depth, If in length of head, and 2^ in base

of fin. Olivaceous; a dark-brown or black band from eye to soft dorsal

;

the body otherwise plain. Mediterranean to Brazil, the West Indies, and

South Carolina ; occasional on the Florida Coast. (Named for the Due
de Rivoli, who collected the types of the species in Greece.) (Eu.)

Seriolarivoliana, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 207, 1833, the Greek Archipel-

ago; LTtken, Spoha Atlantica, 603, 1880; Jordan & Gilbert, Synopsis, 414, 1883; Jordan
& Gilbert, Proc. U. S. Nat. Mus., 1884, 123; Jordan, Proc. U. S. Nat Mus., 188G, 532.

Seriola boeeii, Cuvier $ Valenciennes, Hist. Nat. Poiss., ix, 208, 1833, South Carolina.
ZomcMhijfi bosci, Gill, Cat. Fish. E. Coast N. A., 36, 1861.

Halatractus bosci, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 442.

Seriola bonariensis, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 211, 1833, Buenos Ayres;
Poey, Memoriae, n, 232, 1860; Gunther, Cat., n, 464, 1860.

Wilatractus bonariensis, Poey, Synopsis, 373, 186S.

Seriola coronata, Poey, Memoriae, n, 232, 1860, Cuba.

Halatractus coronatus, Poey, Synopsis, 373, 1868.

Zonichihys coronatus, Poey, Enumeratio, 83, 1875.

1295. SERIOLA FALCATA, Cuvier & Valenciennes

i 3d adr ei
: a i . :

" Rock Salmon.")

Head 3f (4f in total); depth 3f (4 in total). D. VII-I, 29; A. II-I, 21.

Co?ca 30. Body rather deep and compressed. Head somewhat longer

that deep, not conical. Snout 2| in head ; maxillary reaching front of

pupil, 3^ in head, its tip broad ; eye large, 5i in head, If in snout. Occi-

put somewhat carinated. Interorbital space wide, convex. Caudal keel

little developed. Dorsal high, somewhat falcate, its anterior lobe If in

head, 2$ in the base of the fin; pectorals 2 in head; ventrals 1? ; anal

lobe 1$ ; anal spines small. Life coloration as follows: (irayish above,

paler but hardly silvery below; fins blackish, the pectorals pale, the

caudal not at all yellow; eye white; lining of opercle pule; a yery

obscure olivaceous band from eye to front of dorsal, scarcely visible in

fresh specimens; preorbital and preopercle shaded with olive. West
Indies, north to Florida and Carolina; more common than the preceding,

frith which it is probably identical, differing, so Car as we can see, only in

the faint color of the temporal band. If the two arc the same, t lu> name
s, Hola HvoUana should be used, as haying priority. Seriola faaciata is

apparently a differenl species, (faloatus, scythe-shaped).

Seriolafalcaia, Cuvixh a \ u.im m.\m b, Hist. Nat. Polls., i\. '-H'", 1833, Gulf of Mexico ;

GOnthir, Cat., ii, 164, i860; LOtkxn, Spoils Atlantica, 803, I860 ; Jordan a Gilbert,

Proc i . 8. V't Mus., 1882, 271 ; Qoodi & Bi lk, Proo. 1 . 8, Na( Una., 1882, J:t7

;

Jordan, Proc. Q. 8. N it Mus., 1884, 123.

ladubia, Lowe, Proc. Zool.Soc. London, ui. L839, si, Madeira.

ladeclivu, Poey, Memorias, ii, 230, I860, Havana.
iligulata, I' irias, tl, 281, I860, Cuba.

. Poi i . Bj oop 1 1, 372, l

-
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414. ELAGATIS, Bennett.

(Runners.)

Elagatis, Bennett, Narrative of a Whaling Voyage, 11, 283, 1835, {bipinnulatay.

hthys, P>i eeker. Natuurk. Tydschr. Nederl. Ind., vi, 196, 1854, [bipmnulcUa).

lus, Poey, Memoriae, 11, 1860, 233. (pinnrdaiiis).

Body long and slender. Second dorsal and anal long, each with one

detached finlet composed of 2 rays behind the rest of the fin. Other-

wise essentially as in Seriola. One species pelagic. (jyAa/cdn?, a spindle.)

1296. ELAGATIS BIPIXM LATIS (Quoy & Gaimard).

(Bxtnneb ; Yellow-tail.)

Head 3f ; depth 3f ; eye 5*: snont 2£. D. VI-I, 27, 2 ; A. II-T, 17, 2;

scales about 100. Maxillary triangular, its greatest width 21 in its

length ; supplementary bone long and linear, all except its caudo-venti.il

margin slipping under the preobital; preorbital and preopercle entire.

Length of mandible equal to distance from tip of snout to middle of

pupil: distance from tip of upper jaw to posterior end of maxillary 3i

in head. Body oblong, elliptical, the back little elevated; head rather

long and pointed, the mouth terminal : a slight occipital keel. Gill

rakers about all below the angle, cephalic ones gradually shorter, the

longest about 1 j in eve. Lateral line wavy, origin at dorsal edge of opercle,

the cephalic end running slightly dorsal to opposite origin of spinous

dorsal, then turning slightly ventral until opposite origin of anal fin,

and then median to caudal fin. Origin of soft dorsal slightly nearer tip

of snout than base of caudal: spinous dorsal low, the third and fourth

spines longest, about 5| in head ; soft dorsal and anal similar, each

slightly falcate : longest dorsal ray 2f in head, the thirteenth shortest,

6i in head ; second ray of dorsal finlet twice length of first, or 4 in head:

longest anal ray 34 in head, about as long as second ray of finlet : the

two small anal spines remote from the rest; pectorals short and broad,

nearly 2 in head ; ventrals short, 2 in head, folding in a ventral depres-

sion : caudal widely forked, the lobes attenuate and slightly longer than

head. Body covered with small cycloid scales ; head naked, except por-

tion of cheeks and part of its dorso-caudal margin : scales on cheeks in

about 6 series, those on nape smaller than those on upper portions of

body. Color dark blue or lead above, becoming pale yellowish below

.

two conspicuous blue bands on sides of body, the upper one beginning at

the orbit and passing to dorsal margin of caudal peduncle, its width

about equal to diameter of eye; the other beginning at snout and pass-

ing along lower margin of orbit, across opercle and above pectoral fin to

caudal : caudal yellowish, with a darker margin ; ventrals and pectorals

yellowish, with some blue. Length 2' feet. Tropical seas, occasionally

in the West Indies, straying northward to Long Island, where the speci-

mens upon which the above description is based were secured by Dr.

Meek. (bi-pinnulatu8
}
with two pinnules.)
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Seriola lnpiinndota, Quoy & Gaimard, Voy. Uranie, Zocil., i, 363, pi. 61, fig. 3, 1824, Keeling

Islands.

Seriolapinnulaia,* Poet, Memorias, n, 233, I860, Havana.
Elagcdis bipinnulalus, Bennett, Whaling Voy., n, 283, 1835; Meek & Bolivian, Proc. Ac. Nat

Sci. Phila., 1889, 42.

Elagatis bipinmdata, Gi"nther, Cat., u, 468, 1860.

Elttgiiti* pittunlaLtis, Jordan & Gilbert, Synopsis, 440, 1883.

415. DECAPTERUS, Bleeker.

(Mackerel Scads.)

Dccaplents, Blef.ker, Natuurk. Tydschr., v, 417, 1855, (hnra).

Euf-lomatotbi.% Gill, Proc. Ac. Nat. Sci. Phila., 1862, 201, {kurroia

Gytnnepignathus, Gill, 1. c, 261, (macrosoma).

Ec< pigymnus, Gill, I c, 261, {hypodus).

Body elongate, little compressed, almost perfectly fusiform. Head
short, pointed. Mouth rather small; jaws about equal, the dentition

feeble; maxillary rather broad, with a supplementary bone. Premaxil-

laries protractile. Scales moderate, enlarged for the whole length of the

lateral line, but spinous and bony posteriorly only ; second dorsal and

anal each with a single detached finlet ; free anal spines very strong

;

first dorsal well developed, persistent
;
pectorals comparatively short.

Abdomen rather shorter than anal fin. Gill rakers long and slender.

Species numerous, (dt/ca, ten ; Trrepov, fin; there being 10 fins, counting

the spurious finlets and excluding the free spines.)

a. Shields of lateral lino numerous, 40 to 50 in number; depth 5 in length; teeth present <m

jaws, vomer, and palatines; none on tongue.

'-. Dorsal with 30 soft rays; lateral line anteriorly with about 12 distinct, small black

points. PTJNCTATU8, 1297.

bb. Dorsal with 27 soft rays. scomisrinis, 1298.

an. Shields of lateral line few, 20 to 30 in number.

c. Teeth minute on both jaws, vomer, palatines, and tongue; shields 22 to 28; depth 5 in

length. - SANCT.v.-HF.i.EN.i:, 120'.*.

oo. Teeth distinct on lower jaw and tongue; caudal keel of 30 distinct ahields; depth 5%
in length. HYPODUS, 1300.

eee. Teeth obsolete; caudal keel of 25 shields; depth 5% in length. macarelmts, 1301.

1297. DECAPTERUS Pl'XCTATl S (Agassis).

(Scad; Round Robin; Cioar-fisb
;
Qi [a-qi ia.)

Head U; depth 5. D. VIII-I, 30-1 ) A. 11-1,21-1. Eye rather small,

shorter than snout, about equal to tho width of checks or the inter

orbital space Maxillary reaching trout of eye. Teeth on vomer and

palatines, none on tongue ; teeth in jaws in single scries. Lateral lino

little arched ; arch of lateral line nearly as long as straight pari : BOnteti

numerous, deep, crowded, abonl M). Pectorals short, shorter than bead.

Breast, oheeks, and top of head scaly. Bluish above, silvery below ; a

dark opercular spot . Lengl ii li' inches. ( 'ape ( 'o<l bo Brazil
j
occasionally

Bins to be Lifference between the American form called pi'mmlasm and ti

Indian bipinnulattu

II
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northward ; very common on the coasts of Florida and in the West
Indies, (punctatus, dotted.)

Scomber hippos, Mitchill, Trans. Lit. & Phil. lSoc. N. Y., i, 1815, pi. 5, fig. 5; not of Linnaeus.

Coram punctatus, Agassiz, Spix, Pise. Bras., 108, plate 56a, fig. 2, 1829, Brazil; Cuvieu &
Valenciennes, Hist. Nat. Poiss., ix, 38, 1883, GCnther, Cat., n, 426, 1860.

Caranx suareus (Risso), Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 33, 1883, Mediterranean.
Decapterus punctatus, Poey, Synopsis, 368,1875; Jordan & Gilbert, Syuopsis, 432, 1883; Jordan

& Gilbert, Proc. U. S. Nat. Mus., 1883, 189.

129S. DECAPTERUS SCO MBRINES (Valenciennes).

Head3i; depth 4f. D. IX-I, 27-1; A. II, 23-1; scales 42, lateral line

very slightly bent. Eye large, 3^ in head ; snout equaling eye; pectoral

1} in head. Greenish above; paler below; no distinct opercular spot;

no black spots in figure. (Gunther, after Valenciennes.) Galapagos

Islands ; not seen by us. Close to Decapterus punctatus , the dorsal appar-

ently shorter, (scombri n us, mackerel-like.)

Caranx scombrinus, Valenciennes, Voyage de la Venus, 332, pi. 7, fig. 1, 1846, Galapago
Islands; Gunther, Cat., n, 426, 1860.

1299. DECAPTERES SAN( TE-HELEN E (Cuvier & Valenciennes).

Head 4*; depth 5. D. VIII-I, 32-1; A. II-I, 27 or" 28-1. Shields 28

to 32 (in Japanese examples; 22 to 28 in specimens from St. Helena;

Steindachner)
;
pectoral 1J in head. Maxillary reaching front of eye;

eye moderate, rather shorter than snout. Teeth minute, in single series

in jaws ; also on vomer, palatines, and tongue. Bluish, a black opercular

spot ; tip of soft dorsal brown. Tropical parts of the Atlantic, on both

coasts of South America ; not seen by us. According to Poey this species

occurs in Cuba, where it differs from Decapterus punctatus in having its

scutes subdenticulate, less narrow, and beginning much behind the

origin of the anal. According to Steindachner this species is identical

with a common Japanese species, Decapterus muroadsi (Temminck &.

Schlegel).

Caranx san itse-helense, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 37, 1833, St. Helena.
Decapterus sanctse-helense, Poey, Synopsis, 368, 1868; Jordan & Gilbert, Synopsis, 190, 1883;

Steindachner & Doderlein, Fische Japans., in, 17, pi. 4, fig. 1, 1884.

t Caranx muroadsi, Temminck & Schlegel, Fauna Japonica, 108, pi. 58, tip;. 1, 1812, Japan:
Gunther, Cat., n, 425, i860.

1300. DECAPTERUS HYPODES, Gill.

Head 4 in total ; depth nearly 5. D. VII-I, 21-1 ; A. II-I, 20-1 ; scales

70 -f- 30, lateral line with a very slight sigmoidal flexure, and covered

with very conspicuous scales, trifid on each scale. Teeth on lower jaw

small and uniserial ; tongue with a longitudinal narrow band. Color

above greenish blue, the opercular spot small. Cape San Lucas; five speci-

mens known. It is perhaps a subspecies of Decapterus macarellus, the

differences in the size of the teeth being of minor importance and of

doubtful permanence, and both forms may be inseparable from Decapterus

sanctas-helence. (vtto, below ; Ixhrc, tooth.)

Decapterus hypodus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 261, Cape San Lucas; (Coll. Xantus);

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 358.
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1301. DECAPTERIS .MACAKELLUS (Cuvier Sc Valenciennes).

(Mackerel Shad; Antonino.)

Head 5; depth 6. D. VIII-I, 33-1 ; A. 11-1,27-1; teeth obsolete ; scutes

beginning at end of dorsal, 25 of them with keels. Lateral line nearly

straight. Silvery, plumbeous below ; a small black spot on the opercle.

Warm parts of the Atlantic, straying northward to Cape Cod ; scarce on

our coast. Length 1 foot. (French maquereau, mackerel, the name
applied to the species in Martinique.)

Caranx macarellus, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 40, 183:3, Martinique; Gin-

ther, Cat., n, 420, 1860.

Decaptenu macarellus, Poev, Enumeratio, 79, 1875; Jordan A: Gilbert, Proc. U. S. Nat. Mub.,

1883, l'JO; Jordan & Gilbert, Synopsis, 433, 1883.

416. TRACHURUS, Rafinesque.

(Saurels.)

Trachurus, RAFINESQUE, Indice d'lttiologia Siciliana, 20, 1810, {trachurus).

Traehurus, Cuvier, ltegne Animal, Ed. 1, 1817, (trachurus).

Body rather elongate, somewhat compressed, not elevated, tapering to

a slender caudal peduncle, which is as broad as deep. Scales present, not

very small. Lateral line armed throughout with plates, those on the

caudal peduncle larger and spinous ; an accessory dorsal branch to the

lateral line. Snout rather long. Mouth moderate. Minute teeth mostly

in single series on jaws, vomer, and palatines. Dorsals 2, the first pre-

ceded by a procumbent spine. No finlets- Two strong spines before the

anal, connected by membrane. Pyloric cceca numerous. About 4 species

known ; found in all warm seas, (rpaxovpog, the ancient name of Trachurus

trachurus; from rpa^vc, rough ; ovpa, tail.)

a. Body elongate, little compressed, the depth 6 in length; scutes about 96 (50 |
46 to 48) in

number, the height of the anterior scutes % that of the posterior and ahont 2% in

diameter of eye; curved part of lateral line scarcely shorter than straight part; maxil-

lary 2% in head, reaching just beyond vertical from front of eye; lining of opercle

scarcely blackish. pictub \ 1 1 -, 1302.

aa. Body comparatively deep and compressed, the depth 4 t<> 4 1

,, in length; scutes about 72

(:il to 36 + 36 to 38) in number, the anterior scutes scarcely lower than the posterior,

their height about 1% in diameter of eye; length of curved part of lateral line If to

lg in straight part; maxillary reaching past front of pupil, -.'
1 to 2| in head; lining

of opercle blackish. traciicki s, I

1302. TKA( HUMS PICTUBATU8 (Bowdich).

(IIORSK-MACKEKI I.; \ I KKL.)

Head 3'i; depth 5. J). YIII-T, 31; A. II-I, 27; scales 50+ 47 in Cali-

fornia examples, !»() to 108 in others. Similar bo Trachurus trachurus, bul

slenderer and less compressed and reaching a much larger size. Arch of

lateral line longer, as long as si taiglit part, t he junction of I he two mtich

beyond tip of pectoral; plates on the anterior pari small, crowded, their

height less than half eye. Length 2 feet. Warm seas, especially common
on the coast of California, from San Francisco southward to the GalapagOfl

.
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Islands and Chili ; not noticed on the coast of Mexico. Abundant in

summer in the markets of San Francisco, where it is a food-lish of good
quality. Also widely distributed in the open sea, reaching the Mediter-

ranean and New Zealand. It has not been recorded from the east coast of

oil her North or South America, where Trachurus trachurus i& the only well-

known species, even this being rare. The California species may prove

separable from the Atlantic form, in which case it would stand as Trachurus

symmetricu8, Ay res ; no difference is, however, known to us. Liitken

records specimens from the West Indies, Azores, and Chili, (picturatus,

pictured.) (Eu.)

Seriola picturala, Bowdich, Excursion to Madeira, 1215, tig. 27, 1825, Madeira.

Caranx picturatus, Johdan & Gilbert, Proc. U. S. Nat. Mus., 1882, 2G9.

Trachurus picturatus, Steindaciineu, Ichth. Bench., v, 34, 1868; Johdan & Gilbert, Proc. U.S.

Nat. Mus., 1882, 358; Jordan .V Gilbert, Proc. U. S. Nat. Mus., 1883, 191; Jordan & Gil-

bert, Synopsis, 911, 1883.

Caranx trachurus, "deuxieme subdivision," Ouvier & Valenciennes, Hist. Nat. Poiss., in. 17,

1833, Mediterranean; Valparaiso.

Caranx cuvieri, Lowe, Trans. Zool. Soc. Lond., n, 1837, 183, Madeira.

Caranx st/mmetricus, Avkes, Proc. Cal. Ac. Nat. Sci., i, 1855, 02, San Francisco.

Tn«:hnnts fallax, Capello, Catal. Poix. Portugal, 310-318, 1807, Lisbon.

Trachurus rissoi, Giglioli, Catalogo degli Aufibi e Pesci Italiaui, 27, 1880, Italy; based on Caranx

(iiuia, Risso.

Carana (Trachurus) cuvieri, Steindaohner, Ichth. Beitr., n, 16, 1875.

Trachurus cuvieri, LtJTKEN, Spolia Atlantica, 120, 1880.

Trachurus symmetricus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 261.

1303. TRACHURUS TRACHURUS (Linuaus).

(Saurel; Gascon.)

Head 3£ ; depth 4 ; eye large, equal to snout, 4 in head. D. VIII-I, Hit
•

A. II—I, 28; scales 40 -f- 37. Body more compressed and deeper than in the

preceding. Head rather long. Mouth moderate, the maxillary reaching

the front of eye. Arch of lateral line short, reaching scarcely beyond pec-

toral, 1& in straight part, the plates high, nearly as high anteriorly as

posteriorly, their height more than half eye. Greenish, sides silvery; a

dusky opercular spot. Length 1 foot. North Atlantic chielly on the

coasts of Europe, south to Spain and Naples ; it is very rare on our coast,

recorded from Newport, K. I., Pensacola, and Cape San Lucas. A third

species, Trachurus mediterraneus, not known from America, largely replaces

it in southern Europe. (Eu.)

Scomber trachurus, Linn.v.us, Syst. Nat., Ed. x, 1758, 298, Mediterranean Sea; after Scomber

lineadaterali aculeaia of Artedi; D. VIII, 34; probably includes Trachurus mediterraneus.*

Trachurus trachurus, Bloch, Naturgesch. Icbtbyologia, n, 138, pi. 36, 1781; good figure and

description of the northern species, here called trachurus.

Caranx trachurus, Cuvier & Valenciennes, Hist. Nat. Poiss., i.\, 11, 1833.

Trachurus trachurus, Steindachner, Ichth. Berich., v, 32, 1808; Jordan & Gilbert, Proc. U. 8.

Nat. Mus., 1882, 269; Gintiier, Cat. (in part), n, 419, 1800.

* It is possible that the specific Dame inn-hunts, being based entirely on Mediterranean speci-

mens, should be transferred to the commonest species of that region, now .ailed Trachurus medi-

terraneus. In that case the name Trachurus semispinosus (Nilsson) is probably to be retained for

the form here called Trachurus trachurus, which ranges farther northward than the other*.

Bloch's description of trachurus belongs to this form, and probably two or three species were con-

founded by Artedi and Linnaeus, as by very many later writers.
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f Caranxomorus phnnierianus, Lac£i'E1>e, Hist. Nat. Poiss., in, 84, pi. 11,1802; scarcely identi-

fiable; from a figure by Plumieh, supposed to have been made in Martinique.

Trachurus saurus, Rafinesqi'e, Iudice d'lttiol. Siciliana, 20, 1810; based oaBoomber tradumu of

Linn.v.cs; Jobdam & Gilbert, Synopsis, 911, 1883; Jordan & Gilbert, Proc. U. 8. Nat

Miis., 1883, 191.

Oaranx seT)iispino8U8, Nilsson, Prodr. Ichthyol. Scand., 84,1832, Scandinavia.

Trachurus europsats, Gronow, Cat., Ed. Gray, 1854, 125, seas of Europe; after Scomber tinea

lattruh curvo omnino loricata of Gronow.

Trachurus Untied, Malm, Bohuslane Fauna, 421, Bohuslan, Sweden.
Trachurus trachurus, LCtken, Spolia Atlautica, 125, 1880.

417. TRACHUROPS, Gill.

Trachurops, Gill, Proc. Ac. Nat. Sci. Phila., 431, 1862, (crumenophthalmw).

This genus is close to Caranx, differing in the more elongate form and

especially in the structure of the shoulder girdle which has a deep cross-

furrow at its junction with the isthmus, with a lleshy projection above

the furrow. Species few, found in all warm seas. (Trachurus \ <ji/>,

appearance.)

1304. TRACHUROPS CRUMBNOPHTHALMUS (Bloch).

(Goggler ; Big-eyed Scad ; Goggle-eye Jack ; Chicuakbo.)

Bead 3£; depth 3£ ; eye 3. D. V1II-I, 26; A. II-I, 22; scutes 35. Body
oblong elongate, little compressed, the hack not elevated. Head elongate,

rather pointed, the lower jaw projecting ; maxillary reaching past the

front of the eye, which is very large, longer than snout, much deeper

than the cheeks, and greater than the interorhital width. A single series

of small teeth in each jaw ; very weak teeth on vomer and palatines; a

patch of teeth on tongue. Shoulder girdle near isthmus with a fleshy

projection, in front of which is a deep cross furrow ; adipose eyelid largely

developed. Scales comparatively large. Cheeks and hreast scaly. Gill

rakers long, numerous. Lateral line scarcely arched, its scutes weak, hut

little carinated. Dorsal spines slender; free anal spines strong: pectorals

falcate, shortish, about l\ in head. An angle at lower posterior part of

opercular region as in Clltpea. Bluish olive above, silvery below, a faint

opercular spot. Length ahout 2 feet. Both coasts of tropical America,

occasionally north to Cape Cod ; common iu the West Indies and on the

•rest coast of Mexico; specimens examined by us from ('ape Sau Lucas,

Ifazatlan, Acapulco, and Panama. We are unable to see any difference

between the Pacific Coast Conn Trachurus brachychirus, Gill, and the ordi-

nal \ crumenophthalmus. Specimens from Havana, Acapulco. and Ma/at Ian

agree perfectly. Also found on the coast of Africa and m most tropioal

(crumena, pur.se
; b<f>dahu6\ . eye.

)

Bcombei crumenophthalmus, Bloch, Ichthyol., pi, 343, 1793, Acara in Guinea.

'umieri, Bloch, Ichthyol., pi. 344, 1793, Antilles.

Scomber balanHophthalntm, Blo< n & S< BBXIDI ft, Byst. Icbth., 29, 1801, Guinea.

macrnphlhalmus, AQA88IZ, Spix, P1bc. Bras., 107, L829, Brazil.

kychinu, GitL, Pro< \ Nat Bet Phila., 1862, 261, Cape San Liu
. imm nvphlhalmus, I. \> i

' n m
,

1 1
1 i Nat l

, iv, ld7, 1803; Cuvibb & Valenciennes,

Hi. n..i Polos., ix, i .i i; Jordan & Gilbebt, SynoposiB, 134; and of recent wrltsn

erallj
; GObi her, Oat., u, 429, I860.
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Trachurops crwnenophthalm.ua, Jordan A Gilbert, Proc. U. S. Nut. Mus., 1%, 1883.

Oaranx plumieri, Cuvier & Valenciennes, Hi.-t. Nut. l'oiss., ix, Co, 1833.

Trachurops plumieri, Poet, Enuuieratio, 78, 1875.

418. HEMICARANX, Bleeker.

Carangops* Gill, Proc. Ac. Nat. Sci. Pliila., 1862, 431, (falcatus).

Hemicaranx,* Bleeker, Versl. Kon. Ak. Wet., xiv, 134, 1802, (marginatua).

Maxillary very narrow, its greatest width scarcely i eye ; head small.

Teeth uniserial, few or none on vomer or palatines. Dorsal and anal tins

very low anteriorly, not falcate, their bases with a conspicuous sheath of

scales. Lateral line more or less arched in front, the plates small and
numerous. Tropical seas. Allied to Caranx, differing chiefly in the nar-

row maxillary. The American species are all rare and need further com-

parison, (tjfii, half ; Caranx.)

a. Arch of lateral line very strong, its height more than % its length, base of pectoral merely

dusky; head very small; caudal lobes very unequal. AMBLYRHYNCHOS, 1305.

an. Arch of lateral line less convex, its height not \ ?i
its length;! caudal lobes BUbequal.

/'. Base of pectoral with a large jet-black area; sides in adult not barred; head t-111a.ll.

ATRIMANUS, 1300.

lb. Base of pectoral without black blotch; sides barred with black; head rather large.

c. Head about 3}^ in length; scutes of lateral line mostly armed.

<?. Soft dorsal with 30 rays; anal with 22. SECUNDOS, 1307.

<lil. Soft dorsal with 28 rajs; anal with 24. ruRTHH, 1308.

cc. Head 3 in length; scutes feebly armed. lkucuuus, 1309.

1305. HEMICARAXX AMBLYRHYXCHUS (Cuvier & Valenciennes).

Head 4£; depth 2|; eye large, as long as snout, 31 in head. D. VII-I,

28; A. II—I, 25; shields 50. Arch of lateral line very strong, its height

more than -} its length, which is much less than half length of straight

part. Body oval, much compressed, with the axis nearly midway between

the back and belly
;
profile very convex. Mouth very small, oblique, the

maxillary reaching little past front of orbit. Head small, short, about as

deep as long. Gill rakers shortish, rather strong, 20 below arch, anal spines

small, the second longest; upper lobe of the caudal falcate, more than a

third longer than the lower. Lateral scutes numerous, very strong.

Teeth rather strong, in one series in each jaw; teeth on tongue few or

none; those on vomer and palatines minute, deciduous; scales small;

cheeks naked, breast scaly ; lateral line strongly arched, the arch about *

the straight portion ; scaly sheaths of dorsal and anal very high, extend-

ing the whole length of fin. Pectoral falcate, little longer than head,

reaching anal. Greenish above, with blue reflections; sides and below

golden or dark silvery; caudal fin yellow, inner edge of upper lobe

black; base of pectoral dusky; a black axillary spot ; opercle faintly

blotched. Tropical America from Cape Hatteras to Brazil ; rather com-

mon in the West Indies, occasional on the coast of Carolina and Florida.

(a/i/f/ic, blunt
; fivyxoc, snout.)

: Wi have no means of knowing which of these two names has priority of date. Apparently
Hemicaranx was first printed,

f Character not verified in Hemicaranx secundus.



Jordan and Evermann.—Fishes of North America. 913

Caranx amblyrhynchus, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 100, pi. 248, 1833, Brazil;
Gi NTHEB, Cat., ii, 411, 1860.

Caranx falcatus, Holbrook, Ichth. South Carolina, 94, 1860, Charleston.
Caranx heteropygus, Poey, Meniorias, n, 344, 1861, Cuba.
Caraitgcjjs heleropyyus, Poey, Euumeratio, 77, 1875.

1306 HEMICARANX ATRIMAXl S (Jordan & Gilbert).

Head 4; depth 2|. D. VI-I, 29; A. II-I, 25; scales 60 (all plates).

l3ody regularly elliptical, compressed and much elevated, the dorsal and
ventral curves about equal, and the greatest depth of body nearly in the

middle of length, exclusive of caudal peduncle. Head small, short, and
low, its depth rather less than its length, the upper profile descending

gently to the sharp snout
;
jaws about equal

;
premaxillaries anteriorly

about in the axis of body ; maxillaries narrow, reaching slightly beyond
anterior margin of orbit, 3f in head; each jaw with a single regular

series of very small, close-set teeth, without larger teeth; no teeth on

vomer, palatines, or tongue. Eye moderate, slightly longer than snout,

1J in iuterorbitai width; occiput with an evident carina. Gill rakers

moderate, about 15 on the anterior limb, the longest half the diameter of

orbit. Head naked, with the exception of a patch of scales on the tem-

poral region. Distance from snout to origin of spinous dorsal less than

length of pectorals ; dorsal spines slender and fragile, the highest equal-

ing distance from snout to front of pupil ; a well-developed antrorse

Kpine before dorsal ; soft dorsal and anal similar, not falcate, the rays

regularly decreasing from the first ; highest soft ray of dorsal about half

distance from snout to base of pectoral, and somewhat longer than the

highest ray of anal ; free anal spines little developed; dorsal and anal

each depressible into a very high sheath of scales, which leaves only the

last two or three rays uncovered ; caudal fin wide, well forked, the upper
lobe evidently longer and more falcate than the lower, but less produced
than in Hemicaranx amblyrhynchus, the longest ray about ^ length of rest

offish; pectoral fin very long and falcate, reaching opposite to base of

seventh ray of anal, about half longer than head; ventrals rather long,

reaching beyond vent and slightly more than halfway to front of anal.

Breast entirely covered with very fine thin scales; upper part of sides

anteriorly with irregular series of scales which are not well imbricated

;

lateral line with a strong curve anteriorly (but less arched than in Car-

anx amblyrhynchus), the height of the curve j of its length, which is a

little more than half length of straight portion; the line becoming
abruptly straight opposite front of anal; plates of lateral line developed

along entire length of straight portion, the plates not large, the height

oi the largest one not more than half diameter <>i" eye. Color blackish

olive above, dusky yellowish below with :i Bilvery luster; top of head.

snout, and ;i large diffuse blotch on upper pari of operole black : oheeka

and lower parts of head thickly dusted with large brown points; vertical

dusky, the caudal and anterior raya of anal with muoh greenish

low: ventrals largely white: pectorals dusky olive, the axil and ;i

arge black blotch on both sides of t he tin at base jet blaek. t he blotch

i \. \. 50
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covering the base of all the rays of pectoral except the lower, and

extending 011 the fin for a distance greater than \ length of tin ; inside of

mouth and lining of opercles not black. Length 12 inches. A single

specimen (Type, No. 29,341) was taken in the Bay of Panama, (ater,

black; mantis, hand.)

Garanx atrimanus, Jordan & Gilbert, Bull. U. S. Fish Comm., i, l^Sl, 30$, Panama.

1307. HEMICARAXX SECUNDUS (Poey).

(Segundo; Volantin.)

Head H in total with caudal ; depth 3. D. V1I-I, 30: A. II, I, 22 : eye

5 in head. Body oval, moderately elevated, the curve of the front a little

greater than that of throat. Maxillary reaching first fourth of eye;

adipose eyelid well developed; scales very small : pectoral long, falcate,

the bucklers of lateral line beginning opposite its point, large and

numerous; curve of lateral line not described. Caudal lobes not widely

separated, probably subequal; dorsal and anal without salient lobe. Pale

violet above, white below ; sides with 6 broad dark bands, lost with age ;

fins mostly blackish, the caudal greenish : throat blackish. Ceeca 20.

Cuba; not very common, reaching a weight of 3 pounds; used as food.

I
Poey); not seen by us. (secundus, second, from the Spanish name Segundo.

II J'ignore le motif qui l'a fait nommer ainsi."—Poey.)

Garanx seewukis, Poky, Memoriae, 11, 223, 1860, Cuba. (Coll. Poey.)

Carangops secundus, Poey, Synopsis, :>67, 1867.

f Garanx fasdaius, Cuvibb & Vaxenctenhes, Hist. Nat. Poiss., ix, 70, 183:5, Mexico: onadraw-
ingbyMociGNO & LESst:; a banded species, with angle of lateral line under front of soft

dorsal.

1308. HEMICABANX VI KTHII (Steindachner).

Head 3£ : depth 2; eye 3£ in head. D. VIII-I, 28; A. II-I, 24: scutes

57. Body deep, strongly compressed, the back arched, the ventral line

little curved. Maxillary reaching pupil. Dorsal and anal tins rather higb.

but the anterior rays not exserted beyond the rest : highest rays of dor-

sal, 1? in length of head ; sheath at base of dorsal little developed : cau-

dal fin not deeply forked
;
pectoral moderate, as long as head, twice length

of ventral ; curve of lateral line not quite twice in straight part. Scutes

small, but each ending in a spine. Teeth slender, rather long, unisonal

above and below : no teeth on vomer or palatines. Body everywhere

finely punctulate, with 6 rather sharply defined broad dark bars, besides

one on the head; pectoral and caudal yellowish: other fins dark gray:

axil with some dusky ; caudal fin pale. Pacific coast of tropical America.

known from three specimens, the largest 5 inches long, from Panama.

(Steindachner.) Perhaps not distinct from Caranx leucurm. (Named for

Ignatius Furth, Austrian Consul at Panama.)

Caranx fiirthii, Stkixpachxek, Ichtb. Beitr., iv, 12, 1875, Panama. (Coll. Ftirth.)

1309. HEMICABANX LETJCURUS (Giiutlier).

Head 3; depth 2. D. VIII-I, 28; A. II-I, 24 to 26; scutes 50; snoot

rather obtuse, the jaws equal, the maxillary reaching past front ol
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Teeth uuiserial, very small, none on palate. Lateral liue ^vith a semicir-

cular arch, the length of which is If to 1* in straight part ; its angle

below front of second dorsal and with about 50 small low shields, but few

of which have depressed spines. Pectoral reaching anal spines. Brownish
gray, body with 6 dark-brown vertical bands, the first behind base of

pectoral, the fourth from middle of soft dorsal ; a large black spot on
opercle ; dorsal, anal, and ventral black

;
pectoral and caudal pale. Two

specimens, each 3 inches long, from Panama. (Gunther.) (Aeu/coc, white ;

uvpd, tail.

)

Caranx leucurus, Gunther, Proc. Zool. Soc. London, 1864, 24, Panama; (Coll. ('apt. John M,

Dow); Gtntiiek, Fish.Centr Amer., 430, ISO!); Jordan & Gilbert, Proc. U. S. Nut. Mus.,

1883, l'J4.

419. CARANX, Lacepede.

(Crevalles.)

Caranx (Commerson) Lacepede, Hist. Nat. Foiss., nr, 57, 1802, (traehurus, speciosus, carangus,

ruber, etc.).

Caranx, Rafinesque, Caratteri Alcuni Nuovi Generi, 41, 1810, (first restriction to ferdau, ruber,

etc.).

Tricropterns, Rafinesque, Caratteri, 41, 1810,f {carangus = hippos).

Oaremgu*, Griffith, Cuvier's Nat. Hist. Fishes, 335, 1837, (based on Les Garanguea of Cvvier;

type Caranx carangus).

f Argyrlepes, Swainson, Class'n Fishes, 11, 247, 1839, (mebxnoptera).

Alepes, .Swainson. Class'n Fishes, 248, 1839, (Wari parah, Russell nigripirmis, Day; species

with the teeth uuiserial on jaws and tongue only; body fusiform; shields numerous; dorsal

low).

•The proper type of the genus Corona; seems to be Scoml/er ruber, Bloch. The Dame Caranx
was apparently recorded in manuscript by Commerson, who applied it to Caranx speciosus. In

printed nomenclature Caranx was first used by Lacepede,'who adopted the name from Commerson
applying it to a large group containing among other species traehurus, carangus, speciosus, ferdau,
and ruber, 'this genus was next further limited by Rafinesque in the following words:
" lo hocreduto dovere dividere in quattro generi, ilgenere Caranx dei modern] ittiologi che bo

aominati Traehurus, Caranx, Tricropterus, e Hypodis; e qneBti tre ultimi non offeriscono veruno
pecie Siciliano; Hipodys {Hypodis) differisce dal Traehurus nell' avcre due ale anali, e il Caranx
Bell

1 avere un raggio spine sciolto fra lo due ale dorsali cd il Tricroplerus nell
1 averne tre

forniti ognuno d'una membrana alare."
These characters an- all partly fallacious and of no systematic importance. All of them are

taken from Lacepede's analytical key. We must turn to Lacepede's work to find their signifi-

cance. Traehurus evidently corresponds to Lacepede's "premier BouB-genre," Scomber traehurus
itstype. Caranx corresponds to the "second sous-genre." including the species ferdau,

ruber, ga t,sansun, and korab. Hypodis (vnJj, below; Sis, two; two free anal spines or fin lets) is

based on Scomber glaucus, li. hichia gknica, Cuvier, a European species. Tricropterus is baaed
on Caranx carangua, and is thereforesynonymous with the later Carangus of Griffith and Carangus
of Girard.

Caranx is next further restricted by Cuvier & Valenciennes. Among their '• ctrmix propre-
meiit ilits " are two species, ferdau and rub* r, placed in ( kxranx by botb Rafinesque and Lacepede.
<n t these two species should apparently be retained as the t \

1 e, unless we are to return to the
ripts of Commerson for our understanding of the group. In Swainson 'a work, in 1839,

ruin 1 is still retained in connection with the name Caranx. lis traehurus, speciosus, and carangtu,

heretofore taken by authors as typi - of Cannix, are none of them available for thi-~ pur-
ecause all ot them were referred to other genera by Rafinesque, we must apparent!]

>l «e Itetween rubemud ferdau. We theref selecl Caranx ruber as type of the genus.
Gill in 1862 adopted tpeciosus as the type of Caranx because this was tl ly species mentioned

l»y C< mi He is. in. from whose manuscripts Lac6pede adopted the name Caranx. It is not, however,
e\ id 1 nt thai Lacepede regarded thi~ species as bis type. If, however, we should adopl this view,
the name Caranx would supersede Gualhanodon and the genus here called Caranx would become
I Tho name Caranx is really derived from Carangue, and several writers have taken

1 \ pe. This arrangement seems t" ua nol tenable. Its adoption would
sliifi the names ol the subgenera, Carom taking tho pit 1 Tricopterus,

it\ Rafinesque, /. c. (based on Scombt rglaw us, L.), isequlvalenl to Udbu, as is ah
llupucantuH,l. c, 13, Ltc/iio is ol hit' 1

< l.i (
< .

i
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Selar, BLEEKEE, Verhandl. liatav. Gcnootsch., xxiv, 1851, (boosts; teeth in one row; teeth on

palate).

Leioglossus, Bleekee, /. c, (carangoides; teeth in one row; teeth on vomer and palatines, none on

tongue).

Ura&pis, Bleekee, I. c, (carangoides; teeth 2-rowed in jaws only).

Leplaspis, Bleekee, /. c, {Uptolepia; uniserial teeth on lower jaw and tongue; none on upper jaw

or palate).

Seloroides, Bleekee, 1. c, (leptolepis).

Carangichthys, Bleekee, Bijdragen Ichthyol. Fauna Celebes, in, 7G0, about 1852, {typus; young of

some species allied to lotus; preopercle serrate; teeth in several rows, outer enlarged; teeth

on vomer, palatines, and tongue).

Carangns, Girard, Proc. Ac. Nat. Sci. Phila., 1858, 1G8, (escidentus=hij>pos).

ParatractKS, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 432, : pixqitetns=crysos).

Body ovate or oblong, compressed, the back sometimes considerably

elevated, sometimes little arched. Head moderate or rather large, more

or less compressed. Mouth moderate or large, oblique; maxillary broad,

with a well-developed supplemental bone, extending to below eye. Pre-

maxillaries protractile. Teeth developed in one or few series, unequal,

or at least not in villiforni bands. Villiform teeth usually present on

vomer, palatines, and tongue, wanting or deciduous in some species.

Gill rakers long. Eye large, with an adipose eyelid. Dorsal spines

rather low, connected; second dorsal long, usually elevated in front ; both

fins depressible in a groove. Anal fin similar to second dorsal and nearly

as long, preceded by two rather strong spines, its base longer than the

abdomen. Caudal fin strongly forked, the peduncle very slender. Ven-

tral fins moderate; pectorals falcate; no finlets. Scales present, mostly

very small. Lateral line with its posterior portion armed with strong

bony plates, which grow larger on the tail, each plate armed with a spine
;

a short dorsal branch of lateral line usually present. Preopercle entire

in the adult, serrate in the young, usually with a membranaceous border.

Species very numerous in all warm seas, most of them valued for food.

As here understood, this genus includes a considerable variety of forms,

differing in the dentition and in the shape of the body. Its members seem,

however, to form a natural series. (Name a corruption of the Portuguese

Acarauna, French Carangue. Lacepede, however, claims to derive it from

K&pa, head, "a cause de l'espece de. prominence que presente leur tete,

de la force de cette partie, de l
7<5clat dont elle brille, et d'ailleurs pour

annoncer la sorte de puissance et de domination que plusieurs osseux de

ce genre exercent sur un grand nombre des poissons qui frdquentent les

rivages."—Lacdpede.)

a. Teeth on vomer and palatines persistent.

h. Soft dorsal and anal low, not much elevated in front, little if at all falcate; teeth in

jaws in one or few series, wijth no canines.

Selak:

c Lateral line strongly arched; arch of lateral line not half as long as straight por-

tion; the angle under front of soft dorsal; breast scaly; lateral scutes strong

about 48 in number; scaly sheath of dorsal and anal very deep. Head 3%;

depth 3; second D. I, 24; A. I, 19; sides with broad, dark bars; a black oper-

cular spot; fins largely yellow. vinctus, 1310.

Cauanx :

<<. Lateral line little arched, its curved part not shorter than its straight part; max-

illaries scarcely reaching front of eye.
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d. Opercular spot obsolete; body rather elongate, the depth 3 to 3% in length;

snout 3 in head; head 3% in body; second D. I, 26; A. I, 22; shields 25

to 29.

e. Body slender, the depth about 3^ in length; color dark, chiefly bluish.

RUBER, 1311.

ee. Body deeper, the depth about 2* in length; color pale, mostly golden.

BARTH0L0M.KI, 1312.

bb. Soft dorsal and anal much elevated in front and more or less falcate; upper teeth in a

band, the outer enlarged; lower teeth in one series; dorsal sheath of scales not

greatly developed; soft dorsal and anal both rather short.

Tricropterus (rpei?, three; axpov, point; irrepov, fin; from the 3 free spines supposed to

6tand between the dorsals):

/. Breast naked, except a small rhombic area before ventrals; two small canines in

front of lower jaw; body robust, compressed.

g. Opercular spot large; adult with a black spot on pectoral; pectoral 3 in length.

Head 3%; depth about 3; second D. I, 20; A. I, 1G; scutes (developed)

about 25. hippos, 1313.

ff. Breast entirely covered with small scales.

Paratractus (napd, near; aTpa/cro?, spindle):

//. Body subfusiform, the depth less than % the length; breast scaly; teeth of outer

seriessmall, not canine-like; a black opercular spot; no spot on pectoral;

arch of lateral line about half straight part. CRYSOB, 1314.

i. Pectoral fin moderate, rarely longer than head; scutes about 50.

ii. Pectoral fin very long, much longer than head; scutes about 40.

CABALLUS, 1315.

Carangichthys, (Caranx; i^Gus, fish):

Hi. Body oblong ovate, the depth more than % the length; outer teeth rather

strong, lower teeth not canine-like.

j. General color silvery; vertical fins not all black.

/.-. Body moderately elevated, the depth in adult 2 to 2% in length.

Opercular spot very small or obsolete; no pectoral spot; pectoral

3 in length.

I. Body rather elongate, the depth in adult 2% in length; dorsal

and caudal fins largely black; eye larger than in ('. fa&u, tho

head less obtuse. Head 3%; second D. I, l'J; A. I, 15; scutes

30. MARGINATUM, 1316.

* U. Body moderately deep, the head bluntish, the eye small; the

depth about 2% in length; dorsal fin scarcely dusky, caudal

fin pale. Head3f; second D. I, 20; A. I, 17; scutes 30.

i.atis, 1317.

kk. Body much elevated, the depth in adult 2 }- in length; no dark cross

bands nor opercular spot; a small, dark spot in axil: caudal and

dorsal lobes dusky; curve of lateral line V{, in straight part;

caudal lobes as long as head; pectoral ,'. longer. Head 3f; depth

2|; second D. I, 22; A. II, I, ID; scutes 32. mk.iu'si.oi.a, 1318.

jj. General color brassy or blackish; vertical tins Mack; lower teeth not

canine-like.

in. Anterior profile gibbous; bead very large; curse of lateral line leSS

than '-'.. Straight part; second dorsal and anal Btronglj falcate;

anterior lobe of donal abonl -
:

. head; pectoral \erv long, -'
k
in

length; color nearly uniform black. Head 3%; depth 2|; second

I). 1,21; A. II, I, IS; iCUteS 28. LUOUBRIS, 131'.).

mm. Anterior profile Scarcely gibbOUS; curve of lateral line a little more

than )£ straight pari soft dorsal and anal strong!] Fal< ate; ante*

rior rays of dorsal % head; pectoral a little more than ^1
color dark olivaceous or bras with man] -mail dark-

brown ^pots. Head ii
1

... depth J 1

,. SOCOUd I>. I \ I. LDj

scutes abonl 86, m i lmvycn s, 1890,

I
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Chaspis (oiipd, tail; ao-vis, shield):

(«(. Teeth on vomer and palatines wanting or deciduous ; teeth in jaw suhequal, hluntish, in

one or two rows; lateral line not Btrongly arched; soft dorsal and anal low; shields

rather few.

ti. Body deep, compressed, tlio bach and belly arched; shields 24 to 30; second D. I, 26; A.

I, 22; opercular spot present. guara, 1321.

Subgenus SELAR, Bleeker.

1310. CAEANX VINCTUS, Jordan & Gilbert.

(CoCINF.RA.)

Head 3£; depth 3. Second D. I, 24; A. I, 19; lateral scutes strong,

about 48. Body elongate, elliptical, compressed, upper profile evenly

arched from snout to caudal peduncle, the lower nearly rectilinear from

snout to origin of anal fin ; upper profile slightly carinate anteriorly.

Width of cheek about equal to diameter of eye. Mouth moderately

oblique, the jaws subequal, the lower scarcely included ; intermaxillaries

anteriorly about on a level with axis of body, just below level of lower

margin of eye ; maxillary reaching vertical from front of orbit, 3 in

head; teeth very small, blunt, in a narrow band in each jaw, becoming

a single series in sides of mandible ; the outer series slightly enlarged ;

teeth on vomer, palatines, and tongue similar to those on jaws. Gill

rakers very long, numerous, the longest f diameter of orbit, their

number about 10 -f- 27. Eye large, less than length of snout, about equal-

ing interorbital width, 4 in head. Adipose eyelid moderately developed.

Preopercle with its posterior margin very oblique, the angle broadly

rounded; preorbital thin, its least width jj diameter of orbit. Spinous

dorsal well developed, the spines high and flexible; the antrorse spine

well developed ; the fourth spine the longest, the fifth but little shorter;

those posterior rapidly decreasing ; the fourth spine equaling ? length of

head; length of longest dorsal ray less than i length of head; anal

spines strong, the soft rays a little lower than those of dorsal; soft

dorsal and anal entirely received within a very deep membranaceous

scaly sheath, which is | the height of median dorsal rays, and terminat-

ing before the ends of the fins, leaving the last 2 rays free; the 2 fins

not falcate, the rays regularly decreased from first
;
pectorals very long,

falcate, reaching much beyond origin of anal, and to twelfth lateral

scute; the fins *• length of body ; ventrals reaching to or slightly beyond

vent, which is nearly equidistant from their inner axil and from second

anal spine; caudal lobes not falcate, the upper slightly the longer, a

little less than length of head. Lateral lino with a strong curve ante-

riorly, the width of which is less than \ straight portion; the depth «»('

curve about i its width
;
plates very strongly developed, extending the

whole length of straight portion of lateral line, which begins under first

dorsal rays ; top of head, opercles, jaws, and preorbital scaleless or with

a very few scattering scales; cheeks scaly ; breast entirely covered with

fine scales; membrane of caudal fin with series of scales. Color dusky,

bluish above, silvery below, with golden and greenish reflections ; 8 or 9

vertical dark half bars descend from back to below lateral line, the
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widest about equaling diameter of orbit, aud more than twice as wide as

the light interspaces ; breast blackish ; head dusky ; end of snout black;

a distinct black blotch on upper angle of opercle ; fins somewhat dusky

;

the lower yellow in life
;
pectoral without spot ; axil dusky ; anal white

at tip of lobe. Pacific Coast of Mexico, Mazatlan to Punta Arenas. A
well-marked species, abundant about the entrance to the Gulf of Califor-

nia, its range extending thence to the coast of Central America, (vinctus,

banded.)

Caravx vinctus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 340, Mazatlan; (Type, Nos.

28365 and 28366. Coll. Gilbert); Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 107.

Carnnx, sp., Lay i Bennett, Beechey's Voyage, 55, 1840, San Bias; Mazatlan.

Subgenus CARANX.

1311. CARANX RUBER (Bloch).

(Cibi Mancho ; Carbonero.)

Head 3f ; depth 3£. D. VIM, 26; A. II, I, 22; scutes 25 to 29.

Straight portion of lateral line considerably longer than curved part, 2£

in body. Lateral line not strongly arched; maxillary scarcely reaching

front of eye ; teeth on vomer and palatines persistent, those on jaws in

a few series without canines. Dorsal low, its anterior rays slightly

falcate, 2^ in head. Color bluish olive, silvery below, scarcely yellowish

in life; a vaguely defined horizontal stripe of clear blue just below the

dorsal; dorsal yellowish gray, other fins dusky olive, a distinct black-

ish bar extending along lower lobe of caudal. West Indies; not rare.

{ruber, red, which the species is not; it was originally named from a

drawing erroneously colored.)

Scomber ruber, Bloch, Ichthyologia, plate 342, 1703, Ste. Croix.

Ouranx ruber, Bloch & Schneider, Syst, IchthyoL, 20, 1801; Jordan & Gilbert, Proc. U. S.

Nat. Mus., 1884, 32; Gunther, Cat., n, 430.

Oaranx blochii, Cuvier & Valenciennes, IIi>t. Nat. Poisa., ix, 60, 1833, Ste. Croix; same type.

Oaranx iridintis, Poey, Memorias, n, 22G, 1860, Cuba.

ingoidea iridiuus, Poey, Syuopsis, 366, 1868; Poey, Enumeratio, 77, 1875.

1818. CAKANX BARTHOLOH£I, OuTier & Valeadeoaea

(Yellow Jack ; Cibi Amakillo.)

Head :f,
; depth 2*. D. VIIf-1, 27 ; A. 11-1,23 ; scales 28. Body ovate,

deep ;um1 compressed, somewhat elliptical ; the profile anteriorly not ele-

vated, forming an even onrve continuous from the snout to the baseof

the dorsal the snout therefore not blunt. Top of head not much com-

pressed. Premaxillaries on the level of the lower edge of the pupil;

maxillary not reaching to opposite the front of the pupil. Teeth rather

Bmall, in :i narrow hand on each jaw, without distinct canines; villifonu

teeth on tongue, vomer, and palatines. Cheek about as deep as the eye,

which is rather small, considerably shorter than snout; adipose eyelid

little developed. Gill rakers long. Breast entirely seal}
;

Bofl parts "t

the vertical fins densely covered with small scales. Dorsal low, its anterior

« Slightly falcate. Pectoral I'm falcate, a little shortei than the head,
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reaching past the front of the anal ; caudal equally forked. Straight

part of lateral line 2| in body, scarcely as long as curved part
;
plates of

lateral line small. In life, bluish silvery, everywhere strongly washed

with golden, the young with golden spots. Fins all pale yellow : 110

black on opercle or lower lobe of caudal. West Indies, occasionally

northward to Florida and North Carolina ; common in Cuba. (Named
for the Island of San Bartolome\)

Caranx bartkolomsei, Ctjvieb & Valenciennes, Hist. Nat. Poiss., ix, 100, 183:5, St. Bartholo-

mew; Jordan & Gilbert, Synopsis, 43G, 1833.

inxcibi, Poey, Memorias, 11, 224, 1860, Cuba.

Caranx beard, Jordan, Proc. U. S. Nat. Mus., 1880, 486, Beaufort, North Carolina. (Type,

No. 27372. Coll. Gilbert.)

Caraugoides cibi, Poey, Synopsis, 366, 1867.

Subgenus TRICROPTERUS, Rafinesque.

1313. CARANX HIPPOS (Linnaeus).

(Crevalle; Toro ; Horse Crevalle ; Cayai.ly ; Jack; Jigvagia.)

Head 3£ ; depth 2£ ; lateral line (scutes) about 30. D. VIII-1, 20 ; A. II-I,

17. Body oblong, the anterior profile very strongly arched. Head large

and deep. Mouth large, low ; lower jaw prominent ; maxillary extending

to nearly opposite posterior border of eye, 2i in head. Teeth in upper

jaw in a broad villiform band ; an outer series of large, wide-set, conical

teeth ; teeth of lower jaw in one row, a distinct canine on each side of

symphysis: villiform teeth on vomer, palatines, pterygoids, and tongue.

Lateral line with a wide arch, its length 1£ in straight part, the angle

under fifth dorsal ray
;
plates not covering all of straight part. Dorsal

spines short, rather stout
;
gill rakers stout, rather long, 15 below angle.

Occipital keel sharp. Eye not very large. Pectoral falcate, | longer than

head. Breast naked, with only a small triangular patch of scales in

front of ventrals. Caudal lobes equal, nearly as long as head. Oliva-

ceous above ; sides and below golden ; a large distinct black blotch on

opercle, bordered behind with pale; a large faint black spot on lower

rays of pectorals, the latter sometimes wanting in young ; axil of pecto-

ral with a black blotch ; edge of soft dorsal black ; upper edge of caudal

peduncle dusky. Warm seas, generally abundant; found on both coasts

of tropical America, north to Cape Cod and Gulf of California, also in

the East Indies; a large and well-known food-fish. More abundant

northward on our coast than any other species of the genus except

Caranx crysos. Easily distinguished by its canines, its naked breast, and

the color markings, (itt-oc, horse.)

Scomber hippos, Linn.ei's, Syst. Nat., Ed. xn, 494, 176G, Charleston, South Carolina.

Scomber carangus, Bloch, Ichthyol., pi. 340, 17'.i3, Antilles. •

Caranx erythrurus, Lacepede, Hist. Nat. Poiss., in, 68, 1802, South Carolina; based on Scomber

hippos, Linn.ei s.

Carom daubentonii, Lacepede, Hist. Nat. Poiss., m, 72, 1802, Martinique; on a drawing l>y

Plumieb.

Caranx carangua, Lacepede, Hist. Nat. Poiss., in. 59", 74, 1802, Martinique; on a drawing bj

Pltjmier; Cuvier A: Valenciennes, Hist. Nat. Poiss., ix, 91, 1833; Gunther, Cat., u, 448,

I860, and of authors.
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Oaranx zanthopygit*, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 109, 1833, Isle de France.

Caranx, elcala, Cuvier ft Valenciennes, Hfst. Nat. Poiss., ix, 117, 1833, Vizagapatam; after

Ekalaparah, of Russell.

Oaranx antillanan, Bennett, Whaling Voyage, n, 282, 1840, West Indies.

Caranx defensor, De Kay, N. Y. Fauna: Fishes, 120, 1842, New York; Holbbook, Ichth. SouSh

Carolina, 87, 1860.

Carangus esculentus, Girart), U. S. Mcx. Bound. Surv., 23, pi. xi, figs. 1-3, 1859, Brazos San-

tiago, Texas. (Coll. Wunlemann.)

Carmigus chn/sos, Gill, Proc. Ac. Nat. Sci. Phila., 434, 1862; young.

Qttranx eanimu, GCnther, Fish. Centr. Amer., 432, 1869, Panama.
Carangus hippos, Gill, Proc. Ac. Nat. Sci. Phila., 18G2, 433, and elsewhere; Poky, Emimeratio,

75, 1875.

Cora xhippus, Jordan & Gilbert, Proc. U. S. Nat. 31ns., 1S82, 269; Jordan a Gilbert, Synopsis,

437; Jordan & Gilbert, Proc. U. S. Nat. Mua., 18S3, 200.

Subgenus PARATRACTUS, Gill.

1314. CARANX CRYSOS (Mitchill).

(Hard Tail; Runner; Jurel; Yellow Mackerel ; Crevalle.)

Head 3|; depth 3}. D. VIII-I, 24; A. II-I, 19; lateral line 50 (scutes).

Body oblong, moderately elevated, the dorsal and ventral outlines about

equally arched. Profile forming a uniform curve. Snout rather sharp.

Mouth slightly oblique, a little below axis of body. Maxillary reaching

about to middle of orbit. Teeth comparatively large; a single series in

lower jaw ; upper jaw with an inner series of smaller teeth ; no canines;

teeth on vomer, palatines, and tongue. Eye rather small, shorter than

snout, 34 in head. Gill rakers long and numerous. Pectoral as long as

head, barely reaching anal ; rarely longer than head in certain specimens

from Key West, possibly referable to C. caballus. Scales moderate; cheeks

and breast scaly. Lateral line with a weak arch anteriorly, which is

about half length of straight portion. Lateral scutes numerous, devel-

oped on whole straight part of lateral line. Greenish olive, golden

yellow or silvery below ; a black blotch on opercle; fins all pale. Length
1 foot or more. Cape Cod to Brazil

;
generally abundant, common farther

north than any of the other species of Caranx) a well-known food-fish

rarely exceeding afoot in length, not found in the Pacific, where it is

replaced by Caranx Caballu8. (xpvo'uq, gold.)

er cryBOB, Mitchill, Trans. Lit. .V Phil. S<><\ N. V., r, 1815, 424, New York.
' branx pitquettu, CoviEB A V ILENOIENNES, Hist. Nat. IViss.. i\, '.i7, 1833, San Domingo, Cuba,

and Brazil; Jordan A <;u bkrt, Synopsis, 436, L883.

Trachunis 8i]uamo8U8, Gronow, <';it. Fishes, Ed. Gray, 126, 1864, Carolina.

hi K ly, \ Y. Fauna: Fishes, 121, 1842; GOhther, Cut., h, 446, 1860.

Paratrachu puquetua, Gitl, Proc. Ac Nat. Sci. Phila., 1862, 432; Port, Synopsis,

fiLBERT, Proc. r. S. Nat. Mm- . 1883, 190; Jordan a Gilbert, Synop-

sis, 970, i

131.",. CABANX CABALLUS (GUnther).

(Gooixxro ; CociNBRO Dorado; Jdrrl.)

Head I ; depth 3*. I>. VIII-I, 24 (22 bo 24)j A. II-I, 21 (20 or 21); lat-

eral line 41 (developed scutes). Peotoral asnallj longer and scutes fewer

than in Caranx cryboh. Form of Corysot] rather, elongate, not greatly



022 Bulletin 4J, U?iited States National Museum.

compressed ; the dorsal and ventral outlines regularly and nearly equally

arched ; a low occipital carina ; a prominent supraocular ridge. Scales

comparatively large, the scaly sheaths of the vertical fins moderately

developed. Cheeks and upper part of opercles scaled ; breast scaly.

Teeth in a narrow band above, those in front somewhat enlarged,

those of lower jaw mostly in one series ; feeble teeth on tongue, vomer,

and palatines. Mouth rather small, the jaws nearly equal ; maxillary

reaching front of pupil, 2| in head. Eye large, 3i in head, the adipose

eyelid well developed. Gill rakers numerous, very long and slender, 28

below angle. Curve of lateral line low, the straight part beginning under

first ray of second dorsal ; length of arch If in straight part. Scutes of

lateral line strong. Pectoral tins very long, slender, and falcate, their

length considerably more than that of the head, 2f in length of body,

their tips reaching fourth anal ray ; ventrals short ; second dorsal and

anal a little elevated in front, the longest ray half length of head, the

last rays of the fin scarcely rising above the scaly sheath. Greenish above,

golden below; a black blotch on the opercle, no spots elsewhere ; fins

greenish, with faint dusky shades, nowhere distinctly black. Pacific Coast

of tropical America, Cerros Island to Panama, straying northward to San

Diego ; very common fromGuaymas southward. Closely related to C. crysos,

of which it is a representative on the Pacific Coast. Among our specimens

of Caranx crysos from Key West, are some which agree closely with the

type of Caranx caballus, having the pectoral scarcely shorter; it is not

likely that the two forms can be distinguished as species, and perhaps

not even as varieties, (caballus, horse; the names Caballo and Horse-

mackerel are often applied to species of Caranx.)

Trachurus hoops, Girard, Pac. R. R. Surv., Fish., 108, 1858, San Diego; not Caranx boops, CuviEB

& Valenciennes.

( 'aranx caballus,* Gunther, Fish. Centr. Amer., 431, 1869, Panama; Jordan & Gilbert, Proc. U.

S. Nat. Mub., 1880, 456; Jordan & Gilbert, Proc. U.S. Nat. Mub., 1883, 109; Jordan A

Gilbert, Synopsis, 435, 1883.

Caranx girardi,* Steindachner, Ichtliyol. Notizen, ix, 25, 1869, San Diego; based on Traclmnu

boops, Girard.

Caranx boops, <ii\L, Proc. Ac. Nat. Sci. Phila., 1862, 261.

Subgenus CARANGICHTHYS, Backer.

131fi. CARANX HARGINATUS, Gill.

Head 3V; depth 2f ; eye 3. D. VIII-I, 19; A. II-I, 15; scutes 30. Body

more elongate than in Caranx latus, the back less elevated, and the pro-

file less steep. Eye larger, 3^ in the young of C. latus of same size.

Teeth moderate, the anterior in both jaws little enlarged ; maxillary 2 in

head, reaching beyond pupil; teeth and month essentially as in Caranx

latus. Gill rakers rather long, about 12 below angle; scutes rather

weaker than in C. latus; arch of lateral line li in straight part, an

abrupt angle at junction of the two parts which is under sixth dorsal ray :

pectoral £ longer than head; cheeks and upper parts of opercle scaly;

^Wedonol know which of these two names of the same date is entitled to priority. QOit-

ther'e paper was w ritten flret and probablj printed first.
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breast scaly ; scaly sheath of fins little developed. Bluish ; sides golden
;

a very small, black opercular spot and a black axillary spot
;
young some-

times with faint cross bands; fins all deep golden, especially the anal;

dorsal and caudal broadly margined with black, the color covering most

of fin ; no spot on pectoral. Pacific Coast of Mexico ; rather common
at Mazatlan ; recorded from Mazatlan and Panama ; long confounded

with Caranx latus, which lives in the same watersf Caranx marginatus is

readily known by the slenderer form, dark colors, and larger eye. (mar-

ginatus, edged.)

Caranx maryiiiahts, Gill, Proc. Ac. Nat. Sci. Phila., 1866, 166, Panama. (Coll. ('apt. Dow.)

1317. CARANX LATUS, Agassiz.

(Jurel ; Xurel ; Horse-eye Jack.)

Head 3! ; depth 2|. D. VIII-I, 22 ; A. II-I, 16 to 18 ; lateral line with

35 8cutes. Form of Caranx hippos, but the profile not so strongly arched.

Teeth much as in C. hippos, the canines considerably weaker. Gill rakers

rather long, about 12 below angle. Breast scaly. Scutes present on

whole of straight part of lateral line; arched part of lateral line H in

straight part ; an abrupt angle at junction of the two parts, which is

under third dorsal ray. Pectoral about as long as head ; maxillary reach:

ing posterior edge of pupil ; cheek and upper parts of opercles scaly -

scaly sheaths of fins little developed. Bluish ; sides golden or silvery; a

very small, black opercular spot
;
young sometimes with faint dark cross

bands; fins mostly grayish. Anterior part of soft dorsal fin dusky:

caudal yellow, without black; no spot on pectorals; no axillary spot.

West Indies and all warm seas, occasionally north to Virginia; very

abundant southward; not so common northward as Caranx liijipo*.

Equally abundant on the west coast of Mexico ; our specimens from

Panama, Clarion Island, and Chatham Island apparently not different

from West Indian examples. Also common in the East Indies, if Caranx

hehcri is the same, as we suppose. The fiesh is sometimes poisonous in

the tropics, giving rise to the disease called Ciguatera, (latus, broad.)

Oaranx lotus, Agassiz, Pise. Bras., 105, 1829, Brazil ; Jordan & GILBERT, Pimc. U. S. Nat. Mus.,

1883, 200.

Otrmm Upturn*, Aqassiz, Pise. Bras., 106,1829, Brazil ; GOnther, Cat., n, 117

Scember hih<ri, Bennett, Fishes Ceylon, pi. 26, 1830, Ceylon.
Oaranx fallax, Ouvieb & Valenciennes, Hist. Nat. Poise., i\. 95, 1833, Antilles; Brazil:

Poet, Repertorio, 328, 1X75; Jordan A Gilbert, Synopsis, i">7, 1883.

Omrangu» fallax, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 433, ami elsewhere; Poet, Synopsis, 364,

1868.

Oaranx tern, CuvierJ VALENCIENNES, Hist. Nat. Poiss., IX, 106, 1833, Pondicherry.
Oaram -fin -'< </, <'i \ ii i; | Valenciennes, Hist. Nat. Poiss., ix, ii>7, 1833, East Indies.

Caranx peroni, Cuvieb & Valenciennes, lii-t. Nat Poiss., ix, 112, 1833, East Indies.
ii, ' \ n i. a Valenciennes, Hist. Mat. Poiss., i\, 113, L833, Malabar.

Oaranx belengeri, Covieb a Valenciennes, Hist. Nat. Poiss., i\. 116, 1833, Malabar.
Caram parasputea, BiCHARDSON, Voy. Erebus and Terror, 136, 1844, Port Essington.
Oaranx hippot, GOnther, Cat., n, 449, I860, not Scomber hippo* L. j GOnther, Fishes Centr. liner.,

1 31, i 369; Dat, i Isheeof Malabar, 80, 1866; GOnther, Fische der BUdsee, i H, fig. B4, 1876

richardi, HoLBROOK, [chthyol. Booth Carolina, 86, pi. 18, Hg. I, L860, South Carolina.
i Enumeratio, 76, 1876, Cuba.

• Oaranx aweua, Poey. Brillianl yellow; hIIvotj below; ventrals straw color; anal yellow; tip

'..I dorsal and candal lobes greenish. Length 10 Inches, Been In Onhs att. r north
winds in winter. Said to differ from Oaranx latu* onlj In color.—(Posy.)
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1318. CARANX MEDLSICOLA, Jordan & Starks.

Head 3? ; depth 2£. D. VII-I, 22; A. IT-I, 19 or 18; scutes 32. Pec-

toral £ longer than head. Dorsal lobe If in head ; caudal lobes equal to

head ; curve of lateral line 11 in straight part ; height of arch in

its chord 4. Eye 4 in head ; snout 3; maxillary 3 ; ventral 2£. Body
unusually deep and compressed, deeper than in Caranx latus ; the back
elevated, the belly similarly arched ; head moderate, deep, the nape arched.

Mouth small, maxillary broad, with broad supplemental bone. Teeth in

moderate bauds, the outer enlarged but not canine-like; upper teeth rather

larger than lower and in a broader band. V illiform bands on vomer, pala-

tines, and tongue. Eye moderate; preorbital rather narrow. Gill rakers

rather long and slender, about 12 below angle of arch. Soft dorsal and

anal with falcate lobes. Caudal well forked, the lobes equal. Pectoral

very long and falcate ; ventrals short. Lateral line rather strongly

curved, with moderate armature. Breast entirely scaly. Clear blue

above, silvery below ; no bands or spots anywhere, except a small, black

axillary spot, and a blue-green patch on back of caudal peduncle; pec-

toral bright yellow; anal and caudal yellow, the lobes blackish; caudal

grayish, the lobes black with whitish posterior edge; ventrals yellow;

young with a deep-blue spot above the eye in life. Length 6 to 12 inches.

About Mazatlan, on sandy shores; very common; the young of an inch

in length very abundant in the body cavity of a large translucent jelly-

fish found about the Venados Islands in January. (Medusa, a jelly-fish :

cola, to inhabit.)

Caranx medusicola, Jordan & Starks, Rept. Fishes Sinaloa, MS., 1895, Mazatlan. (Toll. Hopkins

Expedition.)

1319. CARANX LUGUBRIS, Poey.

(TlXOSA.)

Head 3^; depth 2?
; eye 4£. D. VII-I, 21; A. II-I, 18. Body oblong

ovate, compressed, deep, the back elevated, but not arched. Profile gib-

bous from occiput forward to above eye, thence straight and steep at a

considerable angle to a point in front of nostrils, whence the snout again

projects at a strong angle. Outline of back nearly straight from occiput

to front of second dorsal, thence declining regularly to caudal peduncle.

Ventral outline nearly straight from lower jaw to origin of anal, the base

of which is placed at a similar angle to that of soft dorsal. Head large,

very deep, deeper than long, occipital ridge not sharp. Mouth large, the

broad maxillary reaching to opposite front of pupil. Lower jaw strong,

the chin projecting when mouth is closed. Teeth in upper jaw in a narrow

villiform band, with an outer series of larger, conical teeth, 6 to 8 in num-

ber on each side, subequal and regularly arranged. Lower jaw with a

single series of teeth similar to the larger teeth of upper jaw, a few smaller

teeth intermixed with them. No differentiated canine teeth. Villiform

teeth on vomer, palatines, and tongue. Gill rakers rather long, close-set,
:

,
diameter of eye. Eye large, with a distinct adipose eyelid, its diameter

equal to that of the broad preorbital, which is wider than maxillary.
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Cheeks closely scaled ; opercles mostly naked below ; a few scales on sub-

opercle and interopercle. Scales on body not very small; breast closely

scaled. Lateral line with a moderate curve anteriorly, becoming straight

at front of anal, the length of the arch being less than t that of straight

part
;
greatest depth of arch about i its length. Armature of lateral line

beginning at the curve ; the plates rather large, very broad, 28 in number.
Fins with very few scales or none. Spinous dorsal moderate, the spines

rather strong, its last spine stout and free, nearly horizontal. Second
dorsal falcate, the longest rays more than half length of its base. Poste-

rior part of fin rather low, rising well above its low basal sheath of scales

which terminates near middle of fin; anal similar to soft dorsal, its

anterior rays more than half base «of fin. Free anal spines moderate.

Caudal lobes rather broad, equal, not very long, the upper as long as from
snout to edge of opercle, depth of fin from tip to tip about equal to

depth of head. Ventral fins short, not filamentous, as long as from snout
to end of maxillary. Pectoral extremely long, falcate, reaching to tenth

plate of lateral line, or about to seventh anal ray, its length 2| in that of

body, less than greatest depth of body. Color sooty blackish, nearly

uniform, the belly not paler than back. A black spot at angle of opercle,

none on pectoral. Ventrals, anal, and dorsal wholly black, as are the

shields of lateral line. Length 18 inches. Rocky islands in the tropics,

both in the Atlantic and Pacific. We have compared our specimens from
Clarion Island, Revillagigedos, with one of Poey's specimens from Cuba,
and with specimens obtained by Dr. Streets. These differ somewhat in

form and in the height of fins, but we have no doubt that all belong

to the same species, this being another of those common to
f
the two coasts

of tropical America. The species is rather common about Cuba, where it

is regarded as poisonous, and its sale in the markets is forbidden, (lugubris.

mournful, from its dark color and especially its bad reputation, associated

with the dread Ciguatera, a disease arising from fish poisoning.)

S*:oiubtr aaeensumit, 15loch & Schneider, Syst. Ichth., 33, 1801; not Scomber aaoenaioniB of Oshf.i k,

which may be Oaranx <juara.

Oaranx lugubru, Post, Memorias, n, 222, 18G0, Cuba; Jordan & Gilbert, True. U. S. Nat. Mus.,

1881, 227; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 201.

Caran.r frontalis, POST, Memorias, n, 222, 1800, Cuba.

Oaranx aaeenaionia, Cuyikb a Valenciennes, Hist. Nat. Puies., ix, 102, 1833; Gcntiiki;, Cat., n,

482,1860; GOntiier, Fischo SLulsee, xi, 132, pi. Si>, 187G; Glntiiek, Voy. Challenger, Shore
Fishes, 4,5,1880.

I 'orangua Iwjubris, Poey, Synopsis, 3G5, 18G8.

1880. CAIIANX MKLAMPYGUS, Curler a Valenciennes.

Head «3A ; depth 2| ; eye 2 in length of snout, lj- in depth of broad pre-

orbital, 2£ in postorbital pari of head, and 2 in interorbital area* Second
D. I, 22; A. I, 1!»: scutes about :>.'>. Body oblong ovate, compressed, the

back arched, the profile not steep, the ourve from snout to dorsal beings
nearly regular are; ventral outline nearlj straight from the chin to front

Of anal, where an angle is formed with the ascending base of the anal.

Head moderate, compressed, not blunl in profile, the occiput and inter

orbital region elevated and considerably cai mated. Mouth moderate,
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low, oblique, the lower jaw prominent, scarcely projecting beyond upper;

maxillary barely reaching to opposite front of small eye. Upper jaw with

a band of villiform teeth, in front of which is a row of strong teeth, about

10 on each side, the anterior largest, larger than in most species, but

hardly canines. Lower jaw with a single row of rather large teeth, irregu-

larly placed much smaller than the larger teeth of the upper jaw : villiform

teeth on vomer, palatines, and tongue. Eye small, placed high and far back

adipose eyelid small. Cheeks and upper part of opercles with small scales
;

rest of head naked. Gill rakers long and strong, as long as eye. Scales

rather small ; breast closely scaled : lateral line not strongly arched,

becoming straight opposite front of anal, its curved part If in length of

straight part. Plates on anterior portion of straight part scarcely differ-

ent from ordinary scales ; those on posterior portion moderate, with high

keels and appressed spines; 37 plates in all, counting from beginning of

straight part. Spinous dorsal moderate, the spines slender, rather high.

Procumbent spine obsolete. Soft dorsal low, falcate in front, the longest

ray little more than half base of fin, or \\ in length of head. Anterior

part of fin with a distinct scaly basal sheath, which becomes obsolete at

about the fourteenth ray. Anal tin similar to soft dorsal, a little shorter

and lower, its scaly sheath more developed ; free anal spines moderate.

Caudal fin widely forked, its lobes subequal, \\ in head, distance from

tip to tip more than length of either lobe. Pectorals long and falcate,

their tips reaching sixth anal ray, longer than head, and a trifle

less than greatest depth of body. Ventrals short, \ length of pec-

torals. Coloration in spirits olivaceous ; dark above
;
pale below, but

nowhere silvery ; top of head clear olivaceous ; opercular spot obsolete
;

lower jaw soiled golden ; no pectoral spot ; base of pectoral somewhat

dusky ; small irregular dark-brown spots, smaller than the pupil and

irregular in size, scattered without order over the body, rather most

numerous about pectorals. Caudal tin dusky, especially on its posterior

edge ; dorsal and anal dusky, their lobes black ; ventrals dusky at tip

;

pectorals olivaceous. Pacific Ocean, about islands in mid-ocean, widely

distributed. Our specimen from Socorro Island of the Kevillagigedo

group, (/u't'/ar, black ; ^vyr), rump.)

Caranx melampygus, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 116, 1831, East Indies.

Gi'NTHEK, Cat., ii, 440, I860; Gunther, Fische der Siidsee, 133, pi. 86, 1876; Streets, Bull;

U. S.Nat. Mus.. vir, 69, 1877; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 230; Jordan A

Gilbert, Proc. U. S. Nat. Mus., 1883, 201.

Coram slellatus, Eydoux & Soui.eyet, Voy. Bonite, Poiss., 167, 1840, Hawaiian Islands.

Caranx bixanthopterus, RCi-i-ell, Neue Wirbeltliiere, 49, 1837, Red Sea.

Subgenus URASPIS, Bleeker.

1321. CARANX GUARA (Bonnaterre).

( "Enxakeo.")

Head 3*; depth 2\ ; snout 2i in head; eye 4f to 5±. D. VII-I, 26: A.

II—I, 21. Shields 24 to 29, 112 scales in lateral line. Body oval, compressed,

the outlines evenly curved; head compressed; upper profile steep, not

strongly decurved; mouth small, the broad maxillary barely reaching
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front of eye ; teeth in jaws biserial in young, uniserial in adult, the
teeth subequal, blunt ; villiform teeth on vomer, palatines, and tongue in

the young, these disappearing entirely with age, traces remaining in spec-

imens of 13 inches ; lips thick in the adult. Lateral line little arched, its

curved part rather longer than its straight part. Pectoral long, falcate,

reaching seventh soft ray of anal, slightly longer than head. Soft dorsal

and anal low, scarcely elevated in front, the rays 2f to 3 in head. Caudal
lobes long, as long as head. Bluish and silvery; a black opercular spot;

no spots on fins. Length 2 feet. (Steindachner.) Tropical parts of the
Atlantic, widely distributed ; not rare in the Mediterranean ; common
along the coasts of Africa, Brazil, and the Madeiras. Not certainly known
from the West Indies, though doubtless occurring there. It is also abun-
dant in the South Pacific, if Caranx platessa and Caranx chilensU are really

the same species, as is supposed. We have not studied this species and
are not sure of all its synonymy. (Guara Tereba, a Brazilian name used
by Marcgrave for some Caranx, apparently Caranx latus.) (Eu.)

fScomber adsceruwttis, Osbeck, Iter China, 1757 and 1771, English edition, Ascension Island;
soft D. 25; A. 25. Gray above; 6ides 6ilvery. Length 1 foot. May be crumenophthabmu or

ruber; not Scomber aseensionis, Fobster, 1801, nor Camus ascensioni*, Civier & Valen-
ciennes, which is C. lugvbris.

Scomber guara, Bonnaterre, Encycl., 1788, 139, pi. 58; on aspecimen fromAmerica in JusBieu'e

collection.

Scomber dentex, Block & Schneider, Syst. Ichth., 30, 1801, Brazil.

Caranx dentex, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 87, 18:',:;; GtJnther Car., n 441

I860, erroneously ascribed to New Orleans; Steindachner, Ichth. Berichte, v, 3(J, pi. 1,18(58;

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 198.

f Trachurus anperialis, Rafinesque, Caratteri, 12, 1810, Palermo.
Caranzluna, Geoffroy St.-Hilaire, Descr. Egypte Poiss., pi. 23, about 1820, Egypt.
OUula banfoi, Risso, Eur. Merid., in, 422, 1826, Nice.

f Caranx plalessa, COVIER & Valenciennes, Mist. Nat. Poiss., ix, 84, 1833, seas of the Indies.

nx georgianus, Civikk & Valenciennes, Hist. Nat. Poiss., ix, 85, 1833, Australia.

eolea, Civier & Valenciennes, Hist. Nat. Poiss., ix, 86, 1833, Brazil.

nx anaUs, CuvIEH & Valenciennes, Hist. Nat. Poiss., ix, 88, 1833.

f Caranx chUenek, Gay, Hist. Chili, Zool., n, 250, 1850, Juan Fernandez.

420. GNATHANODON,* Bleeker.

Qnatkanodon, Bleeker. Verb. Batav. Qenootsch., \\i\, Makreele, 1861, (epeciosm; teeth on

tongue only, none on jaws or palate).

'•m.l, Proc. Ac. Nat. Bci. Phila., 1862, 133, [apecionu; doI Caranx, as restricted \<\

Bleeker).

"BgpocaranXf Klunzinqeb, Fische dee Rothen Meeres, 92, 1884, (apecionu).

This genus diilers from Caranx mainly in the dentition, the teeth being

very small, granular, and entirely lost with age. The maxillary is broad,

the body compressed, and the fins arewithoul filaments. Tropical seas

"o<, jaw ; d, without; b6oi(
t
tooth.)

uld the name Caranx be regarded a- limited to the species (apecionu) firs! placed In it In

the manuscripts ol Oommerson, the present genua would !»• called Caranx, rather than
Onathanodi
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1322. GNATHANODON SPECIOSUS (Forskal),

(MOJAKRA DORADA.)

Head 3,', : depth 2\ to 2. Second D. I, 20; A. I, 1G; scutes weak, about

15. Teeth very minute, disappearing early : none on vomer or palatines;

cheeks scaly ; breast entirely scaly. Curve of lateral line 1\ in straight

part. Body broadly ovate, strongly compressed: vertical tins somewhat
falcate; the lobe of the soft dorsal about half head; pectoral falcate, g

longer than head. Gill rakers numerous, long, about 20 below angle.

Color brilliant golden, with 6 broad, dusky cross bands, a narrow stripe

between each pair of broad ones; opercular spot obsolete, a small black

axillary spot ; caudal lobes with dusky inner edge : no dark spots on

caudal in young or old. Length 2 feet. Tropical parts of the Pacific

and Indian oceans, Cape San Lucas to the Red Sea; on sandy shores : an

excellent and valued food-fish. The three dark blotches on the caudal

fin described and figured by authors as characteristic of G. speciosus are

not found in our specimens, (speciosus, beautiful.)

Scomber syieciosus, ForsAl, Descr. Anim., 1775. xn, Red Sea, at Djidda, Arabia.

Scomber ran, ForskAl, /. c, 1775, 54, Djidda.

Caranx poloosoo, Richardson, Toy. Erebus & Terror, Ichth., pi. 58, fiy. 4 and 5, ls44; railed

Caranx speciosus in text; Australia.

Caranx speciosus, Gunther, Cat., ii, 444, 1860; Gunther, Fish. Centr. Auier., 431, 1800; Jordan

& Gilrebt, Proc. U. S. Nat. jIus., 1882, 375; ibid, 1883, 202

Caranx panamensis, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 1GG, Panama.

421. CARANGOIDES, Bleeker.

Garangoides, Bleeker, Batav. Genootsch. Verh., xxiv, Makreele, 1851, (plagiotsenia; teeth equal

several series in both jaws and on palate and tongue).

Teeth persistent, all small, in villiform bands on jaws, vomer, pala-

tines, and tongue. Lateral line scarcely arched in front. Body oblong,

not much elevated; none of the dorsal rays produced. Otherwise essen-

tially as in Caranx. Tropical seas. (Caranx) eldog, likeness.)

1323. CARAXGOIDES ORTHOGRAMttUS (Jordan & Gilbert).

Head 2f ; depth 3f; eye large, broader than preorbital, its diameter 1'

in length of snout, 4j in head. Second D. I, 32: A. I, 26; scutes 17.

Body. elliptical, compressed, the back regularly but not strongly arched,

the ventral outline forming a rather even but less convex curve. Head
longer than deep, rather pointed in profile, its median ridge somewhat
elevated. Mouth low, oblique, the maxillary extending to nearly oppo-

site front of pupil, its length 2*- in head : lower jaw slightly projecting.

Teeth all equally minute, in villiform bands on jaws, vomer, palatines,

and tongue. Adipose eyelid little developed. Cheeks and temporal

region with fine scales; rest of head naked. Scales rather small, those

below pectorals smaller; a naked area on breast, becoming wider for-

ward from base of ventrals. Lateral line almost straight, slightly

undulated and curved upward above pectorals, becoming straight by
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almost imperceptible degrees opposite lobe of anal. Greatest depth of

the arch less than diameter of pupil ; the length of straight part less than
that of the curve. Plates developed only on the posterior third of the

straight part; the plates small, with low keels, their spines little promi-

nent ; 15 to 18 plates developed, including small ones, in front of which
aie about 40 ordinary scales on the straight portion of the lateral line.

Spinous dorsal very small, of 3 weak spines slightly connected by mem-
brane, the highest spine not longer than diameter of pupil (these spines,

probably, more numerous and larger in young examples). Soft dorsal

long and low, with slender rays; a well-developed scaly basal sheath

anteriorly. Elevated rays in front a little more than \ the base of the

fin, a little more than half length of head ; anal shorter than dorsal, its

anterior lobe equally high, and with a similar basal sheath. Free anal

spines obsolete in typical specimen. Caudal lobes moderate, equal, as

long as head, their length equal to the depth of the fin from tip to tip.

Pectoral fin falcate, its tip very slender, reaching eighth ray of anal, its

length 2\ in body. Ventrals short, 2\ in head. Coloration in spirits,

smutty olivaceous, everywhere irregularly clouded with darker, the belly

scarcely paler than the back : opercular spot obsolete. Dorsal, anal, pos-

terior border of caudal, and tips of ventrals blackish ; fins otherwise

dull olivaceous. Length 16 inches. Revillagigedo Islands; one specimen

known; the species is possibly identical with the one called Caranx

ferdau by Giinther (Fische der Siidsee, 134, 1876), from the Pacific

islands. It is, however, certainly different from the original Scomber

ferdau of Forskal, from the Red Sea. (bpdog, straight; ypafifi//, line.)

Caranx orthogrammus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 226, 1881, Sulphur Bay,
Clarion Island, Revillagigedos. (Type, No. 28345. Coll. Lieut. Nichols.)

Carawjoides orthogrammus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 202, 1883.

422. CITULA, Cuvier.

CUula, CUVIER, Regno Animal, Ed. 1, 315, 1817, (armata).

Atropw, CrviEK, Regno Animal, Ed. i, 1817, 324, (atropus).

This genus differs from Carangoidea mainly in having one or more of the

anterior rays of the soft dorsal produced in filaments. The body has not

the distorted form seen in Alectis, but is more like that of Caranx. The
young is more like Caranx in form and appearance than the adult,* its

Compared with the central species of Caranx (as Caranx lotus), CUula dortaUt differs strikingly

in many respects, among others the following: The greater compression and elevation of the

body, the greater length and sharpness of the breast, the much greater depth of the preorbital

region, the great r prominence and sharpness of the frontal and occipital keel, the more oblique
, of the bones of the head, the feebleness and uniformity <>f the teeth, the approximation

below of the mandibular rami, the reduction in size of the scales and scuti -. and the Increase oJ

tin- naked areae, the reduction or loss (In the adult) of the dorsal and anal spines, the Increase in

length ol the lobes of the dorsal, anal, and caudal, and, Anally, the Increase Id the difference

n the old and the young. Not one of these features is, however, well adapted tor generic
tion, as thoj increase bj easj transitions from species t" species. <>n the other hand,

comparing CUula dorsalis with Selene vomer, we lind that in almost every one of the differences

above noted, the latter irries th< Be i haracten i" a -till greatei extreme, and diffei

CUula dorialit in just the respects in which the lattor differs from Caranx latv: Vomer eetipinnu
is, in some r< jard ~tiii more extreme than Seletu vomer, although it has not quite l

> -st

the lad ml -i nil-. \- a matter of fad the Caraugins (excepting MegalatpU, Decaplenu, and pot*
k i i .

! \ Trachurun) forma continuous, almosl unbroken series, only divisible Into genera for oon<
lenience sake, beginning with Trachunuou the one hand and ending with S*tai< on thi

K. N.A. 00
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later development carrying the fish farther in the direction of the extreme

forms Alectis, Hynnis, and Selene. Warm seas. (Citula, an Italian name

of Zeus fdber.)

1324. CITULA DORSALIS* (Gill).

(Pampano.)

Head 31; depth 2,
1

,,. D. VI-I, 19; A. II, I. 17; eye -if in head; snout 2$.

Pectorals • longeT than head ; ventrals short, 3 in head ; dorsal lobes li in

body reaching middle of caudal. About 25 developed scutes. Caudal lobe

equal to head. Dorsal with 1 long filament, anal with 1. Caudal moderate,

the lobes equal. Dorsal sheath of scales very low. Pectoral very long,

falcate, reaching tenth anal ray. Ventrals small, reaching just past vent.

Body dee]>. compressed, rather ovate than angular, profile straight from

the vertically truncate snout to nape, then rounded, then straight to front

of dorsal. A nearly straight line from chin to front of anal. Eye rather

small : adipose eyelid small ; preorbital deep ; mouth rather large, the

lower jaw included : teeth small, in broad bands on jaws, vomer, and pal-

atines ; maxillary reaching pupil, 2i in head. Cheek entirely scaly, some

scales on opercle above ; breast naked, body well scaled : a parti}' naked

area above lateral line; body with small scales, the nuchal region naked,

scarcely carinate. Gill rakers rather long, 2 + 15. Lateral line evenly

curved, the curve high, equal to straight par^t. Scutes small, 18 with

keels, the total number of scales on straight part 58. Steel blue above,

silvery below, with golden reflections and shades; fins all pale, tinged

with yellowish, some of the posterior membranes of dorsal dusky: no

black on pectorals ; axis jet black; ventrals tipped with dusky. Opercle

with a dusky streak along its edge ; blackish within ; a dark spot on

orbit above. Young more elongate, the produced rays shorter. Length

about 1 to 2 feet. Pacific Coast of Mexico, not rare on sandy shores in

the surf, Mazatlan to Panama, (dorscihs, pertaining to the back.)

salts, <:ill, Proc. Ac. Nat. Sci. Phila., 18t>3, 1GG, Panama: not Vomer dorsalis, Gill,

Guntheb, Fish. Ceutr. Aiuer., 432, 11

CUula dorsalis, Jobdan A: Gilbert, Proc D. S. Nat. Mub., 1882, 375.

Caranx oirynter, Jobdan & Gilbert, Proc. U. S. Nat. Mus., 1883, 202; a new Dame as a substitute

for dorsalis, preoccupied iu Garanx, it Vorru r dorsalis is regarded a.- a species of ' 'aremz.

* A large specimen from Mazatlan apparently represents tin- adult condition of this species,

Lt8 characters are: Eead 3%; .K-pth 2J^. Second D. 1, 18; A. I, 17; about 25 scutes developed.

Body rather elongate, moderately compressed, with angulai outlines. Profile of head rounded;
that of belly somewhal concave, forming an angle at front of anal similar to that at trout ofdor-
sal. Eye 5 in head; maxillary 2%; mouth moderate; lower jaw included. Teeth in broad, vilh-

form bands od both jaws and od vomer and palatines. Nostrils large, equal, close together. Gill

rakers 3 -j- 14, rather stunt, >horter than eye. Dorsal spines all obsolete in specimens examined.
First I soft, filamtjhtous, 1% in body; longest anal ray2% in body. Caudal keel consid-

erably elevated, \\ith a small keel al m .\ t - and below it; scutes not sharp; caudal lobes subequal,

about a~ long as head; pectorals falcate, ^ longer than head: ventrals short, 3% in head. Curve
of lateral line low, 1

\
_ times in Btraight part, its height ', the length of its chord. Maxillary

broad, with very broad supplemental bone, its greatest width -., eye. Color silvery, Btronglj
tinged with golden, olive on upper parts, with pearly reflections below; a large black spot in

axil, nearly as largi as eye. Fins all pale. A single large specimen, 2 feet in length, taken in

the Astillero at Mazatlan.
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423. ALECTIS, Kafinesque.

(Threadfishes.)

Gallus, Lac£pede, Hist. Nat. Poiss., iv, 583, 1802, (vircsccns; name preoccupied in birds).

Alectis, Rafinesque, Analyse de la Nature, 1815, (substitute for GaOus, preoccupied).

Bhpharis, Cuvier, Regne Anitu., n, 322, 1817, (ciliaris; name preoccupied).

Scgria, Cuvier, Regne Anim., Ed. n, Vol. n, 209, 1829, (indicd).

Gullichthi/s, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 1G8, 1S33, {gallus; substitute for Gaitus)-

Blepharichthijs, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 431, (ciliaris; substitute for Blepharis, pre-

occupied).

Body rhomboid, deep, strongly compressed, more or less completely
covered with minute embedded scales, sometimes apparently naked

;

scutes on the straight portion of the lateral line enlarged, bony, and
spinous, as in Caranx, but much less developed. Mouth moderate, with

bands of villiform teeth on jaws, vomer, palatines, and tongue. First

dorsal fin little developed, the spines short and rudimentary, mostly dis-

appearing with age ; soft dorsal and anal similar to each other ; the first

five or six rays of each fin elongate and filiform in the young, becoming
shorter with age ; ventral fins elongate in young, short in the adult

;

pectorals falcate ; no finlets. Caudal peduncle narrow, the caudal widely

forked. Gill rakers moderate, stout. This genus is not essentially different

from Caranx, the great change in form arising from no important modifi-

cation of the skeleton. The changes due to age are surprisingly great,

as Dr. Liitken has shown, the characters of the nominal genera being

chiefly stages in the growth of individuals. The young individuals are

almost orbicular in form, with the filaments excessively long. Tropical

seas. (a/itnTup, a cock ; different species having been known as Meerhenne

or Gallus marinus, Peixe-Gallo, Gal, or Pohson-Coq; these names first

applied to Zaun faber.)

1825. ALECTIS CILIARIS (Blocb).

(Threaui-ish ; Cobisi.f.r Fish
;
Sunfish.)

Head 3J; depth 1± to 2. D.V1-I, 19; A. II-I, 16; scutes 12. Body
oval, much compressed, highest at the elevated bases of dorsal and anal

tins. Preorbital very deep. Mouth nearly horizontal in the adult, very

oblique in the young. First rays of dorsal and anal filamentous, exceed-

ingly long, in the young much longer than body, becoming shorter with

age. Lateral line with a wide arch, the curved portion about equal to

the straight part. Scaly sheath of fins littlo developed. Scutes becom-

ing stronger and blunter with age. Ventrals broad : occipital keel sharp.

Pectorals long and falcate, longer than head. Bluish above, golden yellow

below; a dark blotch on opercle; a black spot on orbit above; a black

blotch on dorsal and anal in front. Tropical America on both coasts,

ranging north to Cape Cod and Ma/at Ian, generally common sout hw anl.

ahont the Florida Keys and Cuba ; a food-fish of some importance. The
many nominal species of tins type have been reduced i'.\ Liitken to three

or four: (/alius and ciliaris of the East holies. alt x<t mlrinus of North
Africa, and crinitus of America. We have not examined the East Indian
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forms, Imt we see no reason for doubting that ciliaris is the young ofgallus,

as has been supposed by Dr. Day and others. The name gallua was, how-
ever, originally applied by Linnaeus to Selene vomer. Our young speci-

mens of crinitu8
}
moreover, agree fully with the figures of ciliaris. We

think it, therefore, extremely probable that all the nominal species of

this type are forms of Aleclis ciliaris. As has been shown by Lutken
(Spolia Atlantica, 197), the nominal genera Scyris, BlepHaris, and Gallich-

thys, are simply stages in the development of individuals, the charac-

ters assigned to these genera changing with age. (ciliaris, with long

lashes.)

Zeus ciliaris, Bloch, Ichthyol., vi, 29, pi. 29, 1788, East Indies; young.

Scomber filamentosm, Mvmio Park, Trans. Linn. Soc, in. 36, 1797. Sumatra.
Gattui virescens, Lacepede, Hist. Nat. Poiss., iv. 583, 1803; after Lixx.eis.

Zeus crinitus, Mitchili., Amer. Journ. Sci. Arts, xi, 1S2«',, 144, Shoreham.
Blepharis crinitus, De Kay, N. Y. Fauna: Fishes, 123, 1842.

Alectis crinitus, Jordan & Gilbert, Synopsis, 438, 1883.

Blepharichthys crinitus, Gill, Proc. Ac. Nat. Sci. Phila., 18G2, 262.

Caranx crinitus, Jordan & Gilbert, Proc. I". S. Nat. Mus., 1882, 359; ibid 1883, 203.

Gallichthys crinitus, Lutken, Spolia Atlantica, 131, 197, 1880.

Blepharis sutor, Cuvieb & Valenciennes, Hist. Nat. Poiss., ix, 161, 1833. Caribbean Sea.

Caranx sutor, Gixtiiek, Cat., n, 454, 1860.

Blepharis major, Cuvieb & Valenciennes, Hist. Nat. Poiss., ix. 163, 1833, West Indies.

Gallichthys chevola
}
Cuvieb & Valenciennes, Hist. Nat. Poiss., ix, 175, 1833, East Indies.

Oarangoid.es blepharis, Bleekei;, Verhand. Batav. Genootsch., xxiv, Blakr. G7, 1852, East
Indies.

Carangoides gallichthys, Bleekeb, I. c, G8, East Indies.

Scyris anaiis, Poet, Synopsis, 369, 1868, Cuba; a large specimen without filamentous rays on

the anterior part of the anal; probably an accidental variation ; the dorsal has the second

ray as long as the body; the other filamentous rays shorter. A. I, 14.

424. HYNNIS, Cuvier.

Hynnis, Cutteb & Valenciennes, Hist. Nat. Poiss., ix, 195, 1833, (tjorcenzis).

This genus has the high, compressed, angular body of Selene, the dorsal

and anal lobes not ending in filaments, and the caudal peduncle armed
with a few weak plates, as in Aleclis. Its position is between Aleclis and

Seli in . with close affinities to both. As elsewhere stated, the separation of

these peculiarly formed genera from Caranx and from each other has no

basis in any structural character of importance. Tropical seas. (vvvtc, a

vomer or plowshare.)

a. Eye moderate, 5% in head in adult; pectorals pale. cubensis, 1326.

aa. Eye very large, 33 rj in head in adult; pectorals tipped with dusky. H0PKIN8I, 1327.

1326. HYNNIS CUBENSIS (Poey).

Head 1 in total length with caudal (about 3$ without); depth 3 (2i

without). D. I, 19; A. I, 1(1. Eye 5£ in head in specimen of 2 L feet.

Maxillary reaching nostrils. Teeth villiform, present on jaws, vomer, and

palatines. Scales minute. Arch of lateral line very convex. Its scuteB

weak. Pectorals falciform, a little longer than head. Insertion of anal

opposite second third of pectoral. Dorsal moderately falcate, its height -

that of body below it. Caudal deeply forked. Silvery, with bright
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reflections; a large blue spot on opercle ; lips bluish ; no spot on pectoral.

Length 3 feet. Cuba. (Poey.) We have examined Poey's drawings of

this species and are sure that it is distinct from Hynnu alexandrinus,

the Egyptian species.

Hynnis cubensia, Poey, Memorias, n, 235, 18C0, Havana. (Coll. Poey.)

1327. HYNNIS HOPKINSI, Jordan ft Starks.

(Pampano.)

Head 3£ ; depth 2 ; eye 3£. D. VI-1, 18 ; A. II, I, 15 ; snout 2f in head :

maxillary 2f ;
pectoral 3^ in body ; V. 2iin head ; dorsal lobes 2£ in head

;

caudal lobes 1| ; anal 2£ ;
preorbital 4£ in head. Body oblong, compressed,

elevated, with angular outlines, ventral outline sharp. Top of head
sharply carinate

;
profile nearly straight from snout to nape, there boldly

convex, then nearly straight to elevated front of soft dorsal, a concavity

in profile before soft dorsal and before anal. Mouth oblique, rather

large, the jaws equal. Broad bands of small sharp teeth on jaws, vomer,

and palatines. Eye very large. Dorsal and anal lobes low, none of the

rays prolonged. Lateral line with a long arch, as long as straight part,

which has about 12 elevated scutes and 37 scales in all from end of curve;

curved part of lateral line undulating behind. Gill rakers short, rather

few, 12 in all, those above angle obsolete. Body minutely scaly. Belly and
lower parts largely naked, a large patch of scales on cheeks ; head other-

wise naked. Pectoral long, falcate, reaching seventh anal ray ; ventrals

not short, reaching past vent. Caudal moderate. Bright blue above, with

bright reflections; sides bright silvery; no golden: a narrow brownish
streak not quite so wide as pupil from upper part of gill opening to middle

of base of soft dorsal
;
pectoral tipped with black ; axil of pectoral dusky ;

upper fins rather du«ky, lower white ; dusky on angle of opercle inside

and out, but without definite spot. One specimen, 26 inches long, taken
with a seine in the surf at Puerto Viejo, near Mazatlan. (Named for

Timothy Hopkins, esq., of San Francisco, founder of the Hopkins Labora-

tory on Monterey Bay, in recognition of his deep interest in biological

research.)

Ifymu hopklnei, Jobdam & Stauks, Rept. Fishes Sinaloa, IMS., 1896, Mazatlan. (Typ

1663, L. S. Jr. Univ. Mas. Coll. Hopkins Expedition.)

425. VOMER, Cuvier and Valenciennes.

Tomer, Cuvieb a Valshotskxis, Hist. Nat. Poise., i\, 189, 1833, (brovmii).

Plotysomns, Swainson, Class
1d Fishes, 11, 260, ls:*,!i, (brovmii).

This genus is closely allied to Caranx
f
from which it differs only in its

distortion of form, ;m<l in its weak teetfa and very low fins. Body l»road

ovate, very strongly compressed, all the outlines sharply trenchant.
Head \eiy gibbous ahove the eyes, us :uiierior profile vertical j Lateral

line strongly arched, its posterior portion with very weak shields. Scales

minute, rudimentary ; soft dorsal and anal extremely low . not falcate.

foUDg 111 ne 1
1
deeper in fori 11 than t he ad 11 1 1 , a 1 1 t he tins h i gbei . 1 BSembling

8( U in . Warm seas.
1 vOTRi /', «l plow share, from I he form of t he bodj . )
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a. Soft dorsal with about 25 rays; depth in adult less than half length. dorsalis, 1328.

aa. Soft dorsal with 21 or 22 rays.

b. Depth in adult about half length. setiptnxis, 1329.

bb. Depth in adult much more than half length. gaboxexsis, 1330.

1328. TOMER DORSALIS, Gill.

Depth less than half length of body. D. VII-1, 25 ; A. I, 20. West Indies

and west coast of Africa. (Gunther.) A doubtful species, not seen by us.

(dorsalis, pertaining to the dorsal, which is longer than in Vomer setipinnis.)

Argyreiosus setipinnis, var. B, Gunther, Cat., n, 459, I860, St. Vincent, Cape Verde Islands;

West Indies.

Vomer dorsalis, (Jill, Proc. Ac. Nat. Sci. Phila., 1862, 436; after Gunther.

Vomer senegalensis, Guichenot, Ann. Soc. Linn. Maine et Loire, 1865, 35, Senegal.

Vomer goreensis, Guichexot, 1. c, 37, Gorea.

Garanx setipinnis dorsalis, Jordan & Gilbert, Proc. TJ. S. Nat. Mus., 1883, 204.

1329. TOMER SETIPINNIS (Mitchill).

(Jorobado; Mooxfish; Horsefish; Blunt-nosed Shiner.)

Head 3£; depth 2 in adult, 1£ to If in young. D. VIII-I, 21 or 22; A.

11-1,19 or 20; scutes 20. Body oblong, rhombic, less elevated than in

Selene vomer', profile anteriorly nearly vertical, highest above the eye,

snout somewhat protruding, belly mostly arched in the young; mouth

oblique ; maxillary reaching vertical from front of orbit. Ventral fins

minute; dorsal and anal very low, especially in the adult, the long rays

disappearing very early
;
pectorals falcate, about as long as head. Green-

ish above, below golden or silvery. Young with a black blotch at origin

of straight part of lateral line. Tropical America, on both coasts ; from

Maine to Brazil, and Cape San Lucas to Peru; generally common south-

ward, the young coming northward in the Gulf Stream ; also in Western

Africa, (seta, bristle; pinna, fin.)

Zeus setipinnis, Mitchill, Trans. Lit. and Philos. Soc. N. Y., 1815, 384, New York.

Vomer brovmi, Civier & Valenciennes, Hist. Nat. Poiss., ix, 189, plate 256, 1833, New York

and West Indies.

Argyreiosus setipinnis, Gunther, Cat., n, 459, 1860.

Vomer setipinnis, Gii.l, Proc. Ac. Nat. Sci. Phila., 1862, 436; Jordan & Gilbert, Synopsis, 440,

1883; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 204.

Selene setipinnis, Lutken, Spolia Atlantica, 135, 1880.

Plalffsomus spixii, SwAINSON, Class'n Fishes, n, 1839, 250, 406, Brazil; after Snx and AOABSIZ,

pi. 57.

Platysomus mieropteryx, Swainson, I.e., 406, Pernambuco.
Argyreiosus unimaculatus, Batch elder, Proc. Post. Soc. Nat. Hist., n, 1845, 78, Maine; young.

Vomer sands -marths , columbianus, martinicensis, dominieensis, noveboracensis, saneta -pi tri, brasiliensis,

cayennensis, and cvbse, Guichenot, Ann. Soc. Linn. Maine et Loire, 1805, 38 to 14, localities

indicated by the names.
Vomer curtus, Cope, Proc. Amer. Philos. Soc. Phila., 1870, 119, Rhode Island; young.

1330. VOMER GABONENSIS, Guichenot.

Depth in adult more than half length. D. VIIT-T, 22: A. I, 18 or 19.

West Indies and we~t coast of Africa (Gunther). A doubtful species, not

seen by us.
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Argyreiosus setipinnis, var. A., Ginthek, Cat., n, 459, 18'iO, Fernando Po ; San Domingo
;

Jamaica ; Bahia.

Vomer gabonensis, Giichexot, Ann. Soc. Linn. Maine et Loire, 1865. 42, Gaboon.
Argyreiosus gabonensis, Steindaoiiner, Fisch-Fauna dee Senegals, 38, 1869.

nz setipinnis gabonensis, Jordan & Gilbert, Proc. U. S. Nat. Mob., 1883, 204.

426. SELENE, Lacepede.

(MOONFISHES.)

Selene, Lackpede. Hist. Nat. Poiss., iv, 560, 1803, (argeniea = young of vomer).

Argyreiosus, Lacepede. Hist. Nat. Poias., iv, 566, 1803, (vomer .

Body very closely compressed and much elevated, the proiile very
oblique or nearly vertical ; edges of body everywhere trenchant, espe-

cially anteriorly. Head short and very deep, the opercle very short . and
the preorbital extremely deep ; an abrupt angle at the occipital region.

Mouth rather small; premaxillaries protractile, fitting into a notch

between the bases of the maxillaries : maxillaries broad, each with a

supplemental bone. Tongue narrow, free. Teeth minute, on jaws,

tongue, vomer, and palatines. Gill rakers long and slender. Spines of

fins usually weak, more or less filamentous in the young ; free anal spines

immovable, sometimes obsolete in the adult. Soft fins falcate, much
elevated. No fin lets. Head naked. Scales minute. Lateral line wholly
unarmed. Coloration silvery. Tropical seas. Notwithstanding its extra-

ordinary form, this genus differs in no important regard from ('((raits.

(ceTiTjvri, the moon.)

a. Dorsal with about 18 soft rays, anal with about 15; anterior profile of head curved; bones

of head lower and less oblique than in Selene vomer. a rstedii, 1331.

aa. Dorsal with about 23 soft rays, anal with about IS; anterior profile of head, from baae

of snout to occiput, almost perfectly straight. VOHEB, 1332.

1331. SELENE (ERSTEDII, Lutken.

Head .3: depth 2. D. VI-I, 15; A. (II)-I, 11 : eye 1 in head : snout 1
j ;

maxillary 2i ; ventral 3*
; caudal lobes equal head: pectoral I longer

than head. Body compressed and elevated, but less so than in Selene vomer;

profile oblique, concave over snout, then straight to occiput, which is

well rounded; line of back straight to soft dorsal, then slightly curved
to caudal peduncle; ventral outline rounded on breast to ventrals, then

straight to anal, forming an angle at first ray. then straight to caudal

peduncle. Mouth projecting, with minute teeth on jaws, vomer, pala-

tines, and tongue: gill rakers thiek and blunt, many of them knobbed at

tip—in old examples at least, 1 above angle with 3 or I rudimentary
ones, and 13 below. A large thickened knob at occiput. \ civ conspicu-

ous in adult, due to the thickening of the Bupraocoipital crest. Pectoral

falcate, reaching to tenth anal ray; dorsal and anal Lobes filamentous,

reaching past tips of caudal lobes; lateral line strongly arched, its ourve

equal to its straight part. Color silvery, with bluish reflections above;

donal and caudal dark, pectoral, ventral, and anal white: axil dusky.

Length r> inches. Pacific Coast of tropical America, from Macatlau to
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Panama; not common. Here described from an adult example taken at

Mazatlan. (Named for Professor 0rsted of Copenhagen, its discoverer.)

Selent erstedii, Lvtken, Spolia Atlantica, 144, 1880, Punta Arenas.

Selene cerstedii, Jordan & Gilbert, Proc. U. S.Nat. Mus., 1883, 205.

1332. SELENE VOMER (Linnaeus).

(Moonfish ; JoROBADO ; Look Down ; Horsehead.)

Head 3 ; long dorsal rays 2 ;
pectoral 2| ; long anal rays 21 ; depth 1'.

the young much deeper. D. VII -I, 23 ;* A. II—I, 18. Anterior profile from

tip of snout to occiput almost perfectly straight in the adult. Diameter

of eye, length of opercle, and distance from eye to profile about equal
;

eye 2 in maxillary, 2\ in preorbital ; mandibles very deep, the dentary

bones thin, approximate ; one or two of the dorsal spines greatly elongate

and filamentous in the young, short in the adult ; ventrals variable in

length, usually about as long as the eye in the adult, variously elongate

in partly grown specimens. Color uniform silvery in the adult. Our
observations of this species tend to confirm the correctness of Dr. Lutken's

views (Spolia Atlantica, 139) as to the transformations incident to its

growth. Tropical America, on both coasts, from Cape Cod to Brazil, and
from Lower California to Peru. Very common southward on sandy

shores, both in the Atlantic and Pacific. The Pacific Coast form, bre-

voortii=x>aeificu8, is not evidently different from Selene vomer. (vomer,

a plowshare.)

Zeus vomer, Linn.t.us, Syst. Nat., Ed. x, 1758, 266, America; after Zeus cauda bifurca of Lin-

naeus, Mus. Adolph-Fred., i, 66.

Argyreiosus vomer, Lacepede, Hist. Nat. Poiss., iv, 566, 1803; Gill, Proc. Ac. Nat. Sci. Phila.,

1862, 437, and elsewhere.

Selene vomer, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 177, 1833; Gunther, Cat., n, 458,

1860; Li'tken, Spolia Atlantica, 1880, 547, (with figures showing the various changes under-

gone with age); Jordan <te Gilbert, Synopsis, 439, 188:5; Brevoort, Ann. Lye. Nat. Hist.

N. Y., v, 68, pi. 4, 1853; Gill, Proc. Ac. Nat. Sci. Phila., 1862, 436; Jordan & Gilbert,

Proc. U. S. Nat. Mus., 1883, 205.

Zeus gallus, Linn.t.us, Syst. Nat., Ed. x, 1758, 267, America; after Zeus cauda bifurca of Artedi;

confused with Aleciis ciltaris.

Zeusniger, Bloch & Schneider, Syst. Ichth., 98, 1801, (confounded with Pomacantkus arcuatus).

Selene argentea, Lacepede, Hist. Nat. Poiss., iv, 560, pi. 9, fig. 2, 1803, (adult).

Zeus capillaris, Mitchill, Trans. Lit. & Phil. Soc.,1, 1815, 383, (young). New York.

Argyriosis capillaris, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 437.

Zeus rostralus, Mitchill, 1. <•., 3S4, New York, (young).

Zeus geometricus, Mrrcun.i., Amer. Monthly Mag., n, 1818,245 (adult), New York.

Argyriasus triacanthus, Swainson, Nat. Hist. Class'n Fish., 1839, 250, Brazil; after Spix & AgaS-

siz, pi. 58, (young).

Argyriosus filamentosus, Swainson, I. c, 250; after Cuviei: & Valenciennes, pi. 255.

Argyriosus setifer, Swainson, I. c, 409; after CuviEB & Valenciennes, pi. 255, substitute For

vomer and filamentosus.

Argyriosus, mauricei, Swainson, /. c, 408, Brazil, (adult).

Argyriosus milchilli, De Kav, N. Y. Fauna: Fishes, 1842, 126, (young), New York.

Argyriosus spixii, Castelnav, Aniin. Nouv. Pares, 2:5, 1855, (adult).

Argyriosus brevoorti, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 83, Panama, (young).

Argyreiosus pacificus, Lockington, Proc. Ac. Nat. Sci. Phila., 1876, 84, Lower California,

(adult).

* D. I, 20 to 22; A. I, 17 or 18, in Pacific Coast specimens = Selene brevoortii (Gill).
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427. CHLOROSCOMBRUS, Girard.

(Casabes.)

CMoroaeombrw^ Girard, Proc. Ac. Nat. Sci. Phila., 1858,168, (cosmopnlita).

Micropteryp, GCntiier, and others, but Mieropteryx, Agassiz, was given as a substitute forfiSerioIa,

of which name it must be considered a synonym.

Body oblong ovate, closely compressed, but not elevated; the abdomen
prominent anteriorly, its curve being much greater than the curve of the

back. Occiput and thoracic region trenchant. Caudal peduncle very

narrow, the fin widely forked. Scales small, smooth. Lateral line arched

in front, unarmed, or with a few small plates. Head nearly naked. Pre.

orbital low. Mouth rather small, oblique, lower jaw scarcely projecting
;

upper jaw protractile; maxillary broad, emarginate behind, with a largo

supplemental bone. Jaws, vomer, and palatines with feeble teeth, mostly

in single series. First dorsal of feeble spines, connected by membrane;
second dorsal and anal long and low, similar, much longer than the short

abdomen. No finlets. Anal spines strong. Ventrals small
;
pectorals

falcate. Gill rakers long. American ; small species, little valued as

food, (x^-cjpog, green ; a/co^/ipoc, mackerel.)

o. Chord of curved part of lateral line considerably longer than head, 1 ,
.

/
, to 13 in straight

part; lateral line armed posteriorly with small bony shields, as in Vomer; coloration

rather dusky, the tins largely tipped or edged with blackish. 0RQUETA, 1333.

fin. Chord of curved part of lateral line about as long as head, measured from tip of lower

jaw, and 1% to 1% in length of straight part; lateral shields wholly obsolete: color-

ation rather pale. CHRY8UBUS, 1334.

1333. CHLOROSCOMBRUS 0RQT7ETA, Jordan & Gilbert

(Orquf.ta ; Xurei, DE Castilla.)

Head 3f ; depth 2\. D. YIII-I, 26 ; A. II, 2G. Body ovate, strongly

compressed, tho edges trenchant. Dorsal and ventral outlines very regu-

larly curved, the curve of the belly considerably stronger than that of the

back, the axis of body much nearer the latter. Caudal peduncle very slen-

der. Young less elongate than the adult, otherwise very similar in form.

Head small, rather pointed, the anterior, profile Dearly straight. Mouth
small, very oblique, the lower jaw projecting. Maxillary broad, extend

ing a little beyond front of eve, its length 2| in head, its tip marginate
J

supplemental bone well developed. Teeth very small, those of the jaws

not villiform, forming very narrow bands or single series in both jaws;

villiform patches on vomer, palatines, and tongue. Adipose eyelid well

developed. Preorbital very narrow, not half width of orbit. («ill rakers

numerous, very long, slender, close- set. Head nearly naked. Bodj 001

ered with well-developed imbricated scales: the ventral ridge, and a nar-

rowly triangular area forward from front of dorsal naked. Lateral Line

with a rat her strong arch anteriorly, the chord of theonrve being consid-

erably longer than head, and l'. in l

;

in the straight part. (In Cklorotoom.

in- us chry8uru8 the chord of the ourve is a hunt as Long as head from tip of

Lower jaw, and l to i, in the straighl portion.) A distinct keel along

caudal peduncle, the scales of lateral lint- enlarged and hony, with
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bluntish tips. (In C. chrysurus the scales of lateral line are little if at all

different from the other scales.) Dorsal and anal naked, the sheaths at

their bases largely developed along the anterior half of each fin. Antrorse

dorsal spine concealed. Spinous dorsal persistent, the spines slender,

longest slightly shorter than anterior rays of soft dorsal, which are about

half head. Soft dorsal and anal with anterior rays highest, the fins not

falcate. Caudal widely forked, the upper lobe slightly longer than the

lower, which about equals head. Anal spines strong. Pectorals very

long, falcate, a little more than ^ length. Ventrals short, about t head.

Color somewhat darker than in C. chrysurus. In life, back green with

blue reflections; sides and below silvery white, with bluish and purplish

reflections ; a distinct black blotch on upper angle of opercle, extending

on shoulder girdle ; inside of opercle, and skin lining shoulder girdle

below, largely dusky. A quadrate black blotch on back of tail, extend-

ing backward along bases of upper caudal rays. Fins light yellowish,

the dorsal and anal edged with black ; tip of upper caudal lobe black.

Ventrals whitish. Tongue, base and roof of mouth, and skin of upper

branchiostegals black. Pacific Coast of tropical America, Magdalena
Bay (Steindachner) to Panama (Gilbert) ; common at Panama, but not

seen at Mazatlan either by Gilbert or Jordan. (Orqueta, the Spanish

name at Panama.)

Chloroscombrus orqueta, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 646, Panama. (Type,

Nos. 291(55, -29-278, 29285, and 29343. Coll. Gilbert.)

Chloroscombrus stimrus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1883, 206, (lapsus for orqueta,

uncorrected proof sheet).

1334. CHLOROSCOMBRUS CHRYSURUS (Linn.vns).

(Casabe ; Bumper.)

Head 3f ; depth 2£; eye very large, longer than snout, about 3 in head.

D. VIII-I, 26 ; A. II-I, 26. Head rather deeper than long ; opercles very

short; snout short. Mouth very oblique; maxillary reaching anterior

margin of eye. Chord of curved part of lateral line scarcely longer than

head, If to If times in length of straight part. Lateral line wholly

unarmed. Caudal peduncle longer than deep, its diameter less than that

of eye ; ventrals very small, fitting into a groove in which the vent is

situated; pectorals long, falcate, ^ the length. Greenish above, sides

and below golden ; caudal peduncle dusky above ; dark opercular and

axillary spots; inside of mouth black; fins not bordered or tipped with

black. Capo Cod to Brazil : very common on our south Atlantic Coast

and in Cuba; not valued as food, the flesh thin and dry, the bones large.

(xpvohr, gold; ovpdj tail.)

Scomber chrysurus, Linn.t.vs, Syst. Nat., xn, 494, 1706, Charleston, South Carolina.

Scomber chloris, Bloch, [chthyologia, plate 339, 1793.

Micropteryx cosmopolite,, AjJASSiz, Spix, Pise. Bras., 104, 1S29, Brazil.
,sv rlolii i-iismnpoUta, CvviKit &. Valkmibnnes, II i>t. Nat. Poiss., IX, 219, pi. 256, 1833.

Scomber laius, Gronow, Catalogue Fishes, Ed. Gray, 127. 1854, Carolina.
CMoroscombrus canbbseus, Girard, Mex. Bound. Surv. Zobl., 21, pi. 9, fig. 6, lS.r>9. St. Joseph

Island, Texas. (Coll. Wiirdemann.)
Micropteryx chryswrus, Oi'ntiif.r, Cat., n, 400, 1860.

Chloroscombrus chrysurus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 437; Jordan & Gilbert, Synop-

sis, 441, 1883; Jordan & Gilbert, Proc. U. S. Nat Mus., 1883, 206
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428. TRACHINOTUS,* Lacepede.

(Pampaxos.)

Irachimtus, Lac£pkde, Hist, Nat. Poiss., in, 79, 1802, (/ofeote).

Oaiomonu, Lackpkde, Hist. Nat. Poiss., in, 95, 1802, (blochii).

Acanthimon, Laclpide, Hist. Zs'at. Poiss., iv, 500, 1803, (rhomboidet).

BotkroUemti8, Hoi.brook, Ich. South Carolina, 82, I860, (pampatna).

DoHodon, Giraiui, Proc. Ac. Nat. Sci. Pliila., 1858, 168, (carolimu).

Body compressed, moderately elevated, the general outline ovate.

Caudal peduncle short and rather slender. Abdomen not trenchant,

shorter than the anal fin. Head moderately compressed, very blunt, the

snout abruptly truncate. Mouth nearly horizontal, the maxillary reach-

ing the middle of the eye; premaxillaries protractile ; maxillary without

distinct supplemental bone. Jaws, vomer, and palatines with bands of

villiform teeth, which are deciduous with age. Preopercle entire in the

adult. Gill rakers short. Gill membranes considerably united. Spinous

dorsal represented by 6 rather low spines, \vhich are connected by mem-
brane in the young but are free in the adult. In old specimens the spines

appear small on account of encroachments of the flesh, and ultimately

often disappear. Second dorsal long, elevated in front ; anal opposite \<>

it and similar in form and size ; 2 stout, nearly free spines in front of

anal, and 1 connected with the fin, these often disappearing with age.

Scales small, smooth. Lateral line unarmed, little arched; no caudal

keel. " When extremely young the preoperculum is armed at the angle

with 3 large spines, and smaller ones above and below. The spinous

dorsal is developed as a perfect fin, and teeth are present on the jaws and

palatine arch. In this stage the species has never been described by pre-

vious naturalists, and consequently has received no name, as the cor-

responding stage of Xaucrates (Xauclerus) has. At an early period the

preopercular spines are absorbed into the substance of the preoperculum

and disappear. The spinous dorsal and the teeth are still retained. In

this condition it remains for some time, the spinous dorsal, however,

gradually losing its relative size, while the soft vertical tins increase.

In this stage the species belongs to the genus Doliodon of Girard. At a

later period the membrane connecting the dorsal spines has become obso-

lete, and the species then represents the genus Trachynotus, as understood

by Cuvier & Valenciennes, and others. Finally, in old age, the teeth of

the jaws, palate, and pharyngeal bones have fallen out, and the lobes of

the dorsal, anal, and caudal tins attain their greatest extension and

become pointed. This final stage has been made known by HolbroOK

Ulder the new generic name of Both fold nuts "(( Jill. PrOC. Ac. Nat. Sei.

1'hila., 1862,440). The pseudobranchi.e also disappear in old specimens.

Some of the species of Traehinotus (carolinus, etc.) we among the most

highly valued of our food-fishes. Most or them are. however, nol of

superior quality. (rpaxvC) rough: i/wrof, hack: hence propel 1\ written

Ttachynotw i

. i. \ ii>u ..I the / • 8 Mi I l • , Pro \ Nat. 8cl. Phil* . 1884,

121.
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a. Dorsal with 19 to 20 Boft rays: anal with 17 to 19 soft rays.

b. Body very much compressed; sides with narrow black cross bars; lobes of vertical fins

elongate, reaching past middle of caudal tin in adult.

c. Snout subtruncate or nearly vertical; profile from supraorbital to front of dorsal fin

convex. glaucts, 1335.

cc. Snout low, very oblique; profile from supraorbital region to dorsal scarcely con-

vex: bands on body narrow, obsolete in the young; vertical fins with red.

RHODOPUS, 133G.

/-/>. Body moderately compressed; >ides without narrow black cross bars; lobes of vertical

tins Bhorter, rarely reaching base of caudal: lobes of dorsal and anal usually

blackish.

<1. Body broad, ovate: the back arched; the greatest depth at all ages nearly ;., length

of body; profile from nostril to dorsal everywhere nearly evenly convex: axil

without black spot.

e. Lobes of vertical fins much elevated, that of dorsal in adult much longer than

head: color pale. falcatus, 1337.

ee. Lobes of vertical fins low, that of dorsal in adult shorter than head; color

dusky. ctlveki, 1338.

dd. Body oblong, the profile not strongly arched; the depth in young and old 2 to 2{j

in length of body: dorsal lobes low.

/. Axil with a jet-black spot; depth about 2% in length: snout blunt, project-

ing beyond the mouth. kexxedyi, 1339.

ff. Axil not black: depth about 23 in length. goohei. 1340.

aa. Dorsal with 25 to 27 soft rays; anal with 22 to 26 soft rays: body oblong, rather robust;

greatest thickness 3 in greatest depth of body; depth less than half length; lobi -

vertical f\n- short, not black: sides without dark cross bars.

g. Dorsal with 25 soft rays; anal with 22 soft rays; profile from snout to procumbent spine

evenly convex.

h. Body very deep, the depth about half length. argextei s, 1341.

nh. Body moderately deep, the depth about 2J ._> in length.

i. Head moderate, abont 4 in body: dorsal lobe pale. carolixts. 1342.

('('. Head large, 3% to V/2 in body; dorsal lobe black. paloma. 1:143.

gg. Dor:al with 27 soft ray-: anal with 26. < avexnexsis, 1344.

1335. TRACHIXOTl S GLAUCUS (Bloch).

(Gaff-topsail Pampano; Old "Wife; Palombta.)

Head 4 : depth 2; eye 3|. D. VI-I, 19; A. II-I, 18. Pyloric coeca 13.

Body elliptical, much compressed; snout blunt, subtruncate, vertical

from mouth to horizontal from upper edge of eye: the profile from

supraorbital to front of dorsal fin convex. Mouth nearly horizontal;

maxillary nearly reaching vertical from middle of eye. its length 3 in

head: jaws without teeth in the adult : dorsal spiues separate in the

adult: dorsal and anal tins falcate, the anterior soft rays reaching middle

of caudal tin : dorsal lobe li, anal If in length of body : ventrals reach-

ing | distance to vent, their length 2= in head : caudal very deeply forked,

its lobes nearly half length of body. Color bluish above, golden

below; lobes of dorsal and anal very dark: rest of fins pale, with bluish

edges: caudal bluish; pectorals golden and bluish; ventrals whitish.

Body crossed by four black vertical bands ; the first is under the pro-

cumbent spine, the second under the third dorsal spine, the third and

fourth under the soft dorsal: a black spot, representing a fifth band, on

lateral line between last rays of dorsal and anal ; this is sometimes obso-

lete; the position of these bands appears to be subject to slight variation.
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The young of tbis species has not yet been described. Length 13 inches.

Tropical America, from Virginia to the Caribbean Sea, generally common
from Carolina to Florida; a very handsome fish, not highly valued.

(glaucus, yXavKug, hoary blue.)

Chsclodon glaucus, Block, Icnthyol., pi. 210, 1787, Martinique ; on a figure by Plumieb.

Trachinotus glaucus, Civier & Valenciennes, Hist. Nat. Poiss., vm, 400, 1S:>1 ; Jordan & Gilbert,

Proc. U. S. Nat. Mus., 270, 1882; Jordan & Gilbert, Synopsis, 443, 1883; Meek & Goss, Proc.

Ac. Nat. Sci. Philav 122, 1884.

Trachynotus glaucus, Gunther, Cat., n, 483, 18G0; Gill, Proc. Ac. Nat. Sci. Phila., 438, 1862.

1336. TRACHINOTUS RHODOPUS, Gill.

(Pampanito.)

Head 3^ ; depth 2. D. VI-T, 20 ; A. II-I, 18. Body more elevated than

in Tracliiuotus glaucus, the snout lower and the anterior profile much
more straight ; mouth rather large, oblique, the jaws nearly equal ; the

snout low, somewhat prominent. Anterior rays of dorsal and anal much
produced, reaching nearly to middle of caudal in the adult, short in the

young; caudal deeply forked, its lobes 2i in body. Ventrals short, not

reaching vent. Bluish green above, silvery below ; sides with 5 short,

narrow, vertical, blackish stripes, the first two nearer together than the

others, the last two sometimes reduced to spots; these bands always

faint, obsolete in the young, in which the vertical fins are also much
lower; caudal, dorsal, and anal lobes largely of a bright maroon color,

or orange brown in life, the anterior edge blackish, shading off into

pinkish, this color present at all ages. Pacific Coast of tropical

America to Panama; very common on sandy shores, replacing Tracliiuotus

glaucus, which it much resembles. The difference in profile is constant and
characteristic. Not much valued as food. Length 2 feet. ((hd'ac, rose-col-

ored; irovc, foot.)

Trachynotus rhodoptu, Gill, Proc. Ac. Nat. Sci. Phila., 18G3, 85, Cape San Lucas; (Coll.

Xantus); young, 2 inches long.

t Trachynotus nosutau, Gill, I. c, 1863, 85, Cape San Lucas; (Cull. Xantus); young of 1 inch,

possibly young of T. Jcennedyi.

Trachynotusfasciatju, Gill, Proc. Ac. Nat. Sci. Phila.. L863, 80, Panama; Gi'muk.k, Fish. Oentr.

Aincr., 434, 1869; Meek & Goss, Proc. Ac. Nat. Sci. Phila., 1884, 123.

Trachynotus glaucoides, Gunther, Proc. Zool. Soc. Lond., 18G4, 150, San Jose de Guatemala.

1337. TRACHINOTUS FALCATTS* (Linnwna).

(Round PliiPANO; Pai.o.meta.")

Head 3f; depth 1-;. D. VI-I, li); A. II-I, 1& Body broadly ovate,

moderately compressed, profile very e\ enly oonvex from procumbent spine

to level of Tipper edge of eye, where it descends almosl vertically. The
rertical portion is about 1J- times the eye; length of snonl nearly equal
to Bye; month nearly horizontal; maxillary reaohing to vertioal from

middle of eye, its length 2J in head
|
jaws without

1

teeth in adult
; dorsal

aid Trachinotm falcatus prove t" be Identical with the Bast Indian T. ovatv
irrlteri have supposed, the American name, fab atu$, ba precedence ol da
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spines short and thick, not connected by membrane in adult ; ventrals

short, their tips scarcely reaching halfway to anterior anal spine, 3 in

head: caudal widely forked; lobes about 2f in length of body; dorsal

and anal fins falcate; anterior rays reaching almost to posterior end of

fins ; in adults, dorsal lobe 2f, anal lobe 4^, in length of body. Color

bluish above, silvery below; lobes of dorsal black in young; in adults

the fins are all bluish with lighter tips. The young differ from the adult

as above described in the following respects: The profile is scarcely con-

vex ; snout shorter and less vertical ; spines much longer and connected

by membranes ; lobes of vertical fins shorter; dorsal lobe with black;

fins all much darker; jaws with bands of villiform teeth; eye larger.

West Indies; Cape Cod to Brazil; abundant southward; ranging north

in the Gulf Stream to Woods Hole, the adult rarely taken northward. As
a food-fish this species is less valuable than its congener, carolinus.

(falcatus, scythe-shaped.)

Ldbrus falcatus, Linn.eus, Syst. Nat., Ed. x, 1758, 284, America; Museum de Geer.

Trachinotus falcatus, Jordan, Proc. U. S. Najt. Mus., 575, 1886; Meek & Goss, I. c, 1884, 124.

Chsetodon rhomboides, Block, pi. 209, 1787, Martinique; on a drawing made by Plimier.

Trachinotus spinosus, De Kay, N. Y. Fauna: Fishes, 117, pi. 19, fig. 53,1842, New York Harbor.

Acanthinion rhomboides, Lacepede, Hist. Nat. Poiss., iv, 500, 1803.

Trachinotus rhomboides, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 407, 1831.

Trachynotus rhomboides, Jordan & Gilbert, Synopsis, 974, 1883.

Trachinotus fuscus, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 410, 1831, Brazil.

Trachynotus ovatus, Gcntiier, Cat., n, 481, I860, (in part, not of Linnaeus), and of many recent

writers.

1338. TRACHINOTUS CULYERI, Jordan & Starks.

Head 3| ; depth U. D. VI-I, 17; A. 11-1,17. Maxillary 3 in head;

eye 'dt ',
snout 4J-. Dorsal lobe 1-n,- in head

;
pectoral 1 fV ; caudal £ longer

than head. Body very deep, compressed, the back much elevated. Snout

very blunt and convex, the rest of profile straight and steep ; lower jaw
somewhat included ; base of dorsal and anal very oblique. Dorsal and

anal lobes rather low. Caudal long. Lateral line little elevated in front,

the curve 1J in straight part. Gill rakers very short, about x -|- 14. Teeth

persistent. Bluish gray, silvery below, tinged with yellow, everywhere

much soiled with blackish dots, no distinct markings anywhere ; the axil

only slightly dusky ; fins all dusky except middle of caudal and lobe of

anal, and the ventrals which are whitish. Five specimens, each about 8

inches long taken in the Astillero at Mazatlan. Close to Trachinotusfalcatus

and to T. ovatus, but with the vertical fins lower. (Named for George

Bliss Culver, its collector, a member of the Hopkins Expedition to Sin-

aloa, December, 1894.)

Trachinotus culveri, Jordan & Starks, Rept. Fishes Sinaloa, MS., 1895, Mazatlan. (Type, No.

2691, L. S. jr., Univ. Mus. Coll. Hopkins Expedition.)

1339. TRACHINOTUS KENNEDTI, Steiudacbner.

(Palometa.)

Head 3| ; depth at vent 2£ ; at anal 2-
1
1 - in specimens 2 feet long, young

somewhat deeper, with lower fins. D. VI-I, 19; A. 11-1,16. Curve of lat-

eral line § in straight part. Eye 5 in head ; maxillary 2#. Dorsal lobe 1{ ;
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caudal lobes £ longer than head. Pectoral 1^ iu head. Snout 3J. Least

depth of caudal peduncle 3£ in head. Body oblong, compressed, and ele-

vated at bases of dorsal and anal. Anterior profile of head an even curve,

the snout blunt and convex, line straight from nape to dorsal. Mouth
moderate, very oblique, subinferior, the lower jaw much shorter than
upper, the maxillary reaching to posterior border of pupil. Teeth obso-

lete. Tail widely forked, the lobes equal. Lobes of dorsal and anal low,

not sharp. Gray above with deep-green reflections, lower half silvery,

with strong golden tinge ; axil jet black, the color covering base of fin

and extending behind for a distance nearly equal to eye, so that the fin

does not cover it, this mark said to be faint or wanting in the young;
upper fin dusky, the caudal edged with paler; anal dusky with golden

tinge; ventrals purplish white; pectorals dusky ; maxillary with a black-

ish streak. Tropical America, in the surf, rather common from Bahia de

Magdalena to Panama; here described from a large specimen from Mazat-

lan, deeper in body than Steindachner's types, which have the depth 1?

to 2 in length. The Pacific Coast representative of Trachinotus goodei.

(Named for its discoverer, Lieutenant Kennedy, of the steamship Hastsltr.)

Trachynotus kennedyi, Steindachner, Icbth. Beitr., in, 47, pi. vn, 1875, Magdalena Bay.
Trachinotus kcnnedyi, Meek & Goss, 1. c, 1884, 123.

1340. TRACHINOTUS GOODEI, Jordan & Evermann, new species.

(Permit ; Palometa ; Great Pampano.)

Head 3; depth 2f. D. VI-I, 19; A. II-I, 17. Body oblong, elliptical,

moderately compressed
;
profile nearly straight from procumbent spine to

nostril, where it descends nearly vertically, forming an angle; vertical

portion from angle to snout nearly equaling eye ; snout obliquely truu-

cated ;
maxillary reaching slightly behind vertical from middle of eye>

its length 2f in head
;
jaws with bands of villiform teeth (these disappear-

ing with age) ; ventrals reaching | distance to vent, their length 2 in

head ; tips of pectorals reaching slightly past tips of ventrals ; dorsal and
anal fine falcate, their anterior soft rays less elevated than in Trachinotus

falcatus, but extending beyond middle of fins when depressed, their length

in the young 4 in length of body ; caudal forked, lobes about 3 in body
;

lateral line nearly straight, slightly curved upward above the pectorals.

Color bluish silvery above, silvery below; dorsal, caudal, and ;inal Lobes

Mack; no cross bars. Length 3 feet. West Indies, north to West Florida
;

not very common. Hen; described from a small specimen from Key West,

the characters of the adult taken from Cunt her. The species reaches a

very Large size, Larger than any of the others in American waters. The
species is allied to the African Trachinotus goreensis, Cnvier & Valen-

ciennes, but it has fewer dorsal rays il>. VI-I. 22, in T. goreensis). (Named
for Dr. G. Brown Goode, who first noticed the species as an inhabitant of

the wains of the United States.)

hynotua gore'auiix, GC'NTHEU, Cat., II, 483, I860, in part; QOl of OtJVIEB & \ kLBNCIENl

Goodi & Bean, Proc. U.S.Nat Mug., L879, 112 and 339; specimen nearly 3 feel long.

hinotim rhodopwi, Jordan a Gilbebt, Synopsis, 142, 1883, :> n< I ol ill I R a Goes, I. <; ool ol

QlU
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Trachinotus goodei, Jordan & Evermann, MS., Key West, Florida. (Coll. Jordan. Type,

No. 1455, L. S. Jr. Univ. Mus.)

Trachynotus carolinus, Poey, Synopsis, 371, 1868; not of other authors.

1341. TRACHINOTUS AEGENTEUS, Cuvier & Valenciennes.

Depth 2 in length in specimens 6 inches long (2^ in original type, a

foot long); caudal lobes 3i. D. VI-I, 24; A. II-I, 21, (D. 25; A. 23, in

original type). Lobes of dorsal and anal reaching to middle of base of

fin. Silvery, with blackish on tip of dorsal lobe and on middle of pec-

toral. Atlantic Coast, usually confounded with Trachinotus carolinus, if

really distinct from it. According to Dr. Bean, this may be a valid

species, allied to Trachinotus carolinus, but with the body deeper, the

depth being half length without caudal. West Indies. We have seen

only the original type of argenteus in the museum at Paris, from

"America." {artjcntvus, silvery.)

Trachinotus argenteus, Cuvier & Valenciennes, Hist. Nat. Poiss., viii, 413, 1831, New York
and Rio Janeiro. (Coll. Delalande. Coll. Milbert.)

Trachinotus cupreus, Cuvier A Valenciennes, Hist. Nat. Poiss., /. <•., vm, 414, 1831, Martinique.

(Coll. Plee.)

1342. TRACHINOTUS CAROLINUS (Linmvus).

(Common Pampano.*)

Head 4; depth 2i to 2|. D. VI-I, 25; A. II-I, 23. Body oblong, com-

paratively robust
;
greatest thickness 3 in greatest depth. Snout from

mouth to horizontal from upper edge of ej'e nearly vertical, some-

what bluntly rounded
;
profile from upper edge of snout to procumbent

spine evenly convex. Mouth nearly horizontal, maxillary reaching to

vertical from middle of eye, its length 2^ in head : eye 4| in head, about as

long as snout. Jaws without teeth in adult. Ventrals reach 2 distance

to vent, about 2 in pectorals, 2| in head. Dorsal and anal fins falcate,

anterior rays nearly reaching middle of fins when depressed ; dorsal lobe

44 in body ; anal 54 in length of body. Color bluish above, silvery or

slightly golden below; pectorals and anal light orange shaded with

bluish ; caudal and upper portion of caudal peduncle with bluish retlec-

tions. Length 18 inches. South Atlantic and Gulf coasts of United

States, ranging north to Cape Cod on sandy shores, very common south-

ward, rare or accidental in the West Indies and in Brazil. The most

valued food-fisb in our southern waters, its ilesh rich, firm, and delicate,

superior to all others of its genus or family. On the Pacific Coast it is

scarcely known as a food-fish, perhaps from its scarcity. (cc7'olinus, from

Carolina.)

Gasterosteus carolinus, Linn.ei s, Syst. Nat., Ed. xn, 490, 1766, Carolina. (Coll. Dr. Garden;)
* Trachynotus argenteus, Cl vir.u a Valenciennes, Hist. .Nat. Poiss., vm. 410, 1831, New York;

Rio Janeiro.
? Trachynotus cupreus, Cuvier* Valenciennes, Hist. Nat. Poiss., vm, 114, 1831, Martinique.
Trachynotus pampanus, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 415, 1831, Brazil;

Charleston.
Trachynotus carolinus, Jordan & Gilbert, Synopsis, 442, 1383.

Trachinotus carolinus, Meek & Goss, I. c, 1884, 127, and of most recent writers.

* This word (meaning grape leaf) is properly spelled Pampano. not Pompano.
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1343. TKACHINOTUS PALOXA, Jordan k Storks.

Head 3£ to %\ ;
depth 2|. D. VI-I, 24; A. II, I, 23; eye 3* in bead;

snout 2|; maxillary 2£. Dorsal lobe If in bead; caudal 1-rV Body
rather elongate, the back moderately and regularly arched ; snout blunt-

ish ; the profile straight from before eye to dorsal. Mouth large, hori-

zontal, the jaws subequal, maxillary reaching past pupil. Lateral line

little arched, its curve V6 in straight part. Teeth well develpped. Cau-

dal not widely forked. Gill rakers shortish, about 8 below angle; dorsal

and anal lobes about reaching middle of fin. Silveiy, without spot or

band; anal creamy orange, its tip whitish. Other fins pale, except

dorsal lobe, which is blackish
;
pectoral a little dark, axil silvery. West

coast of Mexico ; rather scarce, found on sandy shores. Length about a

foot. Recorded from Cape San Lucas, Mazatlan, and San Juan Lagoon.

It is extremely close to Trachinotus carolinus, but has the head rather

larger. As a food-fish it is unknown to Mexican fishermen, who do not

distinguish it from other species. Here described from 2 specimens

from Mazatlan, and from 4 from San Juan Lagoon, the largest 5 inches

long, {paloma, a dove, a name applied to fishes of this group.)

Trachinotus paloma, Jokdan & Starks, Kept. Fishes Sioaloa, MS., 1895, Mazatlan. (Type, No
213, L. S. Jr. Univ. Mus. Coll. Hopkins Expedition to Mazatlan.)

1344. TRACHINOTUS CAYENNENSIS,* Cuvier & Valenciennes.

Depth (in young of 2J inches) 2 in length. D. V-I, 27; A. II-I, 26.

Form of Trachinotus falcatus, the body very deep, the snout short and
very blunt ; eye very large

;
preopercle (in type) with very strong spines.

Dorsal lobe 2 in head, in young. Fins all pale. Coloration plain. Cay-

enne ; known from one very young specimen in the museum at Paris, in

bad condition, examined by us. Close to Trachinotus falcatus, hilt with

more numerous fin rays.

Trachinotus cayennetms, CrjviEB & Valenciennes, Hist. Nat. l\>i>>., vm, 417. 1831, Cayenne;
Gi'NTiiEH, Cat., ii, 485, 1860 (copied); Meek & Goss, l c, 1884, L89.

Family CXXVI. POMATOMID.E.

(The Bluefishes.)

Body oblong, compressed, covered with rather small scales, which are

wr;iU\ ctenoid. Caudal peduncle rather stout. Head Large, oompn
Mouth large, obliqne. Premaxillaries protractile; maxillary not slip

ping under the preorbital, provided with a large supplemental bone;

lower jaw projecting ; bands of villiform teeth on vomer and palatines.

those on the corner forming a triangular patch: jaws each with a single

series of very strong, compressed, unequal teeth, widely set : upper jaw

with an inner series of small depressed teeth; villiform teeth on the base

of the tongue. Occipital keel strong; free edge of preoperole produced

Trachinohtit paitentia from Payta, Peru, al«o known from a very young
•zample. Depth 2% in length. D. 28; A. 27. Dorsal lobi black, snout low, bluntlsh.

I . N. A. CI
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and serrated. Gill membranes free from the isthmus, not united. Bran-

chiostegals 7 : gills 4, a slit behind the fourth. Pseudobranchi* large.

Gill rakers slender, rather few. Opercle ending in a tlat point. Cheeks

and opercles scaly ; lateral line present, unarmed. Dorsal tins 2, the

anterior of about 8 weak, low spines, connected by membrane and

depressible in a groove ; second dorsal long, similar to the elongate anal,

both fins being densely scaly ; fin rays slender; 2 very small, free anal

spines, sometimes hidden in the skin; ventrals thoracic, I, 5; peduncle

stout; pectorals rather short; caudal fin forked, the lobes broad; air

bladder simple, with thin walls. Pyloric co?ca very numerous. Vertebra'

10-f- 14=24, as usual in Carangidos. A single species, found in nearly

all warm seas. This family is closely related to the Corangidce, from

which group it seems to be an offshoot toward the Percoids. (Carangidce,

genus Temnodon, Gunther, Cat., II, 479, 480, 1860.)

429. POMATOMUS,* Lacepede.

(Bluefishes.)

Pomatomm, Lacepede, Hist. Nat. Poiss., IV, 436, 1802, (skib).

Goncnion, Rafinesqce, Caratteri Alcuni Nuovi Genori, 53, 1810, (serra).

Lopharis, Rafinesqve, I. c, 53, 1810, (mediterraneu8==iopkar).

Temnodon, Cuvieb, Regne Animal, Ed. 2, Vol. it, 206, 1829, (sattator).

Sypterus, ElCHWALD, Fauna Caspio-Cancasana, 1841.

Chromis, (Garden MS.) Gronow, Cat. Fishes, Ed. Gray, 1854, 140, {epiairoram).

Cheilodipterus, Bleekek, Nat. Verb. Holl. Maats., Wet. V, 2, Xo. 1, 74, 18T4, (heptacanthus; not

of Lacepede, as earlier restricted by Cuvier).

Sparactodon, De Rochebrune, Bull. Sci. Pbilom. Paris, iv, 159, 1880, (nalnal).

Characters of the genus included above, (nti/ia, operculum: rouoq,

cutting; from the serrated preopercle.)

1345. POMATOMU8 SALTATRIX (Linnams).

(Bixefish; Snap Mackerel; Skipjack; Fat-back.)

Head 3i; depth 4. D. VIII-I, 25; A. II-I, 26 ;
scales 95. Body robust,

moderately compressed ; belly compressed to a bluntish edge. Head deep;

top of head and a ridge on each side above the cheeks naked. Cheeks

much longer than opercles. Pectorals placed rather low, their length a

little more than half that of head. Coloration bluish or greenish above,

silvery below ; a blackish blotch at base of pectoral. Length 3 feet.

* The following words of Mr. I). G. Elliot, are pertinent as to cases of tins kind, in which the
generic name commonly nsed can claim no right of priority:
" The law of priority is very clear in regard to the treatment of snob cases, but some naturalists

object to have it enforced on the ground of expediency, and because it would be apt to create con-

fusion. Doubtless such would be the temporary result in this and all similar instances when
em>rs are corrected which have been continued by writers who have simply followed each other

without making independent investigations; but the confusion is originally caused bythose who
commit errors, not by those who correct them. * * * It may be inconvenient for those who
h;i\ e become familiar with any special group to have their ideas of its nomenclature disturbed,

by Bhowing that errors have been committed and then knowingly continued; but that would he

a most indefensible reason to advance why these should not be corrected. * * * Conserva-
tism is an excellent principle when it serves as a bulwark against the commission of abuses, but

it is a most baleful principlewhen it is exerted against the correction of errors."

—

Daniel G. Elliot:

M' nograph of the 1'ittulie.
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Atlantic and Indian oceans; widely distributed ; of late years very abun-
dant on our Atlantic Coast ; a large, voracious fish, extremely destructive

to other fishes
;
highly valued for food, the flesh being most excellent.

Occasional in the Mediterranean ; (specimens from Athens examined by
us), (saltatrix, one who leaps.) (Eu.)

Perca saltatrix, Linnaeus, Syst. Nat., Ed. x, 1758, i, 293, Carolina; after Perca marina saltatrix,

the Skipjack of Catesby.

Perca lophar, Forskal, Descr. Anim., 177o, Constantinople.

CheUodiptena heptacantkus, Lacepede, Hist. Nat. Foiss., Fort Dauphin, Madagascar.
Pomatomus skib, Lackpede, Hist. Nat Poiss, iv, 436, 1802, Carolina.

Lopharis mediterraneus, Rafinesque, Indice, 17, 1810; after Forskal.

Gonenion serra, Rafixesqve, Indice, 53, 1810, Sicily.

Chromis epicurorum, Gronow, Cat., Ed. Gray, 149, 1854, Carolina; " Piscis sapidissimus et palato

epicurorum gratissimns."

Sparaclodon nalnal, De Rochebrune, Bull. Sci. Philom. Paris, 159, 1880, Senegambia.
GasterostcHS saltatrix, Linx.eus, Syst. Nat., Ed. xn, 491, 17GG.

Temnodon saltator, CUVIBE & VALENCIENNES, Hist. Hat. Foiss., ix, 225, 1833; SrOEEB, Hist. Fish.

Mass., 159, pi. 15, fig. 1, 1839; Gunthee, Cat., u, 479, 1860; Steindachxer, Ichth. Beitrage,

1881.

Pomatomus saltator, Jordan & Gilbert, Synopsis, 448, 1883.

Pomatomus saltatrix, Jordan & Gilbert, Synopsis, 914, 1883.

Family CXXVII. RACHYCENTRID.E.*

(Sergeant Fishes.)

Body elongate, fusiform, subcylindrical, covered with very small, smooth,

adherent scales. Lateral line nearly parallel with the back. Head rather

broad, low, pike-like, the bones above appearing through the thin skin.

Mouth rather wide, nearly horizontal, the maxillary about reaching front

of eye; both jaws, vomer, palatines, and tongue with bands of short,

sharp teeth; lower jaw longest; premaxillaries not protractile
;
preopercle

unarmed. First dorsal represented by about 8 low, stout, equal, free

spines, each depressible in a groove ; soft dorsal long and rather low,

somewhat falcate, similar to and nearly opposite anal ; 2 weak anal spines,

one of them free from the lin
;

pectorals moderate, placed low : ventrals

thoracic, I, 5; caudal lin strong, forked, on a moderate peduncle: no caudal

keel; no Unlets. Gill rakers rather short, stout; no air bladder: branohi-

ostegals 7: pyloric coeca branched ; vertebra' 12 + 13— 25. A single genus

with probably hut one species; a large, strong, voracious shore fish, found

in all warm seas, [ts relations are with the Soombroid fishes, although

not close to any of the other groups. The superficial resemblanoe

• The osteology of tlii* family is given as follows by l>r. Gill: "Acanthopterygians with a

ed, broad, distogous cranium, the medifrontines double, plane, sculptured, and perfectly

ecarinate; tho spbenotics with the upper surface plan'' and scarcely declivous; the parethmolds
d, with the upper surface nearly continuous with the medifrontines and the lower with

the parasphenoid, and imperforate; the prosethmoid with a large and nearlj Bquare tabular sur-

face and a short declivous portion al aver) obtuse angle with the former; tho supraoccipitine
•.villi .in anterior ecarinate plane portion and > posti rior cristiform portion; the lateral posterior

crests very \nw
, depressed, and ceasing al the medifrontines; the basioccipitine solid below ; the

pitine condyles distant fi lach other; tin' parasphenoid very broad and ecarinate; the

contour of tin- body fusiform; the bead wedge shaped anil broad; the Mali-, small and cycloid;

Hm caudal fin with procurrent raj lets; 'in -a I Qn long and preceded bj free spinel recllnable In

nd normal pectoral and ventral t<
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Bach 11 en iron bears to Echeneis, as Dr. Gill has shown, is not connected

witli any intimate homology. (Scombrida', part, Giinther, Cat., 11, 375,

I860: Rachicentridw, Gill, Proc. U. S. Nat. Mus., 1895.)

430. RACHYCENTRON, Kaup.

Rachycentron, Kaup, Isis, xix, Col. 89, 1826, (typus).

Rachicenlron, Kaup, Isis, xx, Col. 624, 1827; emended spelling.

Les Elacates, Cuvier, Regno Animal, Ed. 2, n, 20:5, 1829.

Elacate, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 328, 1831, (malabarica= canadus).

Characters of the genus included above. (f)tix c C, lower part of back

;

KEVTpov
t
spine.)

1346. RACHYCENTRON CANADUS (Linnaeus).

(Sergeant Fish ; Crab Eater ; Bonito ; Coma.)

Head 4£ ; depth 5f. D. VIII-I, 26; A. II, 25. Head much depressed;

mouth moderate, the short maxillary reaching front of orbit. Pectorals

broad and falcate ; caudal deeply emarginate, the upper lobe slightly the

longer. Lateral line wavy and irregular, descending posteriorly. Olive

brown, sides with a distinct broad band of darker, and a less distinct

band above and below it ; silvery below. Length 5 feet. Warm seas
;

common on our Atlantic Coast in summer, especially in Chesapeake Bay
and southward ; north to Cape Cod ; not recorded from the Eastern

Pacific, but abundant in the East Indies. (Name from Canada, where the

species is not found.)

Gaslerosteus canadus, Linnaeus, Syst. Nat., Ed. xn, 491, 17GG, Carolina. (Coll. Garden.)

Scomber niger, Blocii, Ichthyologia, plate 337, 1793.

Centronolus gardenU, Lacepede, Hist. Nat. Poiss., m, 357, 1803, Carolina.

Cen(ronotu8 spinosus, Mitchill, Trans. Lit. and Philos. Soc. N. Y., i, 490, pi. 3, fig. 9, 1815, New
York.

Elacate pondiceriana, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 329, 1831, Pondicherry.

Elacate moiia, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 332, 1831, Orixa.

Elacate malabarica, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 332, 1831, Malabar.

Elacate atlanlica, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 3:54, 1831, Brazil.

Elacate Canada, De Kay, N. Y. Fauna: Fishes, 113, pi. 25, fig. 77, 1842.

Elacate bivittata, Cuvier & Valenciennes, Hist. Nat. Poiss., vm, 338, 1831, Molucca.

Elacate falcipinnis, GOSSE, Jamaica, 208, 1851, Jamaica.
Elacate nigra, Guntheb, Cat., n, 375, 1860.

Elacate ca>iada, Jorimn & GILBERT, Synopsis, 418, 1883.

Family CXXVIII. NOMEID^E.

Body oblong, compressed, covered with cycloid scales ; lateral line con-

tinuous and unarmed ; head compressed ; opercula unarmed ; nostrils

double ; mouth with a lateral cleft ; upper jaw scarcely protractile ; teeth

small and conical, on the palate as well as jaws
;
gill membranes free

from the isthmus ; branchiostegal rays 5 or 6; dorsal more or less divided,

and with the spinous portion shorter than the soft, but well developed,

and the spines slender. Skeleton with numerous vertebra; (in Nbmeua
16+ 25); pyloric appendages very numerous. Genera G or 8 ; species
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about 15, mostly of the open sea ; small fishes, rarely used as food

(Xomeina, Gunther, Cat., II, 387, 1860.)

Nomein^ :

a. Finlets none.

b. Ventrals very long and broad, longer than the pectorals; attached by a membrane to

the abdomen and depressible in a deep furrow; mouth narrow; teeth <>n jaws,

vomer, and palatines. Nomeus, 431.

bb. Ventrals moderate, much shorter than pectorals; 6nout it flated. Psenes, 432.

431. NOMEUS, Cuvier.

Nomeus,Cvxivn, Regne Anim., Ed. 1, 11, 315, 1817, (gronorii).

Body oblong, rather compressed, covered with rather small cycloid

scales. Headflattish above; occipital crest little developed; cleft of the

mouth narrow. Teeth small, in a single series in the jaws ; teeth on the

vomer and palatines. Pseudobranchia? large. First dorsal with 10 or 11

spines; second dorsal and anal very long, similar to each other, without

finlets; anal fin with 3 rather strong spines, none of them free; caudal

fin not deeply forked ; ventral fins long and broad, attached to the belly

by a membrane, depressible in a deep furrow in the abdomen. Lateral

line running high. Air bladder present. Pyloric coeca very numerous.

Vertebra? 16 -f 25. Small fishes of the warm seas, our species living com-

monly under the protection of the "Portuguese Man-of-War," swimming
freely among its poisoned tentacles. Goode & Beau mention the capture

of 10 individuals under a single colony of this "Man-of-War." (io//eic,

pastor; early travelers having compared the fish to a mullet, harder or

berger in Dutch.

)

1347. NOMEUS GRONOYII (Gmelin).

(Portuguese Man-of-War Fish ; Harper ; Pastor.)

Head 3f ; depth 3} ; eye 3i
; snout 4£ ; interorbital width 4

t
\. D. X-l,

26; A. Ill, 26. Body compressed, back and ventral line equally and gen-

tly arched. Maxillary reaching to below the front of the eye; ventrals

reaching front of anal,* 1} in head
;
pectorals reaching past front of anal,

a little longer than head. Brownish above, silvery below, the sides below

witli large round brown spots; cheeks and opercles silvery; ventrals

black, with silvery edgings; anal with 3 brown spots ; caudal with brown

spots
;
pectorals brown above, white below. Tropical parts of the Atlantio

and Indian oceans in rather deep water, swimming near the surface, ver)

abundant in the Sargasso Sea, common north to Florida and Bermuda,

occasionally fail her; Woods Hole, Mass. (Barton A. Bean.) Alsoreeorded

by Eigenmann from Panama. (Named for Lawrence Theodore (Jronow 01

Gtronovins, a senator of Leyden and one of the ablest ichthyologists con-

temporary with Linnaus.)

Qobhu gronovU, Gmelin, Byri tfat, Kin, 1208, 1788, Tropical America; after OaOM K

Nbmmugronovii, QOntheb, Cat., u, 387, I860; Joboam a Gunar, Synopsis, 448, 188

* The large fan-shaped ventral an used in support Id resting on the bottom. In iwltnming
they uro usually clusud in their groove. Goods >v Boai



950 Bulletin 47, United States National Afuseum.

Eleotris maurilti, Bloch & Schneider, Syst. Ichth., GG, 1801, Brazil; after Prince Maurice.

Gobiomoras gronovianus, Lacepede, Hist. Nat. Poiss., n, 584,1799; after Gronow.

Nomeus rnaculoms, Bennett, Proc. Zool. Soc, i, 1831, 14G, East Indies.

Seriola argyromelas, Cuvieb & Valenciennes, Hist. Nat. Poiss., ix, pi. 2G2, 1833.

Nomeus maculcUus, Valenciennes, in Cuvier, Regne Anim., in, Poiss., pi. 56, fig. 2.

Nomeus oxyurus, Poey, Mernorias, n, 236, 1860, Havana.

432. PSENES, Cuvier & Valenciennes.

Psenes, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 259, 1833, {cyanophrys).

Oubiceps, Lowe, Proc. Zool. Soc. London, 1843, 82, (gracilis).

Atimostoma, Smith, 111. Zool. S. Africa, Fish., pi. xxiv, about 1842, (capense).

Navarchus, De Filippi and Verany, Mem. Accad. Sci. Turin, 2d ser., xvin, 7, (sulcatns).

Tmchelocirrus, Doumet, Rev. et Mag. Zoologie, 1863, pi. xv, (medUerraneus).

Body compressed, covered with cycloid scales of moderate size. Mouth
narrow, beneath the short, swollen snout. First dorsal with 6 to 10 spines;

second dorsal and anal much longer, similar, without finlets ; anal spines

3, joined to soft part of fin
;

pectorals larger than ventrals. Lateral line

unarmed. Small teeth in jaws. Branchiostegals 5 to 7. Warm seas,

known chiefly from very young specimens ; found in the open ocean.

(ijit/vrj, the osprey, Pandion, the allusion not evident.)

a. Dorsal rays about XI, I, 34; anal rays III, 34; body deep; unspotted. pelluciuus, 1348.

aa. Dorsal rays X, I, 25 to 27; anal rays III, 25 to 27; sides with parallel dark streaks; body

deep. cyanophrys, 1349.

aaa. Dorsal rays XI, I, 22 or 23; anal rays III, 23; body oblong, much blotched and banded.

maculatus, 1350.

aaaa. Dorsal rays X, I, 15; A. Ill, 15; body oblong, much spotted and mottled.

regulus, 1351.

1348. PSENES PELLUCIDUS, Liitken.

Head 4; depth 21; eye 2f; snout 4. D. XII, 34; A. Ill, 134. Body
high, short, and compressed. Pectorals 1| in head; ventrals as long as

head, extending considerably beyond the end of pectorals ; vertical fins

quite high, 11 in head, showing a tendency to become falcate posteriorly;

caudal fiu furcate. Lateral line placed high ; scales small. Dentition as

in the other species of the genus ; teeth in the maxillary finer and
farther apart thau in the mandible; end of maxillary reaching to verti-

cal from anterior margin of pupil. Nearly colorless and semitransparent.

Deep seas, one specimen taken at 32° 24 / N., 76° 55 / W., in 528 fathoms,

by the Albatross. (Uoode & Bean.) (pellucidus, transparent.)

Psenes pellucidns, Lutken, Spolia Atlantica, 516 (109), fig. 601 (108), 1880, Strait of Surabaja;

Gooue & Bean, Ocean. Ichth., 221, fig. 228, 1895.

1349. PSENES CYANOPHRYS, Cuvier & Valenciennes.

Head 4; depth 14. D. X, I, 25 to 27; A. Ill, 25 to 27. Snout short,

truncate, as long as eye; lower jaw slightly projecting; soft dorsal and
anal scaly. Body brownish, with dark parallel lines of dots along the

rows of scales, sometimes a bluish streak above each eye. Open
sea, widely distributed, in the Atlantic, Pacific, and Indian oceane;
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recorded by Liitken from deep water off Jamaica and Martinique.

(avaveoc, blue; b<ppvQ, eyebrow.)

Psenes cyanophrys, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 260, pi. 2G5, 1833, New Ice-

land; Lutken, Spolia Atlaiitica, 110, 1880.

Psenesjavunicus, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, '261, 1833, Java.
Psenes auratus, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 264, 1S33, Gulf of Bengal.
Psenes fuscus, Guichenot, Mem. Soc. Sci. Nat. Cherbourg, 1866, 138, Madagascar.
Oubiceps multiradiatus, Gunther, Proc. Zocil. Soc. Loud., 1871, 601, pi. 61, Manado.

1350. PSEXES Hi.CULA.TUS, Lutken.

Head 3| to 3§- ; depth about 3. D. XI, I, 22 or 23; A. Ill, 23. Body
rather elongate ; eye 3 in head, half longer than snout ; fins somewhat
scaly; scales behind eye and on interopercle; no others on head. Pec-

toral length less than depth of body. Teeth in one row in each jaw.

Dusky, with diffuse spots forming 7 broad cross bands on back and
tail, extending on the fins; first dorsal mostly black, second with 2

dark bands. Open Atlantic. (Lutken.) One specimen taken by the

Albatross in 27° 49' N., 76° 12 / W., at the surface in 633 fathoms. Accord-

ing to Lutken, this is very likely the young of Psenes capen sis, Smith,

but that species has D. X, I, 19; A. I, 19. (maculatus, spotted.)

Psenes maculatiis, Lutken, Spolia Atlantica, 110, 1880, open Atlantic, 39° N. ,25° 4' S., and between

34° and 27° W.

1351. PSEKES REGULUS, Poey.

D. X, I, 15; A. Ill, 15; V. I, 5. Eye median, 3 in head. Body regu-

larly oval, compressed; teeth uniserial, cylindrical, short, slender, close-

set. Silvery with blue spots, some large, others rounded, about 20 in all,

distributed without order and about as large as eye, a band passing

through eye ; cheeks silvery. Coasts of Cuba. Length 3| inches. (Poey.)

Specimens apparently similar to the type of Psenes regains have been

recorded under other names from the East Indies, (regulus, diminutive

of rex, king.)

Ptenes regulus, Poey, Synopsis, 375, 1868, Cuba.

Oubiceps indicus, Day, Proc ZoBl. Soc. Loud., 1871, 690, Madras.
Oubicepspanciradiatus, GCnther, Ami. Nat. Hist. , x, 1872, 423, Misol.

Family CXXIX. CORYPILENID^E.

(The Dolphins.)

Body elongate, compressed, covered with small cycloid scales. Cleft of

the mouth wide, oblique, the lower jaw projecting. Cardiform teeth in

the jaws and on the vomer and palatine bones ; a patch of villiform teeth

on the tongue; no teeth on the (esophagus. Opercular hums entire.

Skull with a crest, which is much more elevated in the adult than in the

yonng. A single, many-rayed dorsal I'm. not greatly elevated, extending

from the nape nearly to the caudal tin ; anal similar, bu1 shorter: both

without distinct spines
;
pectoral fins very short and small: centrals well

developed, thoracic. 1 .
.".. pa it ly received into 8 groove in the ahdoinen

j
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caudal fin widely forked. Lateral line present. Gill membranes free from

the isthmus. Branchiostegals 7; no pseudobranchi;e. No air bladder.

Pyloric appendages very numerous. Vertebrae about 30. A single genus,

with probably but two species. Very large fishes, inhabiting the high

seas in warm regions, noted for their brilliant and changeable colors.

(Scombricke, genus Coryphana, Giinther, Cat., 11, 404-408, 1860.)

433. CORYPHANA, Linnaeus.

(Dolphins.)

Coryphsena, Linn^us, Syst. Nat., Ed. x, 1758, 261, Qiippurm).

Caranxomorus, Lacepede, Hist. Nat. Poiss., in, 2G, 1802, (pelagicus).

Lepimphis, Rafinesque, Caratteri, etc., 33, 1810, (hippmroides).

Lampugus, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 317, 1833, (pelagicus; young form).

Characters of the genus included above. The species are not well

known, having been unduly multiplied by authors. According to Dr.

Liitken all are probably reducible to two. (Kopbtyaiva, the name applied

by Aristotle to Coryphcena Mppurus, from no/wc, helmet ; (paivu, to show.)

a. Dorsal rays 55 to 65; anal 26 to 30; adult male with the front greatly elevated, forming a

high crest. hippurus, 1352.

aa. Dorsal rays 51 to 55; anal 24 to 26; profile of adult male not very steep, not very different

from that of the female. equisetis, 1353.

1352. CORYPH.ENA HIPPURUS, Linnaeus.

(Common Dolphin; Dorado; Dourade.)

Head 4f to 5f ; depth 5. D. 55 to 65; A. 26 to 30. Profile in adult male

nearly vertical; maxillary reaching middle of eye or beyond. Vertebra*

30 or 31. Ventrals inserted slightly behind upper ray of pectoral, its

length li in head; pectoral 1£. Colors brilliant in life, the head, body,

and tail greenish olive, changing suddenly at death ; brownish olive

above, white or golden below, with a series of about 15 bright-blue spots

on back along each side of dorsal, the largest on the back and head, forming

bands on the snout ; dorsal purplish blue, with paler oblique lines ; other

fins tinged with blue ; caudal yellow ; in spirits pale, with blackish spots

on the lower parts. Length 6 feet. Pelagic, north on our coast to Cape

Cod ; abundant from South Carolina to Texas ; not definitely known
from the eastern Pacific. Remarkable for its brilliant coloration, which

fades at death, although the change has been much exaggerated. A good

food-fish. (Eu.) {IwTTog, horse; ovpa, tail.)

Coryphsena hippurus, Linn\i:us, Syst. Nat., Ed. x, 1758, 261, open seas; Gunther. Cat., n. 405,

1860; Jordan & Gilbert, Synopsis, 014, 1883, and of authors generally.

Scomber pelagicns, Linnaeus, Syst. Nat., Ed. x, 1758, 299, no locality.

Coryphsena fasciolatus, Pallas, Spicil. Zoiil., vm, pi. 3, tig. 2, 1772, Amboina.
Coryphsena chrysurus, Lacepede, Hist. Nat. Poiss., n, pi. 18, fig. 2, 1799.

Coryphsena imperialis, Rafinesque, Caratteri, &c, 33, lslO, Sicily.

Lepimphishippuroid.es, Rafinesque, Caratteri, &e.,34, 1810, Palermo.
Coryphsena immacviata, Agassiz, in Spix, Pise. Bras., in, pi. 56, 1829, Atlantic, off Brazil.

Coryphsena marcgravii, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 301, 1833, South

America.
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GorypJixna mteurii, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 302, 1833, Philadelphia.
Ooryphsena dorado, Cuvieu & Valenciennes, Hist. Nat. Poiss., ix. 303, 1833, Brazil.

Ooryphsena dolfyn, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 305, 1833, Antilles.

Ooryphsena virguta, Cuvier A VALENCIENNES, Hist. Nat. Poiss., ix, 308, 1833, Martinique; after

Plumier.

Ooryphsena arggrunu, Cuvier & Valenciennes, 1. c, ix, 314, 1833, Sea of Coromandel.
Gorypltsena viamingii, Cuvieu & Valenciennes, l. c, ix, 315, 1833, seas of India; after Penauh.

Lampugus sicuhiz, Cuvieu it Valenciennes, /. c, ix, 323, 1833, Sicily.

Ooryphsena acomberoides, Cuvier & Valenciennes, I. c., ix, 315, 1833, South Sea; after Odero-

gloanu of Commerson.

Ooryphsma sucuri, Jordan & Gilbert, Synopsis, 455, 1883.

1353. CORYPH.EXA EQUISETIS, Linnaeus.

(Small Dolphin.)

Head 4^ to 4f ; depth 3| to 4. D. 51 to 55; A. 24 to 26; vertebra? 33.

Profile of head convex, but not nearly vertical, even in the adult; max-
illary reaching front of pupil, 3* to 4£ in head. Insertion of dorsal behind

eye; pectorals equal half length of head; maxillary reaching middle of

eye
;
profile of snout becoming nearly vertical with age ; front of anal

under middle of body. Colors brilliant in life, changing suddenly at

death ; brownish olive above, white or golden below, with bright-blue

spots, the largest on the back and head, forming bands on the snout;

dorsal purplish blue, with paler oblique lines ; other fins tinged with

blue ; caudal yellow ; in spirits pale, with blackish spots on the lower

parts. " Male with the front elevated, forming a crest, which projects a

little beyond the upper jaw ; female with blue spots along each side of

the tail, regularly arranged." (Poey.) Length 30 inches. Open Atlantic;

rare in the West Indies ; not recorded from coast of the United States.

(equus, horse; seta, bristle, tail.) (Eu.)

Ooryphsena equieetu, Linn.t.us, Syst. Nat., Ed. x, 1758, 261, (misprinted enitiselis), high seas;

after Dorado of OSBECK, ltesa China, 308, 17.V7; CcviEB & Valenciennes, Hist. Nat. Poiss.,

ix, 297, 1833; Jordan & Gilbert, Synopsis, 914, 1883.

Ooryphsena aurata, Bafinesque, Caratteri, &c, 33, 1810, Sicily.

ihsena lesaonii, Cuvieu & Valenciennes, Ili-t. Nat. Puis-., 307, 1833, India.

Lompugus punctulatus, Cuvieu & Valenciennes, Hist Nat. Poiss., i\, 327, L833, Atlantic at the

Equator.

Lompugus neapolUanus, Cuvier & VALENCIENNES, Hist. Nat. Poiss., i\. 3-2.r>. 1833, Naples; after

Bloch.

CorgpJuena azorica, Cuvier A VALENCIENNES, Hisl Nat. Poiss., i\. :',nf>. is:!:;. Azores.

Ooryphsena punctulata, Jordan a Gilbert, Synopsis, 154, I

Family CXXX. LAMl'LMD.l ..

(Tin: Makii'osas. )

Body ovate, compressed, and elevated, covered with minute, oyoloid

BCaleS. Head small, rather pointed. Mouth small, terminal, without

teeth iii t lie adult . its angle with slits ID the skin to permit the mot ion of

the jaws, aH in the tunnies. Preinas diaries protractile. Opercular bones
entire Dorsal tin single, \er\ Long, elevated, and falcate in front, with-

out distinct HpincH ; anal l«>n^ and low. not at all falcate: both I'ihn
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depressible in a groove ; ventral fins thoracic, but behind the pectorals,

attached to a very long pubic bone, composed of 14 to 17 soft rays
;
pec-

toral fins large, falcate, their bases horizontal ; caudal fin moderately

forked, its peduncle short and slender, without keel. A pit at base of

caudal, above and below, as in certain sharks. Lateral line present,

much arched in front. Branchiostegals 6. Gill membranes free from the

isthmus. (Esophagus not armed with spinous teeth,. Air bladder large,

bifurcate behind. Pyloric appendages very numerous. Vertebra' 45.

Hypocoracoid very much dilated as in Brama, the entire shoulder girdle

very heavy ; the pubic bone much longer than in Brama. Fishes of

large size and gorgeous coloration, inhabiting the open seas, the Mesh

firm and rich. A single genus with probably but one species. It resem-

bles the tunnies in the character of the flesh, but the form is very differ-

ent, and the character of the anal fins separates it widely from all the

mackerel-like fishes. It is not certain that it really belongs with the

Scombroidei. (Scombrida', genus Lampris, Gunther, Cat., 11, 415, 416, 1800.)

434. LAMPRIS, Retzius.

(Mariposa.)

Lampris, Retzius, Nya Handlung, in, 91, 1799, (guttatus).

Ghrysotosus, Lacepede, Hist. Nat. Poiss., iv, 586, 1802, (luna).

Characters of the genus included above. The single species is cosmo-

politan, most beautifully colored, and unsurpassed as food, the flesh rich,

firm, and delicate. (/M/znpoc, radiant.)

1354. LAMPRIS LUNA* (Gmelin).

(Mariposa; Opah ; Moonfish; San Pedro Fish; Cravo ; Jerusalem Haddock; Glance

Fish; Gudeax ; Poisson Lune.)

Head 31; depth If. D. 53 to 55; A. 38 to 41; V. 14 to 17; vertebrae

23 + 22=45. Body short and very deep, the sides much compressed.

Mouth toothless. Longest dorsal ray shorter than pectorals, which are

nearly as long as the head. Anal very low in front, a little higher

behind. Color a rich brocade of silver and lilac, rosy on the belly
;

everywhere with round silvery spots; head, opercles, and back with

ultramarine tints; jaws and fins vermilion ; flesh red, of varying .shades.

Skeleton strong and firm. Length 3 to 6 feet. Open waters of the

Atlantic and Pacific, frequently taken off the Coasts of Europe ;
not

rare off Madeira, occasionally taken off Newfoundland, Maine, and Cuba,

also at Monterey and other places in California. Our specimen is from

Monterey. One of the choicest of fishes, the flesh rich, firm, and of* deli-

cate flavor, (luna, moon.) (Eu.)

*Wc have before us a drawing of a specimen of Lafnpris luna made at Sable Island by James
Farquhar in 1856, and sent with an accompanying letter to It. .1. Bernard Gilpin of Halifax.

Mr. Farquhar writes: " Just imagine the body a beautiful silver, interspersed with spots of

lighter color about tli" size of a sixpence, the eyes very large and brilliant, with a golden ring

around them. You will then have some idea of the splendid appearance of the fish when fresh.

It i aligula had seen him I might have realized a fortune.
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Zeus luna,* Gmelin, Syst. Nat., xm, 1225, 1788, Normandy; after Poisson de Lune, Du Hajiel,

Des Peches, in, 74.

Zeus guttatus,* Brvnnich, Danske Selskr., in, 398, 1788, Elsinore, Denmark.
Zeus regius* Bonnaterre, Encycl. Ichth., 72, pi. 39, 1788, Torbay, England; after Opah of

Pennant.

Zeus strcemii, Walbaum, Artedi Piscium, 398, 1792, Norway; after Zeus cauda bifuroa of Strom.

Scomber gunueri, Bloch & Schneider, Syst. Ichth., 38, 1801; after Scombri- pelagicus of Ginnf.r;

specimens from near Throndhjem.
Zeus impcrialis, Shaw, Nat. Misc., iv, 140, 1803, Torbay; after Opah of Pennant.

Zeus opah, Shaw, Genl. Zool., iv, 287, 1803, Torbay; after Pennant.

Lampris lauta, Lowe, Fishes Madeira, 27, 1843, Madeira.

Lampris guttatus, Civier & Valenciennes, Hist. Nat. Poiss., x, 39, pi. 282, 1S35; Jordan & Gil-

bert, Synopsis, 453, 1883.

Ltintjiris luna, Gunther, Cat., n, 416, 1860; Day, Fish. Great Britain 118.

Lampris regius, Goode & Bean, Oceanic Ichth., 223, 1895.

Family CXXXI. PTERACLID.E.

Dorsal fin very high, continuous, with its rays all simple, not articulate

nor branched ; anal similar to dorsal; ventrals jugular, inserted before

pectorals, about under the eye, their rays I, 3 or I, 5 ; scales firm, lobate

or emarginate ; dorsal and anal each with a basal sheath of enlarged

scales, the fin otherwise naked. Otherwise essentially as in the Bramidce.

Skeleton not examined, the vertebrae probably numerous, the attachment

of the ventrals to the shoulder girdle evidently unlike that seen in the

Bramidce. Two genera, with about 5 species ; small pelagic fishes, notable

for the very high fins.

a. fVentral rays I, 3; lateral line faint, but present; dorsal beginning on head, its short rays

few (about 2 or 3) in number, the third or fourth ray longest; teeth on vomer and pala-

tines. Pte&aclis, 435.

435. PTERACLIS, Gronow.

Pteraclis, GR0N0\v,Acta Helvetica, vn, 44, 1772, (velifera).

(Higopodus, LacApkde, Hist. Nat. Poiss., n, 512, 1800, (velifera).

Body oblong ovate, much compressed, deep anteriorly, growing rapidly

and regularly slender behind; scales rather large, firm, each one with a

median horizontal furrow or emargiuation, these forming distinct

striated lines along the rows of scales. Lateral line not obsolete. A
•heath of very large scales along bases of dorsal and anal : a long axillary

scale at base of ventral; scales on head ami breast small. Caudal
peduncle slender, the caudal fin short, lunate. Vent nearly under pre-

ppercle, the breasl very short. Abdominal cavity extending much behind

vent, :i> in the, flounders. Ventrals jugular in posit ion . direct ly under

the eye, each of a feeble spine and aboul 3 soft rays. Peotorals moderate.

have no means of knowing which of the three specific Dames given t" this species in

,/./, guttata entitled t" priority, yfe have elsewhere regarded the names of
Gmelin as prior to those ol Bonnaterre.and we know of no reason for supposing tin' work of
BrUnnich in bo earlier than either, The* still earlier name pelagicus, given by Gunner,
StTor of identification, tho Scomber pelagicus ot Linnaeus being a < bryphn ,,

t The Japanese genus, Centropholu, Hilgendorf, has the ventral rays I. "•: lateral line obsolete;
dursiil beginning behind bead, with al i IS graduated rays, the fourteenth raj longest; no

i palatines. Ihi type is Otntrophollt ptitni, Hilgendorf.
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Dorsal fin excessively high, all the rays alike, simple, fragile, and

unbrauched, appearing like hairs ; some of the anterior rays higher ; 2

or 3 of the anterior shorter and graduated ; the posterior rays progres-

sively shorter; first dorsal ray on the head. Anal similar to dorsal,

equally high and almost as long, the rays all simple, the first ray short.

Eye large ; nape elevated ; mouth large, nearly vertical ; maxillary broad,

scaly ; teeth small, slender, on jaws, tongue, vomer, and palatines.

Pseudobranchia> present ; air bladder small ; cceca 6. Pelagic fishes, widely

distributed, (nrspbv, fin or.wing; Kleico, to close. " The name indicating

the double rows of scales which embrace the bases of the two vertical

fins.")

1355. PTERACLIS CAROLINUS, Cuvier & Valenciennes.

D. LII; A. XLIV. Mouth larger, scales larger, and fourth or longest

ray of the dorsal stouter than in other species. Silvery, with bluish

reflections. Coast of South Carolina ; known from a mutilated specimen

4 inches long, evidently the young of some pelagic species. (Cuv. & Val.)

A second specimen, agreeing in general with this description has been

lately obtained by the Albatross (Goode & Bean).

f PteraclU trichopterw, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 3G7, 1833, locality

unknown. D. 50; A. 44. (Coll. Quoy & Gaimard.)

Pteraclls carolinus, Cuvier & Valenciennes, /_c, ix, 3C>8, 1833, off coast of South Carolina,

Guntiier, Cat., ii, 411, 1860; Jordan & Gilbert, Synopsis, 455, 1883; Goode it Bean;

Oceanic Ichthyology, 212, 1895.

Family CXXXII. BRAMID^.

(The Pomfrets.)

Body oblong, more or less elevated, strongly compressed, covered with

firm adherent scales, large or small. Scales firm, cycloid, lobate, or

emarginate, or with a median ridge or spine; this character found in the

young of all species but disappearing with age in some of them. Mouth
moderate, very oblique, the maxillary broad and scaly, the premaxillary

protractile
;
jaws with bands of slender teeth ; teeth on vomer and pala-

tines present or absent. Preopercle entire or serrulate, serrate or spinous

in the young; opercles well developed. Dorsal and anal fins long, similar

to each other ; each with 3 or 4 anterior rays short and simple, developed

as spines, the remaining rays all articulated; soft dorsal and anal scaly

or with a sheath of scales ; ventrals small, below the pectoral ; the axil-

lary scale well developed, the rays I, 5. Pectoral long. Caudal peduncle

slender, the fin lunate or forked, sometimes widely so. Branchiostegals

7. PseudobranchiaB present. Pyloric cceca few. Air bladder present or

absent ; supraoccipital crest large and high, extending forward to the

snout. Vertebrae numerous (16+ 23=39 in Bramaraii). Skeleton firm.

Shoulder girdle thick and heavy, tho hypocoracoid especially large and

much dilated, entering the ventral outline, excluding the pubic bones from

contact with «fche shoulder girdle; pubic bones short and small; neural*

and interneurals small and slender. Fishes of the open sea, widely dis-

tributed and often inhabitingconsiderable depths, subject to great changes
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with age. Genera 3 (Brama, Taractes, Pttrycombus) with about 10 species.

(Scombrida; part, Giinther, Cat., n, 408-411, 1860.)

a.* Dorsal fin beginning at a point behind the gill opening.

6. Scales large (40 to 50 in lengthwise series); lateral line obsolete ; each scale deeply

emarginate and uith a median horizontal ridge (as in Pleradia and the young of

Brama); this character persistent through life; 6oft fins chiefly scaly at base and
on the anterior lobe; ventrals inserted before pectorals. Tauactes, 4:36.

66. Scales small (about 80 in lateral line) those of sicks with a long bony vertical ridge

and a narrow cycloid free part, which conceals the ridge in the adult; lateral line

developed; soft fins almost entirely scaly; ventrals inserted below pectorals.

Brama, 437.

436. TARACTES, Lowe.

Taractes, Lowe, Proc. Zobl. Soc. Loud., 1863, 82, (tuper, probably young of firoma or Taraetea

Jougiiiinnis).

Argo, Dodeulein, in Steindachner's Fische Japan, m, 7, 1884, (sfeindachneri); name preoccupied

in Mollusks, by Bohadsch, 1761.

Body ovate, compressed, the nape less elevated than in Brama, the back
more so; scales large, firm, deeply emarginate and with a horizontal

median ridge or spine, as in the young of Brama, this character persistent

:

no lateral line; dorsal and aual more or less falcate, the spines few and

slender, adnate to the soft rays; scales on the fins largely con lined to the

anterior lobe ; ventrals small, inserted before pectorals. Caudal simply

lunate, on a slender peduncle. A well-marked genus intermediate between

Ptcraclis and Brama. The large scales (lateral line 43) of Taractes asper,

show, as Dr. Liitken has indicated, that it is the young of Brama loiiyi-

pinniSj rather than of Brama rati. This species, lonyip'mnis, is very closely

related to the Japanese form called Aryo steindachneri. The name Taractes

may therefore supersede Aryo, which is preoccupied. (TapdnTyc, a dis-

turber.)

1856. TAKACTES SAUSSU1UI (Lunel).

Head 4£ in total length ; depth 2\. D. Ill, 30 ; A. II, 20 ; V. I, 5 ; B. 7;

scales 50. Body compressed, elevated; back and belly slightly keeled;

line of profile strongly elevated toward front of dorsal, thence descending

gradually to the forehead, where it is abruptly decurved in a semicircle.

Eye large, 3 in head. Mouth oblique, the maxillary nearly reaching pos-

terior margin of eye. Dorsal beginning behind base of pectoral, its

length of base equal to height of body; second soft ray longest, nearly

| of height of body; anal inserted below fourteenth dorsal ray, its

iii>t soft ray \ depth of body
; pectoral reaching twelfth sofi ray of dorsal;

ventral under base of pectoral, its first ray | height of body. Silvery

and gray; the dorsal, from its fust suit pay to the ninth, broadly bor-

dered with white, the nst of the tin wit h black ; fust 7 rays of anal

perfectly white, the next 1 bordered with white, t lie reel of t he tin blaok-

ish ; both lobes of oandal broadly bordered with white, the 6 middle rays

• l)..i>:ii beginning on the bead above the preopercle In Plerycon&w, Fries. IHerycombiu brama,
tilt -. the known specie! of thJssenus, is Hue far known from Iceland, Norway, and neighboring
waters, [t doubtlees occun in Greenland waten
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blackish: pectorals aud ventrals yellowish. Each scale of sides (iu speci-

men 12 inches long) with a spinous ridge along its middle. (Lunel.)

Havana. One specimen in the museum at Geneva. It is evidently a

Taractes, but with the tins much lower than in Taractes lon<jip\nnis.

(Named for Prof. Henri de Saussure, of Geneva, a writer on Crustacea,

insects, etc.

Brama saussurii, Lvnel, Revue du Genre Brama, Mem. Soc. I'hys. Hist. Nat. Geneve, XVIII, 185,

pi. 2, 1865, Cuba; POBT, Synopsis, 358, 1868.

437. BRAMA,* Bloch & Schneider.

(POMFKET.)

Brama, Bloch & SriiNEiPER, Syst. Ichth., 98, 1801, (rati).

Lepodi"-, Rafinesque, Caratteri, etc., 53, 1810, (saragns).

Body oblong or elevated, compressed, covered with rather small cycloid

scales, each of which is usually composed of a bony ridge or spine, with

a cycloid free edge, the bony vertical portion often becoming hidden with

age. Mouth wide, oblique, the lower jaw the longer; the jaws and pal-

atines provided with slender teeth ; maxillary broad, scaly. No teeth in

the oesophagus. Opercle moderately developed; preopercle entire, serru-

late in the young. Snout obtuse and convex, supraoccipital crest highly

elevated, extending forward to tip of snout. Dorsal and anal fins very

long, both with the anterior lobe more or less elevated, the first ray of

dorsal over the ventrals and notably behind the head; a few (3 or 4) of

the anterior rays developed as slender graduated spines; ventrals small,

thoracic, the number of rays I, 5. Soft parts of vertical fins covered with

small scales except along the edge. Pyloric cceca 5 ; branchiostegals 7;

vertebrae about 40; pseudobrancrme large; air bladder large. Shoulder

girdle very heavy, as in Lampris, the hypocoracoid especially thick and

large, excluding the small pelvis from contact with the clavicle. Neurals

and interneurals comparatively small. Large pelagic fishes of dusky

colors, widely distributed and descending to considerable depths, the

adult quite unlike the young. (Brama, bream, Abramis, the species hav-

ing been called Brama marina by John Ray.)

«. Dorsal rays about III, 30; anal rays II, 19 or 20; caudal not deeply forked.

b. Caudal fin bordered with white (as in Taractes), its middle rays uotsalient; longest dor-

sal rays more than half depth of body. agassizii, 1357.

bb. Caudal fin without whitish border, its middle rays somewhat salient: longest dorsal

rays § depth of body. brevoortii, 135&

aa. Dorsal rays III, 31 to 33; anal rays II, 26 or 27; scales in lateral line 80 to 90; longest

dorsal rays about half depth of body; caudal very deeply forked, its middle rays not

salient. raii, 1359.

* A very elaborate study of Brama lias been completed by Liitken, based upon a large series,

chiefly of young specimens. Concerning B. raii he concludes that it is quite cosmopolitan iu its

distribution, occurring from the Faroe Islands to the Cape of Good Hope, and is represented by
closely similar, if not identical, forms on the coast of Chile (/;. chilensis and australu) and NflfW

Zealand > H. squamosa) and in the waters of Japan. He states that it has not yet been found in

the West Indies or off the east coast of North America, overlooking, perhaps, the fact that

Brama raii was observed at the Bermudas in 1880 by Dr. Goode. He considers B. orcmiand B.

du88um.ieria.nd Taractes asper to be immature forms and gives a very doubtful acceptanci
Bpeciea; claiming to be distinct from B. raii, described from various parts of the Atlantic.

—

(Good,; ,{ Bean.)
B,; una raii is not unfreqently taken on the roasts of California, Oregon, aud Washington.

Taracks asperie, however, not the young of Brama raii, hut helongs to a distinct genus.
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1357. BRAMA AGASSIZII, Poey.

Head 4£ in total -with caudal ; depth 3. D. Ill, 29 ; A. II, 21. Number
of scales not stated, probably about as in B. rati. Eye 3£ in head (in

specimen 2 feet long); maxillary reaching past middle of eye. Jaws with
bands of villiform teeth, those in front larger; no canines; villiform

teeth on the palatines
; two strong teeth on the vomer. Form of the

scales about as in B. rail, their free border thin and not ciliated, giving

the effect of an epidermal membrane attached to each scale and reflect-

ing a dull silvery color. Longest ray of dorsal a little more than half

depth of body
;

anal inserted under thirteenth ray of dorsal ; ventrals

twice as short as pectorals ; caudal concave, its middle rays not at all

produced. Air bladder large; vertebra more than 24. Dusky, with
bright reflections; caudal largely bordered with whitish. Cceca 7.

Cuba; known from one specimen. (Poey.) Apparently allied to Brama
rail, but the fins are shorter. (Named for Louis Agassiz.)

Brama agassizii, Poey, Memorias, ii, 204, 18G0, Havana.

1358. BRAMA BREYOORTII, Poey.

Head 4£ in total length with caudal ; depth 2|. D. Ill, 27 (or III, 30);

A. II, 21. Eye 3£ in head, (in specimen 16 inches long). Teeth as in

Brama agassizii, but none on vomer. Second ray of dorsal ? height of

body; anal inserted much farther back than front of dorsal. Scales as

in Brama agassizii. Caudal blackish, without pale margin, its middle

rays salient, half the length of the outer
;
pectorals shorter than in

other species; fins higher than B. rail, lower than in B, agassizii. Ccbos

8. Color as in B. agassizii, except the caudal. Havana, Cuba; known
from one specimen. (Poey.) (Named for James Carson Brevoort.)

Brama brevoortii, Poey, Meraorias, II, 206, 18G0, Havana.

1359. BRAMA RAII (Bloch).

(POMFBET ; CASTAGNOLE ; ROXDANIN.)

Head 3£; depth 2£. D. Ill, 32; A. II, 27; scales 13-80-23. Pyloric

OCBca 5. Vertebrae 16 + 24 = 40. Eye large, 4 in head, as long as snout.

Maxillary 2' in head. Teeth on palatines, none on vomer. Scales of

sides of body in adult much elongate vertically, consisting of a long ver-

tical bony portion which is sharp at either end and does not appeal at

the surface; this projection extends under each scale above and below
for a distance nearly equaling diametei of the visible part of the scale;

this free part forming a cycloid lobate flap deeper than long: axil with

a fringe of long scales attached by one edge; scales of back and holly

Smaller, nearly normal in form) I'm rays of anterior pari of dorsal, each

with a SCaly flap free at One edge. Maxillary and operdeS scalv: l<>

jaw with rudimentary scales. Pectorals Long, falcate, reaching middle

of anal, 2J in body: dorsal and anal high in front, i>nt lower than in

Brama agassizii, the Ion es1 rays abonl 2\ in depth of body, 5j In length

of body : caudal tin on a slender pedunole, deeply forked, its middle ia> b
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not salient, its longest rays 3f in body. Gill rakers moderate, x -|- 13.

Color sooty gray, with some soiled silvery; snout, vertical tins, and

region above anal black ; edges of dorsal and anal darker ;
axil jet black

within. Bones firm. Length 2 to 4 feet. Open seas, widely distributed,

descending to considerable depths: occasional on the coasts of Europe

as far north as the Faroe Islands, rarely taken on our Atlantic Coast.

Bermuda (Goode); Grand Bank (Bean). It has lately been frequently

obtained on our Pacific Coast in different localities from Santa Catalina

to Puget Sound. Here described from a specimen found in the Los

Angeles market. In our specimen the pectoral is a little longer and the

scales a little larger than in Day's figure of the European form, but

doubtless the same species. Many of the known specimens have been

beached by storms. An excellent food-fish. (Named for Rev. John Ray,

a learned naturalist, one of the ablest of the predecessors of Lmmeus.)
(Eu.)

Brama marina caudaforripata, Ray, Synopsis Methodica Piscium, 115, 1713, Middelburg.

Sparusraii, Bloch, Ichthyol., pi. 273, 1791; after BAY, etc.

Spants castaneola, Shaw, Gen. Zool., iv., 404, 1803; after Lacepede, who copied from Bloch.

Sparusniger, Turton, British Fauna, 98, 1807, Swansea.

Lepodns saragus, Rafinesqve, Caratteri, etc., 53, 1810, Palermo.

Brama dussumieri, Cutieb & Valenciennes, Hist. Nat. Poise., \n, 294, L831, Indian Sea, Lon-

gitude 85 E.

I Brama oread, Cuvieb & Valenciennes, I. c, vn, 295, 1831, Indian Sea, Longitude 85 E.:

from stomach of Germo alahuiga.

f Brama chUensis, Gay, Hist. Chili, Feces. 218, 1843, Chile.

Brama raii, VALENCIENNES in CiviEit, Regne Aniin., Illustr. Poiss., pi. 26, fig. 1, 1839, Chile;

after Gay's type.

Bramaraji, Bloch & Schneider, Syst. Ichth., 99, 1801; Jordan & Gilbert, Synopsis, 915, 1883.

Brama raii, GONTHER, Cat., II, 408, 1860, Lutken, Spolia Atlautica.

Family CXXXIII. STEINEGERIID-ffi.

Dorsal fin low, divided by a deep notch into an anterior part of about

II slender spines and a posterior part of about 18 soft rays; scales moder-

ate, each with a median keel ; ventrals I, 5, inserted before pectorals,

otherwise essentially as in the Bra inula-, so far as external characters

show. The true relation of the group remains to be shown from a study

of the skeleton. One species known, from rather deep water.

438. STEINEGERIA, Jordan A: Evermann.

Siemegeria, Jordan a: Evermann, Ptoc. V. S. Nat Mas., 1S8G, 467, (rubescens).

Body ovate, considerably compressed, thickly covered with rather

large membranous scales, which are closely imbricated, and each with a

distinct median keel. Cleft of mouth very oblique, the lower jaw

strongly projecting. Jaws with bands of small cardiform teeth, those in

front largest, especially in the lower jaw : teeth in villiform bands <>n

the palatines, but absent from the vomer. Premaxillaries protractile;

preopercle without angle, with ascending limb finely serrulate, and with

a few coarser teeth about the angle. No distinct lateral line. Dorsal
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and anal fins somewhat elongate, the former deeply notched, with 11

slender spines, the latter with 2 spines ; caudal lunate, with short and
slender peduncle ; ventrals I, 5, inserted before pectorals, not depressible

in a groove, each with 1 spine and 5 rays. Vent well behind ventrals.

A single species known, from the Gulf of Mexico. Its skeleton has not
been examined. It is therefore not known how close its relations to

Brama may be, but it cannot be removed far from that group. Its

divided dorsal suggests relations with Nomeus, but the scales are more
like those of Brama. (Named for Leonhard Stejneger, curator of rep-

tiles in the United States National Museum, one of the ablest systematic
zoologists of our time.)

1360. STEINEGERIA RUBESCENS, Jordan & Evermann.

Head 2£; depth 2; snout short, 5 in head. D. XI-I, 18; A. II, 20; V.

I, 5; scales 50-26. Body ovate, considerably compressed, the greatest

thickness a little less than half length of head. Anterior profile from
tip of snout to base of dorsal nearly straight; outline of belly prominent,

the axis of body being rather nearer dorsal than ventral outline ; breast

and belly not carinate. Head but little longer than deep, its upper sur-

face flattish, the bones not very firm ; interorbital space nearly flat, with
2 ridges about as broad as eye, which is 3£ in head; preorbital very nar-

row, somewhat cavernous, its edge sharply dentate ; mouth very oblique,

the lower jaw strongly projecting, the broad maxillary reaching to below
middle of eye, its length i that of the head. Each jaw with a band
of small cardiform teeth, those in front largest, especially in the lower

jaw, but all of them small; a band of villiform teeth on each palatine

bone, but none on the vomer; premaxillaries protractile. Lower jaw
with conspicuous pores

;
preopercle forming a nearly even curve, without

distinct angle; ascending limb of preopercle very finely serrulate, with

some 4 or 5 coarser teeth about the angle; other opercular bones very

thin, with entire edges. Cheeks, opercles, maxillary, and top of head

closely covered with scales similar to those on rest of body, but a little

smaller. Gill rakers rather short and Avide apart, 8 or 9 developed on the

lower part of the arch, the longest about 1 length of eye. Body closely

covered with membranous scales, which are closely imbricated, deeper

than long, each with a distinct median keel, besides which are some

smaller radiating ridges, especially on the scales of the sides of the body.

These ridges on the scales form continuous ridges, which give the body a

rough appearance, although they are not spinigerons; scales largest on

middle of sides, becoming smaller on back and on belly ; no distinct

lateral line; fins with few scales or none. Dorsal spines very slender

and flexible, some of them ending in filaments (all more or less mutilated

in typical example) ; sofi rays separated from spines '»> ;i deep notch

extending nearly to base of I'm ; soft dorsal elevated, the longest rays

abont lk in head; caudal lunate, its peduncle very Bhort ami slender]

anal tin high, its spines short and slender, the longest raj l
1

in head: no

free anal spines; ventrals inserted before pectorals, their length 1 in

r. n. a. 62
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head, not depress ible into a fissure of the abdomen
;
pectorals 1-, in head

;

vent well behind ventrals. Color in life salmon red, rather bright and

nearly uniform, darker on back, silvery under the chin ; fins all salmon,

with black areas toward base on both dorsals and anal ; ventrals largely

black; lining of opercles pale. Length 5 inches. A single specimen, in

fair condition, was found in the stomach of a Red Grouper from the

Snapper Banks off Pensacola. (rubescens, reddening.)

Steinegeria rubescens, Jordan & Evermann, True. U. S. Nat. Mus., 188G, 467, Snapper Banks

off Pensacola. (Type, No. 37991. Coll. Jordan & Evermann.)

Family CXXXIV. CENTROLOPHID^E.

(The Rudder-fishes.)

Body oblong or elongate, compressed, covered with moderate cycloid,

adherent scales. Lateral line present, straightish. Bones of head some-

times serrulate. Mouth moderate, with small teeth. Premaxillaries pro-

tractile. Oesophagus with tooth-like processes as in Stromateidce. Verte-"

bra? in normal number, 10 -f- 14 or 15 = 24 or 25. Dorsal fin long, 3 to 10

of the anterior rays simple, more or less spine-like; anal similar, shorter;

caudal lunate, on a rather stout peduncle; ventrals well developed, tho-

racic, I, 5. Skeleton moderately firm. Fishes of the open seas, inhabit-

ing moderate depths. Three genera and about 6 species recognized. This

group is closely related to the Stromateidce, but seems worthy of separate

recognition. (Centrolophince, Gill, Proc. Am. Phil. Soc, xxi, 666, 1884.)

CENTROLOPHINiE I

a. Dorsal spines slender, graduated, joined by the membrane; soft rays moderately elevated;

head naked, its bones entire. Centrolopihrs, 439.

Mui'iN.i.

:

aa. Dorsal spines short and stout, Bubequal, about as long as soft rays; tins not falcate; sides

of head scaly.

b. Eyes small; dorsal spines scarcely connected by membrane; preopercle, interopercle,

and subopercle finely serrate. Palinurichthys, 440.

439. CENTROLOPHUS, Lacepede.

(Black Ruffs.)

Centrolophus, Lacepkde, Hist. Nat. Poiss., iv, 441, 1803, (niger).

Pompilus, Lowe, Proc. Zo'ol. Soc. Lond., 81, 1839, [pompilus).

Acenirolophus, Nardo, Prodr. Ichth. Adriat., sp. 62, (maculosus).

Gymnocephalus, Cocco, Giorn. Sci. Lettr. Sic, 2(5, 1829, (messinensis).

Body elongate, covered with minute scales; lateral line present, arched

anteriorly. Head naked, unarmed. Mouth rather small, with small teeth

in jaws only. Epibranchials of fourth gill arch with long, toothed pro-

cesses as in StromaUus, Rhombus, Mupus* and Palinurichthys. Dorsal long,

continuous, not falcate, with about 3 slender, graduated spines. Dorsal

and anal scaly : anal with :> slender spines. Ventrals moderate, thoracic,

Vnpus, Cocco — Lcirus, Lowe, based on Mupus imperialis, Cocco = Centrolophus ovalis, I

a Valenciennes.
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I, 5. Pectorals moderate. Caudal forked. Air bladder small. Pyloric

cceca 9 or 10. Three species known, from the Atlantic and Pacific.

(Kevrpov. spine ; Acxpog, crest.)

1361. CEXTROLOPHUS MGER (Gmelin).

(Blackfish ; Black Hi fie ; Borlase.)

Head 5 in total length ; depth 4 to 5. D. Ill, 35 to 38 ; A. III. 20 to 22;

vertebrae 11 + 14 ; cceca 9. Maxillary reaching to below front of eye. Dor-

sal inserted above first third of pectoral. Scales minute, forming a sheath
along basal third of vertical fins. Dark brown, clouded or spotted with
paler. Coasts of southern Europe, not rare in rather deep water ; one
specimen, 9 inches long, taken at Dennis, Massachusetts, in 1888. (niger,

black.) (Eu.)

Perca nigra, Gmelin, Syst. Nat., 1321, 1788, Cornwall.
Cenlrolophus liparis, Risso, Eur. Merid., in, 337, 1820, Nice.

Cenlrolophus mono, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 342, 1833, Mediterranean.
Centrotophus pompilns, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 3:54, ls33; Dot of I. inn us,

who describes some very different fish as Coryphann pompilw.

Acentrolophus maculosus, Nardo, Prodr. Ichth. Adriat., No. (52, Isis, Col. 478, 1827, Adriatic.

Cenlrolophus nvjer, Gunther, Cat. Fishes, n, 403; Goode & Bean, Ocean. Ichth., 214.

440. PALINUR1CHTHYS, Bleeker

(Black Rudder Fishes.)

Palinurus, De Kay, New York, Fauna: Fishes, 118, 1842, (perciformia) (preoccupied in < rustacea.)

Palinurichihys, Bli:eker, Enum. Spec. Pise. Arch. Ind., 22, November, 185'J, (perciformis),

Palinurichtkya, Gill, Proc. Ac. Nat. Sci. Phila., Jan., I860,* 20, (perciformis).

Pammelas, GuNTHKB, Cat., n, 485, June, 18G0, (perciformis).

Body oblong, ovate, moderately compressed. Profile very blunt and
convex. Mouth moderate; maxillary narrow, with a small supplemental

bone; premaxillaries protractile, little movable. Jaws nearly equal, each

with about one series of small, slender teeth ; no teeth on vomer or pala-

tines. Preoperculum, interoperculum, and suboperculum finely serrated,

Gill rakers long; gill membranes separate, free from the isthmus. Scales

small, smooth ; larger, thicker, and more adherent than in Stromateu*.

Cheeks scaly. Fins rather low : dot sal I'm long, preceded bj »i to 8 short

•ubequal, rather strong spines, tin- last ones connected by membrane, the

others nearly free, all much lower than the Sofl rays; anal tin similar but

shorter, preceded by 3 spines, which, like the dorsal spines, are nearly

embedded in thick skin; vertical fins densely scaly toward their b

caudal fin emarginate ; caudal peduncle stonl ; vent ral fins large, thoraoio,

[f 5; pectoral fins moderate, ronnded, or falcate. One species, differing

from the European genus Mwpus Coooo /. Irus Lowe) by the low . partly

free spines, and the small eye. (iraXivovpog, Palinurus, a pilot; /'r

• " The paper in the P was probably published earlier than Dr. Blocker's but, happily,
the question ii immaterial.' 1

QUI, Proc. A.mer. PhiloD. 8oc., 1X1,667, 1884,
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1362. PALIXl'KICHTHYS PERCIFORMIS (Mitcbill).

(Rudder-fish; Log Fish; Snip-nose Mullet.)

Head 3£ ; depth 2h D. VIII, 20 ; A. Ill, 16 ; lateral line 75 ; eye rather

large, nearly equal to snout, 4£ in head. Body ovate. Maxillary reach-

ing to opposite front of pupil ; eye with adipose eyelid. Top of head

scaleless, covered with small mucous pores. Pectorals nearly as long as

head. Blackish green, everywhere dark, the belly scarcely paler and not

silvery. Length 1 foot. Atlantic Coast of North America, from Cape Hat-

teras to Maine; rather common northward, especially about Cape Cod

;

one specimen once taken in a live box off Cornwall, having drifted across

from America. (Perca, perch; forma, shape.)

Coryphena perciformis, Mitchill, Amer. Monthly Mag., n, '_'44, 181s, New York Harbor.

Pimelepterus cornubiensis, Cornish, Zoologist, ix, 1874, 4255, Penzance, in Cornwall. (Coll. T.

Cornish.)

Pcdinurus perciformis, De Kay, New York Fauna: Fishes, 118, pi. 24, fig. 25, 1842.

Palinurichthys perciformis, Gill, Proc. Ac. Nat. Sci. Phila., 20, 1860.

Pammelas perciformis, Gunthee, Cat., n, 485, 1860.

lamsperciformis, Jordan & Gilbert, Synopsis, 452, 1883; Fordice, Proc. Ac. Nat. Sci. Phila., 316,

1884.

Family CXXXV. STROMATEIL\E.*

(The Fiatolas.)

Body compressed and more or less elevated, covered with small or

minute cycloid scales. Profile anteriorly blunt and rounded. Mouth
small. Premaxillaries not protractile. Dentition feeble ; no teeth on

vomer or palatines
;
pharyngeals little developed; oesophagus armed with

numerous horny, barbed, or hooked teeth. Opercular bones smooth, not

serrate. Gills 4, a slit behind the fourth. Gill membranes either separ-

ate and free from (Stromateince) or broadly joined to the isthmus (Stroma-

teoidince), restricting the gill openings to the sides as in Cluvtodipterus. Gill

rakers rather long. Pseudobranehiae present. Cheeks scaly. Preopercle

entire or serrate. Lateral line well developed. Dorsal fin single, long, with

the spines few or weak, often obsolete ; anal fin long, similar to soft dorsal,

usually with 3 small spines, which are often depressible in a fold of skin :

ventrals thoracic, I, 5, in the young, bnt reduced or altogether wanting

in the adult ; caudal fin well forked. Usually no air bladder. Pyloric

cceca commonly numerous. Vertebra 1 30 to 36 (Rhombus 30 or 31 ; Strom-

(dvits 36). Genera 3, species about 30. Fishes usually of small size,

found in most warm seas, many of them valued as food. We here remove

^he Centrolophidce, a group usually associated with the Stromateidas, but

differing in appearance and in the smaller number of vertebra1

, although

agreeing in the possession of teeth in the oesophagus. (Scombridce, part,

Giinther, Cat., II, 397, 1860, genus Stromatcus.)

a Pelvic f bone projecting from the skin as an evident 6pine ; no trace of ventrals.

Rhombus, 441.

* For a review of the American species of Btromateuta sit paper by Fordice in Proc. Ac. Nat.

Sci. Phila., 1884, 311-::17.

fTho pelvic bone is not externally visible in Btromoteua.
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441. RHOMBUS, Lacepede.

(Butter-fishes.)

Rhombus, LaCep£de, Hist. Nat. Poiss., 11, 321, 1800, (alepidoliis).

Peprilits, Cuvier, Regne Anim., Ed. 2, Vol. n, 213,1829, (longipinnis).

Poronotus, Gill, Cat, Fish. E. Coast N. Amer., 1801, 35, not characterized, (triacanthui))', Pror.

Am. Phil. Soc, xxi, 670. 1884, (diagnosed).

Palometa, Jordan & Evermann, new subgenus, (palometa).

Body ovate or suborbicular, strongly compressed, tapering into a slen-

der caudal peduncle, which is not keeled or shielded. Head short, com-

pressed, the profile obtuse. Mouth small, terminal, the jaws subequal.

Premaxillaries not protractile. Jaws each with a single series of weak
teeth. Scales very small, cyloid, silvery, loosely inserted, extending on
the vertical fins. Opercular bones entire. Gill membranes separate, free

from the isthmus
;

gill rakers moderate. Lateral line continuous, con-

current with the back. Dorsal fin long, more or less elevated in front,

preceded by a few indistinct spines—usually one or more procumbent
spines in front of dorsal and anal, each of these with a free point both

anteriorly and posteriorly; anal fin similar to dorsal, or shorter, usually

with three small spines; ventral fins wanting; a single small, sharp

3pine, attached to the pubic bone, occupying the place of the ventrals
;

pectorals long and narrow; caudal widely forked. Species few, mostly

American. This genus differs from Stromateus chiefly in the prominence

of the pelvic bone, which projects as a lamina beyond the skin. Species

of Stromateus occur in Europe and South America, but none within our

limits. (poiu(3og, a rhomb or diamond, from the form of the body.)

Rhombus:

o. Dorsal and anal fins very high in front, the anterior lobe falcate; body suborbicular.

b. Dorsal rays III, 45, anal rays III, 43. PAB.U, 1303.

bb. Dorsal rays about III, 40; anal rays about III, 39. XANTHTXRU8, 1364.

aa. Dorsal and anal fins moderately elevated in front, the anterior lobe scarcely falcate.

Palometa (Spanish name from Paloma, a dove):

r. Sides of back without conspicuous series of pores above lateral lino.

d. Anal rays III, 45; body ovate, the depth half its length. palometa, 1305.

dd. Anal rays III, 32 to 39.

e. Body broad ovate, the depth rather more than half the length; A. Ill, 32.

mepii s, 1 ".00.

ee. Body elliptical, the depth not half the length; A. Ill, 39. simii.i.imi s. 1307.

POBONOTUfl (Tropoc, pore; cwTOf, back):

ce. Bide "I back above lateral line with a series of large, wide-set pores.

/'. Body elliptical, the depth 2'., in length; anal rays III, 37. tkiacastius, 1368,

Subgenus RHOMBUS.

1363. HIIOMIU'S PART) (Lianjeua).

(if \u\ eh Fish.)

Bead 3; depth H. D. Ill, 45; A. II, 13; Boales about 90 ; rertebne

ir> 4- 1"). Body raborbioular, bounded i».\ even corvee; month vety unalli

Oblique; maxillary reaching front <»f orbit. No porefl along -^<loa of

haek. Dorsal and anal tins falcate, the length <»f their longest rays
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greater than bead
;
pectorals much longer than head, reaching halfway

to caudal ; caudal lobes equal; scales thin and deciduous, not very small.

Pelvic spine crenulate in young. Greenish above, golden yellow below.

Length 6 inches. South Atlantic Coast of United States and West
Indies; not rare southward, ranging from Cape Cod to Jamaica, and

also to Brazil ; often found swimming beneath the Portuguese man of

war with Xomeus gronovii. (Paru, a Brazilian name of a species of

P<rm acanthus.)

Paru Brasiliense congener, SLOANE, Jamaica, 285, 1727.

Stromaleus paru, LlNNiEUS, Syst. Nat., Ed. x, 1758, 248, Jamaica (based on Sloane); Jordan &
Gilbert, Synopsis, 914, 1883; Fordice, /. c, 312, 1884.

Chselodon alepidolus, Linn^us, Syst. Nat., Ed. xn, 460, 1760, Charleston. (Coll. Dr. Garden.)

Sternopiyx gardenii, Bloch & Schneider, Syst. Ichth.,494, 1801, Carolina; after Linn.eus.

Stromaieus longipinnis, Mitchill, Trans. Lit. and Philos. Soc. New York, i, 1815, 366, New
York Bay.

Rhombus alepidolus, Lacepede, Hist. Nat, Poiss., n, 321, 1800.

Rhombus longipinnis, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 401, pi. 274,1833.

Stromaleus gardenii, Gunther, Cat., n, 399, 1860.

Stromaleus alepidolus, Lutken, Spolia Atlantica, 521, 1880; Jordan & Gilbert, Synopsis, 451,

1883.

1364. RHOMBUS XANTHTR17S (Quoy & Gaimard).

Allied to Rhombus paru, but perhaps distinguished by the shorter dor-

sal and anal. D. IV, 40; A, III, 39. East coast of South America,

Cayenne to Montevideo ; not seen by us
;

perhaps not distinct from

Ithombus paru. (Zav&oc, yellow; ovpa, tail.)

Seserinus xanthimis, Quoy & Gaimard, Voy. Freyc, Zo ;31., 384, 1824, Brazil.

Rhombus argerUipirmis, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 405, 1833, Montevideo.

Rhombus crermlatus. Cuvier & Valenciennes, 1. c. ix, 410, 1833, Cayenne.

Rhombus orbicularis, Guichenot, Mem. Soc. Imp. Sci. Natur. Cherbourg, xn, 245, 1866, Cay-

enne,

Subgenus PALOMETA, Jordan & Evermann.

1365. RHOMBUS PALOMETA (Jordan & Bollman).

Head 2f to 3; depth 2; snout shorter than eye, 4| in head ; eye rather

large, 3 to 3| in head (young). D. Ill, 45 to 47; A. Ill, 45. Body ovate,

compressed, rather deeper than in 11. triacanthus
J
ventral outline most

arched; profile evenly convex to nostrils, where it abruptly descends,

rendering the snout very blunt. Mouth small; maxillary reaching mid-

dle of pupil, 3 in head. Jaws equal. Teeth comparatively long, slender,

and close set, especially in the lower jaw, where they form an even cut-

ting edge. No teeth evident on vomer or tongue. Gill membranes
entirely separate. Gill rakers long and slender, the longest about half

eye, about 17 developed below angle. Dorsal and anal spines subequal,

the longest not half eye; distance from tip of snout to first soft ray of

dorsal less than depth of body by £ diameter of eye ; base of anal

slightly shorter than base of dorsal (perhaps longer in adult); pectorals

as long as head ; no trace of ventrals, the pubic bone ending in a sharp

spine; the usual antrorse spines before the dorsal. Region above lateral

line without evident pores. Cheeks scaly ; opercles naked ; body covered
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with very small scales. Color silvery, bluish above; body with numer-

ous, small, black dots, which are most numerous along bases of tins,

caudal peduncle, top of head, and on snout, and largest along base of

anal ; vertical fins covered with small black dots, those on caudal small-

est
;
pectorals dotted. Length 3 inches. Pacific Ocean, off Colombia.

Length 2f inches. (Palometa, Spanish name of these fishes, from Paloma,

dove.)

Slromatens palometa, Jordan & Bollman, Proc. U. S. Nat. Mus., 1889, 156, off Coast of Colom-
bia, latitude 8° 16' 30" N., longitude 79 37'45" W.; Albatross Station, No. 2804.

(Type, No. 41136. Coll. Albatross).

1366. RHOMBl S MEDIUS (Peters).

(Palometa.)

Head3|; depth 1-^-; pectoral 2| in body; dorsal lobe 4£; caudal 2*.

D. Ill, 42 ; A. Ill, 32. Form broad, ovate. Fins distinctly punctulate.

Length 7£ inches. Otherwise essentially as in Rhombus simillimus.

Pacific Coast of North America, Mazatlan to Panama, scarce. This

species is now known only from the original type in the museum at Berlin.

In 1882, numerous specimens were collected at Panama by Dr. Gilbert,

all of which have since been destroyed by fire, (medius, midway.)

Slromateus medius, Peters, Berliner Monatsberichte, 707, 1869, Mazatlan; Jordan, Proc. Ac.

Nat. Sci. Phila., 1883, 284; Fordice, I. c, 314, 1884.

1367. RHOMBUS SIMILLIMUS (Ayres).

(California Pompano.)

Head 4 ; depth 2. D. Ill, 46 ; A. Ill, 40. Body ovate, blunt anteriorly,

with a short, slender tail, the caudal fin widely forked. Mouth very

small, terminal, the maxillary extending to the eye. Teeth very feeble.

Gill rakers short, slender, less than half diameter of eye. Eye small.

One or 2 procumbent spines before the dorsal ; longest rays of dorsal I of

head; pubic spine small; pectorals longer than head; no pores along

base of dorsal. Spines of dorsal and anal very small or entirely obsolete.

Scales small, silvery, deciduous. Bluish above, bright silvery below;

fins punctulate; anterior lobes of dorsal and anal dusky-edged. Length

10 inches. Pacific Coast of the United States, Paget Sound to San

Diego; abundant in summer, especially about Santa Cruz ; highly prized

;is a food-fish, its llesh being rich and delicate, (similliinus, very similar,

to Rhombus triacanthus.)

Foronottu mnittimua, Ayiuk, Proc. Oal. Ac Nat. Sci., I860, 84, San Francisco.

Btromotnu imiMmru, Jordan ft Qilbikt, Synopsis, 461, 1883; Fobdick, I. c, 31 1. IS

Subgenus PORONOTUS, Qill.

1868. RHOMBUS TBIACANTHUS (P»ck).

(DOLLAR-FISH ;
ll\i:\ i SST-HSH ; Bl 1 1 i i:-ri-n ; l.\ FaTBTTB.)

Eead I: depth *_"
; eye I. D. ill, 15; A. ill. 38. Body oval, mueb

compressed. Dorsal and ventral outlines about equally curved. Snon
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very blunt, rounded in profile. Mouth small, the maxillary not reaching

orbit. Caudal peduncle very short; anterior rays of dorsal and anal

little elevated. Lateral line high, a series of conspicuous pores above it

near the base of dorsal. Pectorals much longer than broad. Gill rakers

rather long, | diameter of eye. Bluish above, silvery below. Length 10

inches. Maine to Florida ; very abundant northward ; rare, and found in

deep water south of Cape Hatteras; an excellent pan-fish of fine flavor,

though less highly valued than its California congener, which it closely

resembles, (rpetg, three ; unuvda, spine.)

Stromateus triacantkus, Peck, Mem. Amer. Ac, n, part 2, 48, pi. 2, fig. 2, 1800; Piscataqua

River, New Hampshire; Jordan, & Gilbert, Synopsis, 451, 1883; Furdice, /. c, 313,

1884.

Stromateus cryptosus, Mitchill, Trans. Lit. & Philos. Soc. N. Y., i, 1814, 365, plate 1, fig. 2, New
York Bay: Ctjvier & Valenciennes, Hist. Nat. Poiss., ix, 408, 1833.

Rhombus triacantkus, Dr. Kay, N. Y. Fauna: Fishes, 137, plate 26, 1842.

Family CXXXVI. ICOSTEID^E.

(The Bag Fishes.)

Body oblong, compressed, naked, prickly, or covered with small

cycloid scales. Head moderate, not externally bony, the opercles

unarmed. Mouth moderate, terminal
;
premaxillary not protractile ; max-

illary moderate, without supplemental bone. Teeth small, in single series
;

vomer and palatines without teeth; no teeth in the throat or on the phar-

yngeals (in Icosteus or Acrotus). No barbels. Lower pharyngeals separate.

Branchiostegals 6. Gill openings wide, the membranes free from the

isthmus; gills 4, a slit behind the fourth; gill rakers slender. Pseudo-

branchise large. Pyloric coeca few. Air bladder present. Lateral line

present. Dorsal fiu very long, continuous, without distinct spines: anal

long, without spines : caudal fin convex, its peduncle slender ; ventral fins

thoracic, separate, but very close together, ], 4, or I, 5, wanting in one

genus; pectorals rounded, fleshy at base : vent normal, without papilla.

Skeleton very soft and cartilaginous. Vertebra 1 in large number. This

group, as at present constituted, is composed of 4 quite diverse genera,

inhabiting the deeper waters of the Atlantic and Pacific. Dr. Gill unites

Icosteidce with the Stromateidce. The reason of this association is not

evident, as the peculiar throat dentition seen hi the Stromateidce does not

occur in Icosteus or A crot us. The Icosteida' show affinities with Centrolo-

phus. but apparently their recognition as a distinct family is justified.

Schedophii.ix.e:

a. Body covered with small, cycloid scales; no prickles; ventrals I, 5; caudal rounded or sub-

truncate.

b. Body elongate, not compressed at bases of vertical fins. [cichthts, 442.

66. Body ovoid, strongly compressed, especially at bases of vertical fins.

Si bedophilus, 443.

aa. Body scaleless ; ventral fins, if present, with tlie number of rays less than I, 5.

Icosteix/k:

c. Ventral fins present; caudal rounded.

d. Ventral rays I, 4; fin rays and lateral line rough with spinules; dorsal very long, of

60 to 60 rays. Icosteus, 444.
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Acrotinvk:

cc. Ventral fins wanting; caudal emarginate; lateral line without spinules; dorsal fin

very long, of about 50 rays. ACKOTUS, 446.

442. ICICHTHYS, Jordan & Gilbert.

Iciehtkys, Jordan & Gilbert, Proc. T T
. S. Nat. Mus., 1880, 305, {loekmgtoni).

Body elongate, not elevated, not compressed at the bases of the vertical

fins. Head moderate. Eyes lateral. Mouth terminal, little oblique, with

small, sharp teeth in one series, in the jaws only. Premaxillaries not

protractile. Gill membranes separate, free from the isthmus
;
gill rakers

long. Pseudobranchiie present; branchiostegals 7. Body covered with

small cycloid scales. Lateral line continuous, unarmed. Bases of fins

without spinules ; dorsal and anal fins long and low, composed of

soft rays only; pectoral fins moderate, their bases fleshy, as in Icostcus^

ventral fins small, thoracic, I, 5. Caudal rounded. Pyloric c<eca about.

6, large. Bones all very flexible, cartilaginous. Deep-sea fishes. (Hku,

to yield or submit ; ixPvg, fish; in allusion to the flexible skeleton.)

1369. ICICHTHYS LOCKINGTONI, Jordan & Gilbert.

Head 5 ; depth 4 ; eye large, lateral, longer than snout, 4 in head. D.

40; A. 28; scales 120. Body oblong, somewhat compressed, the caudal

peduncle rather slender, Head moderate, compressed, with vertical

cheeks, rather broad and slightly convex above, the snout abruptly

descending. Mouth moderate, little oblique, the slender maxillary

scarcely widened at the tip, extending to beyond front of pupil ; anterioi

edge of premaxillary on level of lower rim of eye; lips thin; premaxil-

lary tapering backward, not forming the whole margin of upper jaw

;

maxillary behind slipping entirely under the membranous edge of preor-

bital
;
preorbital rather wide with one or two series of rather large, thin,

cycloid scales; lower jaw prominent, projecting in front, included at the

sides. Teeth in jaws only, minute, sharp, closely and evenly set, larger

and less numerous than in Icostcux cenigmaticu&. Cheeks rather wide:

preopercle with a prominent crest, behind which are some radiating

mucous cavities; the bone with a broad, prolonged, flexible, membrana-

ceous edge, covered with radiating stria', each of which ends in a flexible

point; operclo and subopercle rather large, extremely thin, and each

crossed by radiating striae. Branchiostegals 7. (Jill rakers Long, slender,

sharp, close-set, and moderately stiff, their length nearly I diameter of

eye. Scales very small, soft, and smooth, covering the body evenly,

but becoming smaller below ; lateral line ncarh straight, apparently

continuous. Dorsal I'm long and low, beginning nearly midway between

7ent and base of vent nils: all the rays soft and articulated, and all

except the first branched; Brs1 rays \cn low, the An gradually rising

posteriorly, the highest rays 3 in bead, Borneo hat scaly : anal tin similar,

shorter, beginning slightly in front of the middle of the body and ending
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just in front of last rays of dorsal ; caudal broad, fan-shaped, on a slen-

der peduncle ; the accessory rays numerous and procurrent ; base of pec-

torals a little below the axis of body, their outliue rounded ; the fin short

and small, shorter than head : ventrals short and small, thoracic, placed

a little behind pectorals, with 1 obsolete spine and 5 soft rays, 1 of which

is slightly filamentous, the fin 3 in head ; fin rays not beset with spinules.

Vent normal, immediately in front of the anal, without papilla. Air

bladder wanting. Bones all soft and flexible. Skin not thick and tough,

as in Icosteus. but thin and scaled. Color plain brown, paler below, some-

what punctulate. Length 7£ inches. Deep water off San Francisco,

California ; one specimen known. (Named for William X. Lockington,

its discoverer, at that time ichthyologist of the California Academy of

Sciences.)

Icichtkys lockmgtoni, Jordan & Gilbert, Proc. U. S. Nat. Mu>., m, 1880, 305, deep water off

San Francisco; (Coll. W. G. W. Harford); Jordan & Gilbert. Synopsis, 621, 1883.

443. SCHEDOPHILUS, Cocco.

SchedophUus, Cocco, Giorn. Innom. Messina, Ann., in, 7, 57, 1834, (medusophagus).

Onus, Valenciennes, Ichth. Isles Canaries, 43, 1836-1S44. (bertheloti).

Body ovoid, strongly compressed, covered with small, smooth scales,

without prickles. Head small, the interorbital space broad. Eye small;

snout obtuse; margin of preopercle with flexible spines. Mouth moder-

ate, oblique, with one row of small teeth ; none on the palate. Gill open-

ings wide; gill rakers long, narrow, wide-set. One dorsal with a few

flexible spines in front, beginning at the nape, its rays numerous : anal

similar ; caudal rounded, or slightly emarginate : base of vertical fins

closely compressed; ventrals small, I, 5. Branchiostegals 7; pseudo-

branchia? present. Skeleton extremely soft, as in Icosteus. Open seas,

the young found at the surface. Several species recorded, (ax^dlu, a raft;

0t/.tw, to love.)

1370. SCHEDOPHILIS MEDUSOPHAGUS, Cocco.

Head4£; depth 2|; eye 4. D. 40 to 50; A. 25 to 29. Body strongly

compressed, elongate, ovoid in shape. Head small, as deep as long. Inter-

orbital space convex broader than diameter of eye. which is situated

immediately below the upper profile of head, nearly as long as snout.

Snout obtuse, with projecting lower jaw and oblique mouth: mouth of

moderate width, the cleft extending to below front margin of eye: max-

illary rather narrow, but widening toward its extremity. Teeth minute,

implanted in a single series on the sharp edge of jaws : palate toothless.

Preopercular margin armed with short spines, which usually become ;i

little longer on posterior margin; these longer spines have an oblique

dorsal direction; interoperculum spinous, thesuboperculum less so : oper-

culum membranous, its upper portion shows radiating osseous stri®, which

project beyond the margin. Gill rakers of the outer branchial arch long,

narrow, and rather widely set; gill openings very wide. Dorsal fin com-

mencing above root of pectoral and terminating at a short distance from
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caudal, the caudal peduncle being about as deep as long; this fin rather

low, the longest rays, behind the middle of fin, being not erectile into a

vertical position : caudal fin (slightly injured) with a rounded margin,
and rather shorter than the head

;
pectoral fin with a broad base, more

than half as long as head, and with the upper rays longer than the lower ;

ventrals rather small, close together, inserted in advance of pectorals.

The entire fish is covered with minute, cycloid scales ; on the head they

appear to be present on the cheek only ; upper part of the head covered
with a thick, spongy skin, as in Centrolophus. Color in life a pale greenish

olive, marbled with darker, the markings being in the form of spots on
the upper and in irregular longitudinal bands on the lower half of the

body ; vertical fins also spotted with blackish ; iris nearly white, a ring

of small white pores encircling the orbit. The specimen described is 9£
inches long and in good condition, with the exception of the lower part

of the abdomen, which is lacerated and shrunk in consequence of the loss

of the intestines. All parts of the body are in that state of softness which
is peculiar to many deep-sea fishes. (Gunther.) Pelagic, the young
abundant in the mid-Atlantic, the adult taken in the Mediterranean, off

Ireland and off Samoa. " This is primarily a pelagic surface form, but it

seems very possible that it inhabits the middle or lower strata of the ocean

as well. Dr. Gunther says that it is evident that at least in the adult

state, it descends to some depths. The want of firmness in the tissues

seems to clearly indicate it as a deep-sea fish. He hazards the opinion

that the depth to which it may descend probably does not exceed 100

fathoms. Calling attention to the fact that the young of the species are

much more frequently found near the surface than the adult, he mentions

the habit of this and similar forms of congregating around the floating

Medusw, and also questions the accuracy of the theory that fish ever feed

upon MeduscBj since he says the fish could draw but little nourishment
from these animals. As a matter of fact, many of our surface oceanic

fishes feed voraciously upon various forms of Medusa and upon Salpa.

We have often taken large quantities of this kind of food from the stomachs

of various surface Scombroids, as well as from Alutera and Mola. Dr. Giin-

ther's full description, which is quoted above, is taken from a specimen
obtained at Port Rush, County Antrim, Ireland, in August, 1878, captured

in a salmon net. Mr. Ogilby, who sent it to the Brit ish Museum, was very

much impressed by the softness of the flesh. ' It was,' lie says, 'the

most delicate adult fish I ever handled ; so much so, that within twenty-

four hours after its capture the skin of the belly and the intestines fell

off when it was lifted, and it felt in the hand quite Boft and bonelee

This is quoted to emphasize what has been said regarding the softness of

its tissues, and its similarity in this respect to the fishes inhabiting the

abyss." (Goodo &. Bean.) (Medusa, jelly-fish
J

to eat.) (Eu.)

BehedophUut m< dus&pJmgua, Cocco, Giorn. [nnom. Messina, n i, 7, .".7, 189 1. Messina

;

GOnthib, €•&,

n, 412, I860; Gl m nr.it, Deep-Sea ITiehet, Challenger, an A Bban, Ooeaalc

tchth., 214, 1896.

• 'tin luti, Valkncii nm B, \ •••
, I lanai I 13,1836 1844, Canaries.
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444. ICOSTEUS, Lockington.

Icosteus, Lockington, Proc. U. S. Nat. Mus., in, 1880, 63,- {aenigmaHcus).

Schedophilopsis, Steindachneb, Ichth. Beitrage, xi, 4, 1881, (spinosus).

Body oblong, much compressed throughout, the head thicker than any

part of the body. Dorsal outline rising rapidly to the origin of the dorsal

fin, thence more regularly curved; the region at the base of the dorsal

and anal strongly compressed ; caudal peduncle slender, widened at the

base of the fin. Mouth large, horizontal ; maxillary narrow, reaching to

beyond middle of eye. Teeth in jaws in one row, slender, sharp, closely

and regularly set, those in the lower jaw largest ; no teeth on vomer, pal-

atines, or pharyngeals. Gill rakers flexible, few
;
gill membranes separate,

free from the isthmus. BranchiostegalsG; pseudobranchue well developed.

Lateral line conspicuous, continuous, decurved, groups of small spines

present along its entire length ; no scales anywhere on body or fins. Fins

rough, with small spinules ; a series along each ray, dividing as the ray

branches ; dorsal fin commencing above the axil of the pectoral, composed

of 50 to 60 rays, which are all soft and flexible, some of the anterior

unbranched ; the fin low in front, increasing in height behind ; none of the

rays more than once forked; anal shorter than dorsal, similar to it, of 35

to 40 rays; some of the anterior apparently undivided ; caudal fin elongate,

fan-shaped, the middle rays produced; accessory rays numerous, procur-

rent
;
pectorals with a fleshy base, fan-shaped, the middle rays longest;

ventrals thoracic, inserted just behind the pectorals, narrow, consisting

of 1 short subspinous ray and 4 long soft rays. Air bladder large. Ver-

tebra1 numerous, the vertebral column extremely flexible and soft. Cranial

bones tolerably firm ; bones of the face and opercles very flexible. Deep-

sea fishes, from the Pacific, (eluu, to yield, submit; bartoi', bone—the

"entire body being characterized by a want of firmness, as it can be

doubled up as readily as a piece of soft, thick rag.")

1371. ICOSTEUS ENIGMATICUS, Lockington.

Head 4 ; depth 3. D. 52 to 55 ; A. 37 to 40 ; V. I, 4 ; scales 110 to 120 (groups

of spines). Longest ray of dorsal nearly reaching base of middle caudal

rays. Eye 6 in head, scarcely half the length of the snout or the width of

the interorbital space ; diameter of caudal peduncle about 5-J- in greatest

depth. Pellucid yellowish or brownish, with purplish spots and blotches

of irregular form ; the spots largest above and most numerous along the

lateral line; fleshy bases of caudal and pectorals spotted: throat and

gill membranes with dark punctulations ; fins dusky, obscurely blotched.

Length about 12 inches. Pacific coast of United States; some 10 speci-

mens known from deep water off California, Oregon, and Washington ;

the example before us from Monterey. (alvcyfiartKoc, puzzling.)

Icosteus senigmaticus, Lockington, Proc. IT. S. Nat. Mus., ul, 1880,63, off San Francisco; (Coll.

W. G. W. Harford); Jordan & Gilbert, Synopsis, 620, 188a

Schedophilopsis spinosus, Steindachner, Ichth. Eoitr., xi, 4, 1881, with figure, off San Fran-

cisco.

Schedophilus enigmaticus, Gvnther, Deep Sea Fishes, Challenger, 4G, plate 44, 1887.



Jordan and Evermann.—Fishes of North America. 973

445. ACROTUS, Bean.

Acrotus, Bean, Proc. U. S. Nat. Mus., 1887, 031, (icUloughbyi).

Shape of the body as in Icosteus, from which it differs in the absence of

ventrals and spiny tubercles along lateral line, and in having an emargi-

nate caudal. Head short ; mouth moderate ; eye small. Teeth minute,

uniserial, on intermaxillary and mandible ; vomer, palate, and pharynx

toothless. Gill openings wide, the membrane not attached to isthmus

;

gills 4, a wide slit behind the fourth
;
gill rakers short, soft, and flexible

;

pseudobranchiai well developed ; branchiostegals 6. Vent somewhat in

advance of middle of body. Caudal peduncle very slender ; ventrals

absent; caudal large, emarginate. Skin naked. Lateral line without

tubercles. Vertebrae 70. Bones all soft and flexible. Size large. Probably

worthy of family rank. (a/cporoc, without oars (ventral fins).)

1372. ACROTUS WILLOUGHBYI, Bean.

Head 6; depth 3£; eye 12; snout 4; interorbital width 3. D. 41; A.

38 ; P. 20. Upper jaw 3 in head, maxilla reaches to below middle of eye.

Caudal peduncle very slender ; its least height little more than i its length

and not much exceeding % length of head. Gill rakers 15, 9 below the

angle, longest about as long as eye. Origin of dorsal not clearly made
out, the first ray that can be seen without dissection is nearly midway
between eye and end of dorsal, but dissection reveals 7 rays in advance of

this ; dorsal beginning much nearer head in Icosteus, and dissection may
show that rays are developed much farther in advance than we have been

able to distinguish them; longest dorsal ray about 3 in head. Caudal

peduncle as long as head without snout ; caudal large, emarginate, its

middle rays i as long as external rays and £ as long as head ; vent at a

distance from tip of snout equal to 3 times, and from base of caudal a

space equal to 3£ times length of head ; the first evident anal ray at a dis-

tance behind the vent equal to I length of head ; longest anal ray a little

less than £ as long as head
;
pectoral placed close to the head and nearly

in the middle of the height, its length f length of head. Lateral line

with a slight curve over the pectoral and becoming median about half-

way between the pectoral and vent. Skin naked. Peritoneum very dark.

Chocolate browji ; inside of mouth and gill opening rich, dark brown.

(Bean.) One specimen, 5£ feet long, obtained at Damon, Washington
(Quinault Agency) apparently thrown up in a storm from deep water.

(Named for its discoverer, Charles Willoughby, Indian Agent at Quinault.)

Acrotus wUkmgkbf/if Bean, Proc. U. S. Nat. Mus., L887, 631, Quinault Agency, west coast of

Washington; (Type, No. 39340. Coll. Ohas. Willoughby); Uoode *!c BSAM, Oceanic

Ichthyology, 217, 18«J5.

Family CXXXVII. GBAMMICOLEPIDIDJB.

Body compressed, covered with vortical linear scales. Mouth small,

terminal ; teetli minute, asperil ies on t he jaws only. Lateral line sinuous,

unarmed. Two dorsals, the tirst yery short, triangular, the second and

:
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the anal long ; anal fin preceded by two short, stout, separate spines.

Vertebne numerous, 10 + 36= 46 in number. One genus, with a single

species, found in deep waters in the West Indies. (Grammicolepididiv,

Poey, Anal. Soc. Esp. Hist. Nat., 11, 1873.)

446. GRAMMICOLEPIS, Poey.

Grammicolepu, Poey, Anal. Soc. Esp. Hist. Nat., n, 1873, (brachivsculus).

Body deep, compressed ; eye large ; mouth small ; head and opercles

partly rugose ; teeth minute, none on the vomer or palatines. Pectoral

short and rounded. Rays of dorsal, anal, and pectoral branched. A
single species known, (y/x^i/cof, linear; henis, scale.)

1373. GRAMMICOLEPIS BRACHIISCULUS, Poey.

Head 5; depth nearly 2 ; D. VI, 34; A. II, 33; V. I, 6; P. 15; C. 1, 13-1.

Eye very large, 2\ in head. Body much compressed and quite deep.

Branchial apertures deeply cleft, apparently only 4 branchiostegals.

Snout short. Prefrontal turbinal and anterior suborbital extremely hard

and covered with spiny rugosities. Preopercle and interopercle with

rugose borders; remaining opercular bones entirely rugose. Mouth small,

subvertically cleft; premaxillary process large and lodged in a fossa of

the cranium ; maxillary complicated; teeth simply a narrow row of minute

prickles, none on vomer or palatines. First spine of dorsal rugose, as

are the first ventrals, the two postanals, and the external ones of tail;

rays of pectoral, second dorsal, and anal compressed, not branched at

tip; pectorals very short and rounded; vertical fins all well developed;

tail injured in the type; caudal peduncle large ; ventrals thoracic, with

a rugose spine and 6 flexible ones that are branched. Aside from the

frontal bones and the suborbitals where the skin abruptly terminates

and the nasal portion of snout, all the trunk and head is covered with

scales, including the inferior mandible; scales very different from those

found among related fishes, their length greatly exceeding their width
;

they have the appearance of parchment, transparent, brittle when dry,

overlaping each other, and strengthened longitudinally by a raised lineal

ridge; their contact with each other is so extremely intimate that it lends

to the skin of either side a very smooth appearance although rough to the

touch ; the scales are so long that 4, 5, or 6 of them are sufficient to span

the height of the trunk, one of such a series being crossed by the lateral

line, where its presence is denoted by a raised ridge ; leading scales on

the body, above as well as below shorter, and where carried on to the

head much more firm than those found on the fin rays ; scales of the head,

although shorter, of the same form as those of the trunk ; no scales upon

the fins. Caudal peduncle without cartilaginous or osseous plate at its

sides; posterior to the anus, the ventral keel is rough. Cranium rather

cartilaginous than osseous in structure, except the frontals, which are

rugose in line in the supraorbital region, and bristly in front, as are the

tuibinals and suborbitals; these latter are 4 in number, the last 3 being

very slender ; 2 supratemporals ; lower jaw with several rows of minute
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spines upon the dentary and articular elements. Vertebra? 10 + 36= 46.

Anterior neural spine not excavated, being lofty and smooth ; the 5 that

follow are short and inclined backward ; remaining ones slender, as also

their lnemapophyses ; last vertebrae without lateral spines. Pleurapop-

hyses inconspicuous, feebly developed, of much the same size and shape as

the epipleurals ; but one pseudo-interneural spine in front of the one that

supports the first dorsal fin ray. (Poey.) A single specimen of this

remarkable fish was obtained by Poey at Cuba, in 1872. (Name a Latin

diminutive of Jpaxiov, arm, from the small pectoral.)

Grammicolepis brachiuscidn.s, Poey, Anal. Soc. Esp. Hist. Nat., n, 1873, Cuba; Shufeldt, Journal

Morphology, n, 1888, 271, with 13 figures; Goode & Bean, Oceanic Ichth., 218, fig. 221, 1895.

In a natural arrangement the GrammicolepididcB should apparently be

followed by the Ephippidce, and these in turn by the Chatodontida and their

allies, from which are derived the long series of aberrant or degenerate

forms known as Plectognaihi. The needs of a linear arrangement make it

desirable to interrupt the series here to give place to the Tetragon urida:

and other aberrant forms which may be allied to the Scombridae, and also

to the long series of Percoidea, which are also very closely allied to the

mackerel-like fishes. When the Percoid series is finished we shall revert

to these remote branches from the Mackerel stem, if such the Chcvtodon-

tidit and the Plectognaths should prove to be.

Family CXXXVIII. TETRAGONURIDA.

(The Square Tails.)

Body long, slender, plump, not compressed, covered with hard, ciliated,

grooved scales, which are very adherent. Lateral line single, straightish.

Head scaly; opercles entire; eye large: mouth short, oblique, the jaws

box-like, armed with one series of close set, comb-like teeth ; teeth on

palate. Dorsal divided, short and low; spines about 15; soft raya

few ; anal very small, its spines indistinct; caudal peduncle long, rather

slender, with cartilaginous expansions at the base of caudal; caudal

rather small, forked; ventrals small, snbabdominal, placed below middle

of pectoral, I, 5; pectorals short; no air bladder. Atlantic: probably

l)ii t one species; in deep water, apparently rare. The relationships of the

gioupare doubtful. Lowe places it among the mackerels, Gunther near

I he )fugilidce. It seems remotely allied to Bramida and other Scombroid

forms, but it forms a distinct group without near relatives. {Tetragon-

miiiK, Giinther, Cat., in, 407, 18(31.)

447. TETRAGONURUS. Etisso.

Titragonurua, EL1S80, [chth. Nice, 347, 1810, (cm

\\ ales, 1

-
ni).

Characters of t he genus included above, (rerpdyuvof, square; rwpd, tail)

square-tailed, from the form of the oaudal pedunole.j
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1374. TETRAGONl RUS CUTIERI, Risso.

(ESCOLAR DE NATUBA ; COURPATA ; SQUARE TAIL ; SEA-RAVEN.)

Head 4£; depth 7; eye about 31. D. XV-11 ; A. II, 9; V. I, 5; scales

90. Body fusiform, uot compressed, plump aud compact, the tail becoming

distinctly four-angled; at base of caudal these four equidistant angles

rise suddenly into four short, elevated, lacerato-serrate crests or ridges

of produced toothed scales, these serrate keels meeting in the fork of

the fin, the keels as long as eye. Belly underneath round, with a fine,

closed groove from ventral fins to vent; a similar groove behind anal.

Head broad above ; eye very large ; snout short, truncate, as iong as eye

;

jaws equal ; maxillary slipping below preorbital
;
gape moderate, reach-

ing front of eye; lower jaw with very high gums, shutting within upper

jaw like a trunk within its lid ; teeth bony, white, and glassy, in one

row in each jaw, arranged like comb teeth; lower teeth larger, about 40

in each side of each jaw, the teeth of lower jaw larger backward ; upper

teeth subconic, lower compressed, lancet-like ; vomer and palatines with

small teeth
;

gill openings very large, the membranes connected below,

free from isthmus
;
pectorals short, rather low ; ventrals small, ovate,

rather behiud pectorals, fitting into a hollow of the belly. Dorsal inserted

behind ventrals, of 15 low pungent spines depressible in a groove ; soft

dorsal short, scaleless, not in a groove ; anal similar, shorter, its first two
rays small and simple; caudal broad, rather short, well forked, its rays

feeble, much articulate. Whole body covered with a hard and com-

pact armor of close-set scales in 83 regular oblique spiral rings, those

on tail smaller. These scales are so firmly fixed that they can

be torn off in spiral belts. Their edges are striate and finely ciliate,

the strife being also rough. Lateral line nearly straight ; head mostly

scaly; the surface everywhere rough. Color uniform rusty black, the

edges of the scales hyaline ; inside of mouth blackish. Length 1 foot.

(Esophagus with soft papilhe ; stomach a long conic sac ; cu'ca numerous,

unequal; vertebr;e 36 + 22= 58. (Lowe.) Open Atlantic, once taken

off our Atlantic Coast. Originally described from Nice. Risso says

that it lives at great depths, approaching the coast only in August at the

time of spawning, and that its natation is slow and feeble. It has since

been found off Toulon and Marseilles, and by Lowe near Madeira, where

it was taken swimming at the surface. Lowe is also of the opinion that

it occurs at very great depths. Its flesh is white and tender, but at times

when eaten it is a violent poison, as was demonstrated by the personal

experience of Risso himself. This Risso thinks may be due to the poison-

ous jelly fishes on which it feeds. A single specimen was obtained by

the United States Fish Commission at Woods Hole, November 10, 1890

(No. 44436, U. S. Nat. Mus.). (Goode & Bean.) (Named for Georges

Chretien Leopold Dagobert Cuvier, 1769-1832, the great comparative

anatomist, who laid the foundations of modern ichthyology.) (Eu.)

Tetragoaurus cuvieri, Risso, Icbth. Nice, 347, 1810, Nice; GCntiikk, Cat., ill, 408, 1SG1; Goode

& Bean, Oceanic Ichth., 230, fig. 417, 1895.

Tetragonurus atlanticus, Lowe, Fishes Madeira, 129, pi. xix, 1843, Madeira..
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Family CXXXIX. PEMPHERID.E.

(The Deep-water Catalufas.)

Body oblong, compressed, covered with moderate or small scales, which
are distinctly ctenoid, the vent well forward, the long base of the anal

very oblique. Lateral line nearly straight, unarmed, extending on the

caudal fin; membranes of anal more or less scaly, that of dorsal mostly
naked. Head compressed, with blunt snout, narrow preorbital, and large

eye; bones of head unarmed, or very nearly so; nostrils double ; cheeks,

opercles, and jaws scaly ; mouth large, very oblique
;
premaxillary pro-

tractile; maxillary very broad posteriorly. Small teeth on jaws, vomer,

and palatines. Gills 4 ;
gill membranes separate, free from the isthmus.

Branchiostegals 7. Dorsal fin very short, median or anterior, with 5 or 6

slender graduated spines, continuous with the soft rays, the first of which
is longest; no projecting interspinal bones before dorsal. Anal fin very

long, not falcate, with 2 or 3 small spines in front ; caudal lunate or mod-
erately forked, on a stoutish peduncle. Ventrals moderate, I, 5, inserted

below the pectorals, which are rather long. Supraoccipital crest high,

slender; vertebrae in normal number, 10 + 24 (Pempheris)', the abdominal

vertebrae short; the caudal vertebra? gradually lengthened. Coracoids

much dilated. Air bladder large, thick, divided into two by a constric-

tion, the anterior part smaller and round. Pyloric cceca 6 or 7, some of

them longer than the stomach. Small fishes, inhabiting rather deep

water in the tropics. Three genera. Pempheris, Parapriacanthus (Pemphe-

richth i/s), and Neopemplieris, with about 12 known species. The relation-

ships of the family are not very clear. In the form and proportions of the

fins Pemplieris resembles Kurtus, with which genus it has been usually

associated. Kurtus has feeble scales, nearly or quite naked head and free

spines, and antrorse interspinals before the dorsal fin. Kurtus seems to

be«a member of the Scombroid group. Penqrficris shows but few Scom-

broid characters, and bears a superficial resemblance to Priacanthus.

We allow the supposed relation to Kurtus to remain, and place the

group at the end of the Scombroids, where in fact it probably belongs.

(Carangidce, part, Gunther, Cat., n, 509, 510, 1860.)

a. Anal fin very long, its first ruy in advance of middle of body. PempHKBIS, I L&

448. PEMPHERIS, Cuvier & Valenciennes.

phcrifi, Cttvif-r & Valenciennes, Hist. Nat. Poiss., vn, 2%, 1831, (onatawta).

Body short and deep, tapering posteriorly, covered with rather small

Males, 35 to 70 in lateral lino. Vent in advance of middle of length.

Dorsal rays VI, 9; anal rays III, 35 to 46. Caudal lunate. (Pempker%$
}
a

oame given by Numenius to some little fish, now unrecognized. ' Ces

Horns sans caract&re indicatif de leurs espt <•< s so (rouvant ainsi vaeantei

1«'H aaturalistes s'en emparent commo do choses Bans maitres pom- les

appliqner aux genres nonveaux qn' ils deoonvrent." (Valenciennes.)

a. Anal rayi 11 1, 82 I o I H, 25.

h. Scaler in lateral line nearly 60; N in length* »ye _'
, In bead.

Ml \l< \M .-. 1

i.n. a. r>:*
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bb. Scales in lateral line 5G; eye V/y in bead. schombtrgki, 1376.

aa. Anal rays III. 31. Scales in lateral line 58; eye very large, 2% in head. » mllleri, 1377.

aaa. Anal rays III, 24. Scales in lateral line 50; eye 2% in head. poeyi, 1378.

1375. PEMPHERIS MEXICANUS,* Cnvier & Valenciennes.

D. VI, 9 ; A. Ill, 35 ; scales in a lengthwise series 32, 16 scales in a

transverse series. Profile a little concave. Copper color ; the fms yellow,

without black markings. Pacific coast of Mexico, only the type known,

from Acapulco. (Cuvier & Valenciennes.)

Pempheris mexkanns, Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 308, 1831, Acapulco.

1376. PEMPHERIS SCHOMBURGKI, Muller & Troschel.

Head 4; depth 3. D. VI, 9; A. Ill, 33; V. I, 5; scales in lateral line

56, besides about 13 on the caudal fin. Profile depressed above the eye;

lower outline strongly convex anteriorly, then straight along the belly,

then contracted so that the base of last anal ray is on level of middle of

pupil. Scales rather large, distinctly ctenoid, deciduous, except those

along the lateral line, which are smaller than the others and persistent.

Eye 3i in head ; half broader than Lnterorbital space. Maxillary reach-

ing beyond middle of eye; each jaw with two rows of small, slender

teeth directed backward ; small teeth in narrow bands on vomer and

palatines
;
preopercle finely serrate ; fin rays slender ; height of dorsal

greater than its base, which is about half length of head ; anal base not

quite 2h in body, its first rays 3| in head ; anal spines slender, graduated
;

caudal moderately lunate, the upper lobe the longer
;
pectorals falcate,

as long as head; ventral short, as long as eye; lateral line curved to

below middle of dorsal and extending on the scales of caudal fin. Violet

above, golden yellow below (in spirits); scaly sheath of anal with dark

specks. (Steindachner. ) Barbados and Cuba. (Named for Kobert 'H.

Schomburgk, author of the History of Barbados.)

Pempheris schomburgki, Miller & Troschel, in Schomburgk's History of Barbados, 669, 1845,

Barbados; D. V, 9; A. Ill, 35; Steindachner, Ich. Notizen, i, 8.

1377. PEMPHERIS MCLLERI, Poey.

(Catalufa de lo Alto.)

Head 3| ; depth 2| ; eye 2£ in head ; base of anal 2\ in body or If times

as long as head. D. IV, 10 ; A. Ill, 31 ; scales 56 to 60. Color red, silvery

below, dusky on back and base of anal. Length about 5 inches. West

Indies to Brazil; rather rare on the coast of Cuba, in waters of moderate

depth. A handsome little fish, resembling a young Priacanthus. Probably

* The following account of the original type of Pempheris mezicana has been sent us by our

friend, Mr. Alexander Thominot: " Body compressed, its height 2% times in the total length!

head a little more than four times in this dimension; snout 6 in head; eye as long as caudal

peduncle; insertion of dorsal nearer tip of snout than root of caudal: pectorals as Ion- as bead.

Total length 0.140 nun.: head 0.033 mm.; snout 0.005 mm.; eve 0.015 mm.: caudal length o. (>'.>;

length of pectorals 0.033; base of dorsal 0.018; height of dorsal 0.02G. Fin rays D. 13; P. 16;

V. 1, 5; A. 32; C. II-I-II. Scales in lateral line nearly 50."
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identical with Pempherii schomburgki. (Named for the noted comparative

anatomist, Prof. Johannes Muller, who wrote on the fishes of Barbados.)

Pempheris miiUeri, Poey, Memorias, IT, 203, 1860, Cuba; (the later Pempheris mulleri of Klun-

zinger is a different species).

Pempheris schomburyki, Jordan, Proc. U. S. Xat. Mus., 1886, 38, and 1890, 317; perhaps uot of

Muller & Troschel.

1378. PEMPHERIS POEYI, Bean.

Head 3 ; depth 2\\ eye 2£ ; snout 2 in eye. D. IV, 8 ; A. Ill, 24 ; scales

2-56-12. Maxillary about \ as long as head, its posterior extremity

very much widened; mandible slightly longer than maxilla, its length

nearly £ greatest height of body ; width of interorbital space equal to \

length of maxillary; origin of dorsal slightly behind vertical through

origin of ventral ; distance from tip of snout to origin of dorsal not

much more than length of anal base; longest dorsal ray slightly exceed-

ing \ length of head ; origin of dorsal fin considerably in advance of

middle of total length; origin of anal directly under end of dorsal;

length of anal base equal to greatest height of body and not much in

excess of length of head ; origin of ventral almost directly under that of

dorsal; third ray of ventral as long as eye; pectoral 4 in body; caudal

imperfect in type. Cuba. Only the type known. (Bean.) Named for

Prof. Felipe Poey, who collected the type of the species.)

Rtmgberu poeyi, Bean, Proc. U. S. Nat. Mus., 1885, 229, Havana. (Type, No. 37184. ColL

Poey.)

Group PERCOIDEA.*

(The Perch-like Fishes.)

A group of fishes of diverse habits and forms, but on the whole, repre-

senting better than any other the typical Acanthopterygian fish. The
group is incapable of concise definition, or, in general, of any definition

at all; still, most of its members are definitely related to each other, and

bear in one way or another a resemblance to the typical form, the perch,

or more strictly to its marine relatives, the sea bass or Serranidce. The
following analysis gives most of the common characters of the group:

Body usually oblong, covered with scales, which arc typically ctenoid.

not smooth nor spinous, and .of moderate size. Lateral line typically

present and concurrent with the hack. Head usually compressed later-

ally, and with the checks and oporeles scaly. Mouth various, usually

terminal and with lateral cleft, the teeth various, bnl typically pointed,

Ranged in hands on the jaws, vomer, and palatini 1 bones; gill rakers

usually sharp, stoutish, armed with teeth; lower pharyngeals almost

always separate, usually armed with oardiform teeth; thud upper

* An th'— —in. i Ing through the press we have received, through tii urteq
blend, Dr. 0. A. Boulenger, of the British Museum, proof sheets of the Aral volume of hii
"Catalogue of the Perciforni Pishes la the British Museum.' 1

I
|
romise of belu

totype, Dr. Qiinther's "Catalogue of the Fishes ol the British Muse ," a monumental
tidispeusable to all students ol flsh< i. We have made free reference to Dr. Boul<

com lusious In tliubu genera of PerciformM or /'- rooidsa, in which hit work is printed iu advance
pj ours.

I!
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pharyngeal moderately enlarged, elongate, not articulated to the cra-

nium, the fourth typically present; gills 4, a slit behind the fourth; gill

membranes free from the isthmus, and usually not connected with each

other : pseudobranchlae typically well developed. Branchiostegals few,

usually 6 or 7. No bony stay connecting the suborbital chain to the pre-

opercle. Opercular bones all well developed, normal in position; the

preopercle typically serrate. No cranial spines. Dorsal fin variously

developed, but always with some spines in front, these typically stiff and

pungent; anal fin typically short, usually with 3 spines, sometimes with

a larger number, sometimes with none; caudal fin various, usually lunate;

pectoral fins well developed, inserted high; ventral fins always present,

thoracic, separate, almost always with 1 spine and 5 rays. Air bladder

usually present, without air duct in the adult; simple and generally adher-

ent to the walls of the abdomen. Stomach ccecal, with pyloric append-

ages, the intestines short in most species, long in the herbivorous forms.

Vertebral column well developed, none of the vertebras especially mod-

ified, the number 10 -f- 14, except in certain extra-tropical and fresh-water

forms, which retain the primitive higher numbers. Shoulder girdle

normally developed, the post-temporal bifurcate, attached to the skull,

but not coosified with it; none of the epipleural bones attached to the

center of the vertebrae; coracoids normal, the hypercoracoid always

with a median foramen, the basal bones of the pectoral (actinosts or

pterygials) normally developed, 3 or 4 in number, hourglass-shaped,

longer than broad
;

premaxillary forming the border of the mouth,

usually protractile : bones of the mandible distinct. Species very

numerous, found in all seas except those of the Arctic regions. Many
species inhabit fresh waters, especially in North America and Europe.

These fresh-water forms are apparently nearer the primitive stock than

the marine species are. The Elassomida', Centrarchida', and Percidas are

the most primitive, and apparently form, with the Percopsidcv and Aplire-

doderida', an almost continuous series. This series we are compelled to

break in a linear arrangement for the purpose of bringing in other series

of transitional forms, which culminate in the Berycoids and the Scombroids.

a. Maxillary not sheathed hy the preorbital, or only partially covered by the edge of the latter;

ventral with its accessory scale very small or wanting; pectoral without accessory scale;

sheath at base of spinous dorsal little developed; vomer usually with teeth; opercle

usually ending in a spine.

b. Precaudal* vertebra- with transverse processes from the third or fourth to the last;

ribs all but the last 1 to 4, sessile, inserted on the centra behind the transverse pro-

cesses; anal spines 3 or more,

c. Pseudobranchia rudimentary, covered by the skin.

d. Lateral line wholly wanting; dorsal spines 4 or 5; vertebra? about 10 + 14= 24.

Elassomid^., cxl.

dd. Lateral line more or less developed; dorsal spines 6 to 15; vertebra- 20 to 33.

Cextrarchip.£, cxli.

cc. Pseudobranchia> large; dorsal spines about 10; vertebra' 10 + 15= 25.

Kt'HLIIDiE, CXLII.

bb. Precaudal anteriorly without transverse processes; all or most of the ribs inserted on

the transverse processes when these are developed.

* These characters are taken from Boulenger, Cat., i, p. 2.



Jordan and Ever??iann.—Fishes of North Aynerica. 981
«.

e. Anal spines 2 or 1, very rarely obsolete; vertebra? in increased number (30 to 46).

Percid.*:, cxliii.

ee. Anal spines 2 (rarely 3); vertebrae 24 or 25; pseudobranchire well developed; dorsal

fin divided. Cheilodipterid.t., cxliv.

eee. Anal spines 3 or none, never 2 nor 1; pseudobranchia; well developed; dorsal fin

continuous or divided; vertebrae 24 to 35.

f. Vomer, and usually palatines also, with teeth.

g. Lateral line strongly marked, extending to end of caudal fin; body elon-

gate; teeth small. Centropomid.*:, cxlv.

gg. Lateral line not extending on caudal fin.

h. Anal fin shorter than dorsal; head not everywhere covered with rough

scales; postocular part of head not sbortened. Serranid/k, cxlvi.

hh. Anal fin scarcely shorter than dorsal and similar to it; head and body

everywhere covered with rough scales; body deep, compressed,

Priacaxthid.v., cxlviii.

ff. Vomer without teeth; dorsal fin continuous; body deep, compressed.

LOBOTID.E, CXLVII.

aa. Maxillary slipping for most of its length under tbe edge of the preorbital, which forms a

more or less distinct sheath; ventrals with an accessory scale; opercle without spines;

maxillary without supplemental bone; anal spines 3, rarely 2.

i. Carnivorous species; intestines of moderate length; teeth in jaws not all incisor-like;

vertebrae usually 24 or 25.

j. Spines of premaxillary not greatly produced, not extending backward to the

occiput; mouth moderately protractile.

k. Vomer with teeth.

I. Teeth in jaws usually unequal, some of them more or less canine-like;

no distinct tubercles from the cranium for the articulation of the

epipharyngeals; enlarged apophyses for the articulation of the

palatines and preorbital; first 4 vertebrae without parapophy- e;

maxillary long. Lutiaxid.k, cxlix.

kk. Vomer without teeth; palatines and tongue toothless.

m. Teeth on sides of jaws not molar; maxillaries formed essentially as in

the Serrun uhi

.

II.v.miud.i . n..

mm. Teeth on sides of jaws molar; maxillaries peculiar in form and in

articulation, unlike those of the Serranidee. Anterior teeth coni-

cal, or else more or less incisor-like; preopercle entire

SPAKID.Se, CXI.

jj. Spines of premaxillary extending backward to the occiput, so that the mouth

is excessively protractile; preorbital very narrow.

n. Lower pharyngeals well separated; teeth in jaws small or wanting; vomer

with minute teeth or none; dorsal fin continuous or deeply notched;

preopercle entire. H i eodjb, cm.
nn. Lower pharyngeals closely approximated, often apparently united; teeth

present, small; dorsal fin notched. Gl ki: 1 1> r. cuii.

a. Herbivorous species; intestinal canal elongate; anterior teeth in jaws incisor-like;

no molars or canines; preina .villains moderately protractile.

K\ PHOSTO r, CUV.

Family CXL. KLASSOMIDiE.

(Pigmt Bum lshesO

Body oblong, compressed, covered with rathei large cycloid scales.

Month small, terminal, the lower jaw projecting; each jaw with rathei

strong (tonic, teeth, in few scries, directed forward vomer with ;i tew

ue:ik teeth: palatines toothless; upper jaw \ cry plot tact ilc. BonOS of

head with entile edges. Cheeks and opercles scaly. Gill membranes
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broadly united, free from isthmus; gill rakers tubercle-like. Lower
pharyngeals narrow, separate, with sharp teeth. Branchiostegals appar-

ently 5. Lateral line obsolete. Vent normal. Dorsal fin single, small,

with 4 or 5 spines ; anal with 3 spines ; ventrals thoracic, I, 5 ; caudal

rounded. Pseudobranchia? small, glandular, covered by the skin. No
pyloric ccBca. Posterior processes of premaxillaries extending to the

frontals, the latter smooth : parietal and supraoccipital crests not pro-

duced on the frontals. Vertebrae 10-f-14 or 15= 24 or 25. Two species

known ; very singular little fishes, among the very smallest known,

inhabiting the swamps of the southern United States, intermediate

between the Aphredoderidce and Centrarchidce. Like Percopsis, Umbra,

Aphredoderus, Dallia, Cholog aster, etc., the Elassomida 1 constitute a relic of

a very ancient fauna. Dr. Boulenger places Elassoma among the Centrar-

chidce, an arrangement to which we see no serious objection. Elassoma, as

Dr. Boulenger suggests, is a dwarfed sunfish, bearing much the same

relation to the others that the darters bear to the perch. (Elassomidw,

Jordan & Gilbert, Synopsis, 461, 1883.)

449. ELASSOMA, Jordan.

Elassoma, Jordan, Bull. U. S. Nat. Mus., x, 50, 1877, (zonaia).

Characters of the genus included above. (kMaauua, a diminution.)

a. Scales moderate, 38 to 45 in a lougitudinal series. zonatum, 1379.

aa. Scales very large, 27 to 30 in longitudinal series. evergladei, 1380.

1379. ELASSOMA ZONATUM, Jordan.

Head 3 ; depth 3|; eye large, 3 in head. D. IV, 10, or V, 9 ; A. Ill, 5;

B. 5 ; scales 38 to 42-19. Body oblong, compressed, the nape rather broad

and depressed ; head narrowed forward. Mouth small, oblique, the max-

illary scarcely reaching pupil. Teeth in jaws stout, conical, slightly

curved, directed forward in 2 or 3 rows. Color olive green, everywhere

finely punctulate ; sides with about 11 parallel vertical bands of dark

olive, about equal in width, narrower than the eye, about as wide as the

pale interspaces ; a conspicuous roundish black spot, nearly as large as

the eye, on the sides just above the axis of the body, under the beginning

of the dorsal ; soft fins faintly barred ; a blackish bar at base of cau-

dal. Length li inches. One of the smallest of our spinous-rayed fishes,

inhabiting sluggish streams and bayous from Southern Illinois to Texas,

Louisiana, and Alabama; not very common and only in still waters of

small extent. Variable. >( sonatas, banded.)

Elassoma zonaia, Jordan, Ball. U. S. Nat. Mas., x, 50, 1877, Little Red River, Judsonia,

"White County, Arkansas. (Coll. Prof. Henry S. Reynolds).

Elassoma zonatum, Jordan & Gilhert, Synopsis 461, 1883; Boulenger, Catalogue of Fishos in

the British Museum, i, 34, 1895.

13S0. ELASSOMA EVEEGLADEI, Jordan.

Head 3^ ; depth 3$ : eye 3 in head. D. IV, 9 (III, 8 to IV, 9) ; A. Ill,

5, (to III, 7) ; scales 28-13 or 14. Body more elongate and less compressed
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than in Elassoma zonatum
; the head thick, moderately pointed anteriorly,

flatti8h, and moderately wide above. Mouth oblique, very small, its out-

line curved, upper jaw very protractile, lower jaw projecting ; snout very

short, not longer than pupil
;
preorbital very narrow. Maxillary of mod-

erate width, barely reaching the vertical from front of eye, its length 4

in head. Teeth in narrow bands, those of the outer series enlarged, close-

set, slender, and curved. Apparently a few teeth on the vomer. Cheeks
and opercles scaly, the former with 3 or 4 rows of scales. Preopercle

entire; opercle unarmed, emarginate behind. Gill membranes broadly

connected across the isthmus. Breast with small scales ; scales of body
very large, cycloid ; no trace of lateral line. Gill rakers very small,

tubercular. Pseudobranchia? very small, apparently covered by skin, as

in the Centrarchidw. Vent normal in position. Dorsal fin low, the first

spine short, the others graduated; ventral fins very slender and narrow,

their filamentous tips nearly reaching front of anal ; their rays I, 5 ; the

inner ray short, so that the number appears on a hasty examination to be

1,4; pectoral 1| in length of head ; caudal slightly emarginate, 1£ in

head. Color, in spirits, dusky olive, without cross bands or scapular

spot ; centers of scales paler, thus forming faint longitudinal streaks

;

many scales of back and sides each with a dark brown spot ; these irreg-

ularly scattered ; body and head soiled with dark points ; dorsal, anal, and
caudal conspicuously marked with cross bands formed of dark dots; ven-

trals and anal largely dusky, similarly but more faintly barred. Length
1^ inches. Swamps of southern Georgia and Florida, locally common in

dark waters tributary to the Everglades. Extremely variable in colora-

tion and in number of fiin rays, if all the known specimens really belong

to one species.

Elassoma evergladei, Jordan, Proc. U. S. Nat. Mus., 1884, 323, Indian River and Lake Jessup,

Florida; (Type, No. 25326(8). Coll. R. Edward Earll); Gilbert,* Bull. U. S. Fish Gomm.,

viii, 1888, 228; WooLMAN.f Bull. U. S. Fish Comm., x, 1890 (1892), 299 and 300, pi. 63, Bg.

• " A single specimen from the Satilla River at Waycross, answering well the original descrip-

tion, hut with the anal III, 7, instead of III, 5 ; D. IV, 9 ; scales 27. Finsall high, theventrals
reaching slightly beyond origin of anal, the longest dorsal ray l

1
.. in head. Inspirits, faint

traces of G or 7 dusky cross bars; a white area on base of caudal. In life, a blue hand under
•] e and a Dumber on sides. Dorsal spines with blue."— Gilbert,

fWoolman gives the following account of specimens oi this species from Hillsboro River.
Florida: " Two very fine specimens wen- taken in lVinberton Creek, which differ iu several

particulars from the types of this species (Elastoma evergladt J). Total length of specimens 26 and
'i~ mm. respectb elj

;
lengt b t.> caudal fin --%, 23 mm. : greatest heighl of bod; 6, 7 nun. ; depth

of caudal peduncle 3, 3mm; length of head 6, 7mm.; Interorbital area 2. 2 mm. ; eye, 2, 2 mm.;
distance from tip of snout to fmnt of dorsal, 10, 10 mm. Number of dorsal spines and rays, III,

B; [11,8; length of base of dorsal T, 7 mm. ; longest dorsal spine 3, 3, mm.; longest dorsal raj •">.

5; anal [V, 6; IV, 6; rentrals reaching anal; stales 28,28. Ground color, \er> dark brown,
nearly black, with 3 cross bars behind dorsal, between which then is a dark metallic blue
spot "ii opercle "t a dull carmine color; 2 small >pots of the same color at base of cauda I

of blue on other parts of body, notably along lateral line; tins dark; upper half of dorsal black;
2 lighter spots on the last rays of dorsal.

pei imens were obtained iii Mill Creek which correspond > ly with th

Inals of EUutoma. The measurements of 3 of these are as follows: Length I mm.
tively; length to base of caudal 21, 21, 19 mm.; greatest depth 6, 7,5 mm.; depth of caudal

peduncle 3, 3, 3 mm. ; length of head 6, 8, 8mm.; eyi I l}6 mm.; distance from end of
nout to origin of dorsal 9,9%, 8 mm. Dorsal raj i\. tV, 9 [V, I mal rays III 5 [11,5;
ill,'.; number of scales 27, 2b, 27. Ground coloi dark brown, thickly covered with darker -pots

no definite arrangement ; a few deep lustrous blue scales on body; dorsal dark, showing
in somo speoimeni a double row of dark-red spots, forming 2 stripes parallel with edge of fin.

fhtfl Hoouia tu bo somo variutiuu iuaizu ut'cyuuud width oflnterorbit (Woolmtn, /. <)
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4; LoNNBEEG,* 0fvers. Kong. Veteusk. Akad. Fdrh., 123, 1894; Boulenger, Cat., 1,34.

Family CXLI. CENTRARCHID^E.t

(The Suxfishes.)

Body more or less shortened and compressed ; the regions above and
below the axis of the body nearly equally developed, and corresponding

to each other, and the pseudobranchia^ imperfect. Head compressed.

Mouth terminal, large or small. Teeth in villiform bands, the outer

slightly enlarged, without canines ; teeth present on premaxillaries,

lower jaw, and vomer, and usually on palatines, also sometimes on tongue,

* Dr. Einar Lbnnberg gives the following account of the specimens observed by him about
Orlando, Florida, and provisionally named " Elassoma orlandicum "

:

"Localities—Fern Creek and small lakes around Orlando, Orange County; Tohopekaliga and
other waters around Kissimmee, Osceola County; Arcadia, De Soto County.
" This little fish seems to be extremely variable. When I obtained my first specimens in Fern

Creek I surely believed that I had found a new species. I was led to that opinion by the num-
ber of spines and soft rays in the vertical fins. Jordan (Proc. U. S. Nut. Mus., 1884) describes

Elassoma evergladei with 4 spines and 9 or 10 soft rays in the dorsal and :i spines and 5 soft rays
in the anal. On my specimens I counted 5 spines (in one only 4) and 11 or 12 soft rays, and the
formulaof the anal was III, 7. There was thus 1 spine and 1 or 2 soft rays in the dorsal and 2
soft rays in the anal more than in the typical /.'. evergladei. I therefore believed it just to estab-

lish a new subspecies with the name orUmdicum, the more as also the color, etc., was different.

Later on I found in the literature that Woolman (I. c, p. 299) had found in Pemberton Creek
variations in another direction, that is with the formula III, 8 for the dorsal, and IV, 5 for the
anal. But in the Santa Fe River the specimens were more similar to mine with dorsal IV,
9-12; anal 111,5-7. Through this the variability of E. evergladei becomes still more evideut.
The fins are larger in the males, as the following measurements will show:

Length without caudal__
Length of head
Depth of body
Vertical height of dorsal

Vertical height of anal _

Length of dorsal
Length of caudal
Height of caudal

Male. Female.

Millimeters. Millimeters.
-n^ 20
6V2 G

GV2 6

2^ 2

3fc
91/

10 8

5 -J
1

,

8 5

"My largest specimen measured 25 millimeters without the caudal, which is rounded, not
slightly emarginate. Woolman's figure (I.e., PI. LIII) has the caudal rounded, too. lathe
females the ventrals reach to the anal; in the males the filament from the fourth ray surpasses
the spines of anal. Intestinal canal short, no appendices pyloricse. Eggs large, lint few in

number. December and January seem to be the spawning season of this little fish, and in that

time the male has such a bright color that it must be regarded as one of the handsomest fresh-

water fishes. It is black, with 7more or less complete vertical crossbars of bright metallic blue.
A semicircular blue spot belt w and behind eye. At the base of the caudal there are 2 whitish

blue or blue spots surrounded by black. The ventral fins almost blue with black border. At

the base the dorsal has 2^ bands of blue spots; the anal has 1 or 2 bands of the same kind. A
little within the black margin of all the vertical fins, *hs chief color of which is black, is a

broad, blue band, which is broade>t and brightest on the anal; pectorals not colored. After

the spawning time the blue will change to paler greenish blue but still metallic. Inspirits
the blue color is lost and the fishes become blackish with paler hand where the blue has
b-en. Both the caudal spots are always conspicuous. The female is nut so bright. Itscolor
is a kind of rnsty brownish with darker spots. These are sometimes arranged in three ranges
along the side. The belly is always paler and the entrails shine through, the liver reddish and
the intestines dark, if they contain anything. At the base of the caudal two whitish, dark-
bordered spots. Dark spots on the rays make one band on the anal, two on the dorsal, and three
on the caudal."

t For a useful review of the species of this family sec Bollmau in Ilcport U. S. Fish Comm.,
xvi, 1888 (1892), 557-579, plates lxviii-lxxii.
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pterygoids, and hyoid. Premaxillaries protractile ; maxillary with a sup-

plemental bone in the large-mouthed forms, sometimes minute or obsolete

in others. Preopercle entire or somewhat serrate ; opercle ending in two
flat points or prolonged in a black flap at the angle. Preorbital short and
deep; first suborbital narrow, the maxillary not slipping under its edge.

Nostrils 2, on each side. Gills 4, a slit behind the fourth. Pseudo-

branchue small, almost glandular, nearly oj quite covered by skin. Gill

membranes separate, free from the isthmus. Branchiostegals 6, rarely 7.

Gill rakers variously formed, armed with small teeth ; lower pharyngeal

bones separate, their teeth conic or sometimes paved. Cheeks and opercles

scaly ; body fully scaled, the scales usually not strongly ctenoid, rarely

cycloid ; lateral line present, usually complete. Dorsal fins confluent,

the spines 6 to 13 in number (usually 10), depressible in a shallow groove
;

anal spines 3 to 9. Intestinal canal short. Pyloric coeca 5 to 10. Verte-

brae 28 to 35 (13 to 18 + 15 to 17), Entopterygoid present. Precaudal or

abdominal vertebrae with transverse processes from the third or fourth to

the last ; ribs all but the last 2 to 4 sessile, inserted on the centrum behind

the transverse proceses. Frontals with a pair of large muciferous chan-

nels which converge posteriorly orare confluent with a transverse channel

connecting the postfrontals, their posterior openings close together on the

median line in front of the supraoccipital crest. Coloration usually bril-

liant, chiefly greenish. Sexes similar ; changes with age often great.

Fresh-water fishes of North America
;
genera 12 ; species about 30, form-

ing one of the most characteristic features of our fish fauna. Most of

the species build nests, which they defend with much courage. All are

carnivorous, voracious, and gamy. All are valued as food, their impor-

tance being in direct proportion to the size which they attain. The
group has been divided by Dr. Gill into three subfamilies very closely

related to each other

—

Centrarchince, Lepomince, and Micropterince. Most of

the species belong to the Lepominw. The Micropterince approach most

nearly to the Serranidce. At the same time they are perhaps farthest from

the primitive stock from which the group has sprung. (Pcrcid<r, group

Gryrtina, Giinther, Cat., i, 256-261, 1859.)

Centrarchin l :

a. Dorsal fin scarcely longer than anal.

b. Dorsal spines 5 to 8; anal spines*;; spinous dorsal shorterthan soft dorsal; body elo igate,

compressed. Pohoxis, 460.

bo. Dorsal spines 11 or L2; anal spines 7 or 8; spinous dorsal longer than soft dorsal; bodj

short and deep, compressed. Oxmtbajsohvb, im.

on. Dorsal fin much larger than the anal; gill rakers rather Bhort,

I,i i o\ii\ i :

e. Bod] comparatively short and deep, the depth usually more than | the length; dona]

fin not deeply emarginate.

«/. Tongne and pterygoids with teeth; mouth large, maxillarj reaching past middle

oi eye.

cycloid; caadal com aoaxTBABCHUB, 162.

,.. Scales i tenoid; caudal concave behind,

/'. Opercle emarginate behind; anal spines 6 to 8.

;/. Lingual t» tb la s single patch; gill rakers about l"; preopercle S'-r-

lat. ,.ni\ ;it n- angle, other membrane bones entire; lower poinl

of opt r< la w ithont point i it i la . A a
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(jg. Lingual teeth in two patches; gill rakers about 20; most of the mem-

brane bones of the head serrate; lower point of opercle striate,

the striae ending in sharp points. Archoplites, 454.

ff. Opercle ending in a black convex process or flap; anal spines 3; preopercle

entire. Cu.v.xobrytti's, 455.

<ld. Tongue and pterygoids toothless; mouth small, the maxillary barely reaching past

middle of eye.

h. Caudal convex; opercle emarginate, without flap.

i. Dorsal flu continuous, normally with 9 spines; anal normally with 3 spines.

Enneacanthus, 45G.

ii. Dorsal fin angulated, some of the median spines elevated; dorsal spines 10;

anal 3. . Mesogonistius, 457.

hh. Caudal margin concave; opercle prolonged behind in a convex process or flap

which is always black; dorsal spines normally 10; anal 3.

j. Supplemental bone of maxillary perfectly distinct. Apomotis, 458.

jj. Supplemental bone of maxillary rudimentary or wanting.

k. Lower pharyngeals narrow, the teeth usually sharp, not conical.

Lepomis, 459.

kk. Lower pharyngeals broad and concave, especially in tlie adult; teeth

more or less blunt and paved. Eipomotis, 4G0.

MlCROPTERINiE :

cc. Body comparatively elongate, the depth in the adult about % the length; dorsal fin

low, deeply emarginate, with 10 spines; mouth large; caudal lunate.

Micropterts, 461

450. POMOXIS, Rafinesque.

(Crappies.)

Pomoxis, Rafinesque, Amer. Month. Mag., 1818, 41, (annularis).

Pomoxys, Holbrook, Ichth. South Carolina, 29, 18G0, (change of spelling).

Hyperislms, Gill, Amer. Journ. Sci. and Arts, 1864, 92, (hcxacanthns= carolinensia).

Body more or less elongate, strongly compressed, the snout projecting.

Mouth large, oblique ; maxillary broad, with a well-developed supple-

mental bone. Teeth on vomer, palatines, entopterygoids, and tongue.

Lower pharyngeals narrow, with sharp teeth. Gill rakers long and slen-

der, numerous. Opercle emarginate
;

preopercle and preorbital finely

serrated. Scales large, feebly ctenoid. Fins large, the anal larger than

dorsal, of 6 spines and about 17 rays ; dorsal with 6 to 8 graduated spines,

the spinous dorsal shorter than the soft part ; caudal fin emarginate
;
pec-

torals rounded or obtusely pointed, with 15 or 16 rays, the upper longest.

Ventrals close together, each with a strong spine. Branchiostegals 7.

Lateral line complete, the tubes straight and extending at least on the

anterior half at the exposed surface of the scale. Posterior processes of

the premaxillaries not extending to the frontals ; supraoccipital and

parietal crest very strong produced forward on the frontals to between t lie

orbits; vertebrae 18+ 15= 33. (irufia, opercle; ofvc, sharp; the opercle

ending in two flat points instead of an " ear-flap.")

a. Dorsal spines 6, rarely 5; anal fin plain; profile of head more strongly Shaped than in

sparoides. annularis, 1381.

aa. Dorsal spines 7, rarely 8; anal fin strongly reticulated. spauoidf.s, 1388.
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1381. POMOXIS ANNULARIS,* Rafinesque.

(Ceappie ; Bachelor; New Light; Campbellite ; Sac-a-lait; Crapet.)

Head 3 ; depth 2£; eye large, 4, reaching past pupil. D. VI, 15 ; A. VI,

18; scales 36 to 48. Body elongate. Head long, the profile more or less

strongly S-snaPeô ?
owing to the projecting snout, depressed occipital

region, and very prominent thickened antedorsal area. Mouth very wide.

Scales on cheeks in 4 or 5 rows. Color silvery olive, mottled with dark

green, the dark marks chiefly on the upper part of the body and having

a tendency to form narrow vertical bars ; dorsal and caudal tins marked
with green; anal fin pale, nearly plain. Fins very high, hut lower than

in Pomoxis sparoides. Length 12 inches. Very variable. Middle United

States from the Great Lakes south to Texas and west to Kansas and
Nebraska; generally common, especially in sluggish waters, in ponds, and
bayous ; it strongly resembles its equally abundant congener, but the two
do not intergrade so far as we have seen, (annularis, having rings.)

Pomoxis annularis, Rafinesque, Amer. Month. Mag., 1818, 41, Falls of the Ohio River:

Bollman, Review of the Ceutrarchida-, 560, pi. 68, fig. 3,1892; Jordan & Gilbert, Synopsis,

464, 1883.

Cichla storeria, Kibtland, Report Zool. Ohio, 191, 1838, Ohio River.

Proinoxk rritidus, Gibard, Proc. Ac. Nat. Sci. Phila., 1857, 200, Houston River, Kentucky.
Pomoxys brevicauda, Gill, Proc. Ac. Nat. Sci. Phila., 1865, 64, North Grand River, Missouri.

Pomoxys intermedim, Gill, Proc. Ac. Nat. Sci. Phila., 1865, 64, no locality.

Pomoxys protacunthus, Gill, Proc. Ac. Nat. Sci. Phila., 1865, 66, Tarboro, North Carolina.

1382. POMOXIS SPAROIDES (Lac6pede).

(Calico Bass ; Grass Bass ; Barfish ; Strawberry Bass.)

Head 3; depth 2. D. VII or VIII, 15 ; A. VI, 17 or 18; scales 40 to 45,

6 rows on cheek. Body oblong, elevated, much compressed. Head long,

its profile not strongly S-shaped, the projection of the snout and ante-

dorsal region and the depression over the eye being less marked than in

Pomoxis annularis. Mouth smaller than in P. annularis, the maxillary

reaching about to the posterior edge of pupil, the mandible shorter than

pectorals. Fins very high ; anal higher than dorsal, its heighl 1-5 times

in length of body. Color silvery olive, mottled with clear olive green,

the dark mottlings gathered in irregular small bunches, and covering

the whole body ; vertical fins with dark olive reticulations surrounding

pale spots; the anal marked like the dorsal; a dusky opercular spot.

Length 12 inches, (ireat Lakes and Upper Mississippi Valley to \ew Jer-

My, and southward to Florida, Louisiana, and Texas; chiefly in lowland

streams and Lakes, abundant ; a handsome fish, valued as food; it frequents

chiefly cold aod clear waters, being rarely seen in mnddy bayous. {airdpog
t

S/Hirus; elSog, resemblance.)

La< i ii DK, Hist. Nat. Poin., ni, 517, 1802, South Carolina.

(kmthanu nigromaculatut, la. BviVB US., In Ouvuh & Yurs.nwis, Hlel Yo Poin., m, 88,

1829, Wabash River.

QWfclUll nil, UK, I 'I \ I I i; A V \l IN UN M , lll-t. N.i 1. Puis-:., \ II, I

South Carolina.

Thin perfectly well-marked ipeolei li confounded with /' bj Dr. Bool
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Hyperistius carolinensis Gill, Amer. Journ. Sci. and Arts., 1864, 93, South Carolina.

Pomoxys sparoid< s Jordan & Gilbkrt, Synopsis, 465, 1883; Boulengeb, Cat., i, 7.

Pomoxis sparoides, Bollman, L c, 559, pi. 68, fig. 2.

451. CENTRARCHUS, Cuvier & Valenciennes.

(Round Bass.)

Cenirarchus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 84, 1829, (irideus).

Eiicentrarchus, Gill, Amer. Jour. Sci. and Arts, 1864, 93, (irideus).

Body short and deep, compressed. Mouth moderate, the lower jaw the

longer ; maxillary with a well-developed supplemental bone. Teeth on

vomer, palatines, entopterygoids, ectopterygoids, and tongue. Opercle

emarginate behind. Gill rakers setiform, very long, finely dentate, in

large number (20 to 30 below angle of arch). Fins large; the dorsal and

anal fins about equal in extent, the soft portion of the latter longest and

most posterior, the 2 fins being obliquely opposed ; dorsal fin with the

spinous part longer than the soft part, of about 12 spines, which are not

rapidly graduated ; anal fin with about 8 spines. Scales large, not strongly

ctenoid. Lateral line complete, the tubes straight and occupying at

least half of the exposed surface of the scales. Posterior processes of

the premaxillaries extending nearly to thefrontals; frontals posteriorly

with a transverse ridge, connecting the parietal and supraoccipital crests,

which are very strong and extend forward to between the orbits. Vertebrae

15 + 16 = 31. (KtvTfjov, spine; dp#6c, anus, from the development of the

anal spines.)

1383. CENTRARCHUS MACROPTERUS (Lacepede).

(Round Sunfish ; Flier.)

Head 2| to 3; depth If to 2 ; eye large, 3i to 4 in head. D. XI to XIII,

12 to 14 ; A. VII or VIII, 15; scales large, 5 or 6-38 to 45-15, 4 to 6 rows

on cheeks. Body ovate, strongly compressed ; head small ; snout short,

shorter than eye ; mouth small, oblique ; maxillary reaching posterior

border of pupil ; lingual teeth in 2 patches ; opercular spot narrow, much
higher than long ; dorsal high, longest spine If in head; pectorals and

ventrals long, reaching anal, ventral spines extending past anus to fin.

Gill rakers x -f- 30. Green, with series of dark brown spots on sides below

lateral line, forming interrupted longitudinal lines ; a dark spot below

eye; soft dorsal and anal reticulated; young with a black ocellus at

base of soft dorsal. Lowland streams and bayous from Virginia south-

ward to Florida and Louisiana; northward in the Mississippi valley to

southern Illinois ; locally abundant in clear waters; a handsome fish, rarely

exceeding 6 inches in length, (//a/cpoc, long; Trrepbv, fin.)

Ldbrwmacropterus, La< -i'im i>k. Hist. Nat Toiss., in, 447, 1802, Charleston, South Carolina.

Labrus irfdeus, Lacki-kde, Hist. Nat. Poiss., in, 710. 1802. Charleston, South Carolina.

Cenirarchus maeroptervs, Jordan & Gilbert, Synopsis, 463, 1883; Bollman, I.e., 558, pi. 68, fig. 1;

BOULENGER, Cat., I, 8.
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452. ACANTHARCHUS, Gill.

Acanlharchus, GlLl, Amer. Journ. Sci. and Arts, 18G4, 92, {pomotis).

Body oolong, robust, not much compressed or elevated. Mouth* not

very large, the broad maxillary with a well-developed supplemental bone

;

lower jaw projecting. Teeth on vomer, palatines, pterygoids, and tongue

;

lingual teeth in a single patch
;
pharyngeal teeth sharp. Gill rakers few,

rather long and strong. Opercle emarginate
;
preopercle entire. Scales

cycloid, large. Lateral line complete. Dorsal spines usually 11 ; anal

spines 5 ; caudal fin rounded behind. Close to Ambloplites, differing chiefly

in the rounded caudal. One species known, (unavda, spine ; ap^oY, anus.)

1384. ACANTHARCHUS POMOTIS (Baird).

(Mud Sunfisii.)

Head 2§- ; depth 2 ; eye not very large, 3i to 4 in head. D. XI or XII,

10 or 11; A. V, 10; scales 6-43-12, about 5 rows on cheek. Body oblong,

moderately compressed. Snout short. Mouth wide, the gape short ; the

maxillary reaching posterior part of orbit; lingual teeth in 1 patch.

About 5 gill rakers besides rudiments. Dorsal spines low, the longest

about as long as from snout to middle of pupil. Pectoral If in head.

Color very dark greenish ; body usually with 5 rather indistinct blackish

longitudinal bands along the sides ; cheeks with dark bands, which run

nearly parallel, the lowest passing across the maxillary around the front

part of the lower jaw ; fins plain dusky ; a black opercular spot. Length
6 inches. Southern New York to South Carolina, in sluggish streams near

the coast; locally common, especially in the Delaware River; a small

species of little value as food. (Pomotis, the sunfisii, a synonym of Lvpomis.)

Cenlrarchns pomotis, Baird, Ninth Smithson. Report, 325, 1854, New Jersey; New York;
(Coll. Baird); GCnther, Cat., i, 250,1859.

Acanfharchus pomotis, Jordan & Gii.isert, Synopsis, 469, 1883; Bollman, I. c, 5G3, pi. 70, fig. 1.

Ambloplilcs pomotis, BoULENGEU, Cat., I, 11.

453. AMBLOPLITES, Rafinesque.

(Rock Bass.)

AmbloplUea, Uakinesque, l<hth. Oh., 33, 1820, (irhthrloides — rvprstris),

Body oblong, moderately elevated, compressed. Month large, 1 1 1 *>

broad maxillary with a well-developed supplemental bone; Lower jaw
projecting. Teeth on vomer, palatines, tongue, entopterygoids, and

eotopterygoids ; lingual teeth in a single patch : pharyngeal teeth sharp.

Branchiostegals 6. Opercle ending in 2 flat points: preopercle serrate al

Its angle; other membrane bones chiefly entire. Gill rakers rather long

and strong, dentate, less than LO in number, developed only on the lower

portion of the arch. Scales large, somewhal ctenoid; lateral line com-

plete, the t ii hos occupying at least the anterior half of the surface of the

scale. Dorsal I'm much more developed than the anal Jin. with ID or 11
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rather low spines ; anal spines normally 6; pectorals obtusely pointed

with 14 or 15 rays, the upper longest. Caudal fin emarginate. {anfilvc,

blunt; 67r/Ur7/c, armature.)

1385. AMBLOPLITES KUPESTRIS (Rafincsque).

(Common Rock Bass; Red-eye; Goggle-eye.)

Head 21 ; depth 2-2£ ; eye very large, 3| in head. D. XI, 10 ; A. VI, 10

;

scales about 5-39-12, 6 to 8 rows on cheeks. Coeca 7. Vertebra? 14 -}- 18.

Body oblong, moderately compressed. Head large, the profile little

depressed above the eye. Mouth large, the maxillary extending to oppo-

site posterior part of pupil ; lingual teeth in 1 patch. Gill rakers few,

7 to 10, developed on lower part of arch
;
preopercle serrate near its angle.

Color olive green, brassy-tinged, with much dark mottling ; the young
irregularly barred and blotched with black, the adult with a dark spot

on each scale, these forming interrupted black stripes ; a black opercular

spot; dark mottliugs on the soft dorsal, anal, and caudal. Length 12

inches. Vermont to Great Lake region and Manitoba, south to Louis-

iana; very abundant west of the Alleghanies ; a gamy fish, valued as

food, (rupcstris, living among rocks.)

Bodianus ntpestris, Rafinesque, Am. Monthly Mag., 1817, 120, Lakes of New York, Ver-

mont, and Canada.

Ichthelis erythrops, Rafinesque, Ichth. Ohiensis, 29, 1820, Ohio River.

Lepomis ichtheloides, Rafinesque, Ichth. Ohiensis, 32, 1820, Ohio River.

Oichla tinea, Le Sueur, Jour. Ac. Nat, Sci. Phila., 1822, 214, Lake Ontario.

Cenirarchu8 pmtacawLlius, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 88, 1829, Wabash
River.

Gentrarchus seneun, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 84, 1829.

Ambloplites rupestris, Jordan & Gilbert, Synopsis, 4G6, 1883; Bollman, I. c, 561, pi. 69, fig. 2;

Boulenger. Cat., i, 10.

Represented in the Roanoke River, east of the Alleghanies, by an

isolated colony,

1385a. AMBLOPLITES RUPESTRIS CAYIFRONS, Cope.

Scales on cheek minute and embedded, wholly invisible over most of

the area
;
profile concave over the eyes. Differing in no other particular

from Ambloplites rupestris. Roanoke River, Virginia, (cavus, concave;

fron.s, forehead.)

AmbloplUes cavifrons, Cope, Jour. Ac. Nat. Sci. Phila., 18G8, 217, Roanoke River. (Coll. Cope.)

Ambloplites rupestris cavifrons, Bollman, I. c, 561.

454. ARCHOPLITES, Gill.

Archoplites, Gill, Proc, Ac. Nat. Sci. Phila., 1861, 165, (interruptus).

Body oblong, compressed, the back elevated. Mouth large, oblique,

the broad maxillary with a well-developed supplemental bone. Teeth on
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jaws, vomer, palatines, tongue, ectopterygoids, and entopterygoids ; lin-

gual teeth in 2 patches
;
pharyngeal teeth pointed. Gill rakers long

and strong, compressed, numerous, about 20 in number, some of them on

the upper portion of the arch. Branchiostegals 7. Operculum emargi-

nate, the lower point much the larger, striate, the ridges terminating in

small spines
;

preopercle, interopercle, subopercle, suborbital, and pre-

orbital with their inferior edges conspicuously serrate ; dentaries and
preopercle with large muciferous depressions or pits. Dorsal fin with

about 13 spines; anal usually with 7 spines. Caudal emarginate. Scales

strongly ctenoid. California, (apxbc, anus ; uttXit?]^, armature.)

1386. ARCHOPLITES 1NTERRUPTUS (Girard).

(Sacramento Perch.)

Head 2f ; depth 2£; eye very large, 4 to 5 in head. D. XII or XIII, 10;

A. VI or VII, 10 ; scales about 7-40 to 51-14, about 8 series on cheek.

Body oblong, ovate, compressed, the back considerably elevated ante-

riorly, depressed over the eye, the snout projecting at an angle. Mouth
terminal, very large, the maxillary very broad, extending beyond pupil.

Dorsal spines rather low, strong; anal spines similar; pectoral short,

barely reaching anal. Color blackish above, sides silvery, with about 7

vertical blackish bars, irregular in form and position and more or less

interrupted ; body sometimes almost wholly black ; sometimes brassy
;

a black opercular spot ; fins nearly plain. Length 1 to 2 feet. Sacra-

mento and San Joaquin rivers and tributary lakes ; abundant ; the only

fresh-water Percoid west of the Rocky Mountains; an excellent food-

fish, now being exterminated by the carp and catfish, which infest its

spawning grounds, (interruptus, interrupted.)

Centrarchns inlerrvplrts, Girard, Proc. Ac. Nat. Sci. Phila., 1854, 129, San Joaquin and Sac-

ramento rivers. (Colls. Drs. Hoermann ami Newberry.)

Central* Iiks maculoms, Ayres, Proc. Cal. Ac. Nat. Sci., i, 1854, 8, Sacramento River.

Ambloplitet <»/< rruptm, Girard, Pac. R. R. Surv., x, 10, pi. 2, figs. 1-4, 185S; Boulenqeb, Cat., i,12.

Archoplitts intenuptu.s, Jordan & Gilbert, Synopsis, 466, 1883; Bollmau, 560, pi. 69, fig. 1.

455. CHjENOBRYTTUS, Gill.

(Warmoutiis.)

Oheenobryttue, Gill, Amer. Journ. Sci. Arts, 92, 1861, (mdtmopt gu!ot

Q&ouoplUea, Jordan, Manual of Vertebrate*, Ed. i, 223, L876, (metanopa).

This genus has the genera] form and dentition of Ambloplitet with

the convex opercle, L0 dorsal and :; anal spines of Lepomis. Preopercle

entire. Branchiostegals (!. Caudal (in emarginate. Scales weakly
etenoid. Vertebra L3+16 29. Posterior processes of the premaxil*
laries extending nearly to the frontals: frontals posteriorly with a

transverse ridge connecting the parietal and snpraoooipitaJ orest, which
aro very strong. U'fuVw, to yaw n : Bryttut, 1. e. Lepomit.)
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13S7. C1LEN0BRYTTUS UULOSUS (Cuvier & Valenciennes).

(Wabmotjth ; Goggle-eye.)

Head 2£ to 2| ; depth 2 to 2i ; eye 4 to 4|. D. X, 1) or 10 ; A. Ill, 8 or

9; scales 6-10 to 46-11 or 12 ; 37 to 42 pores ; 6 to 8 rows on cheek. Body

heavy, deep, more elongate than in Lepomis ; head large, snout ahout

equal to eye ; mouth large, maxillary reaching posterior border of eye;

opercular spot ahout as large as eye. Dorsal spines low, longest reach-

ing to middle of pupil from tip of snout; pectoral not reaching origin of

anal fin ; ventrals nearly reaching anus, ventral spine about 2 in distance

between origin of ventral and anus. Gill rakers 8 or 9 besides rudi-

ments. Dark olive-green, clouded with darker, usually with red or blue,

and brassy ; a dusky spot on each scale more or less distinct ; vertical

fins mottled with dusky ; a faint spot on last rays of dorsal, bordered by

paler ; 3 oblique dusky or reddish bars radiating from eye ; belly yellow-

ish or brassy. Length 8 to 10 inches. Eastern United States from the

Great Lakes to Carolina and Texas and west to Kansas and Iowa. Chiefly

west or south of the Alleghanies; common in South Carolina. Avery
voracious species, variable in form and color, (gulosus, large-mouthed.)

Pornotis gulosus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 498, 1820, Lake Pontchartrain
and lagoons about New Orleans.

Cenlrarchus viridis, Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 460, 1831, Charleston,
South Carolina.

Calliurus punctulatus, Agassiz, Amer. Jour. Sci. and Arts. 1854, 300, Huntsville, Alabama.
Calliurus florideims, Holbrook, Jour. Ac. Nat. Sci. Phila., 1855, 53, St. Johns River, Florida.

Calliurus melanops, Gikard, Proc. Ac. Nat. Sci. Phila., 1857, 200, Leon and Medina rivers,

and Dry and San Pedro creeks, Texas.
Lepomis charybdk, Cope, Jour. Ac. Nat. Sci. Phila., 18G8, 224, Texas.
Lepomis gillii, Cope, Jour. Ac. Nat. Sci. Phila., 1SG8, 225, James River, Virginia.

ChsenobryUus antistius, McKay, Proc. V. S. Nat. Mus., 1881, 88, Lake Michigan, at Chicago;
(Coll. Jordan); specimens with dorsal spines a little more anterior than usual; Jordan &
Gilbert, Synopsis, 467, 1883.

ChsenobryUua gulosus, Jordan & Gilbert, Synopsis, 468 1883; Bollman, I. c, 562, pi. 69, fig. 3;

Boulenger, Cat., I, 13.

456. ENNEACANTHUS,* Gill.

Enneacanihus, Gill, Amer. Jour. Sci. and Arts. 92, 1864, (obesus).

Hemioplites, Cope, Jour. Ac. Nat. Sci. Phila., 1868, 218, (simulans = gloriosus).

Copelandia, Jordan, Proc. Ac. Nat. Sci. Phila., 1877, 56, (eriarcha).

Body rather short and deep, compressed. Mouth small; the supple-

mental maxillary bone well developed. Teeth on vomer and palatines,

* Concerning this genus McKay remarks: "This genus, Enneacanikus, Gill, as understood by
me, includes Hemiopliies and Copelandia. The genus Uemioplites was based by Cope on the pres-

ence of 8 spines in the dorsal tin and 4 in the anal. I learn from Professor Jordan's notes that

Cope's original type of Hemioplites simulans has really 9 spines in the dorsal. Dr. Edward J.

Nolan, who has recently examined the specimen, also informs me that there are 9 spines in the
dorsal. In a collection of young specimens of Enneacanikus margarotis from Virginia, which I

have examined in the National Museum, there are several specimens with the fin formula P. 9,

A. 4, several with the formula D. 10, A. 4, and the remainder with the formula D. 9, A. 3. That
is, some of these specimens, all collected at the same time and evidently of the same species,

were Enneacanikus margarotis, others were Hemioplites simulans, and the remainder would repre-
sent a second species of Copelandia. In 120 specimens of Enneacanikus margarotis, examined by
me the results were as follows: 13 specimens with P. 8, A. :>: 8!) specimens with 1>. 9, A 3; 8

specimens with I>. 1<>, A. 3; 5 specimens with I). 10, A. 4; 4 specimens with P. 9, A. I. In the

examination of 53 specimens of Enneacanthus obesus the following results were obtained: 4

specimens with P. 8, A. 3; 46 specimens with I). 9, A. .'); '1 specimens with D. 10, A. 3; 1 specimen
with D. 10, A. 4."—McKay, Proc. U. S. Nat. Mus., 1881, 92.
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none on the tongue. Opercle ending behind in 2 flat points, with a
dermal border. Preopercle entire. Scales rather large, the lateral line

sometimes interrupted. Gill rakers short, 9 or 10 below angle of arch.

Dorsal fin continuous, normally with 9 spines ; anal fin smaller than the

dorsal, with 3 spines; caudal fin convex behind. Branchiostegals 6.

Species of small size and bright coloration, intermediate between Lepomis
and Centrarchus. Abnormal variations in the number of dorsal and anal

spines have given rise to the nominal genera Hemioplitea and Copelandia.

(kvvta, nine ; amvda, spine.)

a. Opercular spot large, more than half eye; sides with 5 to 8 distinct vertical black bora.

OBESrs, 1388.

aa. Opercular spot smaller than half eye; body with the crossbars narrower and less distinct,

usually disappearing with age; male with head, body, and vertical fins with round
sky-blue spots; female duller with lower fins and larger faint spots, gloriosus, 1389.

1388. ENNEACANTHUS OBESUS (Baird).

Head 2f ; depth 1*
;
eye 3£ in head. D. IX, 10 ; A. Ill, 10 ; scales 4-32-10,

the pores developed usually on about 20 scales, but sometimes on nearly

all of them. Body oblong, ovate, elliptical. Scales large, little crowded.
Gill rakers x-(-9or 10. Dorsal spines 2£ in head, as long as from snout

to posterior margin of eye ; anal fin large ; ventral spine not reaching vent,

its first ray not reaching the base ofthe last anal spine ; caudal fin moderate,

about as long as from snout to middle of opercle; opercular spot rather

large, more than half the size of eye, velvet black, bordered with purple.

Cheeks with 4 rows of scales. Color olivaceous, with 5 to 8 well-defined

blackish cross bars, not disappearing with age; spots on body and fins

purplish or golden ; cheek with lines and spots ; a dark bar below eye.

Length 3 inches. Charles River, Massachusetts, to Florida ; abundant in

sluggish streams near the coast ; usually larger in size and duller in color

than the next, the two closely related but apparently not intergrading.

(obesus, fat.)

r<>niotis obesus, Baird, Ninth Smithson. Report, 1854, 324, Beesley Point, New Jersey. (Coll.

Baird.)

BryUiw fcuciatuB, IIolbrook, Jour. Ac. Nat. Sci. Phila., 1855,51, St. Johns River, Florida;

81 vtiif.r, Cat., i, 260, 1859.

Pomotis guttatiu, Morris, Proc. Ac. Nat. Sci. Phila., 1859, 3, Delaware River, Philadelphia.

antkus i bettu, Jordan & Gilbert, Synopsis, 470, 1883; Bollman, /. <., 5(1.

Apomotia obeatit, Boulenoeh, Cat., i, 19.

138U. ENNEACANTHUS GLOBIOSU8 (Holbrook).

Head 24 ;
depth 2i; eye 3i in head. 1). IX, 10; A. III. 9 (occasionally

D. X, or A. IV, in abnormal specimens, these often abundant in

en tain streams); scales 3-30-!). Body comparatively elongate. Mouth

moderate, very oblique, the maxillary reaching just past front of orbit.

Dorsal spines medium ; sofl rays in the males Bomewhat ele\ ated, reach

Ing to or beyond ( var. pinniger) the base of the oaudal; the longest sofl

ray :is long a> from snout i«> front of opercle, oi
I \ ar. pinnigt r

\ as long as

head ; fins in females .-ill lowei : pectoral fin reaching nearly to middle of
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anal. Gill rakers x -\- 9 or 10. Lateral line usually, but uot always, com-

plete. Color dark olive; young with traces of narrow vertical, darker

bars ; ear flap small, with a blue border and a pearly spot in front ; a dark

bar about width of pupil extending obliquely downward below eye
;

sides of head, whole body and vertical fins, in the males, with round

bright blue spots arranged in irregular rows, these spots most distinct on

the cheeks and opercles and on the lower part of the sides ; females duller,

with larger and fainter spots more regular in position ; a dark bar below

eye. Length 2f inches. New Jersey to Florida, iu clear, sluggish

streams; a beautiful little fish, (gloriosus, glorious).

BnjUus gloriosus, Holbrook, Jour. Ac. Nat. Sci. Phila., 1855, 51, Cooper River, South Caro-

lina.

HemiopUies simulans, Cope, Jour. Ac. Nat. Sci. Phila., 1868, 218, Tuckahoe Creek, near

Richmond, Virginia. (Coll. Cope.)

Enneacantkus pinniger, Jordan, Bull, x, U. S. Nat. Mus., 27, 1877, Tar River, Kinston, North
Carolina; specimeus with bright colors and very high fins; probably not worthy of varietal

distinction.

Enneacantkus margarotis, Gill & Jordan, Bull, x, U. S. Nat. Mus., 28, 1877, Beesley Point.

New Jersey.

f Copelandia* criarcha, Jordan, Proc. Ac. Nat. Sci. Phila., 1878, 56, type specimen received from

Dr. Philo K. Hoy, said to be from Menomonee River, near Milwaukee, Wisconsin;
this is probably an error, and the specimens really came from New Jersey.

Enneacantkus simulans, Jordan & Gilbert, Synopsis, 470, 1883.

Enneacanlhus gloriosus, Bollman, /. c, 564.

Enneacantkus eriarchns, Jordan & Gilbert, Synopsis, 469, 1883; Bollman, I. c, 564.

457. MESOGONISTIUS,t Gill.

(Banded Sdnfishes.)

Mesogonistius, Gill, Amer. Jour. Sci. and Arts.. 1864, 92, (chsetodon).

Body short and deep, compressed. Mouth small. Teeth present on

vomer and palatines, none on the tongue ; supplemental maxillary bone

small. Gill rakers rather strong, dentate. Opercle ending in two flat

points, with a dermal border
;
preopercle entire. Scales large. Dorsal

with 10 spines ; outline of the fin angulated, the middle spines being much
longer than some of the posterior ones ; anal fin much smaller than the

dorsal, with 3 spines ; caudal fin posteriorly rounded
;
pectoral obtusely

pointed, the upper rays longest. Size small, (/niaog, middle; yuvia, angle;

Iotiov, sail.)

* Enneacanthut eriarchns (Jordan):

Dorsal X, 7; anal IV, 8; scales 33. Ventral spine reaching anal. Olivaceous; vertical fins

with round, pale spots. Only two specimens known; the original type, purporting to be from

Milwaukee. Wisconsin, another from Tabo Creek, Missouri. Both these specimens were received

from Dr. P. K. Hoy. There is no doubt a confusion of localities, and probably both came from
Delaware River, perhaps from Dr. Abbott's collection. This is especially probable, as B

specimen of Stolephorus brovmii was found in the same collection, also attributed to Milwaukee.

fl)r. Boulenger unites this genus and Ennearanthus with Apomotu. Iu our judgment Apomotit
is scarcely distinct from Lepomis, with which genus Mesogonistius and Enneacanthus have no very

close affinities.
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1390. MESOGONISTIUS CH.ETODON (Baird).

(Black-banded Sinfish.)

Head 3; depth 1|; eye large, 3 in bead. D. X. 10; A. Ill, 12; scales

4-28-10. Body suborbicular, compressed. Head moderate, the profile

nearly concurrent with the dorsal curve. Mouth very small, the maxil-

lary reaching nearly to the eye. Cheeks with 3 or 4 rows of scales. Fins

rather large; dorsal fin high in front, the middle portion depressed. Gill

rakers short, x + 10 or 11. Pectoral 1£ in head ; fourth dorsal spine 2 to

2\. Lateral line continuous. Coloration clouded straw color, the sides

with 6 to 8 conspicuous but rather irregular black vertical bars, the first

through the eye, the second in front of pectorals, interrupted on the oper-

culum, the third at the front of the dorsal covering the membrane of the

first 3 spines and forming a medial black stripe on each ventral fin, the

fourth at front of soft dorsal, the fifth opposite its last ray, the last at

the base of the caudal; black opercular spot, with a crescent-shaped paler

center; fins mottled. Length 4 inches. New Jersey to Maryland, in

sluggish streams. A very handsome little fish ; locally abundant, but very

narrow in its range. (Chcetodon, a genus of marine fishes, with similar

cross bands.)

PomotU chaetodon, Baird, Ninth Smithson. Report, 1854, 324, Cedar Swamp Creek, New Jer-

sey; (Coll. Baird.) Gunther, Cat., i, 263, 1859.

Mcsoymistms chsetodon, Jordan & Gilbert, Synopsis, 471, 1883; Bollman, l. c, 565.

Apomolis chsetodon, Boulenger, Cat., I, 19.

458. APOMOTIS, Rafinesque.

Apomotis, Rafinesque, Journal de Physique, etc., Paris, 420, 1819, (cyancllus).

Telipomis, Rafinesque, Ichth. Ohiensis, 27, 1820, (cyanellus).

Bryitw, Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 461, 1831, (pimctatus).

Calliurus, Girard, U. S. Mex. Bound. Surv., Ichth., 5, 1859, (not of Rafinesque).

This genus is very close to Lcpomis, from which it differs only in the

development of the supplementary maxillary bone, which becomes rudi-

mentary or wanting in the adult of Lepomis. The mouth is largest in the

species in which this bone is best developed. Lower pharyngeals narrow,

with acute teeth; gill rakers well developed, long and stiff; pectoral

blunt ish, shorter than head; scales moderate, 43 to 50. Species widely dis-

tributed in American waters, similar in habit to the species of Lcpomis.

(a, without : Kufia, opercle ; ovj, ear.)

a. Body oblong, the depth 2)/
(
to 2]/2 in length j

dorsal with a more <>r ten distinct black spot

;it ban <>f 1.1-1 s"it rays; opercular apol margined with brighl colon, the Mack confined

to bony part; scales 46 to 55; supplemental maxillary well developed.
ursUiUS, 1381.

Bod] shoi 1 and deep, the depth about 2 In length.

/>. Scales 40 to 46; opercular spot as large as eye, margined above and below,

<. Bye 1
' .; t<> r> in luaii : bod] not covered with brown spota

<i. Color dusk] • • 1 1 >. , with some red and bluish, • faint spot at bass of last • i< t -.ii

1 .i\ tSOfl n;l<, 1392.

././. Color plain olive; do spot on the fins, nunax, 1303,
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cc. Eye 3% to 3% iu head; color olive, usually with many dark bronze spots like fly

.-picks scattered over the body: no black spot on last rays of dorsal and anal.

PUNCTATU8, 1394.

bb. Scales large, 33 to 35; color green, with darker bars; dorsal tin usually with a black

ocellated spot at base of last rays. symmetricus, 1395.

1391. APOMOTIS CYANELLUS (Rafinesque).

(Bli e-spotted Sunfish; Green Sunfish; Little Red-eye.)

Head 3 ; depth 2i. D. X, 11 ; A. Ill, 9 ; scales small, 6 or 7-15 to 55-16

;

40 to 48 pores; 8 rows on cheek. Body oblong, rather elongate, becoming

short and deep with age ; moderately compressed. Head large, with pro-

jecting snout. Mouth rather large, the maxillary broad and flat, with a

small supplemental bone, reaching nearly to middle of eye; lower

jaw projecting. Dorsal spines quite low, the highest scarcely longer than

snout, 3 to 4 in head in the adult, longer in the young. Opercular spot

small, less than eye, broadly margined with bronze, the black confined to

the bony part. Gill rakers moderate, x -f- 13. Pectoral short, not reach

ing anal, li in head; ventrals not reaching vent. Color variable, the

prevailing shade green with a strong brassy luster on sides, which becomes

nearly yellow below ; each scale usually with a sky-blue spot and more or

less of gilt edging, giving an appearance of pale lateral streaks ; besides

these marks, dusky or obscure vertical bars are often present, and the

sides are sprinkled with dark dots ; vertical fins marked with blue or

green, the anal usually edged in front with pale orange ; usually a con-

spicuous black spot on posterior base of dorsal and anal, these often obso-

lete ; iris red ; cheeks with narrow blue stripes. Length 7 inches. Very

variable. Great Lake region to Mexico ; very abundant from Ohio south-

westward to the Rio Grande; ascending small brooks; not found east of

the Alleghanies. (nvaveog, blue.)

Lepomis cyanellus. Rafinesque, Journ. de Physique, 1819, 420, Ohio River; Jordan & Gilbert,

Synopsis, 474, 1883; Bollman, I. c, 569; Evermaxn >v Kendall, Bull. U. S. Fish Comm.,

xii, 1892 (1894), 111.

Icthelis melanops, Rafinesque, Ichth. Ohiensis. 28, 1820, Ohio River.

Pomotis longuhu, Baird <fc Girard, Proc. Ac. Nat. Sci. Phila., 1853, 391, Otter Creek, Arkansas;

(Coll. Capt. Geo. B. McClellan).

Cdttiurus diaphanus, Girard, Proc. Ac. Nat. Sci. Phila,, 200, 1857, Rio Blanco, Texas.

CaUiurus formosus, Girard, Proc. Ac. Nat. Sci. Phila., 200, 1857, Arkansas.

GaHiuru8 mierops, Girard, Proc. Ac. Nat. Sci. Phila., 200, 1857, Rio Blanco, Texas.

CaUiurusmurinus,* Girard, Proc. Ac. Nat. Sci. Phila., 200, 1857, Texas; (.Type, No. 415).

Bryttus signifer, Girard, Proc. Ac. Nat. Sci. Phila., 201, 1857, Rio Medina, Texas.

Bryttua mineopas, Cope, Proc. Ac. Nat. Sci. Phila., 84, 1S65, Whittlesey Lake, Minnesota.

OaJUuruslongulus, Girard, Rept. U. S. Mcx. Bound. Surv., Ichth., 5, pi. iv, figs, l^i, 18.S9.

ApomoHs cyanellus, Boulenger, Cat., i, 21.

* The specimens called CaUiurus murinus by Girard are nearly all the ordinary cyanellus. 0m>
of them (No. 415, U. S. N. M.) differs somewhat and has been regarded by McKay as a distinct

species, thus described:

Apomotis murinus(Girard): Head2g; depths. I). N, 10; A. Ill, 9: scales 7-42-15. Body elongate,

somewhat compressed, the form precisely as in Apomotis cyanellus. Mouth rather large; maxil-

lary about reaching front of eye; teeth on vomer and front of palatines! Gill rakers moderate,

9or 10 developed. Supplemental maxillary Bcarcelj appreciable. Eye equal to iuterorbital

width. Cheeks with 7 rows of scales. Spinous dorsal rather high, the longest spine about M
long as from tip of snout to pupil; pectorals short, scarcely reaching vent. Scales small, reduced
on breast. Dark greenish: a black spot on dorsal as in A. cyanellus. Characters from No. 416,

U. S. Nat. Mus., from Texas; definite locality not known, (murinus, like a mouse, Mus.)
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1392. APOMOTIS ISl'HYRUS (Jordan & Nelson).

Head 2£; depth 2£; eye 44- in head, smaller than opercular spot. D. IX
or X, 12 ;

A. Ill, 9 or 10. Scales 5-16-14, 6 rows on cheek. Form of Lepomis
pallidus. Body robust, rather elevated; mouth wide, the maxillaries
reaching middle of orbit ; supplemental maxillary bone well developed.
Palatine teeth present. Occiput prominent; top of head flat and short,

forming an angle with the descending profile. Fins high ; dorsal spines
rather low and strong, the longest equal to distance from tip of snout to

middle of orbit ; opercular flap large, entirely surrounded by a broad
pale edge. Gill rakers long. Color in spirits dusky olive, mottled with
orange and blue

;
cheeks with broad, faint blue bands; a dusky spot on

dorsal and anal behind ; belly and lower fins coppery yellow
; lower jaw

and lower parts of head leaden blue. Length 7 inches. Upper Missis-

sippi Valley ; rare, known only from western Illinois, (laxvpur, robust.)

Lrpiopomus Uchyrm, Jordan & Nkt.son, Bull. U. S. Nat. Mus., x, 25, 1877, Illinois River;
(Coll. S. A. Forbes).

Lepomis isclujrus, Jordan & Gilbert, Synopsis, 474, 1883; Bolivian, 1. c, 50.

1393. APOMOTIS PHENAX (Cope & Jordan).

Head 2\ (3 without flap); depth 2\ ; eye small, 5; snout 4f. D. X, 10
;

A. Ill, 9; scales 7-44-12,7 rows on cheek. Form of Lepomis pallidus.

Body rather short and deep ; snout short, projecting, forming an angle

over the eye. Mouth moderate, the lower jaw slightly the longer, the

maxillary reaching pupil ; the supplemental bone strong ; opercular spot

larger than eye. Gill rakers very long. Dorsal spines short and strong,

the longest as long as from snout to middle of eye; pectorals long ; soft

dorsal high; anal higher. Color in spirits nearly plain olive green ; no
black spot on dorsal or anal. Length 6 inches. Beesley Point, New Jer-

sey ; only two specimens known (in Coll. Ac. Nat. Sci. Phila.). These
specimens are referred by Bollman to Apomotis ischyrus, on the supposi-

tion of error in locality. We have recently been permitted* to examine
the types of A. phenax. It seems to differ from A. ischyrus in the some-

what smaller eye, the smaller and less bony opercular flap, and in the

coloration. Both ischyrus and phenax arc well separated from cyanellus.

bnt both are near pn neta I us, and more material is needed to fix the status

of ^ach. (on''/;, drccptivc, having the maxillary of Apomotis cyanellus

and the form of Lepomis pallidus.)

Apomotis phenax, Cops & JORDAN, Bull. (J. S. Nat Rfus., \, -jr., 1877, Beesley Point, New
Jersey; locality possibly erroneous.

Lepomisphenax, JordjlS & Gilbkrt, Synopsis, 171, i-

1804. apomotis IM Minis (CuvierJ Valenclsm

Read 3; depth L}; eye lam-.:; t<. I in head. D. X, 11; A. Ill, 10;

scales 6-40 to 45-13
;
pores 38 to 40; 7 rows on oheek. Body deep, com

pressed, tin- profile steep; an aiiL,r l«- above the eye ( Month moderate;

• Through til- kindness "t Di . Edward ' Nolan "T tin- Philadelphia ai tdamj
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maxillary reaching past anterior margin of eye ; supplemental maxillary

present, small
;
palatine teeth present. Gill rakers rather long, stiff, and

strong, x + 8 or 9. Opercular flap small, short, and deep ; shorter than

eye. Dorsal spines high, the middle ones highest and nearly half head, as

long as snout and orbit
;
pectoral \\ to 1£ in head, ventral reaching anal.

Olivaceous, with numerous small deep brown spots, smaller than pin-

heads, resembling flyspecks ; most distinct on lower part of the sides,

where they form lines along the rows of scales, and on the opercles

;

sometimes they cover the whole body ; spots rarely obsolete ; fins plain

dusky. Length 6 inches. A handsome species, known at sight by the

peculiar coloration. South Carolina to Florida, in lowland streams. Not
rare, (punctatus, spotted.)

Brytius punctatus, Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 402, 1831, Charleston, South
Carolina.

Bryttus reticulatus, Cuvier & Valenciennes, Hist. Nat. Poiss., 4G3, 1831, Charleston, South
Carolina,

Lepomis apiatus, Cope, Proc. Amer. Philos. Soc, 1877, 65, Volusia, Florida.

Lepomis punctatus, Jordan & Gilbert, Synopsis, 476, 1883.

Apomotis punctatus, Boulenger, Cat., I, 23.

1395. APOMOTIS SYMMETRICUS (Forbes).

Head 2f; depth 2£; eye 3f ; snout 4-J-. D. X, 10; A. Ill, 9; scales

6-35-10 ; tubes developed on 14 scales only ; 5 rows on cheek. Body
rather short and deep, the back evenly arched, a slight depression above

eye ; caudal peduncle stout, its least depth nearly | length of head.

Mouth small, oblique, the maxillary reaching to vertical of eye ; supple-

mental maxillary bone present ; opercular process $ diameter of eye,

flexible margin narrow, the black not confined to the bony part.

Lower pharyngeals broad, broader than in somewhat larger specimens of

Eupomotis gibbosus, the teeth bluntly conic
;
gill rakers long and slender,

the longest more than half diameter of eye. Lateral line gently

arched, incomplete. Fins moderate ; longest dorsal spine equal to dis-

tance from tip of snout to posterior edge of pupil ; soft dorsal higher, its

longest ray half length of head
;
pectorals long, li in head, reaching

third anal spine ; ventrals short, scarcely reaching anal, or nearly twice

in head ; anal size of soft dorsal. Coloration in alcohol : Base of each

scale on upper parts of body and along sides brown, outer margin pale,

the general appearance resulting being that of 12 or 13 longitudinal rows

of brown spots, 4 of wrInch lie above the lateral line ; on the caudal

peduncle the spots are less regular; all parts of the body, including fins

as well, covered thickly with small coffee-colored specks, the head and

breast being especially thickly covered ; tips of the ventral fins black

;

no black spot on dorsal or anal and no blue lines on cheek. Length 3

inches. Mississippi Valley, Illinois to Louisiana and Texas; a pretty

little fish, not rare southward in lowland streams ; here described from

specimens collected by Everrnann and Gurley at Houston, Texas. It

shows affinities with Eupomotis. {symmctricus, a word improperly assumed

as the antecedent of our symmetrical, for which the Greek is ovwitTpoe.)
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Lepomis symmetricus, Forbes, in Jordan & Gilbert, Synopsis, 473, 1883, Illinois River, (Coll.

Forbes); Bollman, I. c, 571; Evermann & Kendall, Bull. U. S. Fish Comm., xn, 1892

(1894), 111, pi. xxxn, fig. 2.

Apomotis symmetricus, Boulenger, Cat., i, 21,

459. LEPOMIS, Rafinesque.

(SUXFISHES.)

Lepomis, Kafinesqtje, Journ. de Physiquo, 402, 1819, (aurilus).

Pomotis, Rafinesque, Journ. de Physique, 402, 1819, (aurilus); the name transferred by CtTVTSB

to the group of which vulgaris(= gibbosus) is type.

Tchthelis, Rafinesque, Ichth. Ohiensis, 27, 1820, (aurilus); Holbrook, Ichth. S. Carolina, i, 12,

1860.

Helioperca, Jordan, Ann. Lye. Nat. Hist. X. Y., 1876, (1877), 335, (pallidus).

Erichsela, Jordan, in Klippart's Rept. Fish. Comm. Ohio, 1876 (1877), 48, slip for Helioperca,

uncorrected in proof, (pallidus).

Xenolis, Jordan, Proc. Ac. Nat. Sci. Phila., 1877, 76, (fallax).

Lepiopomus, Jordan, Ann. Lye. Nat. Hist. N. Y., 1877, 316, (emendation of Lepomis).

Body oblong or ovate, more or less compressed, the back in the adult

somewhat elevated. Mouth moderate or small, the jaws about equal:

maxillary narrow, the supplemental bone reduced to a mere rudiment or

altogether wanting. Teeth on vomer, and usually on palatines ; none on

tongue or pterygoids ; lower pharyngeals narrow, the teeth spherical or

paved, all or nearly all sharp, few or none of them conical. Gill rakers

mostly short
;
preoperculum entire ; operculum ending behind in a con-

vex flap, black in color, which in some species becomes greatly developed

with age. Branchiostegals 6. Scales moderate. Dorsal fin continuous,

with 10 spines ; anal with 3 spines ; caudal fin emarginate
;

pectorals

long or short ; vertebra? usually 13 -(- 16 or 17 = 29 or 30. Coloration

brilliant, but evanescent. A large genus, one of the most difficult in

our fish fauna in which to distinguish species. The form of body, devel-

opment of ear flap, and height of spines vary with age and condition,

while the general appearance and the numbers of fin rays and scales are

essentially the same in all. Several attempts have been made to subdi-

vide the group,* but the characters used, drawn from the pharyngeals,

gill rakers, palatine teeth, and pectoral fins are themselves subject to

variation, changing or disappearing by degrees without marked gaps.

The following analytical key, based largely on work of McKay, Bollman,

and Boulenger, will generally serve to identify adult examples; only by

careful comparison, aided by long experience, can young individuals be

distinguished. As to the difficulty of defining the genera of Bunfishes,

McKay lias the following pertinent remarks: "This genus (Lepom

m understood by me, includes Apomotis, Xenotis, Bryttus, Heliapcroa,

Xystroplites
f
and Eupomotis of am hois. Apomotis has been separated

from Lepomis on account of the large size of the supplemental max-

illary. On careful comparison this is found to be scarcely target than

*Dr. Bonlenger dlrldaa Lepomis and EupomotittM here understood Into genera, thus defined:

a, Supplemental maxillary absent or reduced to i Blight rudiment; pectoral Bn obtnee.
i.i pomis.

aa. Snppli'ini'iital maxillary absent; pectoral fin acutel] pointed. Botomotib,
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in one or two other species of Lepomis. It disappears by degrees, bat

seems to exist in all the species, though sometimes so small as to be

inappreciable. I have even found it present in large specimens of

L. pallidus. Its presence in the species is only a character of degree,

therefore not generic. Till the group has been more fully studied

Xenotis was supposed to contain a large number of species, and was
separated from Lepomis principally for convenience sake, and on the

slight character of the feeble gill rakers. By a comparison of a very

large series of the alleged species from Professor Jordan's collection I

have come to the conclusion that they are all forms of a single species.

The gill rakers are usually rather more feeble than in the rest of the

species of Lepomis, but this again is a question of degree. Bryttus has

been distinguished from Lepomis by the presence of palatine teeth. This

is also a character of degree, and is subject to the most perfect gradation.

I have found it impossible to retain XystropUtes and Eupomotis also, as

there is complete gradation in the character of the pharyngeals between

Lepomis proper and XystropUtes and again between XystropUtes and Eupo-

motis, both as to the width and form of the bones themselves and the form

of the teeth." (McKay, Proc. U. S. Nat. Mus., 1881, p. 88.) (/e;r/Y, scale;

7ro)fj.a, operculum, a character supposed to distinguish the genus from

Spar us.)

a. Pectoral fins short, obtuse, not reaching beyond front of anal, considerably shorter than

head; dorsal spines low.

Lkpomis:

b. Gill rakers shortish, but rather firm, x + 8 or 9; palatine teeth present.

c. Opercular flap in adult very long, but narrow; scales 43 to 48; longest dorsal spines

about 3 in head; some bluish stripes on head; belly red in adult.

a i ritvs, 139G.

cc. Opercular flap 6hort and broad; scales 3G to 40; longest dorsal spines about half

head; sides with rows of red spots. miniatus, 1397.

Xenotis ((e^o?, strange; ovs, ear):

l>h. Gill rakers very soft and weak, x + 8 or 9; palatine teeth obsolete, so far as known.

</. Dorsal spines rather long, about half head; sides with rows of bronze spots; scales

34 to 41. GARMANI, 1398.

dd. Dorsal spines short, about 3 in head in adult; opercular spot in adult very long

and broad, variously shorter in young; colors brilliant, excessively variable;

scales 36 to 45. megalotis, 1399.

Helioperca (rjAios, sun; nepxy, perch):

aa. Pectoral fins more or less pointed, not much, if any, shorter than head, and reaching to

or beyond front of anal; gill rakers rather long, slender, and firm, x + 11 to 13.

e. Scales very large, about 35 (33 to 39) in lateral line.

f. Opercular spot short, wholly surrounded by a red margin; mucous pores on head

large; sides with conspicuous red spots; dorsal spines moderate, the longest not

quite half head. HUMILIS, 1400.

./?'. Opercular spot plain black; body without red spots, but with some bluish bands.

HAPLOGNATIUS, 1401.

ee. Scales moderate or small; mucous pores small; dorsal spines high, the longest half

head.

g. Dorsal fin without black at base of its last rays; opercular flap shortish; sides with

chain-like cross bands. macrochirus, 1402.

gg. Dorsal and anal fins each with a large black blotch at base of posterior rays; oper-

cular flap large, but not long; no red spots, the colors often brilliant but not

varied. pallidus, 1403.
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Subgenus LEPOMIS.

1396. LEPOMIS AURITUS (Linmeus).

(Yellow Belly ; Redbreast Bream.)

Head (without flap) 2| to 3 ; depth 2 to 21 ; eye 4 to U in head. D. X,

11 or 12; A. Ill, 8 to 10; scales 6-13 to 48-15, 40 to 45 pores; 7 rows of

scales on cheek ; scales on breast very small. Bod3T elongate, not much
elevated. Snout moderately prominent. Mouth rather large, oblique,

the maxillary reaching past front of eye. Palatine teeth few, rather

large. Gill rakers quite short, x-j-8 or 9, not much longer than in Lepo-

mis megalotis, hut stiff and rough, set wide apart, diminishing in size

from the angle forward. Opercular flap very long (longer in the adult

than on any other of the sunfishes except Lepomis megalotis), narrow,

usually not wider than the eye; in the young the flap is variously

shorter, but always narrow ; lower margin of flap usually pale. Dorsal

spines rather low, the longest 3 in head; pectoral H to 1£ in head.

Color olive; belly largely orange red; scales on the sides writh reddish

spots on a bluish ground; vertical fins chiefly orange or yellowish ; head

usually with bluish stripes, especially in front of eye, most distinct

in adult ; fins becoming dusky in spirits ; no dusky blotch on last rays of

dorsal and anal. Length 8 inches. Maine to Louisiana ; abundant in

all streams east of the Alleghanies ; the typical form above described

chiefly northward, (auritus, eared.)

Labrus auritus, Linnaeus, Syst. Nat., Ed. x, 1758, 283, Philadelphia.

Bryttns unicohr, Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 464, 1831, Philadelphia and
Charleston.

Pomotus rubricauda, Storer, Jour. Boston Soc. Nat. Hist., 1842, 177, Concord, New Hamp-
shire. (Coll. E. S. Hoar.)

Lepomis ophthalmicus, Cope, Jour. Ac. Nat. Sci. Phila., 1868, 233, Roanoke River, Virginia.

Lepomis auritus, elongatus and mijstacalis, Jordan & Gilbert, Synopsis, 475 and 477, 1883.

Lepomis auritus, Bullman, 7. c, 573; Boulenger, Cat., i, 24.

Represented southward, from Virginia to Louisiana by

1396a. LEPOMIS AURITUS SOLIS (Cuvier & Valenciennes).

Scales on cheeks larger, in 5 or 6 rows ; scales on breast large. A
dusky blotch on last rays of dorsal. Very abundant in coastwise

streams, passing into the typical form northward, (solis, of the sun.)

Pomotia solis, Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 468, 1831, Lake Pontchartrain,

Louisiana ; in part.

Pomotit elongatua, Holisrook, Jour. Ac. Nat. Sci. Philu., 1855, 47, pi, 5, fig. 1, St. Johns River,

Florida.

Lepomii mystacali$* Cope, Proc. Amor. Philos. Soc, 1877, 66, East Florida.

• i. vomit atgttact !

; depth 2. Bye Urge, %% in head D. X, 12: a. Ill, 12;

m 7-51-iri. Body deep, compressed. Dorsal spines robust, little ihortei than the soft i

paired Boa i'»ng; maxillary extending somewhat beyond fronl oi orbit: i ron on
cheeks; opercular spot short, without border. <;iii rakers slender. Dusky, sides sllTery, with
Irregular, short, dark, vertical bars; pale band from mouth across preoperole, i dark line

below this, then a silvery bund; lower parts and inu-i oi n itud !.:,- yellow* MSt Florida.—
Copt.
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1397. LEPOMIS MINIATUS,* Jordan.

Head 2f ; depth 2\ ; eye large, 3| in head. D. X, 10; A. Ill, 9; scales

4-40-11, 4 rows on cheek. Body oblong and somewhat regularly ellipti-

cal. Mouth rather large. Opercular flap short and broad, entirely black

or dark green. Gill rakers stout but not very short. Palatine teeth

present. Dorsal spines rather long, as long as from tip of snout to pos-

terior edge of pupil
;
pectorals long. Sides of male with about 14 rows

of red spots, those of the lower rows very bright in life ; middle of side

with a few scales with black spots, and some black on scales under the

pectorals; belly orange, with red spots. Length 6 inches. Mississippi

Valley and southward in lowland streams ; common about New Orleans,

ranging from Texas eastward to Indian River, (miniatus, scarlet.)

Lepomis Hamulus, Jordan, Bull, x, U. S. Nat. Mus., 26, 1877, Tangipahoa River, Louisiana:

(Coll. T. H. Bean); Jordan & Gilbert, Synopsis, 476, 1883.

Subgenus XENOTIS, Jordan.

1398. LEPOMIS GABMANI, Forbes.

Head 2g; depth 2J. Eye large. D. X, 10 or 11 ; A. Ill, 8 to 10; scales

5-34 to 41-14, 5 rows on cheek. Body rather deep; mouth moderate;

maxillary not reaching front of pupil ; longest dorsal spine about half

head. Gill rakers short and flexible. Dusky olive, sides with rows of

bronze spots, 1 on each scale, 7 rows below lateral line ; head with blue;

opercular dap large, f diameter of eye. Length 4 inches. Perhaps not

distinct from Lepomis miniatus. (Xarned for Professor Harrison Garman,

now of the University of Kentucky, at Lexington.)

Lepomis garmani, Forbes, Bull. 111. Lab. Xat. Hist., 135, January, 1885, Little Fox River, at

Phillipstown, and Wabash River and Drew Pond, at Carmi, Illinois; (Coll.

Forbes); BouleDger, Cat., i, 27.

1399. LEPOMIS MEGALOTIS (Rafinesque).

(Long-eared Sunfish.)

Head without flap. 3 in length ; depth If to 2i; eye 34 to 4 in head.

D. X, 10 to 12 ; A. Ill, 8 to 10 ; scales 5-36 to 45-14
;
pores 31 to 40, about

5 rows on cheek. Body short and deep, compressed, the back very

strongly arched in adult, the profile very steep, usually forming an augle

above eye, but sometimes full and convex. Mouth small, oblique, the

premaxillary rather below the eye, the maxillary extending to opposite

middle of eye. Gill rakers very short and soft, weaker than in any other

species, x -f 8 or 9. Dorsal spines very low, the longest little longer than

the snout, 3 in head. Pectoral H to 1$ in head. Opercular flap in the

adult very long and broad, with a broad or narrow pale blue or red mar-

gin, the margin sometimes very broad, sometimes almost wanting ; theflap

half or more longer than the eye in the adult, much shorter in the young,

*Thifl is probably a distinct species; not the young of uuritus, as Bollman and Boulenger have
regarded it.
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its development subject to great variation. Color, brilliant blue and
orange : the back chiefly blue ; the belly entirely orange, the orange on
the sides in spots, the blue in wavy, vertical streaks ; lips blue : cheeks

orange, with bright blue stripes ; blue stripes before eye ; iris red ; soft

parts of vertical fins with the rays blue and the membranes orange ; ven-

trals dusky. Length 8 inches. Michigan to Minnesota, South Carolina,

and southwest to the Rio Grande ; very abundant in most streams,

especially in clear brooks. One of our most brightly colored fishes.

Extremely variable; the young are often elliptical in form, and the size

at which the characteristic ear flap is developed varies greatly with dif-

ferent individuals. We have thus far failed to distinguish any tangible

varieties. Some southern specimens have the ear flap longer (fallax)',

some northern ones have the scales rather larger (inscrijrtus), or the margin
of the ear flap broader than usual (peltastes), or wanting altogether

(lythrochloris) ; others (aureolus) are bright golden with the flap short;

some southern specimens (breviceps) have a dusky spot on the last rays of

dorsal ; still others (marginatus) have the ear flap bordered with green.

These characters gradually disappear on examination of a large series.

(fieyai;, great ; ovg, ear.)

Ichthelis megalotis, Rafinesque, Ichth. Oh., 29, 1820, Ohio River.

Pomotis nilida, Kirtland, Bost. Journ. Nat. Hist., 472, 1842, Ohio.

Pomotis breviceps, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 309, Otter Creek, Arkan-
sas. (Coll. Capt. Geo. B. McClellan.)

Pomotis fallax, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 24, Elm Creek, Texas.

(Coll. John H. Clark.)

Pomotis convexifrons, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 24, Rio Cibolo, Texas.

(Coll. Clark.)

Pomotis nefastus, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 24, Rio Cibolo and Salado

Creek, Texas. (Coll. Clark.)

Pomotis sanguinolerilus, Agassiz, Amer. Jour. Sci. and Arts, 1854, 302, Huntsville, Alabama.

Pomotis inscrijHits, Agassiz, Amer. Jour. Sci. and Arts, 1854, 302, Huntsville, Alabama.

Pomotis bombifrons* Agassiz, Amer. Jour. Sci. and Arts, 1854, 303, Huntsville, Alabama.

Pomotis marginatus, Holbrook,f Jour. Ac. Nat. Sci. Phila., 1855,49, St. Johns River, Florida.

Pomotis popeii, Girard, Pacific B. R. Survey, x, 2G, 1858, headwaters of Colorado River,

Texas. (Coll. Capt. Pope.)

Lepomis pi-Hastes, Cope, Proc. Amer. Phil. Soc, 1870,453, Huron River, Michigan. (Coll.

Prof. A. Winchell.)

Xenotit lythrochiorU, Jordan, Ann. N. Y. Lye. Nat. Hist., 376, 1877, Wabash River.

Xenotie aureolus, Jordan, Ann. N. V. Lye Nat. Hist., 376, 1877, Wabash River.

Lepcmit megalotis, Jordan A Giuiekt, Synopsis, 477, 1883; Boulxnqir, Oat., i, 26.

* Lepomis bombtfrons (Agassiz): Bead - ;

,; depth 2%. D. X, — ; A. Ill, — ; scales S 11.

Body rather short and deep, with the profile very steep and the back very much arched, the

greatest depth <»t* the body being over the opercles; opercular flap very small, anmargined.
lye large ; a slight angle la trout of the eye. (Jill rakers unknown. Sfouth moderate, placed
\ii> low; the premaxillaries entirely below the eye; maxillary extending back to the middle of

thepnpil. Dorsal spines moderate, the last onessomewhal shortened. Anal fin large, pectorals
and ventrals reaching anal. Scales of cheek In 5 rows. Li^iii brown; Am pale, unspotted,
Beales of belly and sides dotted with golden orange Length -l Inchea Tennessee EUver; this

account taken from the original description and from a tracing of a drawing received from
Bichard Bliss.- -Aga

i Lepotnit murgiaatut (Holbrook): Head 3; depth 2, D. l\ <>r \. 12; A. III. 10. Bodj short

and deep; snout shorter than diameter of eye; maxillary reaching orbit; paired Ana rather
Wig, Color dark olive with darker vertical bar-: head and body with numerous bluish-green
«ootb; opercular flap bordered with groan. St, Johns River, Florwa.—flb&rooJs.
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Subgenus HELIOPERCA, Jordan.

1400. LEPOMIS HUMILIS (Girard).

(Red-spotted Sitnfish.)

Head 2| to 3 ; depth 2£ to 21 ; eye large, 3 to 3| in head. D. X, 10 or 11

;

A. Ill, 8 or 9; scales 5-34 (33 to 39)-ll
;
pores 25 to 32, about 5 rows on

cheek. Body oblong. Scales large. Spines rather high. Profiles not very

steep. Mucous pores on head very large; opercular flap rather long,

broad, with a very broad red margin, which entirely surrounds the black.

Longest dorsal spine not quite half head
;
pectoral a little shorter than

head. Gill rakers rather long, blunt, x + 9 to 11, well developed. Bluish,

with conspicuous greenish spots and mottlings posteriorly ; sides with

many conspicuous round, salmon-red spots, usually a faint black spot on

last rays of dorsal ; belly and lower fins red. Length 4 inches. Ohio and

Kentucky to the Dakotas, Kansas , and Texas ; locally abundant, especially

in sandy streams of the Lower Missouri basin ; a small, highly-colored

species, (humilis, humble.)

Bryttus humilis, Girard, Proc. Ac. Nat. Sci. Pbila., 1857, 201, Sugar Loaf Creek, Arkansas.

Bryttus oculatus,* Cope, Jour. Ac. Nat. Sci. Phila., 18G5, 83, Lake Whittlesey, Minnesota.

Lepomis anagallinus, Cope, Jour. Ac. Nat. Sci. Phila., 1868, 221, Leavenworth, Kansas.

Lepomis humilis, Jordan & Gilbert, Synopsis, 479, 1883; Eversiann & Cox, Report U. S. Fisb

Comm., xv, in, 1893 (1895).

Eupomotis humilis, Boulenger, Cat., i, 30.

1401. LEPOMIS HAPLOGNATHUS, Cope.

Head (without flap) 3£ ; depth 2§ ; eye 31 in head without flap, equal to

the nearly flat interorbital space. D. X, 11; A. Ill, 9; scales 6-35-14 or

15, 6 rows on cheek. Form oval. Dorsal and ventral outlines subequally

convex. Lower lip more prominent, maxillary bone reaching anterior

line of orbit, lower pharyngeals narrow, with conical teeth; gill rakers

obtuse, rather stout ; no supplementary maxillary bone nor palatine

teeth. Pectorals not described ; ventrals barely reaching anal ; extremi-

ties of soft dorsal and anal of the same length, and falling far short of base

of caudal. Caudal notched at middle, the lobes beveled at the free bor-

ders. Opercular flap rather long. Color olivaceous, yellowish below, a

blue band crossing the preorbital bone above, and another following the

premaxillary border and passing along the inferior border of the orbit

;

below this another blue line crosses the cheek. Other blue bands have

been obscured by the alcohol ; flap plain black. Length of type 4£ inches.

Monterey, Nuevo Leon. The most southern of the group to which it

belongs, and, the first known from Mexican waters. (Cope.) (arrXob^

simple; yvadog, jaw.)

Lepomis haplognaihus, Cope, Proc. Amer. Philos. Soc, 1884(1885), 168, Monterey, Nuevo Leon.

(Coll. Cope.)

* Lepomis ocidattis (Cope): Similar to Lepomis humUis, but the body deeper, the caudal pedun-
cle and fin forming but % of length. Head short; opercular flap long, with a black spot as

large as eye, surrounded by a broad, pale margin; body without red spots. Depth 2%. Scales

5-32-11. Length 3 inches. Minnesota.

—

Cope.
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1402. LEPOMIS MACROCHIRUS, Rafinesque.

Head 3; depth 2\; eye 3f to 4 in head. D. X, 12 ; A. 111,10; scales

about 6-12-15, about 7 rows on cheek. Body rather elongate, the head
somewhat acute. Pectoral fins pointed, as long as head, reaching beyond
ventrals to anal. Gill rakers rather long and slender, strongly toothed,

x -f 11. Longest dorsal spine about half head. Supplemental bone minute.

Bright steel blue, with many bronze orange spots, which cover nearly the

whole surface, so arranged that the ground color forms a series of vertical

chain-like bars, very conspicuous in life; vertical fins mottled with bronze

and usually more or less edged with pale orange; sometimes a faint black

dorsal spot; no distinct blue stripes on cheek, but the sides of the head
shaded with purplish. Opercular flap small, black, margined with pale.

Length 5 inches. Ohio Valley and southwestward to Arkansas and Ken-
tucky ; rare; a small, handsome species. (/iaKpbc, large; %£lp, hand.)

Lepomis macrochira, Rafinesque, Journ. de Physique, 420, 1819, Ohio River ; Licking River;

Jordan & Gilbert, Synopsis, 475, 1883; Bollman, I. v., 572.

Lepomotia nephelus, Cope, Journ. Amer. Philos. Soc, 1868, 222, Kiskiminitas River, western
Pennsylvania.

Eupomotis macrochirus, Boulenger, Cat., i, 30.

1403. LEPOMIS PALLIDUS (Mitchill).

(Blue-gill ; Blue Bream ; Blue Sunfish ; Copper-nosed Bream ; Dollardee.)

Head 3 (2f to 3i); depth 2 (If to 2i); eye 3£ to 4 in head. D. X, 11 or

12 ; A. Ill, 10 to 12; scales 7-43 to 52-16, 40 to 50 pores, 5 rows of scales

on cheek. Body comparatively short and deep, compressed
; the young

slender, the adult nearly orbicular. Caudal peduncle rather slender.

Head not large, the projecting snout usually forming an angle above eye.

Mouth quite small, oblique, the jaws about equal, the maxillary barely

reaching the front of the eye. Opercular flap very short in the young;
in the adult rather long and wide, without pale edge. Gill rakers moder-

ately long, nearly terete, bent slightly downward, about x -f- 11 to 13.

Dorsal spines strong and high, the longest about half head, usually longer

than snout and eye; ventral fins reaching anal
;
pectorals very long, usu-

ally longer than head, reaching past base of anal spines. Olive green:

adults dark; young more or less silvery, with a purple luster in life; sides

with undulating, often chain-like, transverse greenish bars, which become
obsolete in the adult; no blue stripes on cheeks; a diffuse black blotohat

base of posterior rays of dorsal and anal, often obscure in young; no rod

on tins; very old specimens often with the belly ooppery red. Length 12

indies. Great Lakes to Florida and the Rio Grande; very abundant ; one

of our most widely distributed and variable species; found in all quiel

streams throughout its range, and often brought into the markets; good

pan-fish, (pallidus, pale.)

Ubnu paUidua, Mitohiu, Trans. Lit a Phil. - < ,M F., 1816, 107, New York; miaprtntad

palladiu,

b appendix, UlTOHILL, An mi Month Bfag . L818, 247, Now York.

J 'muftis ,,* (mm ,
< 'i \ 1 1 it A \ LLXNCIKNMK8, II 111 Nil I" >i -

.
\ 1 1. 166, 1831, New OrK

' \ m i s> 1 1
\s

i ii i i \ .i Po i.
t
vii, 467, 1881, Charleston,
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Pomotis speciosus, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1854, 24, Brownsville, Texas.
Pomolis obscurus, Agassiz, Amer. Jour. Sci. and Arts, 1854, 302, Huntsville, Alabama (speci-

mens deeply colored, almost black.)

Pomotis luna, Girard, Proc. Ac. Nat. Sci. Phila., 1857, 201, Fort Snelling, Minnesota.
Lepomis longispinis, Cope, Proc. Ac. Nat. Sci. Phila., 1865, 83, Leavenworth, Kansas.
Lepomis ardesiacus, Cope, Jouru. Ac. Nat. Sci. Phila., 1868, 222, Kiskiminitas River, Penn-

sylvania.
Lepomisputpurescens, Cope, Proc. Amer. Philos. Soc, 1870, 454, Yadkin River, North Carolina.

Lepomis pallidas, Gill & Jordan, Field and Forest, 1877, 190; Jordan & Gilbert, Synopsis, 479,

1883, and of most recent writers.

Eupomotis paliidus, Boulenger, Cat., i, 29.

460. EUPOMOTIS, Gill & Jordan.

Pomotis, Holbrook, Icth. S. Carolina, 1, 6, 1860, (not of Rafinesque).

Eupomotis, Gill & Jordan, Field and Forest, 1877, 190, (aureus).

Xystroplites, Jordan MS. in Cope, Proc. Amer. Philos. Soc, xvn, 67, 1878, (giUii).

This genus, as understood by us, is very closely related to Lejwmis,

differing only in the blunter and more pavement-like teeth of the lower

pharyngeal bones. These bones are, in typical species, broad and con-

cave, especially in the adult. There is considerable variation among the

species, and it is possible that this division can not be maintained. Most

of the species have long pectoral fins, the supplemental maxillary lost

or very much reduced, and the opercular flap always with an orange

patch on its lower posterior portion. Gill rakers various, usually short.

The retention of this genus is possibly justified by convenience, but

neither the longer pectorals nor the blunt pharyngeals separate it sharply

from Lepomis, with which it has been united by McKay, Bollman, and
Jordan & Gilbert, (ev, well; no/ua, opercle ; ovc, ear; or rather, et), gen-

uine Pomotis, sunfish.)

Xystroplites (ovo-rpov, scraper; ottAi'ttjs, armature, from the gill rakers of the typical species):

a. Pectorals shorter than head, not extending beyond tips of ventrals; scales small, about 42;

gill rakers rather long; coloration plain. pallidus, 1404.

Eupomotis:

aa. Pectorals longer than head, extending to beyond front of anal; gill rakers moderate or

short; opercular flap orange on its lower posterior portion.

b. Cheeks without marked blue or orange spots or lines.

c. Scales large, 34 to 39; opercular flap smaller than eye, its margin blood-red in

male. heros, 1405.

cc. Scales moderate, 42 to 44; opercular flap broad, with a very broad orange or

whitish margin.

d. Cheeks with 5 rows of scales; color chiefly greenish. holbrooki, 1406.

dd. Cheeks with 6 or 7 rows of scales. EURYORUS, 1407.

bb. Cheeks with wavy blue lines; sides of body profusely spotted with orange; scales about
47; dorsal spines not very low; opercular flap large, its lower posterior border
always scarlet. gibbosus, 1408.

Subgenus XYSTROPLITES, Jordan.

1404. EUPOMOTIS PALLIDUS,* (Agassiz).

Head 2f; depth 2f ; eye 4£; snout 31; scales 8-42-12, 5 rows on cheek.

D. X, 10 ; A. Ill, 9. Body elongate, rather deep mesially . Caudal pedun-

* "This species resembles Pomotis incisor {Lepomis pallidus) in the outline of the body, the nature
and coloration of the scales, and in the size and form of the fins, but it differs greatly from it by
its large mouth, the free extremity of the upper jaws reaching the vertical line of the middle of
the eye, by the presence of teeth upon the palate, and by the ventral fins being placed immedi-
ately under the pectorals. The black opercular appendage, which is very short, has a narrow
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cle rather elongate. Snout projecting, forming an angle above eye.

Mouth wide, the lower jaw projecting; maxillary reaching just past front

of pupil. Eye as long as opercular flap ; flap moderate, broad, with a

very wide pale edge below and behind. Dorsal spines moderate, as long

as snout and half of orbit; pectoral short, reaching tips of ventrals.

Lower pharyngeal teeth blunt, almost paved. Light olive, uniform in

spirits ; traces of dusky mottlings on last rays of dorsal and anal. Length
7 inches. Georgia to Texas; not common, but few specimens known.
(pallidus, pale.)

Pomotis pallidus, Agassiz, Amer. Jour. Sci. Arts, 1854, 303 (name preoccupied in Lepomit by

Labruspallidus, Mitchii.l, but not in Eupomotis.

Bri/Uus albidus, Girard, Proc. Ac. Nat. Sci. Phila., 1857, 200, Rio Blanco, Texas
;
(Type, 421).

Xijstropliles gillii, Jordan, Bull, x, U. S. Nat. Mus., 24, 1877, "Garden Key, Florida"
(undoubtedly an error, as there is no fresh water stream or pond on the island of Garden

Key).

Lepomis albidus, Jordan & Gilbert, Synopsis, 481, 1883; Bollman, I. c, 575.

Lepouiis lirus, McKay, Proc. U. S. Nat. Mus., 1881, 89, (after Pomotis pallidus, Agassiz).

Subgenus EUPOMOTIS.

1405. EUPOMOTIS HEROS (Baird & Girard).

Head 2f to 3 ; depth 2 to 2?
; eye 3£ to 4^; snout 3i to 4. D. X, 11 ; A.

Ill, 11; scales 4-34 to 39-13, 4 rows on cheek. Appearance of Lepomis

pallidus. Body robust, moderately elongate, dorsal and ventral outlines

about equally curved ; head rather large, the projecting snout forming a

considerable angle above the eye. Mouth rather wide, oblique, the

maxillary reaching slightly past front of eye. Longest dorsal reaching

past posterior border of pupil
;
pectorals reaching beyond middle of anal

;

ventral spine 1£ to 1^ in distance between origin of ventrals and anus.

Opercular flap smaller than eye, smaller than in E. holbrooki, much as in

E. gibbosus. Gill rakers short and not very stiff. Pharyngeal teeth

paved ; the pharyngeal teeth not so blunt as in E. holbrooki or in E. gibbo-

sus. Life colors dark greenish above, gradually becoming brassy toward

the belly, which is light brassy; opercular spot greenish black, the flap

with a broad, blood-red border in the male, plain in the female; no sj>ot

on dorsal or anal fin. Southern Indiana to Florida and the Rio Grande
basin, in lowland streams; rather rare, (t/pon;, hero ; Hero* is the name
of a genus of Cichlida-, which these fishes resemble.)

Pomotit heroa, Baird & Girard,* Proc. Ac. Nat. Sci. Phila.. March I Rio Cibolo,

Texas.

orange border behind; there is a black spot at the base of the posterior rays of the dorsal; both
I ireal ami anal arc marked by 1 or 2 dark stripes; the caudal is crossed bj several dotted vertical
'inc-s; there air h or '.) dusky bars across (In- Bides between the head ami tail. This species bean
tlic same relation to Pomofisthal Pomoxu bears to the true Omtfrarckua In the site of the mouth
and form of the body, ami I have mi doubt it will some da} become tin' type of s distim i genua"
(Agassiz.) Tennessee River, at Huntsville, Alabama. we are informed by Mr. Richard Bliss
that the types of this species have tin- pharyngeals paved. Since these pages have 1 d put in

type we have received front Mr. Samuel Garmans description of \ lewis's type which loaves
little doubt of it8 identity with the present species, [thas; Head '/%; depth 2%. 1> V it); \

III, in. Scales r> 36-13. Pectoral shorter than head harsh reaching front of anal; mouth lai

with projecting snout, the maxillary nearly reaching middle >•! pupil; last rays of donal and
anal duskj above base.
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Pomotis notatus* Agabsiz, Amer. Journ. Sci. and Arts, March, 1854, 302, Huntsville,

Alabama.
Leponis notatw, Jordan & Gilbert, Synopsis, 482, 1883.

is Jteros, Jordan & Gilbert, Synopsis, 480, 1883; Bollman, I. c, 575.

Eupomolis heros, Boulenger, Cat., i, 32.

1406. EUPOBIOTIS HOLBROOKI (Cuvier & Valenciennes).

Head 3 to 3i; depth 2 to 2i ; eye 4 in head, as long as snout. D. X, 10 to

12; A. Ill, 9 to 11 ; scales 6-41 or 15-15, 43 pores, 5 rows on cheek. Body
robust, elevated, the snout rather produced; maxillary reaching front of

orbit
;
preopercle slightly denticulate. Dorsal fin high, the spines about

as high as the soft rays, the longest half head
;
pectoral fins very long,

long as head. Gill rakers moderate, obtuse, strongly toothed, x +10.

Opercular flap short, broad, with a broad orange margin below and
behind. No palatine teeth ; lower pharyngeals broad ; the teeth large,

with subspherical crowns. Dusky olive, silvery below ; throat yellow
;

fins dark, with yellowish rays ; no black dorsal spot. Length 10 inches.

Virginia to Florida; abundant in lowland streams. (Xamed for Dr.

John Edwards Holbrook, of Charleston, author of the excellent Ichthy-

ology of South Carolina.)

Pomotis holbropki, Cuvier & Valenciennes, Hist. Nat. Poiss., vn, 466, 1831, Charleston,

South Carolina.

Pomotis speciosus, Holbrook, Jour. Ac. Nat. Sci. Phila., 1855, 48, pi. 5, fig. 2, St. Johns
River, Florida.

Pomotis microlophus, GtJNTHER, Cat., i, 264, 1859, St. Johns River, Florida ; after Holbrook.

Xystroplites longimanus,f Cope, Proc. Amer. Philos. Soc, 1877, 66, Volusia and Bay Port,

Florida.

Lepomis holbrooMi, Jordan & Gilbert, Synopsis, 482, 1883; Bollman, /. c, 576.

Eupomolis holbrooMi, Boulenger, Cat., I, 31.

1407. EUPOMOTIS EURYORUS (McKay).

Head 3|; dopth 2f. D. X,ll; A. Ill, 10; scales 6-43-14, 6 or 7 rows on

cheek. Body very robust, compressed ; form nearly oval ; dorsal outline

more convex than ventral; profile steep, convex. Mouth oblique, small;

maxillary reaching front of eye. Outer teeth stronger than others ; teeth

on front of palatines. Lower pharyngeals with the rather long posterior

spur turned up, stoutish ; the inner angle rounded, somewhat obtuse.

*We do not know which of those two names, "heros and vota/as, has priority. We givo prefer-

ence to heros as a less conventional name and as already most widely accepted.

f Xystroplites longimanus, Cope, is thus described: "Body elevated, but the head rather pro*

duced, so that the profile is oblique and Dearly straight from the base of the dorsal fin. The
depth of the body enters the total length 2.5 times, and the length of the head enters the same
3.6 times. The orbit is large, equaling the length of the muzzle, and entering the length of the

head 4 times. The inteforbital space is 1.5 times the diameter of the orbit. The muzzle is

subconic and the end of the maxillary hone reaches the line of the anterior margin of the

orbit. The dorsal tin is elevated, the spines equaling the soft rays and not separated from them
by a notch. Caudal fin openly notched; ventral not reaching anal-; the pectoral very long,

reaching the line of the fifth anal soft ray. Formula: D. X-12; A. 1 11-11; P. 13. Scale formula:

7—11-15; 5 rows on the preoperculum below the orbit. The color above is dusky, below silvery,

the gular and thoracic region light yellow. The opercular black spot is short and has a crini-

son bonier. Fins black, the caudal, anal, and pectoral tins with yellow rays. The ends of the

long gill rakers are obtuse, as in /.. apiatus. There are no palatine teeth. Length 170 meters.

Voluaia and Bay Port, Florida."

—

Cope.
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Teeth stout, very much blunted, not close set, the inner considerably
stronger and less blunt than the rest. Gill rakers short, stout, about 8

in number, the inner surface roughened. Maxillary with a small but
perfectly distinct supplemental bone. Eye very small, considerably less

than length of snout. Opercular flap nearly as long as snout, surrounded
by a very broad, paler, membranous margin ; scales on the opercle large,

in 5 rows. Dorsal spines low, the longest as long as from snout to eye;

much lower than soft rays ; caudal peduncle and fin short and broad

;

ventrals and pectorals short, reaching vent. Scales on breast larger than
those on cheeks. Color in spirits mottled olive, yellowish below ; top of

head blackish; membranes of vertical fins dusky; ventrals dusky, with
lighter margins; pectorals pale. Length 8 inches. Upper Great Lake
region, long known from one specimen ; several others lately obtained in

northern Ohio and northeastern Indiana show that the species is a valid

one, although allied to Eupomotis gibbosus. (eiipvg, wide ; opoc, margin.)

Lepomis euryorus, McKay, Proc. U. S. Nat. Mus , 1881, 89, Lake Huron at Fort Gratiot,

Michigan; (Type, No. 4109); Jordan & Gilbert, Synopsis, 481, 18815; McCormick, Fishes

Lorain Co., Ohio, 27, 1892; Kirsch, Bull. U. S. Fish Comm., XIV, 1894, 38.

Lepamis aurilus, Boulenger, Cat., I, 24; in part.

1408. EUPOMOTIS GIBBOSUS (Linnaeus).

(Common SuNFisn ; Bream ; Pumpkin Seed ; Sunny.)

Head 3 to 3i ; depth If to 2 ; eye 4 to 4£ in head ; snout 44. D. X, 10 to

12 ; A. Ill, 10 or 11 ; scales 6-40 to 47, pores 35 to 45, 4 rows on cheek.

Body short and deep, compressed, the profile steep, convex, usually an

angle above the eye. Head rather small. Mouth small, oblique, the

maxillary scarcely reaching the front of the eye. Dorsal spines rather

high, the longest 2 to 2\ in head, as long as eye and snout ; the soft rays

higher; pectorals long, as long as head. Scales large. Gill rakers short

and soft, smaller than in any other species except Lepomis mcgalotis, x + 8

to 10. Pharyngeal teeth all bluntly rounded, paved, the bones very broad,

somewhat concave. Color greenish olive above, shaded with bluish, the

sides spotted and blotched with orange; belly orange yellow; cheeks

orange, with blue wavy streaks ; lower fins orange, upper bluish and

orange spotted. Opercular flap rather small, the lower posterior part

always blight scarlet, a mark which distinguisb.es this species, when
adult, at once from all our other high-colored suniishes. Length 8

inches. Great Lake region to Maine and southward east of the Alle-

ghanies to Florida; rather rare in the Carolinas and Florida; found only

in the northern parts of tho Mississippi Valley—Iowa, Minnesota. Wis-

consin, etc.; one of our most abundant fishes northward; a familiar

and active inhabitant of clear brooks and ponds, defending its nests

with great spirit. -A very beantifnl and compact ftsh, perfect in all its

parts, looking like a brilliant coin fresh from the mint." (gibbosut

formed like the full moon.)

Ibbota, Linn i I 8, s\-t. Nat., Ed. \, L758, 292, Carolina; after PireaJkttiatUU

g

/i//-./, df < JATESB1

i'. n. \. 65
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Spams aureus, Walbaum, Artedi, Pise, 290, 1792, lakes of New York; after " Goldfisch " of

Schopf.

Moroue metadata, Mitchill, Fishes of New York, 18, 1814, near New York City.

Ponwti* vulgaris, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 91, 1829, Lake Huron. New
York, Virginia, and Carolina.

Pomotis ravenelii, Cuvier & Valenciennes, 1. c, vn, 465, 1831, Philadelphia.

Pomotis catesbei, Cuvier & Valenciennes, /. c, vn, 4G9, 1831, Philadelphia.

Eupomotis aureus,* Boulenger, Cat., I, 32.

461. MICROPTERUS, Lacepede.

(Black Bass.)

Microptcrus, Lackp£de, Hist. Nat. Poiss., iv, 325, 1802, (dolomieu).

Calliurus, Rafinesque, Journ. de Physique, 420, 1810, (punctulalu8= dolomieu).

Aplites, Rafinesque, Ichth. Ohiensis, 30, 1820, (paUidus — salmoides).

Lepomis, Rafinesque, Ichth. Ohiensis, 30, 1820, (not Lepomis, Rafinesque, 1819), (jxdlida— sal-

mo ides).

Nemocampsis, Rafinesque, Ichth. Ohiensis, 31, 1820, (Jlexuolaris = dolomieu).

Dioplites, Rafinesque, Ichth. Ohiensis, 32, 1820, (salmonea= dolomieu).

Aplesion, Rafinesque, Ichth. Ohiensis, 36, 1820, (calliura).

Huro, Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 126, 1828, (nigricans= salmoides).

Grysles, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 54, 1829, (salmoides).

Body oblong, compressed, the back not much elevated. Head oblong,

conic. Mouth very large, oblique, the broad maxillary reaching nearly

to or beyond the posterior margin of the eye, its supplemental bone well

developed. Lower jaw prominent. Teeth on jaws, vomer, and palatines

in broad villiform bands, the inner depressible; usually no teeth on the

tongue. Preopercle entire; operculum ending in two flat points without

cartilaginous flap. Branchiostegals normally 6. Gill rakers long and

slender. Scales rather small, weakly ctenoid. Lateral line complete, the

tubes straight, occupying the anterior half of each scale. Dorsal fin

divided by a deep notch, the spines low and rather feeble, 10 in number;

anal spines 3 ; the anal fin much smaller than the dorsal
;

pectorals

obtusely pointed, the upper rays longest ; ventrals close together below

the pectorals; caudal fin emarginate. Posterior processes of the premax-

illaries not extending to the frontals ; frontals posteriorly with a trans-

verse ridge connecting the parietal and supraoccipital crests, which are

very strong. Vertebra? 16 -f- 16 or 17— 32 or 33. Size large. Two species,

among the most important of American " game fishes," now largely intro-

duced into the waters of Europe, (uinfjbg, small ; Trrepov, fin ; the dorsal

fin in the typical specimen having been injured, its posterior rays detached

and bitten off short, were taken by Lacepede for a separate fin.)

a. Mouth moderate, the maxillary in the adult not extending heyond eye; scales small, about

11-74-17, about 17 rows on the cheek; young more or less barred orspotted, never with

a black lateral band. dolomieu, 1409.

* Dr. Boulenger rejects the name gibbosus applied to this species, as it occurs in the tenth edi-

tion of the Systema Natura>, not reappearing in the twelfth, with which lie begins the binomial
nomenclature. We have followed the custom of American authors in recognizing the tenth

edition (of 1758) as the starting noint of binomial nomenclature.
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aa. Mouth very large, the maxillary in the adult extending beyond the eye; scales rather

large, about 7-68-16, about 10 rows on the cheek; last spines of dorsal very short, so

that the fiu is almost divided into 2; young with a blackish lateral band.

salmoides, 1410.

1409. MICROPTERUS DOLOMIEU, Lacepede.

(Small-moutued Black Bass.)

Head 2\ to '6\
; depth 3£ (2f to 31) ; eye \\ to 2 in snout, 5 to 61 in head.

D. X, 13 to 15; A. Ill, 10 to 12; scales 11-72 to 85-25, pores 67 to 78.

Body ovate-fusiform, becoming deeper with age. Mouth large, but

smaller than in Micropterus salmoides, the maxillary ending considerably

in front of the hinder margin of the orbit, except in very old examples.

Scales on the cheek minute, in about 17 rows ; scales on the trunk com-

paratively small. Gill rakers long, x -f- 6 or 7 besides rudiments. Dorsal

fin deeply notched, but less so than in M. salmoides, the ninth spine being

about half as long as the fifth and not much shorter than the tenth.

Fifth dorsal spine about 3^ in head ; base of soft dorsal and anal scaly.

Coloration dull golden green, with broDze luster, young with darker spots

along the sides, which tend to form short vertical bars, but never a dark

lateral band ; 3 bronze bands radiating from eye across cheeks and oper-

cles; a dusky spot on point of operculum; belly white; caudal fin yellow-

ish at base, then black, with white tips; dorsal with bronze spots, its

edge dusky. In some waters the fin-markings are obsolete, but usually

they are very conspicuous in the young. Southern specimens usually have

the scales of the lower part of the sides with faint dark streaks ; adult

specimens have all these marks more or less wholly obliterated, and
become ultimately of a uniform dead green, without silvery luster.

"The black bass is eminently an American fish; he has the faculty of

asserting himself aud of making himself completely at home wherever

placed. He is plucky, game, brave, unyielding to the last, when hooked.

He has the arrowy rush and vigor of a trout, the untiring strength and
bold leap of a salmon, while he has a system of fighting tactics peculiarly

his own. I consider him inch for inch and pound for pound the gamest

fish that swims." (J. A. Henshall.) From Lake Champlain to Manitoba
and southward on both sides of the mountains from James River to South

Carolina and Arkansas; abundant; frequeuting running streams, and

preferring clear and cool waters; its southern limit is bounded by the

presence of such waters. As a game fish this species is usually more
highly valued than its congener. (Named for M. Dolomieu, a mineralo-

gist in Paris for whom the mineral Dolomite W as also named.

)

MieropUrut doIomteM, Lai i it.uk, Hist. Nat Poiss., it, 326, 1802, locality uncertain, perhaps
South Carolina ; JOBDAM A QXWBT, Synopsis, I

s "'. 1883.

Bodkatut achigan, RAFDrnQl K, Amsr. 'Month. Hag., 1817, VJ0, New York ; Canada.
OnOtunu puttctuUthu, Batihesqus, Ichth. Ohlensis, 26, 1820, Falls of the Ohio.

i$ trifcuciala, EUmrasQUX, Ichth. Ohisntil Ohio River, etc.

Lipumi$flexuolari», Ratihksqub, ichth, Ohlensis, 31, 1820, Ohio River.

Itpomit talmonea, Batincsqui, Ichth. Ohiensis, 32, 1820, Kentucky, Green, Lickini
Ohio rivers.

LtpemUnetata, Kmim-.ii. Ichth. Ohiensl I, Ohio River.

omaoaUiura, BAriMSSQUB, ichth. Ohlensis, 36, L830, Ohio River; Salt River, Kentucky.
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Cichla fasciata, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1822,216, Lake Erie.

Cichla ohioensis, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1822, 218, Ohio River.

Cichla minima, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1822, 220, Lake Erie.

Centrarchus obscurus, De Kay, N. Y. Fauna: Fishes, 30, pi. 17, fig. 48, 1842, Onondaga Creek,

New York.

Dioplilcs variabilis, Yaillant & Bocourt, Miss. Sci. Mex., 1874, 142, Wabash River, New
Harmony, Indiana; after Le Sueur MS., 1822.

Centrarchus fasciatus and obscurus, Gunther, Cat., i, 258, 1859.

Micropterus dolomiei, Boulenger, Cat., i, 15.

1410. MICROPTERl S SALMOIDES (Lacepede).

(Large-mouthed Black Bass; Oswego Bass; Green Bass; Bayou Bass.)

Head 3 to 3i ; depth 3 to 3£ ; eye 11 to 2 in snout, 5 to 6 in head. D. X,

12 or 13; A. Ill, 10 or 11; scales 7-65 to 70-18, pores 58 to 67. Body
ovate-fusiform, becoming deeper with age, moderately compressed. Head
large. Mouth very wide, the maxillary in the adult reaching beyond the

eye, in the young shorter. Scales on the cheek in about 10 rows ; scales

on the trunk comparatively large ; tip of maxillary in adult as broad as

eye. Lingual teeth sometimes present. Gill rakers longer than gill

fringes, x + 7 or 8, besides rudiments. Dorsal fin very deeply notched,

its fifth spine 3i in head. Coloration dark green above; sides and below

greenish silvery
;
young with a blackish stripe along the sides from oper-

cle to the middle of the caudal fiu ; three dark oblique stripes across the

cheeks and opercles ; below and above the lateral band some dark spots

;

caudal fin pale at base, then blackish, whitish at tip; belly white. As

the fish grows older the black lateral band breaks up and grows fainter,

and the color becomes more and more of a uniform pale dull green, the

back being darker; a dark opercular blotch usually present. Length 18

inches or more. Rivers of the United States from the Great Lakes and Red
River of the North to Florida, Texas, and Mexico ; everywhere abundant,

preferring lakes, bayous, and sluggish waters. It grows to a larger size

than the preceding species and is readily distinguished by its coloration

and the larger mouth aud larger scales. Both species vary much with

different waters, but in general this species is less active than the pre-

ceding, and is less esteemed as a game fish. (Sahno, trout; elfior, like;

the fish being often called " Trout" in the Southern States, being trout-

like in gameness and in quality as food.)

Labrus sahnoidcs, Lacepede, Hist. Nat. Poiss., 716, 1802, South Carolina. (Coll. B<~< .

Lepomis pallida, Kafinesque, Ichth. Ohiensis, 30, 1820, Ohio, Miami, and Hocking rivers.

Cichla floridana, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1822, 219, East Florida.

Huro nigricans, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 124, 1828, Lake Huron; GONTttBE,

Cat., i, 255, 1859.

Grystes nobilis, Agassiz, Amer. Journ. Sci. and Arts, 1854,298, Huntsville, Alabama. (Coll.

Newman.)

Grystes nnecensis, Baird & Girard, Proc. Ac Nat. Sci. Phila., 1854, 25, Rio Frio and Rio

Nueces, Texas. (Coll. Clark.)

Grystes megastoma, Garlick, Treat. Art. Prop. Fish.. 108, 1857, bays of Lake Erie.

Dioplites nuecensis treadii, Vaii.lant & Bocourt, Miss. Sci. Mex., 1874, 142, San Antonio de

Bexar, Texas (Coll. Trecul.)

Micropterus sahnoides, Jordan & Gilbert, Synopsis, 484, 1883; Boulenger, Cat., i, 16.
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Family CXLII. KUHLIID.E.

Body oblong, strongly compressed ; scales large, ciliated. Lateral line

complete, the tubes straight and occupying the anterior half of the

exposed surface of the scale. Mouth large, protractile ; maxillary

exposed, without supplemental bone; teeth in jaws in villiform bands;

teeth on vomer, palatines, entopterygoids, and ectopterygoids; tongue
smooth ; head partly naked

;
preorbixal and preopercle denticulate ; oper-

cle with 2 spines. Gill membranes separate ; 6 branchiostegals
;
pseudo-

branchiae large
;

gill rakers long and slender. Dorsal fins connected at

the base, with X, 9 to 13 rays, the spinous portion longer than the soft.

Anal as much developed as the soft dorsal, with III, 10 to 12 rays. Dorsal

and anal fins fitting in a well-developed sheath. Caudal emarginate.

Pectorals obtusely pointed, with 14 or 15 rays, upper the longest. Ven-
trals behind base of pectorals, close together, with a strong spine. Pos-

terior processes of the premaxillaries not extending to the frontals; supra-

occipital bone extending forward to between the post-frontal processes,

its crest not extending on the upper surface of the cranium
;
parietals

short, without crest. Precaudal vertebra? with transverse processes

behind the fourth ; ribs all but the last 2 to 4 sessile, inserted on the cen-

trum behind the transverse processes. (Boulenger.) Vertebrae 25 (10 or

11 -f- 14 or 15). One genus with 7 or 8 species inhabiting the Pacific Ocean,

especially fresh and brackish waters of East Africa, the islands of the

Indian and Pacific oceans, and north Australia ; our species strictly marine.

The relations of this family have been much in doubt. Its species were

originally placed in the genus Dules, which is a near ally of Centroprittes

and Serranua. Dr. Gill recognized the superficial resemblance of these spe-

cies to Xenichthys, which is one of the Sparoid forms. But in Kuhlia the

preorbital is narrow, serrated, and not sheathing the maxillary; there is

no axillary ventral scale and the opercle has 2 strong spines. All this

indicates Serranoid affinities, for which reason we have hitherto placed

K uli 1 id near Morone. A similar thought seems to have been with Dr. Gill

when he proposed the name Moronopsls for species of Kuhlia. Very lately

Dr. Boulenger has shown in Kuhlia the presence of skeletal characters

of the Ccntrarchidd', and in his catalogue Kuhlia is placed in the latter

family, but there are important differences and the natural character of

the group Centrarchldw, disappears if this genus is introduced. We there-

fore admit Kuhliida- as a distinct family between Mioropterut and Moron*

and closely allied to both.

462. KUHLIA, Gill.

Kuhlia, Gill, Proc. Ac. Nat. Sci. Phila., 1881, 46, [oUiatu

Moronopris, Gill, Proc A.c. Nat. Sri. Phila., 1863, 82, {margmatut).

ilea, 1:1 1 1 :b 1 1:. Nedi rl. Ttydschr. v. Dierkunde, 1. 267, L872, {margkiabu oQiattu).

Body oblong, much compressed j head compressed ; rnoul h short . oblique
j

maxillarj without supplemental bone; lowerjaw projecting; do canines;

the teeth snbeqnal
;
preorbital sharply serrate; angle of preopercle with

out strong spine. Gill rakers Blender. Pseudobranohisa huge. Settles

i
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large, not very rough ; lateral line distinctly arched in front ; top of head

naked. Dorsal fin deeply notched, but not divided to base, with 10 sleuder

spines: caudal lunate ; anal spines graduated, the fin short. Coloration

bright silvery. (Named for Kuhl, a naturalist, associate of Van Hasselt,

and the discoverer of the typical species in the streams of Java.)

it. Eye moderate, 33 in head; pectorals If in head; caudal with 2 oblique black bars on each

lobe; dorsal with a dark bar. arce, 1411.

aa. Eye very large 2f in head; pectorals 2j in head; fins not barred. xenura, 1412.

1411. KUHLIA ARGE, Jordan & Bollman.

Head 3£ to 3f; depth 2£; eye 3f in head. D. IX-I, 11; A. Ill, 11;

scales 7-50 to 52-12. Body oblong, strongly compressed ; back elevated

above pectorals, the anterior profile straight and rather deep; caudal

peduncle long, compressed. Mouth rather small, very oblique, the lower

jaw considerably projecting ; maxillary reaching anterior margin of pupil,

2f to 2f in head. Eye moderate, slightly longer than snout. Teeth very

small, in narrow bands, those on vomer in a V-shaped patch. Preorbital

very narrow, its edge anteriorly with strong retrorse serrse, the moder-

ately broad maxillary not sheathed by it. Least width of preorbital 3£

in eye. Serrre of preopercle sharp and fine, well developed below angle.

Gill rakers long and slender, about 9 -j- 21. Scales rather small, ctenoid,

firm, 3 or 4 rows on cheeks, 2 rows on interopercle; jaws, snout, and top

of head naked; opercle with 2 strong spines, the lower the larger and
nearly as long as pupil. Lateral line anteriorly rather sharply curved

upward, concurrent with the back; no accessory ventral scale. Nostrils

very small, round, close together. Dorsal spines high and pungent, hardly

flexible, the first half as long as the second, the fifth longest, If in head,

reaching tip of eighth when depressed; dorsal fins very slightly con-

nected by membrane ; soft dorsal If in anal, first ray 2 in head; caudal

deeply forked, as long as head, its inner rays not quite half as long as

outer ; first anal spine If in second, which is strongest and equal in length

to third ; free margin of anal slightly concave, first soft ray 2f in head
;

pectorals short, pointed, If to li in head; ventrals moderate, reaching

vent, If in head ; soft dorsal and anal free from scales ; a scaly sheath

along base of both dorsals. Coloration bluish above, sides brilliant sil-

very ; soft dorsal with a black oblique bar across its anterior rays; caudal

with 2 black and 3 white cross bands on each lobe, these convergent

backward; lower fins pale; axil of pectoral dusky on the inner side.

Length 1 foot. Galapagos and Revillagigedos archipelagos; locally com-

mon. This species was first known from several specimens taken by the

Albatross at Chatham Island. It has since been taken in great abundance

by Dr. Gilbert about Clarion Island. It is very close to Kuhlia taniura, of

the waters of Java, Sumatra, and Buro, with which it is identified by Dr.

Boulenger. Kuhlia taniura has the eye larger, 2£ to 3 in head. Compar-

ing our specimens with the full description of the latter species given by

Dr. Bleeker, we are able to detect no other difference, and it is possible

that our species will prove to be a variety of K. taniura. (ufr/i/c, bright.)
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Kuhlia arge, Jordan &Bollman, Proc, U. S. Nat. Mus., 1889, 159, Chatham Island, Galapagos
Archipelago; (Type, No. 41169. Coll. Albatross); Jordan & Eiuenmann, I. c, 419, 1890.

1412. KUHLIA XENURA (Jordan & Gilbert).

Head 3i ; depth 2f ; eye very large, 2| in head. D. IX-1, 11 A. Ill, 11

;

scales 7-51-12. Maxillary barely reaching front of pupil
;
gill rakers long

and slender, 9 -f- 24 ;
pectorals 2£ in head ; ventrals scarcely reaching

vent; longest dorsal spine li in head. Body deep and compressed. Color

olivaceous above, silvery below ; caudal fin plain. Tropical seas
;
prob-

ably west coast of Central America ; known from two specimens in the U. S.

National Museum, bearing the label "San Salvador. J. M. Dow." But
it is possible that they were brought by Dr. Stimpson from China, and
Kuhlia xenura may not be an American fish at all. (Qvog, strange ; ovpu,

tail ; the tail being more deeply forked than in Xenichthys.)

Xenichthys xenurus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 454, supposed to come
from San Salvador. (Type, No. 4356.)

Kuhlia xenura, Jordan & Gilbert, Proc. U. Nat. Mus., 1882, 376 (locality questioned); Jordan

& Eigenmann, I. c, 4.19, 1890.

Family CXLIII. PERCIDiE.

(The Perches.)

Body more or less elongate, terete or compressed, covered more or less

completely with rather small, ctenoid, adherent scales. Dorsal and ven-

tral outlines more or less unlike. Lateral line usually present, not extend-

ing on the caudal fin. Mouth terminal or inferior, small or large, the

premaxillaries protractile or not; maxillaries large or small, without

distinct supplemental bone. Jaws, vomer, and palatines with bauds of

teeth, which are usually villiform, but sometimes mixed with canines;

occasionally the teeth on the vomer or palatines are absent. Head naked,

or more or less scaly; preopercle entire or serrate; opercles usually

ending in a flat spine. Branchiostegals 6 or 7. Gills 4, a slit behind the

fourth; gill membranes free or connected, not joined to the isthmus:

gill rakers slender, toothed
;
pseudobranchiie small, or glandular and

concealed, or altogether wanting; lower pharyngeals separate, with

sharp teeth. Anal papilla usually more or less developed. Fins generally

large: 2 dorsals, the first of 6 to 15 spines; anal fin with 1 or 2 spines, the

usual number 2. Ventrals thoracic, I, 5; pectorals often very large;

caudal lunate, truncate, or rounded. Air bladder small and adherent,

often entirely wanting. Pyloric cu'ca few. No subocular lamina of the

suborbitals; entopterygoid present. Anterior vertebra without trans*

verse processes; only the first pterygial or actinost usually in contact

with the coracoid ; sometimes a part of the second also. The posterior

processes of the premaxillaries arc short ; the supraoooipital and parietal

hones are short and confined to the l>ack of the skull; parietal crests

are absent, and the supraoooipital crest is verj short, not extending

to the anterioi extremity of tin- bone, <>r even absent. Vertebi

to 48, always more than li), LS to 25 in the procaudal portion. Cionora
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about 23 (12 to 25); species about 120; inhabitants of the fresh waters

of cool regions in the Northern Hemisphere, most of them being con-

fined to eastern North America or to Europe. The great majority of

the species belong to the subfamily Etheostomina1 (the Darters) all the

species of which group are American. They are among the most singular

and interesting of our fishes. They differ from the typical Perchiw in

their small size, bright colors, and large fins, and more technically in the

rudimentary condition of the pseudobranchiaj and the air bladder, both

of which organs are usually inappreciable. The preopercle is unarmed,

and the number of branchiostegals is 6. The anal papilla is likewise

developed, as in the Gobiida>, to which group the darters bear a consid-

erable superficial resemblance, which, however, indicates no real affinity.

The relations of the darters to the perches have been aptly expressed by
Prof. Stephen A. Forbes :

" Given a supply of certain kinds of food

nearly inaccessible to the ordinary fish, it is to be expected that some
fishes would become especially fitted for its utilization. Thus the

Etheostomatince as a group are explained in a word by the hypothesis of the

progressive adaptation of the young of certain Percida> to a peculiar

place of refuge and a peculiarly situated food supply. Perhaps we may
without violence call these the mountaineers among fishes. Forced from

the populous and fertile valleys of the river beds and lake bottoms,

they have taken refuge from their enemies in the rocky highlands,

where the free waters play in ceaseless torrents, and there they have

wrested from stubborn nature a meager living. Although diminished

in size by their constant struggle with the elements, they have developed

an activity and hardihood, a vigor of life, and a glow of high color

almost unknown among the easier livers of the lowerlands. * * * Not-

withstanding their trivial size, they do not seem to be dwarfed so

much as concentrated fishes." (Am. Nat., 1880, October, pp. 697-702.)

The colors of the Etheostomincu* are usually very brilliant, species of

*The following is a popular account of the habits of these fishes: Any oue who has ever been
a boy and can remember back to the days of tag alders, yellow cowslips, and an angleworm
on a pin hook will recall an experience like this: You tried some time to put your finger on a
little fish that was lying, apparently asleep, on the bottom of the stream, half hidden under a
stone or leaf, his tail bent around the stone as if for support against the force of the current.
You will remember that when your finger came near the spot where he was lying, the bent tail

was straightened and you saw the fish again resting, head up stream, a few feet away, leaving
you puzzled to know whether you had seen the movement or not. You were trying to catch a

Johnny Barter. Nothing seems easier, but you did not do it. Having by well-understood
Btrategem succeeded where you failed, allow us to give you that acquaintance which he so deftly

declined. In all clear streams from Maine to Mexico the Johnny Darters are found, and the hoy
who does not know them has missed one of the real pleasures of a boy's life. All of them arc

very little fishes, some not more than 2 inches long, and the very largest but G or 8. But small

though they are, they are the most interesting in habits, the most graceful in form, and many
of them the most brilliant in color of all fresh-water fishes. The books call them "Barters,"
for one of the first species known was named Boleosoma, and that in Greek means "dart body,"
a name most appropriate to them all. The realistic dwellers in the Ohio Valley call some of

them "Hogfish," and the boys call them "Johnnies." Certainly the boys ought to know, and
Johnnies they are, and Darters they are; 60 Johnnie Barters they shall be. Their first intro-

duction to science was in 1819, when Rafinesque gave to tnem their scientific name EUieosfoma,

This name seems to mean "strainer mouth," but the "eccentric naturalist " whose peculiar 086

of the Greek language was not the least of his eccentricities, says that it means " various mouth,"
because no two of those he knew (Elheostoina fldbettdre, Percina caprodes, and Diplesion blennioidet)

have the mouth alike. But whatever it may mean, Etheostoma is their name, and Rafinesque
their godfather, and we may call them Johnnies for short. Rafinesque said of the Johnnies that

he knew " they are good to eat fried." I suppose that he had tried them, but we have not. We
ehould as soon think of filling our pan with wood warblors as to make a meal of them. The good
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the Etheostominw especially being among the most brilliantly colored fishes

known; the sexual differences are often great, the females being as a rule

dull in color and more speckled or barred than the males. Most of them pre-

fer clear running water, where they lie on the bottom concealed under
stones, darting, when frightened or hungry, with great velocity, for a
short distance, by a powerful movement of the fan-shaped pectorals, then
stopping as suddenly. They rarely use the caudal tin in swimming, and
they are seldom seen moving or floating freely in the water like most
fishes. When at rest they support themselves on their expanded ventrals

and anal fin. All of them can turn the head from side to side, and they
frequently lie with the head in a curved position or partly on one side of

the body. The species of Ammocrypta, and perhaps some of the others,

prefer a sandy bottom, where, by a sudden plunge, the fish buries itself

in the sand and remains quiescent for hours at a time, with only its eyes

and snout visible. The others lurk in stony places, under rocks and
weeds. Although more than usually tenacious of vitality, the darters,

from their bottom life, are the first to be disturbed by impurities in the

water. All the darters are carnivorous, feeding chiefly on the larvae of

Diptera, and in their way voracious. All are of small size ; the largest

(Percina rex) reaches a length of 10 inches, while the smallest (Microperca

punctulata) is, next to Elassoma zonatum, the smallest spiny-rayed

fish known, barely attaining the length of an inch and a half.

In Europe no Etheostomhuv are found, their place being filled by the

genus /Angel (Aspro), which bears a strong resemblance to the American
forms, a resemblance which may be a clue as to the origin of the latter.

The other European genera are Perea, Lucioperca, a near ally of Stiz08tedion
t

Gymnocephalus (Acerina), and Percarlna. The separation of the Etheosto-

minw into genera is a matter of much difficulty as the structural differ-

ences are small, the individual variations great, and the gradations very

perfect. We have, hitherto, been disposed to unite them all in one genus,

but to do so tends to obscure the relations of the species. Dr. Boulengei

man goes a fishing not for "pot luck," but to lei escape " the Indian within him." TheJohnnj
lias Jill that anient desire for perfect freedom that is supposed to be native to this continent.
Unless all appearance of captivity be concealed in a Well-kepi aquarians be will quickrj lie on the
bottom, dead. Here, at the beginning (for much as we may regrel the tact, the death of Borne
individual must precede our acquaintance with the group, and even to some extent with the
individual himself), we observe two noteworthy facts, the ti>h in dj ing does not turn over, and
does not rise to the surface. On dissection, we find that the air bladder is only rudimentary,
being structurally but not functionally present, a distinction not without meaning in these i

ofevolutionary hypotheses. If our tank be so arranged that the conditions are nearly natural,
there being an abundance of stones and weeds on the bottom, our Johnnies \\ ill cheerful lj live

with us and we •hall be ready to study their individual peculiarities. For it must be known
that while nil fish are

flBn| they are bo only as all men are men, The children of one family are
Dot more unlike one another than the fishes of one brood mighl be if the sickly ones and the
ones were at carefully guarded as are ours. As it i-, they have their individuality. One is con-
stantly darting over and among the stones, aever resting, moving his lend from side to side when
bit bodj 1- for a moment still. Another will lie for hours motionless under a stone, moving "ii I

\

fol B lew inches when pushed out with a stick. These peculiarities Of temperam nl arc import-
ant factors In the problem of life, and from such differences onder varying conditions, maj bava
resulted forms which we now designate as different species. "The Johnny Dai
Umd, Amer. Nat , 1876.

* I>r. Boulenger gives the following 13 aopsis "i the genera ol P
/. Head with the muciferous cavities moderate!] or feeblj devt loped above and on tl

dot sal fins distinct,

A. Body more or less compressed.
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places them in 8 genera. We are unable, however, to stop with that

number of divisions. If they are not all placed in one genus each struc-

tural type must stand as a genus by itself. (Percidcp, part, Giinther, Cat.,

1,58-78, 1859.)

I. Pseudobranchiae well developed; preopercle serrate, the teeth on its lower margin antrorse;

branchiostegals 7; no anal papilla; premaxillaries protractile; skull not especially cav-

ernous; mouth large, terminal.

Luciopercin-s: :

a. Canine teeth on jaws and palatines; body elongate.

b. Ventral fins well separated, the distance between them equal to the width of their

base; spines of second dorsal and anal very feeble, closely appressed to the soft

rays; dorsal fins well separated; canines strong. Stizostedion, 463.

Percin.35:

aa. Canine teeth none; body oblong; ventral fins near together; mouth large. Perca, 464.

II. Etheostomijoe:

Pseudobranchiae imperfect or wanting; preopercle entire or nearly 60; branchiostegals 6; anal

papilla usually present; pyloric cceca 2 to 6; supraoccipital crest low or wanting; fishes of

small size, all American.

c. Parietal region of skull rather depressed, not strongly convex in transverse section,

<—^-shaped in section; bones of skeleton rather slender and thin; vertebra? 38 to44.

d. Cranium broad between the eyes; premaxillaries not protractile; snout conic, pig-

like, projecting beyond the inferior mouth; ventrals separated by an interspace

equal to the width of their base; ventral line with a series of enlarged scales

which fall leaving a naked strip; dorsal spines numerous (13 to 15); gill mem-
branes separate; scales small; vertebrae 23 + 21 = 44; 6ize largest of the darters.

Percina, 465.

dd. Cranium not broad between the eyes; mouth less inferior, the snout not much
projecting.

e. Body not hyaline nor extremely elongate, its surface almost entirely covered

by scales.

f. Premaxillaries not protractile, free only at the sides, the skin of the pre-

maxillaries in front, firmly connected mesially with that of the fore-

head, with no cross groove between; anal fin always large, rarely

smaller than second dorsal.

1. Seven (exceptionally 8) branchiostegals; maxillary large, exposed, free behind;
premaxillaries protractile; preopercle serrated.

No canine teeth; ventrals close together. 1. Perca.
More or less enlarged canine teeth; ventrals separated by an interspace at least equal

to %the width of their base. 2. Lucioperca.
2. Six branchiostegals; maxillary small, its upper border if free, entirely or nearly

entirely slipped under the preorbital.

a. Maxillary free from preorbital.

a. Premaxillaries free only at the sides.

Ventrals separated by an interspace equal to the width of their base. 3. Percina.
Ventrals separated by an interspace considerably less than the width of their base.

4. Etheostoma.
/3. Premaxillaries protractile, entirely free from the skin of the snout.

Ventrals separated by an an interspace nearly equal to the width of

their base.
5. BOLEOSOMA.

Ventrals narrowly separated. 6. Ulocentra.
b. Maxillary aduate to preorbital; ventrals narrowly separated. 7. Diplesium.

B. Body cylindrical or somewhat depressed.

a. Maxillary exposed, its upper border slipping under the preorbital; body translucent.

Premaxillaries protractile. 8. Ammocrypta.
Premaxillaries free only at the sides. 9. Crystalluua.

b. Maxillary covered by preorbital; premaxillaries free only at the sides.

10. Aspro.

II. Head with very large muciferous cavities above and on the sides.

Two dorsals; maxillary exposed, free behind. 11. Percakina.
Dorsals united; maxillary covered by preorbital. 12. Acerina.
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g. Ventral fins well separated, the interspace about equal to width of

their base.

//. Middle line of belly with more or less enlarged, caducous plates,

which are shed at certain seasons, leaving a naked strip.

Hadropterus, 466.

hh. Middle line of belly with small, persistent scales like those of

sides. Hypohomus, 467.

ff. Premaxillaries protractile, a groove separating them from the skin of the

forehead, rarely crossed by a narrow frenum in one species (ahumardi).

i. Anal spines 2, both well developed, the first usually the longer, the

second rarely obsolete.

j. Maxillary normal, free from the preorbital, except at base; vomer
usually with teeth.

k. Anal fin rather large, scarcely smaller than second dorsal;

mouth not very small; belly naked or with caducous

plates, at least anteriorly; gill membranes scarcely con-

nected, ventral fins well separated. Cottogaster, 468.

Me. Anal fin short and small, much smaller than second dorsal;

mouth small; belly covered with ordinary scales; gill

membranes broadly connected across the isthmus; ven-

tral fins inserted close together. Ulocentra, 469.

jj. Maxillary adnate to the preorbital for most of its length, and

therefore nearly immovable; mouth very small, inferior; no

teeth on vomer; ventral fins close together. Diplesion, 470.

ii. Anal spine single, obscure; dorsal spines usually 9, slender; anal fin

small, much shorter than soft dorsal; ventral fins well separated.

Boleosoma, 471.

ee. Body extremely elongate, hyaline, subterete, the belly mostly naked;

lateral line complete; head long, pointed; gill membranes somewhat
united.

7. Premaxillaries not protractile, free only at the sides; dorsal spines 14;

anal fin large, with 1 spine; scales very small. Crystai.i.aria, 472.

U. Premaxillaries protractile; dorsal spines 7 to 11.

m. Anal spine single; anal nearly as large as second dorsal; vertebras

41 to 44; bones of skeleton very thin. Ammockypta, 473.

mm. Anal spines 2; anal fin small, much smaller than second dorsal.

Ioa, 474.

cc. Parietal region of skull not depressed, more or less strongly convex in cross-

section, thus, f} ;
premaxillaries never protractile ; belly covered with ordi-

nary scales; ventrals inserted close together; anal fin rather small, of 7 lo !)

soft rays, notably smaller than second dorsal, usually with 2 spines; vertebra

31 to 36, the bones rather firm.

n. Lateral line developed, at least anteriorly; dorsal spines 8 to 14.

o. Lateral line straight; body rather robust.

]>. Head naked above.

q. Dorsal fins large, usually with more than 7 spines.

Etheostom \, IT"

gq. Dorsal fins small, VI-10. kh\ UU1 ft, 178.

j-/-. Head completely scaled above. Pstohbomabteh, itt.

oo. Lateral line with a ftllghl arch running high anteriorly; dorsals well

separated; bod] slender.

r. Head scaled above. Oopilahdillot, 478.

rr. Head naked above. Bouichthvs, 179.

nn. Lateral line wholly wanting; tins ail vei > short, onlj 6 dorsal ipines; verte-

braU+ 16—80. Mi. ii i i.. v. 180.

!
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The following are the numbers of the vertebrae in species of Percidce as

given by Jordan & Eigenmann and by Boulenger:

Perca fluviatilis 22 + 19=41

Perca flavescens 22 + 19 = 41

Lucioperca volgensis 22 + 21= 43

Lucioperca saudra 25 -\- 21 = 46

Stizostedion vitreum 25 + 21=46
Zingel asper 20 + 24 = 44

Zingel zingel 22 + 26 = 46

Percarina demidoffii 14 + 19= 33

Aceriua cernua 15 + 19= 34

Percina caprodes 23 + 21 = 44

Hadropterus aspro 19 + 23 = 42

Hadropterus evides 18+ 22= 40

Hadropterus phoxocephalus- 19 + 20 = 39

Hadropterus scierus 18 + 22= 40

Etheostoma zonale 16 + 23 = 39

Etheostoma maculatum 15 + 24 = 39

Boleichthys fusiformis 16 + 20 = 36

Etheostoma variatum 15 + 21 = 36

Etheostoma lepidum 16 + 19 = 35

Etheostoma whipplii 15 + 21 — 36

Etheostoma flabellare 13 + 20 = 33

Microperca punctulata 14 + 16 =30
Cottogaster copelandi 18+20 = 38

Boleosoma camurum 17 + 21 = 38

Boleosoma nigrum 15 + 22 = 37

Ulocentra simotera 15 + 23 = 38

Diplesion hlennioides 19 + 23 = 42

Ammocrypta pellucida 23 + 21 = 44

Ammocrypta vivax 21 + 20 = 41

463. STIZOSTEDION,* Rafinesque.

(American Pike Perches.)

Stizostedion, Rafinesque, Ichth. Ohiensis, 23, 1820, (mhnonea).

Pomaeampsis, Rafinesque, Ichth. Ohiensis, 23, 1820, (nigropunclala; mythical).

Qynoperca, Gill & Jordan, Bull. U. S. Nat. Mus., x, 44, 1877, (cauadense).

Stizostedium or Stizostethium, amended spelling.

Body elongate, fusiform, the back broad. Head subcorneal, long.

Cheeks, opercles, and top of the head more or less scaly. Mouth large,

the jaws about equal; premaxillaries protractile, little movable. Teeth

in villiform bands, the jaws and palatines with long, sharp canines. Gill

rakers slender, strong; gill membranes separate. Preopercle serrated,

the seme below turned forward ; operele with 1 or more spines, termina-

tions of radiating striae. Dorsal fins well separated, the first with 12 to

15 spines, the second with 17 to 21 soft rays ; last dorsal spine not erectile,

bound down by membranes ; anal spines 2, slender, closely appressed to

the soft rays, which are rather long, 11 to 14 in number. Ventral fins

well separated, the space between them equal to their base ; ventral spine

slender, closely appressed to the soft rays. Scales small, strongly ctenoid
;

lateral line continuous. Branchiostegals 7. Pseudobranchite well devel-

oped. Pyloric coeca 3 to 7. Two species, differing considerably from each

*The genus Stizostedion is closely related to the European genus Lucioperca, Cuvier (type Perca

ludoperca, L.). From Lucioperca, however, it differs sufficiently in the wide-set ventrals and in the

weak development of the anal and ventral spines, which are closely approximated to the soft rays.

The dorsals in Lucioperca are slightly connected. The name Lucioperca, according to Boulenger,
"should date from the first edition of the Regne Animal, 1817, when Cuvier (p. 295) does use the

Latin ua [as well as the French plural ' Les Sandres ,
'\ ('cequi leur a fait douner le nomdt

lucio-perca ') although indirectly and without a capital." (Boulenger, Proc. Zool. Soc. 1 < thI. ,

1892, 111.) Rut, as Dr. Gill has shown, this j s too great a strain on the words of Cuvier, who
"simply slated a historical fact and did not formulate a nomenelatural proposition." In other

words, Cuvier states that the name Lucioperca was used by Gesner, hut to the genus to which
Gesner's Lucioperca belongs he supplies only the French name " Les Sandres," and Lucioperca can
only date from its use by Fleming, Phil, of Zool., 394, 1822. Since that time, the names Sandal
Cloquet, 1827; Sandrus, Stark, 1828, and Schilus, Krynicki, 1832, have been applied to the type of

Lucioperca. See Boulenger, /. <•., and Gill. Proc. U.8. Nat. Mus., 1894, 123, for discussions of tbo

relationships and nomenclature of the Pike Perches.
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other. Large, carnivorous fishes of the fresh waters of North America.

(oTtfu, to prick; ar7jdiov, a little breast ;
" the name means pungent throat,"

according to Rafinesque ; the substitution of stedion for stethion apparently
suggested by the name Peristedion.)

Stizostedion:

a. Pyloric cceca 3, subequal, each as long as the stomach; soft dorsal long, its base J shorter

than spinous dorsal, of about 20 soft rays.

b. Cheeks and upper surface of head sparsely scaled; body somewhat compressed; a black

blotch on last dorsal spines; no black blotch on base of pectoral; second dorsal

simply mottled. vitreim, 1413.

Cynoperca (kvW, dog; nipK-t\ perch):

aa. Pyloric cceca unequal, 4 of them of moderate length, much shorter than stomach, the

others 1 to 3 in number, smaller and variable, some or all of them sometimes wanting
;

soft dorsal shorter, its base % shorter than spinous dorsal, of about 17 soft rays.

c. Cheeks and upper surface of head more or less closely scaled; body terete; no black

blotch on last dorsal spines; a black blotch at base of pectoral; second dorsal with

rows of dark spots. CANADBH8E, 1414.

Subgenus STIZOSTEDION.

1413. STIZOSTEDION VITREI U (Mitchill).

(Wall-eyed Pike ; Pike Perch ; Dory ; Glasseye ; Yellow Pike
; Blve Pike ; Jack Salmon

;

White-eye.)

Head 3f ; depth about 4£; eye shorter than suout, 4| to 5 in head. D.

XII to XVI, 19 to 21; A. II, 12 to 14; scales 10-110 to 132-25, 83 to 95

pores. Body slender, becoming compressed with age, the back more
arched than in Stizostedion canadense. Cheeks and upper surface of head
nearly naked. Dorsal spines high, more than half length of head : dorsal

fins "well separated, the interspace between them greater than diameter

of eye, the last dorsal spine scarcely erectile ; soft dorsal nearly as long

as spinous dorsal; anal longer than high. Pyloric ctvca 3, rather long.

Dark olive, finely mottled with brassy, the latter color forming indis-

tinct oblique lines ; sides of head more or less vermiculated ; lower jaw
flesh colored; belly and lower fins pinkish; spinous dorsal with a large

jet-black blotch on the membrane of the last 2 or 3 spines, otherwise 1

nearly plain; second dorsal and caudal mottled olive and yellowish:

base of pectoral dusky, without distinct black blotch. Great Lake
region, Upper Mississippi, north to Assiniboia, east to Vermont and Penn-

ts\ Lvania, south to (ieorgia and Alabama, especially common northward;
an abundant and valued food-fish, reaching ;i length of .'! feel and a

weight of 10 to 20 pounds, (rilrciis, glassy, from the large eye.)

/'.,.. i vitrea, Mitchill, 8npp. Amer. Month. Magazine, n, 247, 1818, Cayuga Lake, New
York.

I:\ii\kmji B, Amer. Month. Magazine, \, 364, 1818, Ohio River.

I'errit (Pomacamptit) nigropunciala, Rafinebqi e, [chth. Ohiensls, 23, 1820, mythical; on dran

intf by Audubon, oof Intended to represent anj Bah.

The name talmoneum hai I n applied to 1 1 1
<

- to-called "Blue Pike" originally described
from tho Ohio River, but more common in the Great Lakes, particularly Ontario and Erie, It

i- mailer and deeper In body than the ordinary vitreum and different in color, but It Is n<'t

hi i\ that anj permanent distinctions exist, tin* species, as usual among fresh-water Dshes,

varying largely with the environment and with age,
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Lucioperca americana, Civier <fc Valenciennes, Hist. Nat. Poiss., u, 122, 1828, New York.
GixTHER, Cat., i, 74, 1859.

Stizotteiium vitreum, Jordan & Gilbert, Synopsis, 525.

Lucioperca vitrea, Boulenger, Cat., i, 55.

Subgenus CYNOPERCA, Gill A: Jordan.

1414. STIZOSTEDION CANADENSE (Smith).

(Sanger ; Sand Pike.)

Head 3i ; depth U to 6 ; eye 5 in head. D. XI to XV-I, 17 to 19; A. II,

11 or 12; scales 9-100 to 125-27; pores in lateral line, 80 to 95; vertebra?

23 + 22; pyloric cceca 4 to 7, unequal in length. Body elongate, more

terete than in Stizostedion vitreum, the flesh more translucent ; head

depressed, pointed ; opercular spines variable. Olive gray, sides brassy

or orange, with dark mottlings, more distinct in the young, which are

sharply marked ; first dorsal with 2 or 3 rows of round, black spots, no

black blotch on last spines; second dorsal with 3 irregular rows of dark

spots ; a large black blotch on base of pectoral ; caudal dusky and yel-

lowish. Northeastern North America, from Pennsylvania to Tennessee,

Arkansas, and the Upper Missouri, especially abundant northward

:

a smaller fish than S. vitreum and of much less value as food. The typical

canadense is from the St. Lawrence region, much less widely distributed

than the variety griseum, from which it differs in having the opercles and

bones of the head considerably rougher, the number of the opercular

spines (which are merely the free ends of the striae) increased, and the

head more closely and extensively scaled.

Lucioperca canadensis, C. H. Smith MS. in Griffith's edition of Cuvier's Regne Animal, Fisher-.

275, pi. 1, 1834, Canada; Bovlenger, Cat., i, 54.

Slizosledium canadense, Jordan & Gilbert, Sj'nopsis, 526, 1883.

Represented in the Great Lake region and southwestward to Kentucky

and Arkansas by

1414a. STIZOSTEDIOX CANADENSE GRISEUM (DeKay).

(Sauger ; Sand Pike; Gray Pike; Pickering.)

This is the common Sand Pike or Sauger of the Great Lake region and

southwestward. It differs from the typical canadense chiefly in the

smoother opercles and head bones, the fewer opercular spines, and the

less complete scaling of the head. The two need fuller comparison and

may prove to be distinct species, but this is unlikely. Length 10 to 18

inches, (griseus, gray.)

Lucioperca arisea, DeKay, New York Fauna: Fishes, 19, 1842, New York.

Lucioperca pepinus, Estes in Hallock's Sportsman's Gazetteer, 322, 1877, Lake Pepin. (Coll.

D. C. Estes.)

1414b. STIZOSTEDION CANADENSE BOREUM (Girard).

This is the form found in the Upper Missouri Basin, and differs from

griseum chiefly in the more slender head, which has a snake-like aspect.

{boreus, northern.)

Lucioperca borea, Girard, Proc. Ac. Nat. Sci. Phila., 1857, 201, Fort Sarpi, Nebraska.
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464. PERCA (Artedi), Linnteus.

(River Perch.)

Perca (Artedi) Linn^us, Systema Naturae, Ed. x, 1758, 1, and Ed. xu, 1, 481, 1756, (JhmatOi*)

Ejdtrachys, Schclze, Journ. Ber. Ver. Magdeburg, 1889, 209, {fluviatilis).

Body oblong, somewhat compressed, the back elevated. Cheeks scaly;

opercles mostly naked ; the operculum armed with a single spine
;
preop-

ercle and shoulder girdle serrated
;

preopercle with retrorse, hooked
serrations below. Mouth moderate, terminal

;
premaxillaries protractile

;

teeth in villiform bands on jaws, vomer, and palatines ; no canine teeth.

Branchiostegals 7. Gill membranes separate
;

pseudobranchiaa small,

but perfect; no anal papilla. Scales rather small, strongly ctenoid,

lateral line complete, the tube straight and not extending to the extremity

of the scale. Dorsal fins entirely separate, the first of 12 to 16 spines

;

anal fin with two slender spines, well separated from the soft rays ; ven-

tral spines well developed, the ventral fins near together; caudal emar-

ginate ; air bladder present. Pyloric ccecaS; vertebrae very numerous,

21 -f- 20 or 21= 41 or 42. Fresh waters of northern regions ; three closely-

related species now known

—

Perca fluviatilis in Europe, P. schrenkii in

Asia, and P. flavescens in North America. This genu? has long been con-

sidered the type of the spiny-rayed fishes, and in many systems it has

been placed first in the series of fishes. Perca is, however, a compara-

tively recent and somewhat aberrant type, and in no sense entitled to be

regarded either as the first or the center of the spiny-rayed series. The

great group of Percoidea occupies in some sense a central position among
the Acanthopterygii and the characteristic spinous armature is here most

typical in character. But the genus Perca is neither central nor typical

among the Percoidea. That position i3 more properly to be assigned to

Epinephelus. (irepKr), Perca, the ancient name of Perca fluviatilis, from

TTEpnog, dusky.)

1415. PERCA FLAVESCENS (Mitchill).

(Yellow Perch ; American Perch ; Ringed Perch ; Raccoon Perch.)

Head 3£; depth 3£. D. XIII to XV-II, 13 to 15; A. II, 7 or 8; scales

7-74 to 88-17, 54 to 62 with pores. Back highest at origin of spinous

dorsal, which is more or less behind insertion of pectorai : profile convex

from dorsal to occiput, thence concave anteriorly, the snout projecting,

a little longer than eye. Mouth somewhat oblique, maxillary not quite

reaching opposite middle of orbit, (xill rakers x 4-15, t he longesl i<»

I length of branchial filaments. Cheeks closely scaled throughout, the

scales imbricated ; opercular stria' and rugosities on top of bead irell

narked. First anal spine Longer than Bret dorsal spine; firsl <i<>isal

pine inserted ahovo or a little behind base of pectoral. PBeudobranohUB

<|iiito small. Gill rakers stout, shortish. Hack dark olivaoeOUS; Bidet

golden yellow; belly pale; sides with 6 or 8 Inoad. dark ban, which

extend from the back to below the axis of the hod\
j

lower tins largely

red or orange ; upper tins olivaceous ; with or without a distinct black
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spot on anterior or posterior part of spinous dorsal." Length 1 foot.

Fresh waters of the eastern United States, chiefly northward and east-

ward : abundant in the Great Lakes and in coastwise streams from Nova
Scotia to North Carolina, common in the tributaries of the upper Missis-

sippi, especially in Iowa and Minnesota, west to the Dakotas ; unknown
from central Ohio southwest ; abundant in the lakes of northern Indiana

;

not known from the Ohio River or the lower Missouri. A familiar, hand-

some, and active fish of fair quality as food, the flesh not rich in flavor.

(Jiavescens, yellowish.

)

Perca americana, Schranck, Abh. Privalges. Oberdeutschland, i, 1702, America, (not Perca

riccmfl, Gmelix, 1788); Jordan & Gilbert, Synopsis, 524, 1883.

Moronejiavescens, Mitchill, Rept. Fish. N. Y., 18, 1814, near New York City.

Centropomus ltd* us, Rafinesque, Precis des Decouvertes Somiologiques, 10, 1814, Pennsylvania,
probably.

Perca notata, Rafinesqve, Amer. Monthly Mag., Jan., 1818, 205, Lake Erie. (Coll. Gov. DeWitt
Clinton.)

Perca serratogranulata, Cuvier & Valenciennes, Hist. Nat. Poiss., II, 47, 1828, New York.

Perca granulata, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 48, pi. ix, 1828, New York.

Perca acuta, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 40, pi. x, 1828, Lake Ontario.

Perca gracilis, C c vier & Valenciennes, Hist. Nat. Poiss., n, 50, 1828, Skaneateles Lake,
New York.

Bodianns Jiavescens, Mitchill, Trans. Lit. and Philos. Soe. N. Y., 1815, 421.

Perca Jiavescens, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 46, 1828; Gi'nther, Cat., i, 59,

1859, Boulenger, Cat., i, 48, and of authors generally.

Perca jluviatilis jiavescens, Steindachner, Sitzgber, Ak. Wien, lxxviii, 1878, 24.

465. PERCINA, Haldeman.

(Log Perches.)

Percina, Haldeman, Journ. Ac. Nat. Sei. Phila., vm, 1842, 330, (nebulosa).

Pileoma, De Kay, New York Fauna: Fishes, 1G, 1842, (semifasciatum).

Asproperca, Heckel, Canestrini. Systema der Percoiden, 311, 1860, (zebra).

Body elongate, slightly compressed, covered with small, ctenoid scales;

Lateral line continuous ; ventral line with enlarged plates, which fall off,

leaving a naked strip. Head depressed, rather pointed, the mouth being

small and inferior, overlapped by a tapering, subtruncate, pig-like snout;

upper jaw not protractile. Maxillary small, exposed. Teeth on vomer

and palatines. Gill membranes scarcely connected. Dorsal fins well

separated, the first the larger, of 13 to 15 spines ; the second dorsal rather

longer than the anal, which has two spines, the first of which is usually

the shorter. Pectorals symmetrical, rounded, or bluntly pointed, their

rays 14 or 15, their spines moderate; ventral fins well separated, the

interspace about equal to their base. Air bladder and pseudobranohin

present, rudimentary.* Vertebrae (P. caprodes) 23 + 21= 44. General

*So far as the cranium is concerned, Perca is probably nearer Percina than either is to Stizosie-

dion. Comparing the skull of Percina with that of Perca, we find that in the former the hones

of the skull above are much smoother; the ridges and grooves of the frontal, parietal, and mastoid
regions conspicuous in Perca, are nearly obsolete in Percina. The tube-like pores on the frontal

bones, conspicuous in Perca, are barely visible in Percina. Parietals and supraoccitital with

radiating Btrise, more regular than in Perca, the ridges lower and less sharp. Frontal region

narrower than in Perca, and less depressed. Supraooeipital bone larger than in Perca, it-

very much smaller, not rising to level of occiput. Sutures of skull more distinct than in

Skull in profile less convex at occiput, more elevated between eyes.

Post-temporal in Percina trifurcate, the forks slender, the posterior part without rerration : its

form similar to that of Perca. Scapula Leaped, thinner and weaker than in Perca; its edge
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pattern of coloration olivaceous, with dark vertical bands alternate
long and short. Size, largest of the darters, approaching that of Aspro,

to which genus it is more nearly related than the other darters are. (A
diminutive of Perca.)

a. Body deep; the depth more than A the length; body with orange shades in life, rex, 1416.

aa. Body subterete, the depth not more than | the length; no orange shades in life.

caprodes, 1417.

1416. PERCINA REX, Jordan & Evermann.

Head 3{j ; depth 4|. D. XIV-15; A. II, 11; scales 11-83 to 85-19, 5

rows of small scales on cheek. Body elongate, little compressed, the

form more robust than in Percina caprodes, the back more elevated ; head
stouter, the snout more acuminate, and the mouth a little larger than in

P. caprodes ; the head similarly formed. Opercles and nape closely

scaled ; breast naked
;
gill membranes nearly separate

;
pseudobranchiae

very small ; median scales on ventral line moderately enlarged. Fins

higher than in P. caprodes, the lougest ray of the soft dorsal slightly

more than half head. Adult, in spirits, mottled green above, yellowish

below ; 4 dark cross blotches on back ; about 10 roundish dark blotches

on sides, these almost confluent into a band ; a small black spot at base

of caudal ; no trace in young or old of parallel cross bands on side of

back, the young with the back covered with zigzag markings, the sides

with 10 short, vertical, inky black blotches about as high as the eye

;

second dorsal and caudal in adult yellowish, with oblique cross stripes

of black spots ; first dorsal yellowish, mottled, with a median dusky

not serrate. Foramen of hypercoracoid much larger than in Perca. Pelvic bones proportion-
ately shorter and broader than in Perca. Best of skeleton essentially as in Perca] number of
vertebra-, 2'i + 21= 44. Lower pharyngeals triangular-elliptical, with large teeth.
As compared with the other darters, the 6kull of Pereiua is much broader between the eyes;

the parietal bones are more strongly ridged, the sutures more distinct, the top of the cranium
beyond the eyes more depressed, aud the supraoccipital crest more developed than in most of the

others. In all these respects Percina is intermediate between Perca on the one hand, and t lie

extreme forms, Ammocrypla and Microperca, on the other.
The other darters form two irregular lines, the one with depressed cranium, and slenderer

bones, culminating in Ammocrypta; the other having the cranium more convex transversely, the

bones firmer and smooth, and the vertebra} fewer in number. This group seems to culminate
in Microperca.

So far as the skeletons are concerned, wo seem to bo justified in the following inferences:

1. The EtheoHtomiwe are near allies of the Percinee, and should not form a separate family

.

2. They are among themselves closely related, and the extreme furins are so connected by

Intermediate forms that they might with no great violence to nature be regarded as forming i

Ingle genus.
:s. The species nearest allied to the typical Percina is Percina ooprodea. This is the lai

md of the others in general those smallest in size are most aberrant in structure.

4. Those species whicb bare usually been grouped together on external oharactei

genera] in regard to the skeleton.
:.. a- in .-i i.i Me skeletal character! change by degrees, none of them i> of much use in

denning genera.
<;. These skeletal characters apparently of most Importance are in the -tincture of the month,

the breadth of the frontal region (P«rc*na), the number of rertebrss, and the outline of the

transverse section of the skull across the parietals, whethei — as in Boleotoma, etc, or O. as

in Etheoatoma. The prolongations of the frontau in Wteoatoma flabellare and in nadropteru*
jiimiiis and its shortness iii EUteosloma wnale seem to be purelj specific characters. The

development of the nearly obsolete BupraoccipitaJ crest, the distinctness of the sutures, and the

sculpture of the parietals are features which offer no basis foi trenchant division, except, per-

haps, as distinguishing Percina from all the oth<

7. ks defined by skeletal characters alone, wemaj distinguish R cina, Etheottoma, U
and perhaps Diplenion and Ammocrypta from th distinct genera. The other groups, if

retained, musi bo separated from these and from each other bj other charactera. Jordm t\

Wtgenmann, Proc. U. a. Vat. Mtu., 1885, 71.

i . x.a. 66
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band: pectorals yellow, banded with olive; anal faintly spotted with

black. In life the adult example was olive green, straw color below
;

back Avith 5 obscure, dusky, cross blotches ; 9 obscure, dark, olive cross

blotches on sides; a small, dark, caudal spot; snout and nape dashed

with orange; cheeks yellow; first dorsal pale olive, with darker olive

spots at base; a broad band of brilliant orange toward margin, the

edge dusky; soft dorsal and caudal light yellow, with bands of black

spots : anal pale yellow, with 2 rows of olive spots
;
pectorals and ven-

trals yellow, with olive spots ; ventrals edged with orange. The smaller

specimen had the dark blotches on side inky black, the back more

sharply mottled, and the orange on dorsal very faint. Length of type

5£ inches. Two specimens of this species were taken in swift water in

the Roanoke River, near the city of Roanoke, Virginia. A splendid fish,

probably the largest of all the darters, looking like a Lucioperca. (rex,

king.)

Elheostoma rex, Jordan & Evermann, Proc. U. S. Nat. Mas., 1888, 357, pi. xlv, fig. 9, Roanoke
River, near Roanoke, Virginia. (Type, No. 39858. Colls. Jordan, Evermann and

Jenkins.)

Percina rex, Boulengeb, Cat., i, 59.

1417. PERCINA CAPRODES (Rafinesque).

(Log Perch*; Rockfish ; Hog Molly; Hogfish.)

Head 4 to 4f; depth 5 to 6£; eye li in snout, 4 in head. D. XIII to

XVII-12 to 17; A. II, 9 to 12; scales 9-90 to 95-15, pores 76 to 93. Body

elongate, compressed. Head long and pointed, depressed and sloping

above. Mouth small, quite inferior, the maxillary not reaching to the

front of the eye. Cheeks, opercles, and nape scaly (the nape naked in var.

zebra); chest naked. Fins rather low. Middle line of belly with a row

of enlarged caducous scales
;
pectoral about as long as head ; anal spines

feeble, subequal, or the second the longer; caudal truncate; vertebra'

23+21=44. Color yellowish green, or yellow, with about 15 transverse

dark bands from the back to the belly, these usually alternating with

shorter and fainter ones, which reach about to the lateral line ; a black

spot at the base of the caudal; fins barred. Length 6 to 8 inches. Great

*The Log Perch is the giant of the family, the most of a fish, and therefore the least of a

darter. It may be readily known by its zebra-like colors. Its hue is pale olive, silvery below,
darker above. On this ground color are about 15 black vertical bars or incomplete rings, alter-

nating with as many shorter bars which reach ouly halfway down the side. The hindmost
bar forms a mere spot on the base of the tail, and there are many dots and speckles on the fins.

The body is long and slender, spindle-shaped, and firm and wiry to the touch. The head is flat

on top and tapers into a flat-pointed snout which is squared off at the end like the suout of a

pig, and this resemblance is heightened by the form of the small mouth underneath it. From
this pi^-like suout has come the scientific name caprodes. This is a translation of the older

name of "hogfish," which Rafinesque heard applied to it in his time and which is still used in

the same regions. Percina reaches a length of (J or 8 inches and it may readily he caught on a

small hook baited with a worm. We often meet an urchin with two or three of them strung-

through the gills on a forked stick along with "red-eyes," "stone toters," "horny!
and other "boys' fish.". We find Percina usually in rapid and rather deep water. WerarelJ
find them small enough for ordinary aquarium purposes; and the living specimen before us,

though wonderfully quick and graceful in its movements, has shown little that is noteworthy,
save Ins courage, his fondness for angleworms, and a possible disposition to bury himself in the

sand. There is something in the expression of his face, as he rests on his "hands ami fit
on a stone, that is remarkably lizard-like, suggesting the Blue-tailed Skink {Eutneces faaridhm)-
—Jordan d; Copeland, 1876.
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Lakes and streams of the south and west from Quebec to Lake Superior

and Iowa and south to Mississippi and the Rio Grande, chiefly in swift

gravelly streams of some depth, not in brooks; a large darter, readily

taking the hook, and abundant in most localities, (tccnrpor, pig ; ehfoc,

resemblance.)

Si l;ma caprodes, Rafixesque, Amer. Month. Mag., 1818, 534, Ohio River.

Percina nebulosa, Haldeman, Joum. Ac. Nat. Sci. Phila., 1842, 330, Susquehanna Fiver,

Pennsylvania.

Pileoma semifasciaium , De Kay, N. Y. Fauna: Fishes, 16, pi. 50, fig. 162, 1842, Lake Cham-
plain, at Westport, N. Y.

Percina bimaculata, Haldeman, Proc. Bost. Soc. Nat. Hist., 1844, 157, Susquehanna River,

Pennsylvania.

Pileoma carbonaria, Baird & Girard, Proc. Ac. Nat. Sci. Phila., 1853, 387, Rio Salado; Rio

Medina; San Pedro Creek, Texas. (Type, Nos. 740; 742. Coll. Clark; Kennedy.)

Asproperca zebra, Heckel, Canestrini, Verh. Ges. Wien., x, 311, 1860.

Etheostoma caprodes, Rafinesque, Ichth. Ohiensis, 38, 1820; MoENKHAUS,* Amer. Nat., 1894, 641,

pi. 18 and 19.

Pilnmui nebtdosa, Vaillant, Recherches, 51, 1873.

Pileoma bimacidala, Vaillant, Recherches, 52, 1873.

Percina caprodes, Jordan & Gilbert, Synopsis, 499; Boulenger, Cat. l, 57, and of writers.

Represented in lakes northward by

1417a. PERCINA CAPRODES ZEBRA (Agassiz).

(Manitou Darter.)

Head 4i ; depth 7. D. XV-14; A. II, 10; scales 90. Nape always

naked. Lateral black bars short, shorter than in caprodes, not extending

much above lateral line ; these also more or less confluent, about 20 in

* This paper gives an interesting study in specific variations. The following are some of the
conclusions reached hy Mr. Moenkhaus in regard to individual variation in Percina caprodes:

1. The variation between the specimens of a single locality is very slight.

2. The most complicated color pattern can be connected with the simplest by a series of inter-

mediate stages.

3. The variation in color pattern can not bo connected with the latitude inhabited by the

different varieties. The color variation is determined, but not in a direct line north and smith.

4. The simplest color pattern of the body, found only in immature specimens, consists of :»

transverse bars.

5. The simplest color pattern of adults, consists of the 9 bars seen in the young plushalf bars

between each two of the primary bars.

6. The next complication arises by the addition of quarter liars. These liars are first intro-

duced in the region between the two dorsals, from which region variation seems to radiate.

7. Another complication may be the splitting of the bar- into reticulations on the back and
their intensification into larger spots along the sides.

H. A- t" dorsal rays, XV, 15 is the commonest combination, XIV, li'> the next. \\. 16 and
\ \ I. 15 the next, and so on. The largest percent of any combination does not exceed 21

9. The average number of dorsal Bpinesis 1"'-;
, while the number of spines predominating is

w.
10. The average number of soft dorsal rays is ISA, about the same as the Bpines—18 n seen to

be th" number in aboul 50 per cent of all the specimens examined. While 42.11 per oent have
\ \ dorsal -pines, ami .mi. i kit per cent have r> dorsal rays, onlj 21.06 per cent have a combination
ol \ V -pine- and 16 ra\ -.

II it will be seen tbal the prevailing numbers of dorsal rays occuring in the more northern

Streams are \i\. 15. As we oi farther south the usual cumber is W. 16, and in the most
southern streams the numbers are 16, 16, and 17 -pine-, the specimens froo culiarly

poor in the Dumber of Bpines.

12, The -oft rays do not Bhov. tbe same variation found in tlndoi-al spines, the Dumber being
tie uune For localities north ami south, The average Dumber of dorsal -i

- and raj

bined consequently increases with tbe dorsal spines.

l.'i. in tin' anal rays we have, as in the dorsal spinet, a slight Increase in their Dumber from
north to south. The mosl common Dumber in the Indiana streams is 10, the number lm i

to u and 12 in the mosl southern sp in . Ha itkhcnu, I. •

.
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number; a black caudal spot; dorsal and caudal mottled. Lakes of

northern Indiana, Michigan, Wisconsin and northward to Lake Superior;

the common form in the Great Lakes. The typical zebra is well distin-

guished from caprodes, but specimens variously intermediate have been

obtained in Illinois by Dr. Forbes and in the Potomac by Dr. Bean.

(zebra, a striped wild horse ; from the color.)

Pileoma zebra, Agassiz, Lake Superior, 308, 1850, Lake Superior: VaiLLANT, Recherches, 48,

1873, with plates.

Percina manitou, Jordan, Proc. Ac. Nat. Sci. Phila., 1877, 53, Lake Manitou, Rochester,

Indiana.

Percina caprodes manitou, Jordan & Gilbert, Synopsis, 500, 1883.

466. HADROPTERUS, Agassiz.

(Black-sided Darters.)

Hadroptcrm, Agassiz, Ainer. Journ. Sci. and Arts, 1854, 305, (mgrofasciatus).

Etheostoma* Agassiz. Amer. Journ. Sci. and Arts, 1854, 305, (
''bk>n)uoides

, '' (not of Rafinesqie

= aspro).

Alrordius, Girard, Proc. Ac. Nat. Sci. Phila., D59, 68, (maculatus).

Phsioperca, Yaillant, Recherches sur Poissons des Eaux Donees, Etheostoinatina, (anceps).

Ericosma, Jordan & Copeland, Bull, x, U. S. Nat. Mus., 8, 1877, (evides).

Serraria, Gilbert, Proc. U. S. Nat. Mus., 1884, 205, (scleras).

Body rather elongate, compressed or not. Mouth rather wide, terminal,

the lower jaw included, the snout above not protruding beyond the pre-

maxillaries, which are not protractile. Teeth on vomer and usually on

palatines, also. Gill membranes separate or more or less connected.

Scales small, ctenoid, covering the body. Belly with a median series of

more or less enlarged spinous plates or ctenoid scales, which in most spe-

cies fall off at intervals, leaving a naked strip; in some species persistent

and but slightly enlarged ; sides of head scaly or not ; lateral line com-

plete or nearly so. Fins large, the soft dorsal smaller than the spinous or

the anal ; anal spines 2 (one of them very rarely obsolete) ; dorsal spines

10 to 15. Ventral t fins more or less widely separated, especially in species

* The name Etheostoma can not be used for this group as none of its species was known to

Rafinesque, who based the geuus Etheostoma on caprodes, blennioides, and Jiabellare.

f This character of the separation of the ventrals " by an interspace equal to the width of their

base" was first introduced as a generic feature by Dr. Boulenger (Cat. Teleosteau Fishes, 1, 45).

It is used by him to separate Percina (= Percina -f- Alrordius) from Etheostoma { Etheostoma Hypo-

homus Serraria + Hadropterus proper -f- PoeeUichthys+ Boleichthys | Alvarius, etc.), in which the

ventrals are said to be "separated by an interspace considerably less than the width of their

base." In like manner Boleosoma (including Oottogaster) is separated from Ulocentra and Diplesion,

the former having the ventrals widely separated. In Ammocrypta the interspace is equal to the

width of the base. To ascertain the value of t i,j s character we have, with the assistance of Dr.

Meek, examined most of the species f Etheostominae. We find that in the extreme forms, Percina.

Orystallaria, Boleosoma, Ammocrypta on the one hand, the ventrals are widely separated, as Btated

by Dr. Boulenger. On the other hand, in species related to Etheostoma Jiabellare and E. cs mleum,

they are very close together. Between these extremes, however, we find every gradation. This

character, like other characters, shading off by degrees, and many of those species descril>eil ly

Dr. Boulenger as having the fins close together, would he placed by us rather with the others.

The comparison of the interspace with the width of the base of the finis not wholly satisfactory,

asthe base of the fins appears broader in the males with enlarged rays and narrower in the

young. In general those species with the most elevated crania, have the ventrals nearest

together, a character usually going with small anal fin and short first dorsal, except among the

allies of Ammocrypta and Boleosoma. The species examined by us may bo roughly placed in four

groups, thus:
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with caducous plates. Vertebrae 39 to 44,19+23 = 42 (H. aspro);

18 + 22= 40 ( H. evides) ; 18 + 22= 40 ( H. scierus) ; 19 + 20= 39 ( H. phox-

ocephalus). Parietal region more or less depressed, not strongly convex

in cross section ; supraoccipital crest usually present, but small. Pyloric

cu jca 2 to 4. Coloration bright: often brilliant; sides usually with dark

blotches. The most active and graceful of the darters and many of them
with most attractive coloration. This group exhibits large variation in

minor characters, some of its species approaching very close to those of

Etheostoma, the disiding line between the two genera being somewhat arbi-

trary. It seems best not to regard the subdivisions of this group as

distinct genera, as the characters which separate them disappear by

degrees. (a6poQ, strong; rrrepbv, fin.)

a. Mediau line of bell}- with a series' of enlarged caducous ventral plates, which fall off at

certain intervals leaving a naked strip from breast to vent; preopercle strictly entire;

gill membranes usually separate, sometimes somewhat connected across the isthmus;

ventral fins well separated, the interspace usually not less than the breadth of their

base.

Ai.vordius :*

b. Palatine teetli present; dorsal spines 11 to 15; ventral fins widely separated.

c. Lower jaw as long as upper; snout very narrow and pointed, especially in the adult;

space between mouth and gill cleft about ~/A length of head; checks and opercles

scaly; lateral blotches small, quadrate; scales small. PH0X0CRPHALU6, 1418.

cc. Lower jaw shorter than upper; snout less pointed; distance from mouth to gill

cleft about half head.

tl. Snout longer than eye; head very large and long, '.i]4 in length, chiefly naked;

scales very small, about 90; 80 pores; sides with oblong blotches.

.MACROCEl'HAU'S, 1419.

Group A (veutrals widely separated).

Percina rox. Hadropterus scierus. Ioa vitrea.

Percina caprodes. Cottogaster shumardi. Ammocrypta pellucida.
Hadropterus aspro. Cottogaster copelandi. Ammocrypta pellucida clara.

Hadropterus peltatus. Cottogaster gilberti. Boleosoma potlostemone.
Hadropterus ouachitse. Cottogaster uranidea. Etheostoma swannanoa.
Hadropterus macrocephalus. Boleosoma nigrum. Hypohomus aurantiacus.
Hadropterus phoxocephalus. Boleosoma nigrum olmstedi. Hypohomus cymatotsenia.
Hadropterus nigrofasciatus. Boleosoma camurum. Hypohomus squauiatus.
Hadropterus roanoka. Crystallaria asprella.

Group B (ventrals well separated, nofquite so much so as in A).

Hadropterus evides. Ulocentra histrio. Uiocentra stigmssa.
Etheostoma rariatum. Etheostoma elegouB. Etheostoma thalassinum.
Etheostoma zonale. Etheostoma blennins. Boleosoma longimanus.

Group C (ventrals rather close together).

iromaster tuscumbia. Diplesion blennioides. Ificroperca proeliaris.

Etheostoma obeyense. Hicroperca punctulata. Etheostoma squamiceps,
Uiocentra simotera.

Group I) (ventrals very close together, almost touching).

Etheostoma Babellare. Etheostoma whipplii. Etheosl a pottsii.

Etheostoma creruleum. Etheostoma Jessise, Copelandellus quieecena
Etheostoma lepidum. Etheostoma runlinuatum. Boleichthya rusiformia
Etheostoma cragini. Etheostoma camurum. Boleichthya fusiformis eos,

Etheostoma australe. Etheostoma maculatum.

In several of these cases, the assignment is almost arbitrary; thus: Hadropterut marofaaciatut

the interspace narrower than in Hadropterut atpro, and scarce!] wider than in Hadroplenu
Ltiplfgitm blennioidea and Pynchromaater hucunwui might l><- placed in Has properly as in ('.

W( conclude thai while this character maj prove useful In classification, we are unable to use

-I .11 at i i ti " group or genus, l'< rebut, from the it ill larger and more beterogeneoui ji oup,
Ujiihi.

i General & ojamin Uvord, i >. army, .1 gentleman Intareeted in natural history,

who discovered "Aleordiw maculatua," at Pol t Gratiot on Lake Union.
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dd. Snout scarcely longer than eye; bead shorter, about 4 in length.

e. First dorsal about as high as second; scales rather small.

/. Cheeks and opercles entirely naked; sides with dusky shades.

maculates, 1420.

,/f. Cheeks and opercles more or less scaly, the cheeks sometimes naked.

g. Scales small, about GO to 70; 65 to 75 pores; cheeks with small scales;

opercle with larger ones; line with rounded confluent blotches.

ASPB0, 1421.

gg. Scales larger, 50 to 60; 50 to 55 pores.

h. Cheeks and opercles each with some large scales.

GUNTHERI, 1422.

hh. Cheeks naked or with small embedded scales; opercles with

some scales,

i. Body not very slender, the depth 5)^ to 5% in length; pec-

torals shorter than head. pkltatus, 1423.

11. Body very slender, the depth 6 to Q% m length; pectorals

as long as head. ouachit.e, 1424.

ee. First dorsal lower than second; scales large, 44 to 50; head chiefly naked;

pectorals as long as head; sides barred with deep-blue green in male.

roanoka, 1425.

Ericosma (ep, springtime; Kocrneu), to adorn):

bb. Vertebrae about 37; dorsal spines 10 to 12; male with the lower fins tuberculate in

spring; gill membranes separate; ventrals not widely separated; scales moderate.

,;'. Cheeks naked; opercles scaly; head heavy; fins large; coloration ornate, the male

with much blue-black and orange. evides, 1426.

aa. Median line of belly with a series of enlarged and spinous scales, which are persistent, at

least posteriorly; ventrals well separated, but the interspace usually less than width of

base of fin.

Serraria (serra, saw):

k. Preopercle finely serrated; gill membranes broadly united across isthmus: scales small,

about 70.

1. Coloration of Hadropterm aspro: yellowish, with diffuse, blackish, lateral blotches,

depth 5 to 6 in length. scierus, 1427.

Hadropterus:

klc. Preopercle strictly entire; gill membranes rather narrowly united: scales larger, about

60; body robust, deep.

m. Olivaceous, with dark vertical bars ; fins high; dorsal rays XII-12; depth 5 in

length. nigrofasciatus, 1428.

Subgenus ALVORDIUS, Girard.

1418, HADROPTERl S PHOXOCEPHALUS (Nelson).

Head 3f to 4; depth 5| to 6; eye 4£ in head, about equal to snout.

D. XI or XII-12 to 14 ; A. II, 8 or 9; scales 12-80 to 85-16, 66 to 71 pores.

Body rather slender, compressed. Head extremely long, narrow, and

tapering, the snout very acuminate. Mouth large, the maxillary reach-

ing to the eye ; the lower jaw unusually narrow and long, scarcely

shorter than upper; distance between mouth and gill cleft i head, (iill

membranes somewhat connected. Cheeks, opercles, and neck with small

scales; breast naked ; a strong opercular spine; ventral line with small

caducous shields
;
pectoral shorter than head; ventrals widely separated.

Skull more elongate than in H. aspro, the frontal region very narrow

;

parietals more convex in cross section than usual in Hadropterus, no supra-

occipital crest ; vertebrae 19 -f 20= 39. Pyloric creca 2. Color yellowish

brown, but the lateral spots smaller and more numerous than in H. aspro,
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quadrate in form, the hues rather dull ; a small blackish spot at each end

of the lateral line. Length 6 inches. Ohio to Iowa, south to Kentucky
and Oklahoma; in sandy rivers; locally common, especially in Arkansas;

a well-marked species, notable for its very slender head, ((poijoc, tapering;

K£(\>aA7i, head.)

Etheosloma phoxocephahun, Nelson, Bull. Ills. Mus. Nat. Hist., i, 35, 1876, Illinois River and
its tributaries. (Coll. Nelson.)

Ahordin* piioxocephalus, Jordan & Gilbert, Synopsis, 501, 1883.

Percina phoxocephala, Boulenger, Cat., I, 63.

1419. HADROPTERUS MACROCEPHALLS (Cope).

Head 3£ to 4 ; depth 6 to 7 ; eye 4| in head, shorter than snout. D. XIII

to XVI-12 to 14; A. II, 9 to 11 ; scales 11-88 to 90-16, pores 74 to 83.

Body elongate; head longer and more slender than in Hadropterut aspro]

maxillary about reaching pupil, 3} in head ; nape scaly ; cheek naked, or

with a few rudimentary scales behind eye; opercle with very small

cycloid scales above, rarely quite naked ; breast naked ; scales on middle

line of belly enlarged and caducous. Gill membranes separate. Pectoral

If in head; anal spines subequal; ventrals well separated. Color light

brown ; 9 black spots on side, confluent, squarish in form, sharply defined

and edged above by a continuous, undulating pale streak from eye to

base of caudal; fins, including ventrals, barred ; a small but very dis-

tinct spot at base of caudal; a median dark shade across spinous dorsal.

West slope of the Alleghanies from Pennsylvania southward in mountain

streams ; rather scarce; .known from Youghiogheny River, Foxburg, Penn-

sylvania; north fork of Holston River, Saltville, Virginia; middle fork

of Holston River, Glade Spring, Virginia; Big Sandy, Green, and Cum-
berland rivers, Kentucky ; and Clinch River, Tennessee. A large and

interesting darter; found only in clear rivers, not in brooks, (paxpog,

long; Ksfya'krj, head.)

WBieottoma macrocepJurtum, Cope, Trans. Amer. Philos. Soc, 1866, 400, Youghiogheny River,

Pennsylvania; Vaii.lant, Recherches, 64, 1873, with plate; JOBDAN, Bull. C S. Blah

Conim., vni, 1888 (1890), 147.

Ahorduumacrocephaku, Jordan & Gilbert, Synopsis, 501, 1883.

/'./<•,„.( ntnLYucephalus, Boulenger, Cat., i, 62.

1420. IIADROPTEIUS HACULATU8 ((Jinir.l).

This species has never been satisfactorily identified since its first descrip-

tion. It seems to be close to Hadropterus guntheri and i<> Hadropterut

tupro, but is apparently characterized by the nuked head. The follow ing

is 1 In- original description: " Amongst the fishes collected by Major B.

Alvord, al Fori Gratiot, Lake Huron, there is a species of Etheotfamid, the

generic character of which reminds as somewhat of those given to the

genus iiddnijih ins. The operole and cheeks, however, are Boaleless, as

well as the throat , w liidi is mi nut el \ prick 1\ . The fust dorsal tin is longer

and Lower than the second, which is equal to the anal. The caudal is

emarginated posteriorly. The species Itself being yel nndescribed, we
Hhall call it Alvordiut maovlatuM. The specimen before as measan
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inches. The body is elongated, rather slender, and subfusiform. The head

is subcorneal, entering about 4£ times in the total length. The eye is well

developed, its diameter being contained 4 times in the length of the side

of the head, once in advance of its anterior rim. The posterior extrem-

ity of the maxillary bone extends to a vertical line drawn within the

anterior rim of the orbit, not quite in front of the pupil. The lower jaw
is somewhat shorter than the upper. The first dorsal fin is much longer

and lower than the second, to which it is nearly contiguous. Its upper
margin is convex. The second dorsal is lower than high, diminishing

gradually backward. The caudal, which forms about the sixth of the

total length, is somewhat emarginated posteriorly. The anal is placed

opposite the second dorsal, and nearly equal to it in size and shape. The
ventrals are sublanceolated and rather short, their y)osterior extremities

being even with those of the pectorals, which are subelliptical in their

outline. The formula of the fins reads : D.XIV; A. 1, 10; C. 5, 1, 7,6, 1,8;

V. I, 5; P. 14. The scales are rather small, deeper than long, anteriorly

truncated, posteriorly rounded, with radiating furrows upon the anterior

sections only, and fine pectination upon the posterior margin. A series of

larger scales conspicuously toothed posteriorly, may be observed along

the ventral line between the vent and the extremities of the ventrals.

The ground color is reddish brown, the dorsal region being tessellated

with blackish spots, whilst a series of black patches may be observed on

either side, larger and less numerous in the male than in the female. A
black streak intersects vertically the eye. The fins in the male are uni-

color, except the first dorsal, which is black, spotted at the base. In the

female sex the caudal exhibits transverse blackish lines. The inferior

regions are unicolor in either sex." (Girard.) (maculatus, spotted.)

Alvordius maculatus, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 67, Fort Gratiot, Michigan.
(Coll. B. Alvord.)

1421. HADROPTERUS ASPRO (Cope & Jordan).

(Black-sided Darter.*)

Head 4 ; depth 5 to 6; eye about equal to snout, 4 in head. D. XIII to

XV-11 to 13 ; A. II, 8 to 10 ; scales 9-65 to 80-17, pores 63 to 75. Body

* The fine gentleman of the family is the Black-sided Darter (Hadropterus aspro). Him we may
know by his colors. The ground hue is a salmon yellow; the back is regularly and beautifully

marbled with black in a peculiar and handsome pattern. On the sides, from the head to the tail,

runs a jet-black band, which is widened at intervals into rounded spots which contrast sharply
with the silvery color of the belly; or we may say that on each side is a chain of confluent
round black blotches. Sometimes the fishes seem to fade out; these blotches grow pale and no
longer meet, but in an instant they may regain their original form and shade. This latter

change can be induced by the offer of food, and it is of course due to muscular action on the

scales which cover the darker pigment. A male in our aquarium underwent almost instantly

au entire change of coloration upon the introduction of a female fish of the same species recog-

nized by him as his affinity. Although the two have been together for some weeks, the novelty

has not yet worn off, and although his colors vary much from one hour to another, he has m n < i

yet quite reverted to his original hues. The form of the Black-sided Darter is more graceful

than that of any other, and his movements have little of that angular jerkiness which charac-

terizes his relativos. The fins of Hadropterus, like those of Percina, are long and large, the Dum-
ber of dorsal spines being about 14. A notable peculiarity in both species is the presence of a row of

shields, or enlarged scales, along the middle line of the abdomen. These may help to protect

that part from the friction of the stony bottom. They seem to be shed sometimes, but when or

why this happens we do not know. Hadropterus delights in clear running water and maybe found

in most streams south and west of New York. Itisespecially desirable for aquaria, being hardier

than any other fish as pretty, and prettier than any other fish as hardy, and withal with "a way
of his own," as an Irish laborer, Barney Mullins, once said to us of Tlioreau.—Jordan A Copeland.
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rather elongate, fusiform, compressed behind. Head moderately elongate

less pointed than in some of the species. Mouth moderate, the lowerjaw
included ;

maxillary reaching just past the front of the eye. Gill mem-
branes scarcely connected ; distance from mouth to gill cleft about half

head. Lateral line straight, prolonged forward to the eye. Opercles

with rather large scales ; cheeks usually covered with very small ones,

which are scarcely visible, but rarely or never obsolete ; breast naked

;

nape naked, or more or less scaly
; middle line of belly with enlarged

caducous scales ; body otherwise entirely scaly, the scales small and rough.

Pectoral a little shorter than head; ventrals well separated. Skull

smoother than in Percina, its outline more convex, frontal region very

narrow ; supraoccipital crest minute. Pyloric co?ca 3. Vertebrae

19 + 23= 42. Shoulder girdle and pharyngeals as in Percina. Coloration

straw yellow or greenish, with dark tessellations and marblings above,

and about 7 large dark blotches along the sides, which are partly conflu-

ent, thus forming a moniliform band ; fins barred. Great Lake region to

the middle Missouri, and north to Minnesota ;* southward through Mis-

souri, Indiana, and Kentucky to Arkansas, especially common in the

Ohio Valley ; abundant in clear, gravelly streams, not common in small

brooks. One of the most curious and elegant of the darters. Its color-

ation varies much in intensity with differences in surroundings. (Aspro,

or Zingel, a related genus, which this species resembles ; from asjxr, rough.)

Etkeostoma blennioides, Kirtland, Journ. Bost. Soc. Nat. Hi.st., 1839, 340, fig. (but Dot descrip-

tion) ; not of Rafinesque.

Alvordins aspro, Cope & Jordan, Proc. Ac. Nat. Sci. Phila., 1877, 51, White River, Indian-

apolis, Indiana, substitute for FAheostoma blennioides, of Kirtland and AGASSIZ; Jordan a

Gilbert, Synopsis, 501, 1883.

Percina aspro, BOULENGER, Cat., I, 59.

1422, HADBOPTEBUS GUNTHEBI (Eigeninann & Eigenmann).

Head 3f to 4 ; depth 5£ to 6. D. X-13 or 14 ; A. II, 9 to 11 ; scales 5-56

or 57-9, pores 53 to 56. Premaxillaries not protractile ; distance from

mouth to gill cleft half head; gill membranes scarcely connected; ven-

tral line with the median scales enlarged ; lateral line complete : palate

with well-developed teeth; preopercle entire ; nape and breast (with the

exception of the median line) naked; cheeks and opercles each with

about 3 series of large scales. A strong opercular spine
;
pectoral nearly

as long as head. Yellowish; back marbled with darker; a lateral scries

of large dark spots; dark streaks below and before eye; spinons dorsal

with a dark spot in front and another behind. Closely related to Hadrop-

terns ouachitce. Souris River, Winnipeg, south to Iowa. (Eigenmann.)

Eti corded by Dr. Eigenmann from Brandon and Winnipeg in Manitoba. C :erning these
specimens, Dr. Boulenger remarks: "The latter specimens have been referred by Prof. I

ni.inii to /'. aspro, from which they differ in the naked cheek (witli or without a few embedded
scales) and the smaller number of scales in the lateral line. The] >ii"\\ the following formula:

I'.Mll.^ 14; A. 11,9-10; Bcales&l T.',.,', ,; lateral line 56 62. [n the Bull. U.S. BlshComm.,
vim. L880, p. 118. Profe tor Jordan says ol P.ptUaia', 'General form of C aipro, from which this

pt in the lai -'-i tin aadlan specimens
belong to P. pelintn and not to /'. Che two ip however, nearly completely con>
nectod, and may ultimately have to be anil
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(Named for Dr. Albert C. L. G. Giinther, Keeper of the British Museum
of Natural History.)

> Alvordimmaculatus* Girard, Proc. Ac. Nat. Sci. Phila., 67, 1859, Fort Gratiot, Lake Huron.
EOieostoma giintheri, Eigenmann & Eigenmann, Amer. Nat., Nov., 1S92, 902, Winnipeg: Souris

River, (Coll. Eigenmann); Cedar River, Cedar Rapids, Iowa. (Coll. Meek.)

Percina guentheri, Bovlenger, Cat., i, 61.

1423, HADROPTERUS PELTATTS (Stauffer).

Head 4; depth 5f ; eye 4. D. XIII-12 ; A. II, 10; scales 6-52 to 56-9.

General form of Hadropterus aspro, but stouter and with larger scales

;

head rather heavy, the snout bluntish in profile, about as long as eye
;

lower jaw slightly included, maxillary reaching just past front of eye, its

length 3? in head
;

gill membranes scarcely connected. Cheek usually

wholly naked (peltatus), but often with smooth embedded scales (nevi-

sensis). Opercle with about 3 small scales above, sometimes naked on

one side ; nape and breast naked ; caducous ventral shields large and few

in number. Fins all comparatively low and small; pectoral a little

shorter than head, barely reaching tips of ventrals ; anal nearly as large

as second dorsal, its second spine a little slenderer and longer than first

;

caudal lunate. Light straw color, the marking all very dark, verging on

jet black; back with dark cross blotches and irregular wavy longitudinal

markings above lateral line, much as in H. aspro ; sides with six large

conspicuous square black blotches, about as broad as the interspaces and

alternating with fainter bars of black, these sometimes coalescing in a

dark lateral bar ; a faint dusky streak along lateral line ; markings some-

times bright (peltatus), or obscure and diffuse (crassus); top of head

black ; a black bar below eye ; snout and opercle mostly black ; nape

with a pale spot surrounding a dark one ; a dark band in axil and 6 to 8

round spots on back ; first dorsal with a submedian black band and some

black spots toward tip ; second dorsal and caudal obscurely barred

;

ventrals and pectorals dusky. Southeastern Pennsylvania southward to

South Carolina in coastwise streams ; locally common ; not found west

of the Alleghanies. Close to Hadropterus aspro, but with the scales

always larger, (peltatus, shielded.)

EOieostoma peltatnm (Stauffer MS.), Cope, Proc. Ac. Nat. Sci. Phila., 1864, 233, Conestoga

Creek, near Lancaster, Pennsylvania; (Coll. Stauffer); Vaillant. Recherches, 61,

1873, with plates; Jordan, Bull. U. S. Fish Comm., vm, 1888 (1890), 113.

Hadropterus maculatus, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 100, (name preoccupied), tribu-

tary of Potomac River, Ann Arundel County, Maryland.

EOieostoma nevisense, Cope, Proc. Amer. Philos. Soc. Phila., 1870, 261, Neuse River at the

falls, 8 miles east of Raleigh, North Carolina. (Coll. Cope.)

Alvordivs crassus, Jordan & Brayton, Bull, xn, U. S. Nat. Mus., 12, 1878, Saluda, Ennoree,

and Reedy rivers, near Greenville, South Carolina. (Coll. Jordan & Brayton.)

Alvordius nevisensis, crassus, and variatus, Jordan & Gilbert, Synopsis, 502 and 503, 1883.

Percina peltata, Boulenger, Cat., i, 60.

* This Alvordius maculatus is more likely to be Hadropterus gunOieri than If. aspro, as Girard

describes it as haying the head scaleless. Perhaps both are varities of one species, to which it

may be necessary to add peltatus and ouachitte also, and possibly even aspro.
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1424. HADROPTERUS OUACRTT.E (Jordan & Gilbert).

Head 4: depth 6| : eye 3j in head, equal to snout. D. XI or XII-13

;

A. II, 10 ; scales 6-52 to 60-10, pores 50 to 58. Body elongate, slender,

comparatively little compressed. Head slender, the snout not blunt, the
upper profile descending in a long gentle curve. Mouth moderate,
narrow

,
premaxillaries on a lev-el with lower part of orbit, uonprotrac-

tile; lower jaw included; gape nearly horizontal; maxillary reaching
vertical from front of orbit, its length slightly greater than snout, 3i in

head. Gill membranes scarcely joined across isthmus. Fins of moderate
size; longest dorsal spine 2i in head, the longest soft ray more than half

head; anal spines short and weak, the two nearly equal, their length
equaling diameter of orbit ; caudal emarginate; pectorals reaching to

opposite tips of ventrals, as long as head. Scales moderate, rough :

lateral line complete, straight; opercles and nape scaled ; cheeks smooth,
naked or covered with embedded scales ; breast naked ; middle of belly

naked, or with series of enlarged plates; an enlarged spinous scale

between bases of ventral fins. Color olivaceous; back more or less tes-

sellated with dark brownish, the margins of the scales dusky ; 5 rather

faint dark bars from the back downward and forward to lateral line
; the

first under front of spinous dorsal and the second under its last rays, the

third under middle of soft dorsal and the fourth immediately behind it,

the fifth a mere cross blotch on back of tail ; on middle of back these

bars are narrower than the interspaces, but grow much wider downward ;

middle of sides with a series of 8 or 9 quadrate dusky blotches, more or

less confluent, as in aapro ; below pale, unmarked ; dorsals, caudal, and
pectorals more or less evidently barred with light and dark ; ventrals

and anal unmarked ; no red or blue in life. Length 2 inches. Southern

Indiana, western Kentucky, and southwest to Arkansas; not rare ; known
from Patoka River, Indiana (Evermann) ; lower Green and Obion rivers.

Kentucky (Woolman) ; Black River* and Saline River, Arkansas. Very

close to Hadropterus jx'ltatus, a little more slender, the pectorals longer,

and \ distinct cross blotches on the back. The scales in both are larger

than in Hadropterus aapro, which they otherwise much resemble. (Name
from the Ouachita River in Arkansas, now usually spelled Washita,

from a tributary of which the types were taken.)

EQteoatoma (Hadroptenu) ouaekka, Jordan & Gii.hf.kt, Proc. 1. 8. Nat. Mas., 40, 1887, Saline

River, Benton, Arkansas, a tributary of the Washita; (Type No. :ii>44!>i
; Coll. Jor-

dan &*Meek Jordan, Bull. V. 8. Fish Oomm., mi, 1888(1890), 164.

* The following description Is taken from a specimen from Black River, Black Bock, arkan-
11. s. K. Meek):

Bead 4; depth 6%; eye 3$; snout3%; Interorbital width 2 in eye. l». X-13; a 11. i"; scales

lateral line complete. Body Blender, anbterete, rather loosely scaled; breast and nape
naked, cheeka and operclea scaly; belly with a naked atreak where the plates have fallen ok
Sead narrow, Blender; snoul pointed; month large, maxillarj reaching pupil. Upper |a« with

frenum, bul scarcelj protractile. <Jill membranes slightly connected across Isthmm I ft

i little less than snout; Interorbital very narrow, anal Anlarge. Color similar t<> that
: // aapro; sides with abonl s yery Irregular, conflnenl dark blotches, tnosl distinct on pes-

larioi part of body; a dark line forward and a rerj distinct one downward from the eye, meet-
fellow beneath; I broad dark blot the back (resembling OoUogatter uronidea

. i ,, the tn-t at anterior part of spinous dorsal, the second between the dorsals, the

third near the middle ot soft dorsal, and the fourth Just behind the soft dorsal; Bus,

rentrals and uiml, burred « Ith dark.
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L425. HADROPTERUS ROANOKA (Jordan & Jenkins).

Head of to 4 ; depth 4i to -if ; eye 4i to 4f in head, ahout as long

as snout. D. X or XI-11 : A. II, 8 or 9 ; scales 5-48-9, pores 41 to 50.

Body decidedly robust, moderately compressed, the hack elevated. Head

broad, heavy, tapering forward, the snout moderately blunt at tip, then

nearly straight from before eye backward to occiput. Premaxillaries not

protractile. Maxillary 3| in head, reaching front of pupil. Mouth small,

little oblique, low, the lower jaw included all around: teeth rather strong.

Cheek scaleless, usually 2 or 3 small scales on upper part of opercle. the

bead often quite naked; nape and breast naked; middle line of belly

with about 8 moderately enlarged scales: preopercle entire: opercular

spine moderate
;

gill membranes very slightly connected : lateral line

complete; dorsal fins moderate, contiguous; anal large, its spines large,

the first strongest
;
pectoral about as long as head, reaching beyond ven-

trals to vent ; caudal slightly lunate. Color straw yellow, the males

dark green ; sides with 10 or 11 vertical cross bars, more or less confluent

into a lateral band ; in the males these bands are of a deep blue green

and vaguely defined : in the females they are distinctly diamond-shaped

and confluent along their middle, forming a broad band, with both edges

serrate ; male with lower parts and paler parts of head bright sulphur

yellow: back barred and mottled with dark; nape with a pale spot;

head dark blue in males, with a black bar forward and one downward
from eye: lips orange. Fins in male nearly plain blue-black ; first dorsal

with a median baud of very bright yellow, its base with a black band,

its edge narrowly black : second dorsal and anal faintly barred : some

orange yellow on ventrals. anal, and soft dorsal ; 2 yellow spots at base

of caudal, the upper forming a curved streak above the last of the dark

lateral spots. Females paler, yellowish below, the markiugs black and

less diffuse, the second dorsal and caudal sharply barred. Length 21

inches. Roanoke River, Virginia ; common; a beautiful species of the

mountain streams.

7.7/,.. > ha, Jordan & Jenkins, Proc. I". 8. Nat. Mas., 358, 1888, Roanoke River at

Roanoke, Salem, and Alleghany Springs, Virginia. (Type, No. 39866. Coll. Jordan,

Evermann, and Jenkins.)

Percina roanolca, Boulenqek, Cat., i, 62.

Subgenus ERICOSMA, Jordan & Copeland.

14-26. HADROPTERUS EVIBES* (Jordan & Copeland).

Head -H : depth 5^ ; eye rather large, high, 31 in head. D. XI-10; A.

II, 8 or 9; scales 9-52 to 07-9 to 11 : vertebra*, 18 + 22 = 40. Body mod-

erate, somewhat compressed. Head heavy, the profile rather convex.

Mouth moderate, somewhat oblique, the lower jaw included ; maxillary

reaching front of eve. Cheeks, neck above, and throat naked; opercles

\\ itli rather larger scales, caducous: ventral plates little enlarged. Fins

large; pectorals long: second dorsal lower than anal, but with longer

I 'i . Boulenger places this well-marked species in the synonymy of "Percina peltaia." There
is no warrant for this arrangement.
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base ; ventrals not widely separated. Coloration extremely brilliant

;

dark olivaceous above, tessellated with dark; sides with about 7 broad
transverse bars extending from below the lateral line on one side, across

the back, and down the other side ; these bars are wider than the eye

and are connected along the lateral line by a faint black stripe ; in the

female these bars are black and the intervening spaces yellowish ; in the

male the bars are of a dark rich blue green, with metallic luster : the

connecting longitudinal line greenish bronze; just above this line is a
luminous yellowish streak, and above, in each of the interspaces between
the bars, is a bright blotch of bronze-red; blackish green streaks down-
ward and forward from eye ;

cheeks orange red, the color of iron rust

;

dorsal fin orange colored, with a bright bronze edge, a blackish spot on
the last rays ; second dorsal and caudal pale orange ; two bright yellow-

ish spots at base of caudal; anal bronze, with a blue-black shading:
ventral fins dark blue-black; pectorals faintly orange. Males with the

rays of the ventral and anal fins covered with small corneous tubercles,

much as in some Cyprinidce. Female and alcoholic specimens show little

of the bright colors, although the same pattern is preserved. The spinous

dorsal has a dusky spot on its posterior rays, and the fins aie destitute of

the dark bars found in related species. Length 2 to 3 inches. Indiana,

in the Wabash and Maumee basins, west to central Iowa and south-

ward in Arkansas, Kentucky, and Tennessee in the larger, clear streams

;

especially abundant in the French Broad, the Wabash and in the Ozark
region; not found east of the Alleghanies. There is considerable varia-

tion in coloration and in size of scales, those from the Tennessee Basin

especially having larger scales (52 to 65). One of the most brilliant of

all fishes, (eveidyg, comely.)

Alvordius evides, Jordan & Copeland, Proc. Ac. Nat. Sci. Phila., 1877, 51, White River, near
Indianapolis, Indiana; (Coll. Jordan & Copeland); Jordan & Gilbert, Synopsis, 603.

Etheostoma evides, Jordan, Bull. U. S. Fish Coinm., vm, 1889, 53; WoOLHAN, Bull. U, 8. l'i-h

Comm., x, 1890, 260.

Subgenus SERRARIA, Gilbert.

1427. SADBOPTEBUS SCIKRl S, Swain

Head 4 to 4jj ; depth 5 to 6 ; eye 4 to 4| in head, scarcely equal to snout :

snout bluntish, 3£ in head. D. XIII-13 or 14; A. II, 9 J scales 7-68 to

70-17, pores 64 to 71. Body robust, rather compressed behind. Head
rather short. Mouth small, the lower jaw Lnoladedj maxillary not

reaching the eye by about the width of the pupil
; preoperole more 01

lest distinctly serrate, especially in the young and in southern speci-

mens, (iill membranes broadly connected. Lateral line straight, com-

plete, not prolonged forward to the eye. Operole covered with rather

large scales; cheeks with slightly smaller ones j
a triangular area oil the

breast, in front of the ventral Bins, with embedded scales; breast other

arise ;il most naked; throat naked; scales persistent, those ou middle line

of belly Little enlarged and aol caducous, except a i"<-w of ili<' anterior

ones, 1 enlarged plate being present between ths ventral Qns; bodj

otherwise covered with rather small otenoid scales, Pins all trerj Large;
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spinous dorsal separated from the soft dorsal by the length of the snout

;

outline of the spinous dorsal gently curved, the first spine \ longer than

last spine, and f length of middle spine, which is If in head ; base of

soft dorsal longer than that of anal, its rays of about equal length, If in

head ; anal about as large as soft dorsal, its spines subequal ; ventrals

moderately separated, about equal to pectorals, which are \\ in head.

Vertebra) 18 -(- 22 = 40. Color yellowish olive, everywhere vaguely

blotched with black. Top of head, dorsal, anal, and ventral fius

entirely black in male, paler in female ; base of pectoral and caudal fins,

branchiostegal membranes, cheeks, and sides posteriorly blackish

;

scales everywhere finely punctulate with brown, the sides with a few

larger black specks. Length 5 inches. Northern Indiana to Tennessee

and Texas, the typical form above described being common in weedy

brooks from northern Indiana southward in the Wabash Basin through

Kentucky and Tennessee to the Washita and Saline rivers, Arkansas.

Strongly resembles Hadropterus aspro, but duller in color, and easily dis-

tinguished by the united gill membranes and the serrulate preopercle.

(atciepoc, dusky.)

Hadroplerus sciems, Swain, Proc. U. S. Nat. Mus., 1883, 252. Bean Blossom Creek, Monroe
County, Indiana. (Coll. Jordan & Swain.)

Etheostoma seierum, Jordan, Bull. U. S. Fish Comm., vm, 1888 (1890), 160, 164, and 167; Bou-

LENGER, Cat., I, 80.

Represented in streams of Texas by

1427a. HADROPTERUS SCIERUS SERRULA, Jordan & Gilbert.

Close to Hadropterus scierus, but with smaller scales, 68 to 71 in the

lateral line, instead of 64 to 66 as in typical seierum. The coloration in

serrula is paler, with more sharply defined markings, the black blotches

on the side being less confluent, and the sides of the belly without dark

clouds. Breast naked; the opercle very weakly, but generally distinctly

serrulate. From southern Arkansas southward through eastern Texas.

Common in sandy streams, (serrula, a littles saw.)

Hadropterus scierus serrula, Jordan & Gilbert, Proc. IT. S. Nat. Mus., 1886, 16, Red River,

Fulton, Arkansas (Type, No. 36481. Coll. Jordan & Swain); Evermann & Kendall,

Bull. U. S. Fish Comm., xn, 1892(1894), 113.

Subgenus HADROPTERUS, Agassiz.

1428. HADROPTERUS NIGROFASCIATUS, Agassiz.

(Crawl-a-bottom.)

Head 4 ; depth 5 ; eye moderate, 4 in head, equal to snout. D. XII, 11

or 12; A. II, 9 or 10; scales 7-58-15, pores 55 to 60. Head and body

stout and heavy, the body compressed, more robust than in related

species. Mouth moderate, the maxillary reaching front of eye
;
preoper-

cle entire; distance from mouth to gill cleft f- head. Fins all large.

Scales rather large. Pectoral nearly as long as head; ventrals moder-

ately separated ; anal spines subequal. Breast usually naked, but some-

times closely scaled ; scales on the median line of the belly somewhat
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enlarged, but the most of them not caducous nor especially spinous.

Gill membranes a little connected. Color dark olive above, with black-

ish markings: sides with vertical bars, somewhat diamond-shaped, but
quite narrow ; these acute above and below, more or less confluent along

the middle, about 12 in number; the bands dark greenish, varying to jet

black, most distinct near the middle of the body and broadest behind

:

inner half of each of the vertical fins black ; outer half more or less

speckled and barred; top of head black, a black band through eye and
snout, and a dark vertical shade below the eye ; a small black spot

between 2 smaller ones at base of caudal fin; no red nor blue. Length 6

inches. South Carolina to Louisiana in the larger clear streams ; common
in the Alabama Basin ; one of the largest of the darters, its form heavy,

more like that of a typical perch, (niyer, black; fasciatus, banded.)

Hadropteras nigrofasciatus, Agassiz. Amer. Journ. Sci. and Arts, xvn, 1854, 305, Mobile,

Alabama; Jordan & Gilbert, Synopsis, 506.

Plesioperca anceps, Vaillant, Becherches sur Etheostom., 37, plate 1, fig. 3, 1873; no locality

given.

Alvordiv.s spillmani, Hay, Proc. U. S. Nat. Hue., 1880, 491, Chickasawha River, Mississippi.

(Type, No. 27432. Coll. Hay.)

Etheosloma nigrofasciaium, Vaillant, Recherches, 69, 1873; Boulenger, Cat., i, 80.

467. HYPOHOMUS, Cope.

Hypohomus, Cope, Proc. Amer. Phil. Soc. Phila., 1870, 449, (aurantiacus).

Swainia, Jordan & Evermann, new subgenus, (squamatm).

This genus contains darters closely allied both to Hadroptenu and to

Etheoatoma (Xothonotus). From the former they are separated by the non-

ditferentiation of the ventral scales, the belly being covered with small,

persistent scales like those on the sides. From Etheostoma, Hypokomus is

distinguished chiefly by the larger anal fin, more depressed cranium, and

more separated ventrals. The relation in both cases is very close. Species

of large size and usually showy coloration, (i'™, below : fyxoc, uniform.)

Swainia*:

a. Gill membranes broadly united across the isthmus; scales very small; snout lout and Blender,

the mouth long and narrow.

b. Color olivaceous, with dark lateral blotches; a black humeral scale; tins with oral

head 35 in length; depth 5]/2 ; cheek and operclee scaly. BQOAMAT1 B, I

Hypohomub:

aa. Gifl membranes scarcely connected; snout moderately produced.

c. Opercles and breast scaly.

d. Scales reiy small, about 85; dorsal rays XV, i"»; color yellow, with dark lateral

hades. u rahti \< us,

id. Eh ales moderate, about (>'i; dorsal rays about xm, 13; color greenish, with a dark

wary lateral band, bordered above and below by pale; a dark spot atbs

caudal. ctmatoi i hi v, 1 131,

Opercles and breasi caked; cheeks nearly so; dorsal raysabout XII, 12; color brilliant

olive, with dark croM liars, the Interspai et red In the male.

ales about 74; lateral line complete. ma*oi i
, 1433.

Si ales about 80; lateral line In ipl smi

ned foi i'i Joseph Swam, President oi the 1 Diversity ol Indiana, and discoverer of the
1 \ pit al »pe< ie~.
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Subgenus SWAIN I A, Jordan & Evermann.

1429. HYPOHOMUS SQl AMATUS (Gilbert & Swain).

Head 3^ : depth 5£. D. XIV-13 ; A. II, 10 ; scales 10-82-18. Body elon-

gate, the sides and caudal peduncle compressed ; back elevated, the pro-

file forming a slight angle at occiput; head very long and slender, with

a long acuminate snout, as in Hadropterus phoxocephalua, which this spe-

cies somewhat resembles in appearance. Cleft of mouth long and narrow,

the lower jaw included in closed mouth; maxillary reaching vertical

from front of orbit, its length equaling that of snout, 3| times in head;

upper jaw not protractile. Bands of teeth very wide, the outer premaxil-

lary series enlarged. Vomerine patch well developed. Eye moderate, If

in snout, If in head to end of opercular spine, 2\ times the furrowed inter-

orbital width. Preopercular margin strictly entire. Gill membranes
widely united across isthmus. Spinous dorsal long and low, spines from

the third to the tenth subequal in length, those anteriorly and posteriorly

gradually shortened ; longest spine \ length of head ; spinous and soft

dorsals well separated; base of soft dorsal equaling \ the distance from

its origin to front of spinous dorsal; anal shorter than soft dorsal, but

higher and inserted more anteriorly ; anal spines strong, the first slightly

the longer, about equaling length of snout ; highest anal ray nearly half

length of head; caudal emarginate, the lobes rounded, If in head; pec-

torals equal to length of head behind front of eye; ventrals If in head.

Body covered with very small scales, uniform in size, and completely invest-

ing the ventral region, which is without series of enlarged scutes ; cheeks,

breast, and nuchal region covered with still finer scales having entire

edges, and the opercle with larger spinous scales ; interopercle and part

of subopercle naked; an enlarged black humeral scale. Colors in life:

Yellowish olive, Avith about 10 broad dusky bars across the back, and an

equal number of dusky blotches along lateral line ; a conspicuous black

humeral spot ; a broad black line forward from eye to snout, and a nar-

rower line backward from eye to upper preopercular margin ; opercle and

occiput largely dusky ; a diffuse dusky blotch at base of tail, with a small

round, jet-black spot behind it ; spinous dorsal translucent, with a broad

subterminal brownish-orange band; soft dorsal and caudal barred with

dusky and orange-yellow ;
pectorals slightly reddish ; ventrals translucent.

Length 5 inches. Upper Tennessee River Basin ; known from the Watauga
and French Broad rivers ; rare ; a large and interesting species, remarka-

ble for its long and slender head
;
perhaps the type of a distinct genus.

(squamaUix, scaly, the scales being small and close-set.)

Etheostoma (Hadropterus) squamatus, Gilbkbt & Swain, Proc. I". S. Nat. Mus., 1887,50, French
Broad River, at mouth of Wolf Creek, Tennessee. (Type, No. 36652. Coll. Gilbert

& Swain i: Jordan, Bull. U. S. Fish Conini., VIII, 1888 (1890), 147, 153.

Etheostoma squamalum, Boulenger, Cat., i, 84.

Subgenus HYPOHOMUS, Cope.

1430. HYPOHOMUS AUKAXTIAUUS (Cope).

Bead U: depth 6: eye 4 in head; snout 3|. D. XV-15; A. II, 11
j

scales about 11-100-15, 85 pores. Body elongate, somewhat compressed
;



[ordan and Evermann.—Fishes of North America. 1041

head moderate, snout decurved; mouth nearly horizontal, lower jaw
slightly included

;
premaxillaries not protractile ; maxillary reaching past

front of orbit; gill membranes slightly connected; width of interorbital

space about 5 in head. Cheeks, opercles, and nape covered with fine

scales; breast naked
;
scales very small, firm, and even, strongly ctenoid ;

lateral line nearly straight, complete. Dorsal fins long, well separated,

low, longest spines less than half length of head
; anal higher

;
pectorals

long, 1| in head ;
caudal truncate. Color in life olive, tinged with orange •

a black lateral band of confluent black blotches ; chin and throat deep
orange ; deep orange on front of spinous dorsal, shading to yellow behind

;

orange on front of pectoral ; a round yellow spot above each interspace

in lateral band ; a row of small brown spots on each side of back nearer

base of dorsal fin than to lateral line, these ceasing under soft dorsal ; top

of head dark. Length 4 to 6 inches. Upper Tennessee Basin, rather rare,

in swift waters; a beautiful species; known from the North Fork of

Holston, Clinch, Watauga, and French Broad rivers, (aurantiacus, orange
colored.)

Cctiogasler aurantiacus, Cope, Journ. Ac. Nat. Sci. Phila., 1869, 211, North Fork of Holston
River, Saltville, Virginia, (Coll. Cope).

Etheostoma aurantiacum, \aiilast, Recherches, 67, 1873; Jordan, Bull. U. S. Fish Coinm., vm,
1888 (1890), 147; Boulenger, Cat., i, 67.

Hadropterus aurantiacus, Jordan & Gilbert, Synopsis, 505, 1883; Bean, Proc. U. S. Nat. Mus.,

1885, 165.

1431. HTPOHOMUS CYMATOT.ENIA (Gilbert & Meek).

Head 4 to 4i; depth 5 ; eye large, 4 in head, about equaling snout;

D. XII to XIV-12 to 14 ; A. II, 10. Scales 7-64 to 70-12, pores 60 to 63.

Body robust, comparatively little compressed, the ventral region very

prominent, rounded, the dorsal region scarcely elevated ; dorsal and ven-

tral outlines converging rapidly toward caudal peduncle, which is very

narrow and expands abruptly behind to form a broad basis for the caudal

fin. Head short, tapering rapidly forward, the snout not blunt, short and
slender. Mouth small, oblique, the lower jaw included ; maxillary nearly

reaching vertical from front of orbit, about 44- in head. Teeth in very

narrow cardiform bands, the outer series in both jaws rather conspicuously

enlarged. Cheeks, opercles, nape, and breast covered with large scales,

those on cheeks smaller than the others. Preopercular margin entire.

(Jill membranes narrowly joined across isthmus, the union being in most

cases hardly perceptible, bnt in one specimen examined quite broad.

Spinous dorsal rather short and high, the ftral spine but little shorter than

the second ; anterior spines highest, the outline of the fin t hence declined ;

highest spine equaling half the length of the head: soft dorsal small.

<|tiadiate, as long as high, its base but lit t le more than half t hat of spinous

dorsal, its longest ray l| in head; fust anal spine \ ei \ strong and robust,

much stronger than any of dorsal seines, 01 than the second anal spine.

it h length equaling distance from snout to oentei of pupil, equaling or

slighth exceeding that of second anal spine: anal larger than second

dorsal, its base slightly longer, and the ia> i higher, t he Longest raj

r. n. a. 1)7
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If in head ; caudal slightly emarginate
;
pectorals short, not reaching tips

of ventrals, the two about equal in length, equaling head behind nostrils.

Body covered with large, rough scales, everywhere spinous, but with a

tendency to smoothness on the breast ; ventral region completely and
uniformly scaled, without median series of enlarged plates, two or three

of which only are visible between the ventrals. Colors in life : Above
and on sides greenish, made very dark by fine, close-set, punctulations

;

two pairs of light streaks along sides, narrower than interspaces, becom-

ing yellowish in spirits; the upper pair from the nape running along each

side of dorsal, inclosing between them a dusky streak occupying median
line of back ; the lower pair from above opercles running in a wavy course

above lateral line to upper caudal lobe ; below this and bounded by it,

occupying the middle of the sides, is a broad dusky moniliform band

;

lower part of sides and ventral region light olive, dusted sparsely with

rather coarse black specks ; a small jet-black spot at base of caudal ; a

broad black bar (sometimes obscure) on head from snout through eye

across upper part of cheeks to opercular spine ; sometimes a series of

small black cross blotches on median dorsal line : fins translucent, barred

with dark lines. Length 4 or 5 inches. Western Kentucky and southern

Missouri, in clear, cold streams; not very common; one of the most

beautiful species, (ni/ua, wave ; raivin, ribbon or stripe.)

Etheostoma (Hach-opteriis) cymatotsenia, Gilbert & Meek, Proc. TJ. S. Nat. Mus., 1887, 51, Niangua
River and Osage Fork of the Gasconade, near Marshfield, Missouri; Sac River,

near Greenfield, Missouri; (Type, Nos. 36215, 3G308, 38260. Coll. Gilbert & Meek);

WOOLMAN, Bull. U. S. Fish Comm., x, 1890 (1892), 260.

Etheostoma cymatotenia, Bot/lenger, Cat., i, 67.

1432. HTPOHOMUS MAXGl.E (Gilbert & Meek).

Head 3*
; depth of to 6. D. XI or XII-13 or 14 ; A. II, 11 or 12 ; scales

11-74-16. Body elongate, terete, the sides somewhat compressed, becom-

ing more so posteriorly ; back elevated, the profile descending gently in an

unbroken line from front of dorsal to tip of snout. Head very long and

slender, much as in H. macrocephalus and 77. phoxocephalus] the snout com-

paratively deep and narrow, abruptly rounded vertically at tip. Mouth

large, the cleft wide and slightly oblique, the maxillary reaching beyond

front of orbit, its length equaling distance from snout to front of pupil,

31 in head (the latter measured in this description to end of opercular

spine). Outer series of premaxillary teeth somewhat enlarged, the

bands all broad. Eye slightly less than snout, 5£ in head to end of oper-

cular spine; interorbital space convex transversely, its width about
j

diameter of eye. Cheeks perfectly smooth, with a few scattered, embed-

ded cycloid scales; opercles and breast strictly naked; nape and ventral

region closely sealed. Preopercular margin entire. Gill membn
scarcely joined across the isthmus. Spinous dorsal short and high, the

first spine much shorter than the second, the seventh and eighth about

equal, the longest 21 in head; soft dorsal high, its base 1£ in that o\

spinous dorsal, the longest ray 1* in head ; anal similar to secoud dorsal,

but smaller; first anal spine short, the second but little longer, its length



Jordan and Evermann.—Fishes of North America. 1043

equaling that of snout ; caudal wide, truncate behind, slightly emarginate
when fin is not spread; pectorals equaling distance from front of orbit

to tip of opercular spine, the tips of pectorals and ventrals reaching
about the same vertical ; ventrals \\ or If in head. Scales on body of

moderate size, becoming larger and less closely imbricated posteriorly,

those on nape and along base of dorsal anteriorly little imbricated,

roundish, without spinous points, partially embedded in the skin ; ventral

region uniformly scaled, without naked strip or series of caducous plates ;

no enlarged scale between bases of ventral tins
; head and breast naked,

excepting a few embedded scales below and behind eye. Color olivaceous,

the back with 8 to 10 dusky cross bars wider than the interspaces
; these

dorsal bars usually continuous with an equal number on middle of sides,

the latter terminating below lateral line in Y-shaped prolongations, much
like those in Diplesion blennioides. In one specimen examined (adult male)
the first 2 bars are partially confluent on sides, the anterior one including

the axil and ending in a black spot below pectorals, the second encircling

body behind ventral fins ; bars behind front of anal in this specimen also

completely encircling body ; back and sides marked with many small,

bright, carmine-red spots, irregularly disposed in the light interspaces

;

in the male specimen examined by us they are much more numerous
those on hinder part of body confluent, forming narrow bars, 1 down
the middle of each light space; a dark streak forward and 1 backward
from eye, none downward ; opercle and lop of head dusky ; spinous dor-

sal dusky, the base marked with fine red spots, the fin broadly margined
with a bright carmine band; soft dorsal barred with alternating series of

dark and of reddish spots ; caudal with wide bars of dark and red ; a pair

of small jet-black spots on caudal peduncle at base of median caudal

rays; anal dusky at base; pectorals and ventrals light orange, indis-

tinctly barred with dusky. Length 4 inches. Niangua River, in the

Ozark region of southern Missouri ; scarce ; not seen elsewhere. A sin-

gularly beautiful fish.

Etheoatoma (Hadroptenu) mangtue, Gilbert & Meek, Proc. U. S. Nat. Mus., 1887, 52, Niangua
River, near Marshfield, Missouri (Type, No. :$t>214. Coll. Gilbert ft Meek); Heek,

Bull. U. S. Fish Comm., ix, 1889 (1891), 125.

Elheo&loma mangtue, Boulenger, Cat., i, C8.

1433. BYPOHOMUS SPILOTTS (Gilbert).

Head 3\ to 3!f ; depth 5J- to 6^ ; eye 5 in head in specimens 2 to .'> Inches

long. 1). X or XI-12 or 13; A. II, 10 or 11. Scales 8-58 to 60, the pons
absenl on the posterior 5 to 13 scales, and occasionally on single scales

more anteriorly. Color in life olive green above, light helow : hack with

x dark cross bars formed of dusky mottlings; continuous with these, or

in other cases alternating with t hem. are S V shaped markings on middle of

•ides; sides and above spotted, with reddish orange oooupying the light

interspaces ; a narrow black bar from above operoular angle, through eye,

encircling the snout; pectorals and ventrall translucent, tinged with

light orange; dorsal translucent, the rays speckled ; spinous don*] with

H narrow red margin, terminating posteriorly in I bright orange-red
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spot, in advance of which is a large black blotch : a black humeral spot
;

2 jet-black spots at base of caudal, more or less confluent into 1. In all

other respects this agrees with the description of typical nianguce.

Length 2f inches. Kentucky River; apparently rare. Close to Hadrop-

terus nianguaBj but the scales much larger and the lateral line incomplete.

(ani/.oToc, spotted.)

Etheostoma niangua epilotum, Gilbert, Proc. U. S. Nat. Mas., 1887, 53, Sturgeon Creek, a trib-

utary of the Kentucky River, near Travellers Rest, Owsley County, Kentucky.
(Type, No. 38319. Coll. Gilbert); Woolman, Bull. U. S. Fish Comni., x, 1890 (1892), 280,

pi. 51, fig. 3.

468. COTTOGASTER, Putnam.

Cottogaster, Putnam, Bull. Mus. Comp. Zool., 5, 1863, (tessellation, Thompson, uot of De Kay
= copehmdi).

Imosloma, Jordan, Proc. Ac. Nat. Sci. Phila., 1877, 49. (slmmardi).

Bheocrijpta, Jordan, Bull. U. S. Nat. Mus., x, 9, 1877, (copelatidi).

Body rather robust, little compressed. Head moderate, bluntish.

Mouth moderate or small, the lower jaw included
;

premaxillaries pro-

tractile or occasionally (in shumardi) joined by a narrow frenum to the

frontal region ; maxillary not adherent to the preorbital. Teeth on

vomer. Gill membranes nearly separate. Scales ctenoid ; the middle

line of the belly anteriorly naked or with caducous scales ; lateral line

continuous. Dorsal fins large, the second usually smaller than the first

and smaller than the anal. Anal spines two, the first the longer. Pyloric

cceca 3; vertebrae 18 + 20= 38 (copelandi). Skull short, the frontal region

not very narrow : panetals little convex transversely ; sutures distinct.

No supraoccipital crest. Coloration not brilliant. Size moderate.

(n'oTTog, sculpin; yaorqp, belly.)

Cottogaster :

a. Median line of belly with a series of more or less enlarged caducous spinous scales; cheeks

and breast mostly naked.

b. Dorsal rays X or XI-13; back with four broad black cross bands. uranidea, 1434.

bb. Dorsal rays XI-10 or 11; back tessellated; sides pale, with a series of black blotches;

a small ink-like speck at base of caudal. copelandi, 1435.

Imostoma (eiju.1, to move: crTojua, mouth)

:

aa. Median line of belly naked anteriorly, with ordinary scales posteriorly; cheeks mostly

scaly; premaxillaries sometimes with a frenum.

c. Dorsal rays X or XI-13 to 15; scales about 56; sides with diffuse dusky blotches.

shtmardi, 1436.

Subgenus COTTOGASTER.

1434. COTTOGASTER URANIDEA (Jordan & Gilbert).

Head 3i to 3f ; depth of ; eye 3f in head ; snout 3|. D. X or XI-13 ; A.

II, 10 or 11; scales 6-48 to 56-x. Form moderately elongate, terete, very

little compressed ; upper profile gently arched, the lower almost straight

;

caudal peduncle short and very slender ; upper profile of head descend-

ing in a long gentle curve to the sharp snout. Premaxillaries always pro-

tractile, the fold very narrow. Eye equaling length of snout, 3f in head,

nearly twice interorbital width in a specimen 2 inches long. Opercular

spine well developed
;
preopercular margin entire. Parietal region rather
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broad, depressed, the bones rugose. Gill membranes very slightly joined

at base. Cheeks mostly naked ; opercles closely scaled. Breast naked,
or with a few scattered scales. Paired fins rather small, the vertical fins

long but rather high
;
membrane of first dorsal not joining base of second*

longest dorsal spine about equaling distance from tip of snout to middle
of orbit ; soft rays half as long as head ; caudal fin deeply emarginate •

anal spines very short, about equal in size, as long as diameter of orbit;

soft rays of anal high, the fin rather longer than second dorsal
;
pectorals

and ventrals short, reaching about the same vertical, not nearly to vent;

length of pectorals nearly equal to head. Scales of moderate size ; nape
completely invested ; a wide naked strip on each side ofmedian line of belly,

the latter containing a single series of thin, elongate plates, weakly
spinous on posterior margins, these probably caducous ; lateral line com-
plete, parallel with outline of back. Color greenish olive, rendered dusky
on upper parts by black specks which become large and very conspicuous

on top of head, opercles, and sides of snout ; four conspicuous dark cross

bars, narrower than interspaces, downward and forward from back to

lateral line ; the first from anterior dorsal spines, the second from space

between dorsals, the third from posterior half of soft dorsal, and the

fourth from caudal peduncle ; a series of about 11 dusky blotches on
sides immediately below lateral line ; a black bar before, one below and
one behind eye, the one below eye very distinct ; dorsals, pectorals, and
caudal barred with light and dark ; ventrals and anal plain. In life the

colors similar, there being no distinct blue, red, or green. Lower
Wabash basin (Evermann) to southern Missouri, south through Arkansas
and Alabama to the Escambia ; mostly in sandy lowland streams. A
strikingly colored species.* (Uranidea, the miller's thumb, or blob, now
called Cottus) ovpavog, sky ; ehfog, looking.)

Etheottoma (Gotlogasler) uranidea, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1887, 48, Washita
River, Arkadelphia, Arkansas; (Type, No. 3G413. Coll. Jordan & Gilbert); Jordan,

Bull. U. S. FiBh Comm., viii, 1888 (1890), 1G4.

1435. COTTOGASTER COPELAXDI (Jordan).

Head 3| to 4± ; depth 5£ to 6£ ; eye large, 3* to 3f in head. D. X to XII-10

to 12; A. II,8or9; scales 6-44 to 56-8. Body rather slender and elongate.

Head rather large and long, somewhat narrowed, resembling that of

Boleosoma. Mouth small, horizontal, subinferior. Cheeks naked : oper-

cles and neck each with a few scales ; throat naked; ventral plates well

developed; scales moderate, strongly ctenoid. Pectoral as long as head.

Color brownish olive : a series of rather small, horizontallv-ohlong. black

blotches along the lateral line, forming an interrupted lateral band; back

tessellated; blackish streaks forward and downward from eye] ventral

fins dusky in the male: vertical tins with dusky specks: a small ink-like

speck at base of candal persistent in most specimens; ablaokspol on

anterioi rays of spinous dorsal. Length 2 t<> :> inches. Gtreal Lake

region, from Lake Champlain i<» Lake Union ami south to the Black

* Improperly placed in the synonymy of ( bltitijasl, «' .', t.y Dr. Houli<tip>r.
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Warrior, westward to Missouri and through the Ozark region, where it is

abundant, as also throughout Central Indiana, in clear brooks. A plainly

colored and very variable species, the eastern form, subspecies putnami,

usually with larger scales,* (44 to 48), the typical copelandi having usually

53 to 56. C.putnami inhabits the Great Lake region from Lake Huron to

Lake Champlain. (Named for its discoverer, Herbert Edson Copeland,

an enthusiastic student of these fishes ; a most active and well-equipped

naturalist, whose early death at Indianapolis in 1876, deprived American
ichthyology of one of its ablest workers.)

Boleosoma tessellation, Thompson, Appendix Hist. Vermont, 5, 1853, Lake Champlain; not of

DeKay.
Rheocrypta copelandi, Jordan, Bull, x, U. S. Nat. Mus., 9, 1877, White River, near Indian-

apolis, Indiana; (Type, No. 20143. Coll. Jordan); scales 56.

Coltogasler putnnmi, Jordan & Gilbert, Synopsis, 498, 1883, Westport Brook, Essex County,
New York; Lake Champlain

;
(name a substitute for Buleosoma tessellation, Thompson);

specimens with scales 44 to 48.

Boleosoma copelandi, Boulenger, Cat., i, 91.

Subgenus IMOSTOMA, Jordan.

1436. COTTOGASTER SHUMARDI (Girard).

Head 3f to 4 ; depth 5 to 5£ ; eye large, 3^ in head, as long as snout.

D. IX to XI-13 to 15 ; A. II, 10 to 12 ; scales 6-48 to 60-11. Body stout,

heavy forward, compressed behind. Head broad and thick. Mouth
large and broad, the lower jaw wide, a little shorter than the upper;

maxillary reaching to the eye. Premaxillaries usually protractile, but

a narrow frenum sometimes present. Cheeks, opercles, and neck usually

scaly ; the cheeks rarely naked ; chest naked ; belly naked anteriorly,

scaly for a distance in front of the vent ; scales rather large. Dorsal fins

large, the first larger than the second, which is smaller than the anal,

though longer ; the 2 dorsal fins well separated ; anal fin large, very

deep, in some male specimens reaching to the caudal ; anal spines strong,

the first the larger
;
pectoral nearly as long as head. Color dark, densely

but vaguely blotched with darker ; sides with 8 to 10 obscure blotches,

the anterior ones bar-like ; a large black spot on base of spinous dorsal

behind, and a small one in front; second dorsal, caudal, and pectorals

barred ; a very strong black suborbital bar, and a faint dark line along

muzzle. Length 3 inches. Michigan to Ohio, Indiana, and Illinois, and

southward to Kentucky and Arkansas ; common in the lower Wabash

* Concerning the relation of these forms, Mr. Wool man remarks: "Etheostoma copelandi and
/.'. putnami are closely allied, and may be identical, the chief differences occurring in the num-
ber of spines in the dorsal and anal fins and in the size of the scales. E. copelandihas dorsal XI- 10;

anal II-9 ; lateral line 56. E. putnami has dorsal X-ll; anal II-8; lateral line 44. In 13 speci-

mens from this locality the dorsal is X-ll, X-l^, XI-11, XI-10, X-ll, XI-12, X-ll, X-12, X-12,
X-12, X-12, X-ll, X-12: anal II-9, II-8, II-9, II-9, II-8, II-8, II-8, II-9, II-9; lateral line

51, 48, 61, 49, 62, 51, 50, 48, 51, 48, 50, 50, 54. In these specimens the lateral line does not go a3

high as the average given for E. copelandi, nor as low as in E. putnami, while the number of tin

rays seems to indicate nothing. I was also unable to find any constant difference in the relative

proportion of head and depth."
To this Dr. Gilbert adds :

" Specimens of this species recently collected by l>r. J. A. Hcnshall
;.t Put-in-Bay (Lake Erie), Ohio, have scales varying from 47 to 52; others from New Harmony,
Indiana (collected by Prof. Kvermanu), vary from 40 to 51. In the Alabama specimens the

lateral line averages 53. I am thus unable to longer distinguish putnami (characterized by it-

larger scales) from copelandi."1
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Kiver; very variable ; inhabits rivers rather than brooks. (Named for

its discoverer, Dr. George C. Shumard, surgeon of the U. S. Pacific R. R.

Survey.)

Hadropterus akwnardi, Girakd, Proc. Ac. Nat. Sci. Phila., 1859, 100, Arkansas River, near
Fort Smith, Arkansas.

EtheostomawrigML, McCormick, Bull. Oberlin College Lab., No. 2, 30, 1891, near Oberlin,
Lorain County, Ohio; specimen with a frenum to upper jaw. (Coll. L. 31. 3IcCormick.)

Elheostomu schniiiurdi, Vaillant, Recherches, 73, 1873.

Imoetoma skumardi, Jordan' & Gilbert, Synopsis, 498, 1883.

Bohosoma shumardi, Boulenger, Cat., I, 92.

469. ULOCENTRA, Jordan.

Uloceydra, Jordan, 3Ian. Vert. E. U. S., Ed. 2, 223, 1878, (alripinnis).

Body moderately elongate, little compressed. Head short, thick, with
tumid cheeks. Mouth small, horizontal, the lower jaw included. Pre-

maxillaries protractile, little movable, sometimes with a narrow, mesial

frenum in some species ; maxillary movable, not joined to the preorbital

except at its root ; vomerine teeth present, small. Grill membranes nar-

rowly or broadly connected. Scales moderate; the belly scaled like the

sides, with no ventral plates. Lateral line complete or incomplete.

First dorsal with about 12 spines; anal smaller than second dorsal, with
2 well-developed spines, the first the longer. Ventrals not widely sepa-

rated. Vertebras (simotera) 15+ 23= 38. Skull not very narrow ante-

riorly
;
parietal region rather depressed, not strongly convex transversely-

Frontal region much broader than in Diplesion. Supraoccipital crest

small. Small species, often highly colored, intermediate between Bole-

osoma and Diplcsion. (oh? be, complete ; nivrpov, spine; the chief character

separating the genus from Boleosoma.)

a. Gill membranes narrowly connected; cheeks and opercles usually scaly; hotly slender; scales

large.

b. Lateral line incomplete; coloration olivaceous, tessellated with darker; scales about l»>.

siniM 1 a, 1437.

hi. Lateral line complete; scales about 55; pectorals as long as head. ciliikrti, 143S.

aa. Gill membranes broadly united.

c. Lateral line complete or nearly so.

d. Opercles naked or nearly so.

e. Spinous dorsal longer than soft dorsal; pectorals as long as bead: shies

with green spots; scales about 47. vkbjkjuxoa, H;i:>.

ee. Spinous dorsal not longer than soft: pectoral longer than bead; tides

much variegated; scales about 52. bistbio, 1440.

-/./. Opercles Bcaled; pectoral longer than bead; snout blunt; scales aboi

sides with dark green quadrate blotches. simotkra, 1441.

cc. Lateral line Incomplete; cheeks and opercles naked; anal rayi 11. .

r
>: red, with

dark mai 1. phlox, 1 1 18,

l i:i7. ULOCENTRA 8TI61 K V (Jordan)

(Sl'I'i'K.)

Head 1
1

; depth 5. I). \ to \iii-1l' ; A. N. 7: scales 5-46 to 66-10,

pores 36, more oi lees. Body slender, formed as in Boleo*oma. Headnar<
row ami thin, the snon1 somewhat pointed, obliquely trnnoate In profile.
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Mouth narrow, horizontal, subinferior, its cleft nearly reaching eye

:

premaxillaries little protractile, sometimes with a narrow frenum.

Lateral line extending to opposite middle of second dorsal ; scales rather

large; opercles, cheeks, and neck scaly; breast naked. Gill membranes

not very broadly joined; opercular spine sharp. Fins rather large;

caudal emarginate. Olivaceous, tessellated, and speckled above; sides

with about 8 W-shaped dark green blotches below the lateral line and

various duller ones above; upper parts in the larger specimens sprinkled

with small orange spots, which are more conspicuous after death, when
the green has faded; fins mottled; spinous dorsal with a band of orange

red above, and 1 or 2 narrow dark ones below it ; a dark stripe forward

and another downward from eye. Length 2| inches. Tennessee and

Arkansas to Georgia and Louisiana ; rather common in the ponds and

streams of the pine woods ; a small variable species, {artyfialog, speck-

led, from GTLyui], speck.)

Boleosoma stigmseum, Jordan, Ann. Lye. Nat. Hist. N. Y., 1876, 311, small tributaries of the

Etowah and Oostenaula rivers, near Rome, Georgia. (Coll. Jordan & Gilbert.)

Pacilichthys saxatllis,* Hay, Proc. U. S. Nat. Mus., 1880, 495, a rocky and sandy stream

flowing into the Chickasawha River at Enterprise, Mississippi. (Type, No.

27433. Coll. 0. P. Hay.)

Etheostoma stigmseum, Gilbert, Bull. U. S. Fish Comm., ix, 1889 (1891), 150.

* Concerning the form called saxatilis, Dr. Gilbert has the following:

"Head 3% to 4; depth 6. D. XI to XIII-11 to 12; A. II, 9; scales 50 to 55, 5 longitudinal
series between lateral line and base of spinous dorsal. Numerousspecimens from various locali-

ties enable us to contribute the following points to our knowledge of this species: With much
the habit of E. olmstedi, but the snout slender and sharp, with gently decurved profile and the
mouth terminal, nearly horizontal; lower jaw included; maxillary extending scarcely beyond
vertical from front of eye. Preopercle entire; opercular spiue developed. Gill membranes
evidently but rather narrowly united across isthmus. Pectorals reaching somewhat beyond
ventrals, about as long as head, not nearly reaching vent; ventrals not extending % distance
to front of anal, equaling distance from snout to preopercle; dorsal fins well separated, the
interval between them equaling % diameter of orbit; dorsal spines very slender and fragile, the
longest equaling longest soft ray and half length of head; anal spines slender, about equal in
length, the anterior the stronger, % length of head; soft anal rays equal half distance from
snout to base of pectorals; caudal shallowy lunate. Scales strongly ctenoid, uniformly covering
body except breast, those on the nape smaller; opercles and upper portion of cheeks closely

scaled; head otherwise naked; no enlarged black humeral scale. Lateral line reaching about to

end of soft dorsal, on 30 to 45 scales. Color in life: Olivaceous, with six dark cross bars on
back and with dark tessellations, which follow the same pattern as in E, olmstedi; those on upper
parts light brownish red, instead of dusky; the (VJ-shaped marks along sides dusky, serving, in

the brighter specimens only, as the starting points for light-blue bands which more or less com-
pletely encircle belly and caudal peduncle; no other bright markings; a narrow dark streak

from eye to snout; an indistinct dark streak below and a black spot behind eye; dorsals and
caudal inconspicuously barred; a pair of minute jet-black spots at base of median caudal rays,

more conspicuous in the young; opercle dusky. This species has undoubtedly a very wide dis-

tribution. Originally described by Professor Hay from the Chickasawha River, it was during
the summer of 1884 found to be abundant in tributaries of the Clinch River near Clinton, Ten-
nessee, in the Black Warrior River at Morris, and at Tuscaloosa, Alabama and in the Saline

and Washita rivers in Arkansas. Our specimens have been compared with the original types,

with which they agree in all respects. The frenum joining the premaxillary to the forehead is

very narrow and easily ruptured, the upper jaw then appearing protractile. Occasionally the

fold is continuous, no frenum being present, the species varying in this respect like E.

simoterwm."
In a later paper Dr. Gilbert adds: "This species is widely distributed throughout the basins

of the Cumberland, Tennessee, Escambia, Alabama, and Pascagoula rivers, and will doubtless
be found in other Gulf rivers. It has also been taken in Arkansas. Comparison of saxatUe

with the type of stigmseum, aud with additional material from the Coosa River has shown their

identity. Specimens are in the present collection from Cypress Creek and Big Nance."
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Etheostoma darUoni,f Hay, Proc. U. S. Nat. Mus., 1885, 554, Yellow River, near Chaffin,

Santa Rosa County, Florida (Coll. Mann ft Davison); anal rays IT, 6.

llocentra stignuea, Jordan & Gilbert, Synopsis, 515, 1883; Boulexger, Cat., i, 99.

Ulocentra dauisonii, Boulenger, Cat., I, 99.

1438. ULOCEXTRA GILBERT!, Evermann & Thoburn, new species.

Head 4i ; depth 6 ; eye 3 in head, longer than snout. D. IX-12 ; A. II,

9; scales 5-54 to 57-x. Body slender, fusiform, little compressed; the

upper profile descending in a gentle, regular curve from front of dorsal

to tip of snout, which is below the axis of the body. Mouth small, hori-

zontal, the lower jaw included ; maxillary reaching vertical from front

of orbit, its length equal to diameter of eye; premaxillaries protractile.

Interorbital space f diameter of eye. Gill membrane narrowly joined,

free from isthmus. Lateral line continuous, nearly straight, continued

forward to eye. Opercle and upper part of cheeks with scales similar to

those on body ; breast naked ; scales on median line of belly similar to

the others. Fins moderate, the pectoral reaching to tip of ventral and £

distance to anal, equal to length of head; anal rather small. Color in

alcohol: Yellowish with dark tessellations above ; 8 to 10 oblong blotches

along the sides, with smaller blotches between and partly confluent with

them ; the coloration much as in Cottogaster copelandi ; upper fins barred.

Three specimens from Clinch River, at Walker's Ford, near Tazewell,

Tennessee, the longest 2 inches in length. (Type, No. 47531. Coll. Ever-

mann, Scovell, and Gurley. ) (Named for Dr. Charles Henry Gilbert.)
,

1439. L'LOCEXTRA TERECUXDA (Jordan & Evermann).

Head4|; depth 4|; eye large, longer than snout, 3£ in head. D. XI.

11; A. II, 7; scales 6-47-9. Form of head and body much as in PcBdlioh-

thys zonalis, the body subfusiform, little compressed, the back somewhat
elevated. Head small; snout short, very convex in profile. Mouth
small, inferior, horizontal; premaxillaries protractile, but with traces of

an obsolete mesial frenum ; maxillary extending to just beyond front of

eye, 3f in head. Gill membranes broadly united; preopercle entire:

cheeks, opercles, and nape scaly; breast naked; lateral line complete.

Fins all very low ; dorsal fins scarcely joined ; caudal slightly Innate;

pectorals as long as head, reaching tips of ventrals, not to vent. Color

* (lor, nirn daoitoni (Hay).
Head 4|; depth 6%; eye 3; snout 1% in eye. D. IX-10, well separat d; a n, 6;scalet

Dotm dei eloped on about 30. [nterorbital space narrow. Bfontb large, horizontal, terminal,

the maxillary extending to s perpendicular from pupil; clef! of mouth ', bead; jaws about
equal; premaxillaries freely protractile. Cheeki and operclea densely scaled; breast naked;
opercular spine well dereloped; gill membranes narrowly connected; vomerine teeth apparently
present. Base of spinous dorsal 1% in length of body, its height 7; base of soft dorsal shorter,

7 in length of body, its height about the same. Anal spines well developed, the first the stronger.

The pectorals rea< h t" vertical of eighth dorsal ipine, the ventrals falling short of tips "i pec-

torals. Oaudal peduncle compressed, tapering gradual!] to caudal fin. General color ollm-'
esous: many scales, each with * dark blotch, these uniting to form sigsag and \*/-shaped

markings, especially abort the lateral line; sides srith about l 11 larger and nearly squai

the largest on caudal peduncle; belly and chest under a lens ars seen t<» 1»> thickly sprinkled
srith black dots; a black streak downward from eye and anotbei forward to snout; tin- dusky;
both dorsals with rows of dusk] ipots between the rays; caudal barred. One specimen known,
fellow River, near Ohaffln, Banta Boat Ooonty, Florid*. This is probably Identical with
I To* i uini tiigmn a.
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in spirits: Greenish yellow, much mottled with darker green; 6 or 7

distinct quadrate green spots along lateral line ; traces of 3 dark spots

in a vertical row at base of caudal ; a dark bar below and before eye

;

top of head dark ; ventrals and anal plain ; other fins barred with dark

olive ; spinous dorsal with orange in front and orange spots on its last

rays, tip of last spines dark. Length 2\ inches. Tributaries of Holston

River, Virginia ; rare, (verecundus, modest.)

Elheostorna verecundum, Jordan & Evermann, Proc. U. S. Nat. Mus., 1888, 3(50, Middle Fork of

the Holston River, about 5 miles south of Glade Spring, Virginia. (Type, No.

39862. Coll. Jordan, Evermann, and Jenkins.)

Ulocentra verecunda, Boulenger, Cat., 1, 98.

1440. ULOCENTRA HISTRIO (Jordan & Gilbert).

Head 4 to 4£; depth 5 to 5£; eye 3 in head; scales 5£-50 to 54-X. D.

X-13; A. II, 7. In form much resembling Pcccilichthys zonalis, but the

body slenderer and less compressed, and the anterior profile of head more

declivitous, the mouth being on a level with lower portion of base of pec-

torals. Mouth small, horizontal, subinferior, the lower jaw included
;

maxillary reaching vertical from front of pupil, 3| in head. Eye rather

large, high up on sides of head, its diameter much greater than length of

snout. Interorbital width half vertical diameter of orbit
;
parietal region

narrow, smooth, rather strongly arched. Opercular spine little developed.

Gill membranes broadly joined across the isthmus. Premaxillaries tech-

nically protractile, the upper lip everywhere separated by a fold from

the skin of the forehead; they are, however, very little movable. Verti-

cal fins small, the paired fins greatly developed; spinous and soft dorsals

separate, nearly equal in height and extent ; the longest dorsal spine

half length of head, the spines all slender and weak ; first anal spine

longer and stronger than the second, slightly longer than snout; caudal

fin emarginate, less than length of head
;
pectorals much longer than

head, reaching beyond tips of ventrals to vent, their length nearly i

that of body ; ventrals about as long as head. Scales ctenoid ; lateral

line complete, not decurved ; head naked, or with a few scales on oper-

cles ; nape completely scaled ; breast and a long strip behind ventral

fins naked, only the posterior half of. ventral region scaled over; no

enlarged humeral scale. Color : Body very dark green ; back with 7

light cross bars, usually very distinct ; ventral region light, the lower

half of sides marked with light and dark greenish, these markings

showing a tendency to form bars, usually alternating with those on

back; top of head dark, the sides light greenish ; a broad dark bar from

eye to tip of snout, 1 below eye, and a broad dusky area covering parts

of opercle, preopercle, and cheek; a dark bar in front of pectoral fin

and several transverse series of dark spots on under side of head ; fins

all conspicuously marked with broad bars of light and dusky greenish

;

a black humeral spot; females show traces of this plan of coloration,

but are more uniformly dusky greenish, the lighter marking much less

conspicuous. Length 2 inches ; a small, odd looking little fish. Southern
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Indiana and southwestward to Arkansas;* known from the lower Wabash
aDd tributaries (Evermann), Green River, Kentucky, and Black, Poteau,

and Washita rivers, Arkansas ; locally common, (histrio, a harlequin.)

Etheodoma (Ulocentra) histrio, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1887, 47, Poteau River,
near Hackett City, Arkansas; Saline River at Benton, and Washita River at

Arkadelphia, Arkansas. (Type, Nos. 36386, 36409, 36448. Coll. Jordan & Gilbert.)

Et&eoetama kutrio, Jordan, Bull. U. S. Fish Comm., vm, ls88, 164.

Ulocentra histrio, Boulexger, Cat., i, 98.

1441. ULOCENTRA SIMOTERA (Cope).

Head 4 to 4J; depth 4 to 5; eye 3£ in head; D. X to XII-10 or 11; A.

II, 7 ; scales 6-48 to 52-11. Body short and rather deep. Head small

:

the snout very obtuse with strongly curved profile, almost as blunt as

in Dipletion blennioides. Cheeks, opercles, and breast naked or partly

scaly. Dorsal fius well separated
;
pectoral a little longer than head

;

lateral line complete. In life pale green, the dark markings green ;

various scales on back bronze-red in center, the neighboring scales light

yellow, the bronze markings forming very irregular streaks : belly pale

yellow, more or less flushed with bright orange ; spinous dorsal pale at

base, then a black streak, then pale, each membrane with an orange spot

throughout the pale streak, the first two spots of a brilliant scarlet

;

edge of the fin snufty brown ; soft dorsal with the rays pale yellowish,

the membranes spotted with bronze brown, a black spot at base of each

ray; caudal yellowish, with three wavy black bars; anal and ventrals

pale yellowish
;
pectorals yellowish, faintly barred ; head with various

green markings ; a dark stripe downward and one forward from the e\ e.

Length 3 inches. An elegant and peculiar species, carrying to an extreme

the gobioid appearance of these fishes. Western Virginia, eastern Ken-

tucky and Tennessee, in the basins of the Green, Cumberland, and Ten-

iit-see rivers, southward through Alabama to the Escambia Kivci : very

abundant in clear rocky or sandy streams ; one of the handsomest of the

small darters, (aifxorepa, comparative of oifibr-, snub-nosed.)

Hyoetoma rimotenan, Cope, Journ. Ac. Nat. Sci. Phila., 1868, 215, Holston River and its

tributaries; Valllant, Recherches, 100, 1873, with plat* B,

Ulocentra rimotera, Jordan & Gilbert, Synopsis, 495, 1883; Boi uengbr, Cat., i, 97.

Ailiim atripmnUfi JORDAN, Hull. \, V. S. Nat. Mik, 10, 1877, tributary of the Cumberland
River, near Nashville, Tennessee. (Type, No. 20433. Coll. A. Winchell.)

The following description ii taken from the specimens from Black River, Black Hoik,
Arkansas, belonging to Ulocentra kutrio, (Coll. S. K. M<'<-k):

if afl i
1

.; depth .".'
,: eye4j snoot ;;' .. D. IX 9; L II, 7; seal lateral line complete;

cheeks and opercles Dearly naked, s few scales on their npper parte; nape scaled; breast and
anterior portion of holly naked. Body rather robust, similar in form to PircMckthut sonata. Head
heavy; mp. lit ihort, sharply decurved; mouth small, horizontal, the lower jaw Included; upper
jaw withaslighl rrenurn, premaxillaries Blightly protractile; ^iil membranes broadly an I

i In jaws well developed. Pins rather high; pectorals large, their tips reaching pari tips

"i rentrals. Color dark olivai us, mucb mottled with darkt r; six dark dorsal blotches; top of

head and 1 mdal black; spinous dorsal with s broad dark margin across top of spins* and
downward on tir~t mbraue; all the other flns Irregularly barred and dotted with black <>r

dark brown; a dark \ ertical bar above base of ventral; a series of dark spots on postocular and
a dark llu i \ award from eye; snout and lower parts of head with some sp

\ Tin- description of tin- form l« substantia)!] as follows:

ntra atripinnia (Jordan) Bead 1V£; depth 4%. D Ml 1 11; V .11.7. Bod\ rather

rt, somewhat compressed behind. Head sxtremelj shori and deep, the snoul very ahorl and

abruptly rounded, as in Ulocentra rimuttra. Bye largi Gill membranes broadlj united. Mouth
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1442. ULOCENTRA PHLOX (Cope).

D. X-12; A. II, 5; scales 5-52-8. Body rather stout. Head com-

pressed. Mouth terminal, the premaxillaries freely protractile; opercu-

lar spine strong. Cheeks and opercles naked. Breast and neck scaleless

or nearly so. Scales rather large, the belly scaled like the sides. Gill

membranes not described. Lateral line straight, reaching middle of

second dorsal. Vermilion red, with faint, small, brown dorsal spots; a

series of similar blue spots along the lateral line. Spinous dorsal with a

dark blue border; second dorsal with a dark shade; caudal cross-barred.

Anal fin small, other fins large. Length 2 inches. Trinity River, Texas.

(Cope.) Not seen by us. (<I>/mE, flame.)

Boleosoma phlox, Cope, Bull, xvn, U. S. Nat. Mus., 1880. 30, Trinity River, Fort Worth,

Texas. (Coll. Cope.)

Vlocentraphlox, Jordan & Gilbert, Synopsis, 495, 1883; Boulenger, Cat., i, 90.

470. DIPLESION, Rafinesque.

Diplesion, Rafinesque, Ichth. Ohiensis, 37, 1820, (blennioides).

Hyostoma, Aoassiz, Amer. Journ. Sci. and Arts, 1854, 305, (newmani).

Body rather elongate, subterete. Head very short and blunt, with

tumid cheeks; the profile very convex. Mouth small, inferior, hori-

zontal. Premaxillaries protractile, little movable, joined to the forehead

mesially by a slight frenum; maxillary not protractile, adnate for most

of its length to the fleshy skin of the preorbital ; lower jaw very short

;

teeth in jaws strong; no teeth on vomer or palatines. Gill membranes

broadly connected. Gill rakers very short. Scales moderate, rough.

Lateral line complete ; no enlarged ventral plates. Dorsal fins large, the

spinous dorsal longer and lower than the second, of about 13 spines;

anal smaller than second dorsal, with 2 strong spines. Ventrals moder-

ately separated
;
pectorals long, symmetrical. Vertebra? (blennioides)

19 4-23=42. Pyloric coeca 4. Frontal region of skull very narrow;

ethmoid region abruptly decurved. Parietal region moderately convex

(less so than in Etheostoma, more so than in Boleosoma); no supraoccipital

crest. Coloration largely green, (dig, two; xATjgiov, near; dorsal fin

nearly divided in two.)

small, with equal jaws. Cheeks and opercles scaly; the cheek scales small and closely set; a tri-

angular scries of scales on temporal region; throat smooth; neck above closely scaled; belly

closely scaled. Fins large; spinous dorsal high, the second still higher, but smaller than the

first, its base about equal to the length of the head; dorsal fins contiguous, slightly connected.

Color olivaceous; head above entirely black; back with 8 dark cross bars; about 11 bar-like

blotches, somewhat indistinct, arranged along the lateral line; fins chiefly black; membranes
of the second dorsal and ventral fins entirely black, that of the spinous dorsal with a broad
black horizontal bar at base, above which are numerous distinct black oblique streaks; anal

with a broad black bar; caudal and pectoral fins largely dusky. Females and young probably
paler. Scales 7-58-8. Length 2% inches. Cumberland River. It is probably identical with

Ulocentra simotera. (ater, black; pinna, fin.)
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1443. DIPLESIOX BLEXNIOIDES * (Rafinesque).

(Green-sided Darter.)

Head 4£ to 4£j depth 4| to 6. D. XII to XIV-12 to 15; A. II, 8 or 9;
scales 6-58 to

t
78-14. Body stout, elongate, little compressed; profile

very convex. Eyes large, 3| in head, high up and close together ; a
longitudinal furrow between the eyes. Mouth small, horizontal, quite

inferior; upper jaw concealed in a furrow under the snout. Opercular
spine strong ;

distance from mouth to gill cleft | head. Scales moderate
;

those on the belly large, not caducous ; cheeks with fine scales
; opercles

with large ones ; neck scaly ; chest naked. Anal papilla very large.

Anal spines strong; caudal fin emarginate ; lower rays of the pectorals,

and the rays of the ventrals and anal enlarged and fleshy in the males.

Pectoral longer than head, of 15 rays. Vertebra) 23 -f 21= 44. Color
olive green, tessellated above

;
sides with about 8 double transverse bars,

each pair forming a Y-shaped figure; these are sometimes joined above,

forming a sort of wavy lateral band ; in life these markings are of a

clear deep green; sides sprinkled with orange dots; head with olive

stripes and the usual dark bars ; first dorsal dark orange brown at base,

blue above, becoming pale at tip ; second dorsal and anal of a rich blue

green, with some reddish; caudal greenish, faintly barred; young and
female specimens are more or less dull, but the pattern is peculiar.

Length 3 to 5 inches. Pennsylvania to South Dakota and Kansas and
south to the lower Alabama basin ; one of the handsomest and most
abundant of the darters; in clear brooks. (Blenniitx, blenny; eldog,

likeness.)

EOieostoma (Diplesion) blennioides, Rafinesque, Journ. de Physique, 419, 1819, Ohio River;
Vaillant, Recherches, 57, 1873.

Hyostoma neumani, Agassiz, Amer. Journ. Sci. aud Arts, 1854, 305, vicinity of Huntsville,
Alabama. (Coll. Dr. Newman.)

Ptteoma cymalogramma, Amsott, Proc. Ac. Nat. Sci. Phila., 18(50, 327, no locality.

Jlyostmim bJmmtUrperea, Cope, Journ. Ac. Nat. Sci. Phila., 18G8, 215, tributaries of the

Kanawha and Holston rivers.

Diplesiuia blemtioides, Jordan & Gilbert, Synopsis, 497, 1883; BOUXKNGKR, Cat., i, 100.

*0ne of the most simply beautiful of all fishes is the Green-sided Darter [DipU -< < blemioidea).
He is not like the; Etheostoma csarviettm, an animated rainbow, but he lias the beauty of green
pan, wild* violets, and mossy logs. As we watch him in (lie water, with his bright blended
colors and gentle ways, once more, with Old Izaak, "we sit on cowslip banks, hear the birds
ring, and possess ourselves in as much quietness a- the silenl silver streams which we Bee glide .->>

quietly by us." During the ordinary business of the year, Diplerion, like most sensible fishesand
men, dresses plainly. It is not easy to pet time for contemplation when the si ream- are low and
food Is scarce. Besides, a plain coat may ward off danger as well a- facilitate attack. At all
tune-, however, lie may he known by these marks: The tins are all large; the ba< i Is covered
With Zigzag markings, while on the lower part of the shies are 8 or !t W-shaped olive spots;

sre more or lees connected above, and sometimes form a wavy line. The eyes are promi-
nent; the snout in very short ami rounded; while the little Inferior mouth is puckered up a- it

Ing " pi nnes ami prisms, prunes and prisms." Hut when the fust blue birds give warning
by their shivering and bodiless notes that spring Is coming, then Diplerion puts on his wedding
slothes and becomes, in fact, the Qreen-eided Darter, The dorsal Una become of a bright
green, witb a scarlet band at the bass of each; the broad anal bass tinge of the deepest emerald;
while every spot ami line upon the side lias turned from an nndeflned olive t,. a deep rich

green, such as is scarcely found elsewhere in the animal world excepting on tin- heads ol
The same tint shme- out on the branching rays of the oaodal fin, and maj he Boon -in

h the white of the belly, '''he blotches nearest the middle of the back become black,
and tbickl) sprinkled everywhere are little shiny specks of clear bronze orange, in tie

rium Diplerion i- sh\ ami retiring, too much of a fine lad] to i ramble fbi angleworms "i to

nap at the "bass feed." She is usually hidden among the plants or curled up under an arch
"l tones or in ;i geode, -(Jordan ft Oopsland. i
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471. BOLEOSOMA, De Kay.

(Tessellated Darters.)

Boteosoma, Of. Kay. New York Fauna: Fishes, 20, 1842, (tessettaium ohnabedS).

Arlina, Girard, Proc. A.c. Nat. Sci. Phila., 1859, 64, {effulgent .

Estrella, Girard, Froc. Ac Nat. svi. Pliila., 1859, 66, (atromaculata).

VaiUantia, Jordan, Bull. D. S. Xat. Mus., xn, 89, 1S7S, (camurum).

Body moderately elongate, fusiform, but slightly translucent. Head
small, narrowed forward, the profile convex. Mouth -small, horizontal,

the lower jaw included
;
premaxillary protractile. Mamillaries not adnate

to preorhital. Vomerine teeth present. Scales large; lateral line con-

tinuous or interrupted behind ; helly with ordinary scales. Gill mem-
branes broadly or narrowly connected. Dorsal spines usually 9, very

slender and flexible ; soft dorsal much larger than anal ; anal normally

with a single, short, slender spine, the first soft ray simple, but articulate
;

ventrals well separated ; vertebra; (B. nigrum) 15 + 22= 37. Pyloric cceca

3 to 6. Frontal region of skull very short and narrow
;
parietal region

flattish above; no supraoccipital crest. Coloration olivaceous and

speckled, the males with inky black in spring; no red or blue. Size

small. Very active little fishes ; abounding among weeds in clear streams.

(3o//c, arrow, dart; ov/ia, body.)

Boleosoma :

a. Lateral line complete or very nearly so; pyloric cceca 6.

b. Pectorals very long, % to % longer than head; opercles scaly; gill membranes Bome-

wfaat connected.

c. Snout about as long as eye; profile steep and nearly straight; scales about 43.

LOXGIMAM'S, 1444.

cc. Snout shorter than eye; profile rounded; mouth small, inferior; scales about 37.

P0DO8TBM0NK, 1445.

bb. Pectorals moderate, about as long as head: body and fins speckled; male with the head

black in spring.

d. Head more or less scaly: dorsal rays usually IX-12 to 14; scales 44 to 55.

Mi. RUM, 1446.

dd. Head wholly naked; dorsal rays usually VIII-10: scales 45 to 50. sisax.t, 1447.

Vaillantia ;

:

aa. Lateral line ceasing near middle of body; pyloric cceca 3: cheeks and oj>ercles scaly:

breast usually so; head speckled above. D. IX or X-10 or 11; A. I, 7 or I, 8; scales

about 56. CAMiRVM, 144^.

1444. BOLEOSOMA LOXGIMAM S (Jordan).

Head 4? ; depth 5. D. X-13 : A. I, 8: scales 5-44-7. Body moderately

elongate, not much compressed : head rather long, somewhat ldunt anter-

iorly, convex above the eyes; profile of the snout steep and nearly straight:

premaxillaries protractile ; lower jaw included: maxillaries reaching front

of orbit, about as long as eye, which is 4 in head, and about as long as

snout; teeth rather strong: gill membranes a little connected. Lateral

line complete ; scales rather large ; belly naked anteriorly, with ordinary

scales posteriorly. Cheeks naked: opercles with some scales : nape and

breast naked. Pectorals very long, reaching front of anal, about U times

N tned for Leon Vaillant, ichthyologist of the museum at Pari-;, author of a most excellent

monograph of the Elheostomidee.
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as long as head; ventrals long, but not reaching tips of pectorals nor front

of anal ; dorsal spines high, the longest lj- in head ; soft dorsal very high,

1-iV in head ; anal smaller than soft dorsal ; anal spine short, the first ray

longer than the spine, simple, hut articulate toward the tip ; caudal lunate.

Color in spirits : Straw color, many scales on the back darker ; 10 dark

spots on sides, rather irregular and small ; 1 at base of caudal and 1 on
front of opercle; back with 5 or 6 dark cross blotches. Both dorsals with
dark spots ; caudal and pectoral somewhat barred ; 3 or 4 dark bars only

on caudal; ventrals and anal plain
; a stripe forward from eye, but only

a very faint dark shade below eye ; a little black spot on base of pectoral

above ; sometimes faint dark dashes on lower part of side, alternating

with the dark blotches. In life this species is clear green, with markings
of darker green or black. Length 2\ inches. Basin of James River, Vir-

ginia ; recorded from North River at Loch Laird, Virginia
; Buffalo Creek

near Lexington, Virginia, and Elk Creek near Natural Bridge, Virginia.

An active species living among rocks ; locally abundant, (lonyiis, long;

manus, hand.)

Etheosloma longimana, Jordan, Proc. Ac. Nat. Sci. Phila., 1888, 179, tributary of James River,
Virginia; (Type, No. 24619, Mus. Comp. Zool., 8 specimens); Jordan, Proc, U. S.Nat. Mus.,

*
1888, 361.

Boleosoma longimanus, Boulenger, Cat., I, 95.

1445. BOLEOSOMA PODOSTEMOXE (Jordan & JenkinB).

Head 4*
; depth 5f ; eye 3f in head, a little longer than snout. D. X-13

;

A. 1,8; scales 4-35-6. Body rather stout, somewhat compressed, the back
elevated. Head short, rather bluntly rounded in profile, the rather wide,

blunt snout overhanging the small inferior mouth. Upper jaw protrac-

tile; maxillary short, freely movable, just reaching front of eye, and
scarcely as long as eye; mouth very small, inferior, contracted; teeth

small
;
gill membranes broadly united. Cheeks, nape, and breast naked;

opercles with a few large scales; preopercle entire; middle line of belly

naked anteriorly with ordinary scales behind; lateral line complete.

Dorsal fins moderate; anal fin lower and smaller than soft dorsal; anal

spine short; first anal ray simple, a little longer than the spine and artic-

ulate toward tip; candal truncate; pectorals rather long, j- longer than

head, reaching beyond ventrals to vent. Color, light yellowish green,

with 7 or 8 small dark quadrate spots along side; 5 or (> larger ones along

back; scales of back mostly with dark centers; a dark bar below eye : a

little spot behind eye; a dark opercular bar and a dark bar before and
behind pectorals; lower side of head with some dark Bpots; pectorals,

both dorsals and caudal, with cross bands of dark olive spots; dorsal in

life also spotted with brownish red : caudal also w itli a Mibterininal dark

band; ventrals and anal nearly plain. Length 2 inches. Roanoke Ki\ ei

Basin : locally abundant in very clear streams, living almost exclusively

m the liver weed PoAottemon c<ratophyllv m (Miohaux), whence the specific

name.
'.,,/./ podoatemone, Jordan a Jenkins, Ppw ' 3. Nat Mui., I Roanoke Rlvei

at Roanoke, Salem, and Alieghany Sprnujs, Virt;mi;i. (Type, N Coll. Joi
<lnn, i.mi maim, mill Jeni

temone, Boulenger, Cat., i, 96\
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1446. BOLEOSOMA NIGRUM (Rafinesque).

(Johnny Darter.*)

Head 3f to 4£; depth 5 to 6; eye 3j to 4 in bead, equal to or a little

longer than snout. D. IX-12 to 14 (VIII to X-10 to 14); A. I, 7 to 9;

scales 5-44 to 55-9, rarely 35 to 40. Body fusiform, slender, little com-

pressed. Head conical, moderate, the snout somewhat decurved. Mouth
small, lower jaw included. Cheeks and breast naked (specimens occasion-

ally found with these regions closely scaly) ; opercles scaly ; space before

dorsal mostly scaled. Opercular spine strong ; space between mouth and

gill cleft about half head. Fins high
;
pectoral about as long as head

;

dorsals about equal in height, the spinous a little longer. Anal small,

its spine short and weak ; caudal truncate. Coloration pale olivaceous
;

back much tessellated with brown; sides with numerous small W-shaped

blotches ; head speckled above, mostly black in the males ; a black line

forward from eye and sometimes a line downward also ; fins barred

;

males in the spring blackish anteriorly, often almost entirely jet black.

Tubes of the lateral line sometimes obsolete on the last 4 or 5 scales.

Length 2 to 2^ inches. Eastern United States, almost everywhere, espe-

cially northward, the typical form (nigrum) throughout the Ohio Valley,

Great Lake region, and Upper Mississippi west to Colorado and north to

Manitoba ;t very abundant in most streams, especially small ones, among

* We never grew tired of watching the little Johnny (Boleosoma nigrum, Rafinesque).
Although our earliest aquarium friend—and the very first specimen showed us hy a rapid ascent
of the river weed how "a Johnny could climh trees"— he has still many resources which we
have never learned. Whenever we try to catch him with the hand we begin with all the uncer-
tainty that characterized our first attempts, even if we have him in a two-quart pail. We may
know him by his short fins, his first dorsal having but 9 spines, and by the absence of all

color save a soft yellowish brown, which is freckled with darker markings. The dark brown
on the sides is arranged in 7 or 8 W-shaped marks, below which are a few flecks of the same
color. Covering the sides of the back are the wavy markings and dark specks, which have given
him the name of the "Tessellated Darter," but Boleosoma is a braver name and we even prefer

"Boly" for short. In the spring the males have the head jet-black, and this dark color often

extends on the back part of the body so that the fish looks as if he had been taken by the tail

and dipped into a bottle of ink. But with the end of the nuptial season this color disappears,

and the fish regains his normal strawy hue. The head in Boleosoma resembles that of Diplesion,

but the habit of leaning forward over a stone, resting on the front fins, gives a physiognomy
even more frog-like. His actions are, however, rather bird-like, for he will strike attitudes like

a tufted titmouse, and he flies rather than swims through the water. He will, with much perse-

verance, push his body between a plant and the side of the aquarium and balance himself on
the slender stem. Crouching cat-like before a snail shell, he will snap off the horns which the

unlucky owner pushes timidly out. But he is often less dainty, and, seizing the animal by
the head, he dashes the shpll against the glass or a stone until he pulls the body out or breaks
the shell.

—

Jordan & Copeland.

f Specimens obtained by Mr. Woolman from Big Stone Lake, Minnesota, and which may repre-

sent a tangible variety, are described as follows:

Head :V/2 ; depth 5§; eye ±% (4 without flap), equaling snout. D. VIII-12; A. I, 8; scales

4-49-5. Resembling the variety olmstedi in the high fins and slender body; head moderate;

caudal peduncle long and slender; mouth large, nearly horizontal; prcmaxiliaries protractile,

maxillary reaching vertical of pupil; gill membranes scarcely connected. Cheeks naked or

nearly so; opercles, nape, and breast sealed; belly with ordinary scales; lateral line complete,

slightly arched in anterior portion. Dorsal fin high, the longest spine about 1% in head, the

soft portion a little higher; anal rays about 2 in head; anal fiu smaller than soft dorsal, its base

1£ in that of soft dorsal; pectoral long, as long as head, almost reaching anal fin; veutrals short,

1% in pectoral. Color of male, in alcohol, dusky, with 10 or 11 darker vertical oars extending from

median line of back to below lateral line, the anterior ones narrow, those on posterior part Ol

body broader; the spaces between these bars with small dark punctulations; topand sidesof head

profusely punctulate, a dark suborbital spot; spinous dorsal black on membrane connecting first

2 or 3 spines, rest of spinous part punctate and edged with black; a small black spot on posterior

part ; Boft dorsal more or less mottled; caudal paler, some black on tip and edges; anal profusely

covered with fine dark points, thickest on edge; ventrals blue black; pectorals pale. Length 2

inches, Known only from Big Stone Lake, Ortouville, Minnesota.
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gravel and weeds. The typical form (nigrum) has the lateral line slightly

interrupted behind, the dorsal rays usually IX-12, and the fins rather low.

(niger, black.)

Etheostoma nigrum, Rafinesqi'e, Ichth. Ohiensis, 37, 1820, Green River, Kentucky.
Boleosoma maculatum, Agassiz, Lake Superior, 305, 1850, Lake Superior. (Coll. Agassiz).

Boleosoma olnutedi brevipintm, Cope, Journ. Ac. Nat. Sci. Phila., 1868, 214, Kiskiminitas River,
Pennsylvania.

Boleosoma mutation, Vaillant, Rccherches sur Etheostomatida*, 88, 1873; substitute for maculatum

of Agassiz, changed on account of the prior maculatum of Kirtl.vnd.

PeedUcUhys beam, Jordan, Proc. U. S. Nat. Mus., 47 (
J, 1884, Tabo Creek, Lafayette County,

Missouri. (Type, No. 35754.)

Boleosoma nigrum, Boulenqer, Cat., I, 93.

Represented Northeastward by

1446a. BOLEOSOMA NIGBUM OLMSTEDI (Storer).

(Tessellated Darter; Grand Oranchee.)

Head 4; depth 5£. D. IX-14 or 15; A. I, 9; scales 47 to 52. Body
slender, little compressed, with long caudal peduncle. Head slender,

rather pointed. Cheeks and opercles scaly ; space before dorsal and breast

usually naked, sometimes closely scaled. Fins very high, pectorals reach-

ing past tips of veutrals. Coloration olivaceous, tessellated above ; sides

wkli blotches and zigzag markings; fins speckled or somewhat barred;

head not speckled, dusky in males ; usually a black stripe forward from

the eye and another downward. Length 3£ inches. Lake Ontario to

Massachusetts, south to Virginia, chiefly coastwise and east of the

Alleghauies
;
probably intergrades with Boleosoma nigrum, but generally

the dorsal is longer in olmstedi, the fin higher, and the head more scaly.

(Named for Charles H. Olmsted, an early student of the fishes of the

Connecticut River.)

Wtheottoma olnutedi, Storer, Journ. Bost. Soc. Nat. Hist., 1841, 61, pL 6, fig. 2, Hartford, Con-

necticut. (Coll. Chas. II. Olmsted).

Feroa minima, Haldeman, Journ. Ac. Nat. Sci. Phila., vm, 1842, 330, Susquehanna River.

ma teteeUatum, I)e Kay, New York Fauna: Fishes, 20, pi. 20, fig. 57, 1842, "most of the

fresh-water streams of New York;" no definite locality given.

ma atromaetdata, GlKABD, Proc. Ac Nat. Sci. Phila., 1869, 66, Potomac River,

vicinity of Washington, D. C. ; a slight variety with nape and breast closelj scaled;

thin form found also in Cayuga Lake, New York.

"

' Proc. Am. Philos. Soc, 1870, 270, Loyalsoc Creek, a tributary of

the Alleghany River in Pennsylvania.

ma olmttedi, Jordan & Gilbert, Synopsis,

*/;<./• I*, vn ii: a. 10; scalei 6 it > Bod] stout, the back rather
i; the caudal peduncle somewhat contracted; muzzle somewhat decurved; month

terminal. Dorsal fins mnch elevated, Color light brown, with 6 small dark dorsal spots, and
10 similar small >\»<\« along tii" dorsal line; ;i bar around muasle and one bolow eye. i

k. (Copo.) One specimen known, probablj an accidental variation

a ohunti ili.

I . N . A .
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Represented southeastward by

1446b. BOLEOSOMA NIGRUM EFFULGENS (Girard).

Head 4£ ; depth 6i ; eye 3f in head. D. IX-13 : A. I, 9 : scales 5-40 to

49-6. Body rather slender ; caudal peduncle not contracted : opercular

spines rudimental ; muzzle abruptly decurved. Opercles scaly ; cheeks,

nape, and breast naked; sometimes a few scales on cheek. Fins very

high : caudal very much rounded ; ventrals reaching anal
;
pectorals still

longer. In the males the dorsal is extremely high, the membranes largely

black, the rays spotted with white ; seven dark cross blotches on back
;

8 faint dark marks on side, the intervening spaces metallic green in

life ; a small spot at base of caudal ; caudal with white specks. Length

2\ inches. Maryland to North Carolina, (effulgens, brilliant.)

Arlina effulgent, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 64, brooks and streams flowing

into the Potomac River; Vaii.lant, Recherches, 142, 1873.

Boleosoma effuigens, Jordan & Gilbert, Synopsis, 493, 1883.

Represented in streams of Virginia by

1446c. BOLEOSOMA NIGRUM VENILLARE (Jordan).

Head 4; depth 4£. D. VIII or IX-10 to 12: A. I, 7 ; scales 4-35 to

47-6. Body rather short and stout : caudal peduncle not contracted
;

opercular spine moderately developed : space in front of dorsal fin naked;

muzzle moderately decurved ; eye moderate. Second dorsal very high,

higher than long: pectorals and ventrals long, nearly reaching anal.

Coloration olivaceous, the sides with traces of vertical bars : first dorsal,

ventrals, and anal black; second dorsal and caudal strongly barred with

pale in fine pattern : head black in the male ; lateral line complete. Fins

shorter than in ohnstedi, the scales larger; the form joined to both nigrum

and olmstedi by series of variations. Length 3 inches. Tributaries of the

James, Roanoke, and Rappahannock rivers ; common. (vtxiUariv, carry-

ing a standard, from the high fins.)

Boleosoma oexMare, Jordan, Proc. U. S. Nat. Mus., 1879, 235, Rappahannock River, War-
renton, Virginia; a very extreme specimen with D. VIII-10; A. I, 7; scales 4-35-6; (Coll.

Charles Hallock); Jordan & Gilbert, Synopsis, 493,1883.

Efheostema nigrum vexUlare, Jordan, Bull. U. S. Fish Comm., VIII, 1888 (1890), 112 and 124.

Represented southeastward by

1446d. BOLEOSOMA NIGRUM MACILATICEPS (Cope).

Head 4 ; depth 6* : eye 3f in head. D. IX-13 : A. II, 8 ; scales 5-41-10.

Fins large; opercular spine moderate; cheeks naked. Pale yellowish,

with ill-defined series of dorsal and lateral spots and many speckles

between ; top of head, nape, and muzzle marked with large brown spots
;

all the fins black, barred. Common in the upper waters of the Catawba
River, North Carolina. (Cope.) (maculatus, spotted : ceps, head.)

Boleosoma macvlaticepe, Cope, Proc. Am. Pbilos. Soc, 1870, 269, Upper waters of the Catawba
River, North Carolina.
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Another form or species of this type from Nebraska may be recorded as

1446e. BOLEOSOMA NIGRUM MES.El M (Cope).

A stout, little compressed species, with large scales. Dorsals not in con-

tact. Eye 5 in head, more than once in muzzle, anterior to its border

;

head 4£ in total length. Caudal very rounded, first scarcely as high as

second dorsal. Pectorals longer than ventrals, not reaching vent. Scales

4-40-5. D. IX-13 ; A. 9 ;
V. I, 4. Outline of back rather elevated.

Beside the large size of the scales, the proportionately longer head and 4

soft ventral rays distinguish it from other species. The color in spirits is

pale brown, with four dorsal blotches, and a few groups of zigzags on the

sides. Second dorsal and caudal barred. (Cope.) We have the follow-

ing additional notes upon the type of this species : Head 3f in length

of body; pectoral as long as head; dorsal spines IX; the ventral raya

appear to be really I, 4 ; anal spine weak. Cheeks naked
;
gill membranes

separate. Eye not half as large as in specimens of nig ruin of same size,

4£ in head in adult ; snout more pointed than in other species of Boleo-

soma; mouth larger. Lateral line complete. A true Boleosoma and appa-

rently a valid species. Type, a single specimen in poor condition in the

Museum of the Academy of Natural Sciences at Philadelphia. Platte

River, near Fort Kearney, Nebraska; only the type known. (nus8CBU8
}

liiaatoq, intermediate.)

Pcecilichthys vtesieus,* Cope, Proc. Ac. Nat. Sci. Phila., 1864, 232, Platte River, near Fort
Kearney, Nebraska. ^Coll. Dr. Hammond.)

Boleosoma mesoeum, Vaillant, Recherches, 98, 1873.

1447. BOLEOSOMA SUSAN.E (Jordan & Swain).

\\ ; depth 6*. D. VIII-10 or 11; A, I, 8 ; scales 4-45 to 50-6.

General form and appearance of Boleosoma nigrum, the body slenderer,

the tins smaller, and the head entirely naked. Body very slender, fusi-

form, little compressed, the back not much elevated. Head short and
small. Mouth small, inferior, formed an in other species of the genus.

Snout .short, bluntly decurved. Eye rather large, a little longer than

snout, the maxillary extending to below front of pupil. Whole bead,

nape, breast, and middle line of belly naked. Scales rather large, the

tubes of the lateral line wanting on the last;3 or 1. Pins moderate, the

dorsals shorter and lower than usual in this genus, highest in the males.

Anal spine single, weak. Pectorals rather long, teaching well beyond

kips of vent i a Is, their length about equal t<> that of head. Color in life

essentially as ic BoUosoma nigrum, the mules (in spring) with the head

and tins jet black, the body blaokisb olive, barred with blaok, Females
light olive, tessellated with darker, and with dusky spots along the lat-

eral line. A dark sput before eye a ml one .m naek before dorsal
J
lower

litis pale: both dorsals and oaudal with darkei hats. Length 2 inohes.

Basin <>f the Upper Cumberland River, Kentuokj : locally abundant. A
irell*marked species, without bright colors; small ami slender. (Named
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for Mrs. Susan Bowen Jordan, who was interested in life studies of the

darters.)

Boleosoma susanse, Jordan & Swain, Proc. U. S. Nat. Mus., 1883, 249, Wolf Creek and other

tributaries of the Clear Fork of Cumberland River, near Pleasant View, Whit-
ley County, Kentucky (Type, No. 36501. Coll. Gilbert & Swain); Boulengeh, Cat., i, 94.

Subgenus VAILLANTIA, Jordan.

1448. BOLEOSOMA CAMURUM, Forbes.

Head 4 to 4J ; depth 5* to 6£. D. IX or X-10 or 11 ; A. I, 7 or 8 ; scales

5 or 6-56 to 65-11, pores about 20 to 30. Body slender, moderately com-

pressed, with long caudal peduncle. Back somewhat elevated. Head
small, rather slender, the snout shorter than eye, strongly decurved.

Eye 4 in head. Mouth inferior, horizontal, small, the maxillary extend-

ing nearly to middle of eye. Gill membranes little connected. Cheeks,

opercles, and breast closely covered with rather large scales ; median line

of neck naked ; opercular spine strong ; scales moderate ; lateral line

quite short, nearly straight, reaching to middle of the spinous dorsal,

developed on 20 to 30 scales. Fins small, the dorsals well apart ; first

dorsal larger than the second, which is larger than the small anal
;
pec-

toral as long as head. Coloration much as in Boleosoma nigrum, but

rather paler, olivaceous ; back spotted and tessellated ; 6ides with about

10 irregular spots; a dark spot on opercles; head spotted above; a black

line across the muzzle ; no bar below eye ; dorsals and caudal fin finely

barred. Length 2J inches. Indiana and Iowa to Alabama and south-

west to Houston, Texas; common in Arkansas and southward in sandy

streams, (camurus, snub-nosed.)

Boleosoma camura, Forbes, Bull, n, 111. Lab. Nat. Hist., 40, 1878 (name preoccupied in Etheosloma,

but not in Boleosoma), streams of Illinois (Coll. Forbes); Boulenger, Cat., i, 96.

Vaillantia chlorosoma,* Hay, Proc. U. S. Nat. Mus., 1880, 495, tributary of Tuscumbia River

at Corinth, Mississippi, Sandy Creek at Artesia, Mississippi, and Horsehunter
Creek at Macon, Mississippi. (Type, No. 27428. Coll. Hay.)

Vaillantia catnura and chlorosoma, Jordan & Gilbert, Synopsis, 494, 1883.

472. CRYSTALLARIA, Jordan & Gilbert.

Crystallaria, Jordan & Gilbert, iu Jordan, Cat. Fi6hes N. A., 78, 1885, (asprella).

Body slender, elongate, subcylindrical, pellucid in life; scales small,

rough ; lateral line complete. Mouth small
;
premaxillaries not protrac-

tile ; teeth on jaws and vomer; cheeks and opercles scaly ; opercle with

a strong spine
,

gill membranes somewhat united ; branchiostegals 6.

*The following is the substance of Dr. Hay's account of Boleosoma chlorosoma :

Boleosoma chlorosoma (Hay).—Head 4%; depth b%. D. IX-11; A. I, 7 or I, 8; lateral line 50

to 60. Body slender, compressed, tbe dorsal region much arched. Caudal peduncle long and
slender, the body abruptly contracted at the vent. Head small, convex iu profile. Checks and
opercles scaled. Breast scaled or naked. Dorsals separated by a distance equal to half the head,

about equal to each other, larger than the anal. Lateral line developed on 4 to 20 scales.

Greenish yellow, with many blotches and zigzag markings of brown; a row of about 10 of these

blotches along each side, most distinct on caudal peduncle; about 8 square brown dorsal spots.

Top of head, opercular spot, aud subocular spot black. A black streak from eye to snout.

Length 2 to 1% inches.
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Both dorsals and anal high and long; caudal notched ; ventrals well sep-

arated ; anal with one feeble spine. This genus differs from Ammocrypta
chiefly in having the premaxillaries nonprotractile. The vertical fins are

much more developed than in the latter genus, there being 14 dorsal

spines and 12 soft rays in the anal fin. The squamation is much more
complete than in Ammocrypta, but the body is similarly hyaline. The
single species is one of the largest of the darters, much larger than the

species of Ammocrypta or Ioa, resembling species of Hadropterus in habit.

(Kpvara2.?iog, crystal.)

1449. CRTSTALLARIA ASPRELLA. (Jordan).

Head long and slender, 4i to 41 ; depth 7 to 8 ; eye large. D. XII to

XIV-13 to 15 ; A. I, 12 to 14 ; scales 7 to 10-98 to 100-10 (83 to 85 in speci-

mens from Alabama). Body long, slender; mouth not large, subterminal,

horizontal; premaxillaries not protractile; opercular spine well devel-

oped. Squamation much more complete than in Ammocrypta pellucida, the

scales very small and quite rough, largest posteriorly ; cheeks and oper-

cles with pectinate scales ; throat and belly naked, the space between
the ventrals scaled ; back of neck scaled. Fins large ; the dorsals well

separated, the spinous high, highest in front; second dorsal smaller,

smaller than anal ; anal spine high, flexible ; caudal lunate. Color hya-

line olive, with 3 or 4 dark, broad cross bands meeting over the back,

the width of each of the first 3 about equal to depth of body, the fourth

narrower, all extending somewhat obliquely downward and forward to

the lateral line ; a dark lateral band along side, made up of about 10

more or less confluent dark quadrate blotches, darkest where it passes

through the cross bands. Southern Indiana and Illinois to Arkansas and

Alabama, chiefly in the larger, clearer streams, where it is found in the

swift currents. Recorded from the Ohio River, at Rising Sun (Jenkins)

;

Wabash River, at New Harmony, Vincennes, and Terro Haute (Ever-

mann); Green River, Kentucky (Woolman) ; Chocolo Creek, Alabama
(Kirsch); and Washita River, Arkansas (Jordan & Gilbert), besides the

original locality in Illinois, where it was first obtained by Dr. Forbes.

A singularly interesting fish, (axprellus, a diminutive of Aspro.)

TleurolepU osprsfiuc,* JORDAN, Bull, n, 111. Lab. Nat. Hist., 38, 187s, rocky tributary of Mis-
sissippi River in Hancock County, Illinois. (Coll. Forbes.)

Ammocrypta eupreUa, Jordan a Gilbi rt, Synopsis, 190, 18815.

Etheostoma cupreUuB, Evkkmann ft Jenkins, Proc. U. S. Nat. Bins., 1888, 56,

Crystal!nrin agpreUue, BOUXKNOBR, Cat., I, I'll.

473. AMMOCRYPTA, Jordan.

(Sam> Darters.)

Vtomrolepi*, Agassi-/, liull. Mus. Oomp. Zottl., t,5, 1863, (peOuotfdtw), (not Ptow
genus of extinct Gtanoida).

Ammocrypta, Jordan, liull. r. s. N.u. Bins., \, •'•, 1877, (oeantf).

Body slender and elongate, suboylindrioal
;
pellnoid In Life. Bead slen-

der. Month rather wide, terminal, horizontal, the Lower jail Included;

* In i) riginal description, copied In Jordan a Gilbert, Sj oopsta, 180, the count of I

i immoorypta pilluoida was, bj » slip, substituted for that of OyHol tUm,
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premaxillaries very protractile; teeth on the vomer. Scales thin, ctenoid.

Little imbricated, present along the region of the lateral line and on the

tail, sometimes wanting on the hack or belly : lateral line complete,

each tube occupying nearly the whole length of its scale. Head scaly or

naked : no ventral plates, the belly naked. Gill membranes consid-

erably united, forming an angle at their junction. Dorsal fins moderate,

about equal to the anal fin and to each other: dorsal with about 10

spines: anal spine single, weak: ventrals well separated, behind pecto-

rals, their spines feeble
;
pectorals pointed, symmetrical, of 12 to 15 rays.

Vertebrae 23 -f- 21 = 11 (J. peUucida). Pyloric cceca 1. Frontal region of

skull narrow, the parietal region unusually depressed, the bones of skele-

ton all slender and thin. Sutures of skull very distinct ; supraoccipital

crest obsolete. Foramen of hypercoracoid very large. Darters of mod-

erate or rather large size, inhabiting the sandy bottoms of clear streams,

where they bury themselves entirely, exceping the eyes and snout. Col-

oration translucent, with bright reflections. ( a u/iog, sand ; Kpvrrrug, con-

cealed.)

a. Cheeks and opercles scaly; sides of body usually well scaled. pelixcida, 143".

aa. Cheeks and opercles naked; body imperfectly scaled. beaxii, 1451.

1450. AMMOCRTPTA PELIXCIDA (Baird).

(Sand Darter.*)

Head 4 to 4i : depth 7 to 84. D. X-10 (IX to XI-9 to 11) ; A. I, 8 to 10

;

scales about 75 (67 to 78), about 6 series above lateral line. Body elon-

gate, nearly cylindrical, the flesh pellucid in life, but of firm, wiry tex-

ture ; head stout. Cheeks, opercles, and temporal region scaled: the scales

embedded and more or less cycloid, Xeck above thinly scaled or naked;

scales of body not very rough, those along lateral line and caudal peduncle

most closely imbricated : belly entirely naked ; opercle ending in a short,

flat spine. Maxillary barely reaching to opposite the large eye ; eyes high

up, 3f- to 4 in head, nearly equal to snout, separated by a narrow, grooved

space. Pectorals shortish, almost as long as head, reaching tips of ven-

trals. halfway to vent. Translucent; scales with fine black dots: a

* We have often brought home with us a '•Johnny.** "Speck," or " Crawl-a-bottom." of a

different type from any of those whose habits we already knew. It had a very sharp nose which
projected over its mouth: its body was exceedingly slim and round, as transparent as jelly. hut

hard and firm to the touch. Its belly and much of its back were quite bare of scales and those
along its Mdes were small and inconspicuous. Our aquarium had been arranged for tlie con-
venience of our other EOieostomme friends and the bottom was thicklycovered with stones, among
which a small fish might easily kide. Several days passed after the introduction of the first .b»//<«-

crypta, which survived the change of water, when we noticed that it had disappeared. Careful
search among the stones andaroundthe geode only made it the more certain that it had gone and
increased our wonder as to the way; for surely it hail not ben eaten, nor had it jumped out, unless.

like Ariel, it could assumea '"shape invisible." Finally, after going over every inch of the ground,
there was discovered, under the nose of Boleosoma, which was standing, as usual, on its hands and
tail, the upper edge of a caudal fin, and on each side of Holy's tail appeared a little black
in a y-dlow frame. Ammocrypta was buried! Was he dead? Slowly one eye was closed in a Darter's

inimitable w ay—for they can outwink all animals in creation except owls—and a touch of a finder

on its tail Bhowed that it had lost none of its activity. It was quite improbable that it ha
buried so completely by accident, we therefore cleared of stones a small spot, leaving the hard
white sand exposed, and awaited developments. Then for dayswe watched it closely only to learn

that it could bury itself with great celerity, for it was not caught in the act. But our patiencewm
at last rewarded; for one morning, as we came out to breakfast, it juit it< nose, that we now knew
has a tip nearly as hard as horn, against the bottom, stood up nearly straight on its bead and with
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series of small, squarish olive or bluish blotches along the back and
another along each side ; lateral spots connected by a gilt band. Length
3 inches. Lake Erie to Minnesota, Kentucky and Texas ;

abounding in

clear sandy streams ; one of the most interesting of our fishes, burying
itself in the sand by an instantaneous movement, leaving only its eyes

and snout visible, (pellucidus, transparent.)

Pleiirolepts pellucidus (Baibd MS.) Agassiz, Bull. Mus. Comp. Zodl.,1, 5, 1863, no locality: the

specimens from Black River, Ohio, the types of Etheostoma pellncidum, Baird MS., 1853,

(Type, No. 1811. Coll. Baird); Vaillant, Recherches, 138, 1873, with plate.

Pleurolep ispellucidus, Jordan & Copeland, Amer. Nat., 86, 1877.

Ammocrypta pellucida, Jordan & Gilbert, Synopsis, 489, 1883; Boulenger, Cat., i, 102.

Represented northwestward by

1450a. AMMOCRYPTA PELLUCIDA CLARA (Jordan & Meek).

This variety differs from the typical pellucida in having no scales along
the nuchal region, and none on sides anteriorly, except the 5 or 6 rows
along the lateral line ; cheeks with few scales. It grades into the typi-

cal pellucida, although extreme forms are readily recognizable ; scarcely

worthy of separation from the species. Mississippi Valley, Wabash
River, west to central Iowa and Minnesota and south to Arkansas and
northern Texas, (clarus, clear.)

Ammocrypta clara, Jordan & Meek, Proc. U. S. Nat. Mus., 1885, 8, Des Moines River,

Ottumwa, Iowa. (Type, No. 35828. Coll. Jordan A Meek.)

Etheostoma pellncidum clarwn, Evermann & Jenkins, Proc. U. S. Nat. Mus., 1888, 49.

Represented southwestward by

1450b. AMMOCRYPTA PELLUCIDA VIVAX (Hay).

More fully scaled than typical pellucida, the region before the dorsal

being more or less closely covered with scales ; scales firmer and rougher.

A dusky bar across base of soft dorsal. In other respects essentially as

in pellncida. Pyloric ccoca 4. Vertebra 21 -f- 20 = 41. Length If inches.

a swift heating of the tail to right and left was in less than five seconds completely buried. The
sand had been violently stirred of course, and just as it had nearlj settled, probably in leas than
half a minute, its nose was put quietly out, and Bottling back left the twinkling eyes and narrow
forehead alone risible. Since tlion we have kept scores of them In an aquarium arranged
especially fur their convenience and have often seen I hem burrow into the sand. Thej will remain
buried so long as the water is pure and cool. Indeed, we now rely almost entirely on them to
warn n> n hen the water needs changing. When this need is fell they come out ol the .-and and
lie <>n the bottom panting violently. We have been unable to discover any immediate Incentive
for the act. it seems to be entirely unpremeditated. A cumber of them in confinement lie

helplessly on the bottom, motionless and slowlj breathing, when one suddenly starts and buries
his lead and neck in the now whirling sand; by a motion as quick at thou -lit, hi- tail heals

frantically aboul and when again the clean sand lies smooth on the bottom the little ej

looking at you like two glistening beads, as If to witness your applause a1 bo clever a trick.

v7e have never seen Ammocrypta taste off I. nor do we ever expeel to do so; for although its

mouth bristles with teeth. Its small size forbids an attack on any game which we can offei i

•

quiescenl habits and the character of the bottoms to which it confines itself seem to Indicate thai
it- prey is mi mite if nut microscopic, But speculation aboul what we do not know u to its food

i

pci ulation as to the origin of its chat u t< i lati< Features—how, for Instam . tin

hard snout, the transparent muscles, and theburrowing habits are consequent on iis lossot scales,

or how the loss of unnea arj i d< and of pigment cells is consequent on its burrowing habits.
Then, w hen we have finished these matters, we might Inquire how it cs about that tni

"Johnny Darters" at all, and why do other continent had them.

—

Jordan .t CbosIoncL
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Mississippi and northwest through Arkansas to Texas; in sandy streams.

(vivax, vivacious.)

Ammocrypta vivax, Hay, Bull. U. S. Fish Comni., n, 1882(1883), 58, Pearl River, Jackson,

Mississippi. (Type, No. 32213. Coll. Hay.)

1451. AMMOCRYPTA BEANII, Jordan.

Head 3| to 4; depth 7*. D. VIII to X-10 or 11; A. I, 9 or 10; scales

65. Body greatly elongated, subcylindrical, transparent. Head rather

large, heavier than in Ammocrypta pellucida. Mouth rather wide, nearly

terminal; the upper jaw somewhat the longer; outer teeth strong,

hooked. Opercular spine obsolete. Head entirely naked. Body naked,

except the caudal peduncle, which is sparsely covered with t'hin, embed-

ded scales, and a series of rather large scales along the sides, on which
the lateral line runs. Dorsal fins high, wide apart, about equal in height

to the anal fin and to each other ; caudal fin emarginate. Color trans-

lucent, without bars or spots, the lateral line shining golden in life.

Spinous dorsal with a large black spot on the membrane anteriorly,

another near the middle, and some small ones behind; other fins with

their membranes dusted with dark points. Length 2\ inches. Gulf

States, Alabama to Louisiana; rather common in sandy bottoms of clear

brooks in the pine woods. (Named for Dr. Tarleton Hoffman Bean, its

discoverer.)

Ammocrypta beanii, Jordan, Bull, x, U. S. Nat. Mus., 5, 1877, Notalbany River, Tickfaw,
Louisiana, (Coll. Bean); Boulenger, Cat., 1,103; Jordan & Gilbert, Synopsis, 489.

Ammocrypta gelida, Hay, Proc. U. S. Nat. Mus., 1880, 490, Chickasawha River, Enterprise,

Mississippi. (Young.) (Type, No. 27425. Coll. Hay.)

*

474. IOA, Jordan & Brayton.

Ioa, Jordan & Brayton, Bull. U. S. Nat. Mus., xn, 88, 1878, (ritrea).

This genus differs from Ammocrypta chiefly in the presence of 2 well-

developed spines in the anal fin. The anal fin is proportionately smaller,

and the scales are larger and rougher, more fully covering the body.

Species small and slender, translucent in life ; abounding in sandy brooks

of the southern pine woods. (16c, an arrow or dart.)

<t. Cheeks and opercles closely scaled; anal rays II, 7. yitrea, 1452.

aa. Cheeks and opercles naked; anal rays II, 10. vigil, 1 153.

1452. IOA VITREA (Cope).

Head 4 to 4£ ; depth 7 to 7|. D. VII to IX-11 to 14; A. II, 6 to 9;

scales 50 to 62. Form of Ammocrypta pellucida, or a little less elongate.

Head slender, acuminate ; mouth not very small, maxillary reaching

front of eye; temporal region scaled; eye 3f in head, nearly equal to

snout ; cheeks and opercles covered with large, imbricated, very roughly

ctenoid scales, these scales extending forward to the maxillary and back-

ward to edge of opercle and on subopercle ; the feeble opercular spine is

almost hidden by them. Middle and lower part of the sides of the body
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covered with large, imbricated, very rough scales, these less closely set

below; breast naked ; behind the ventrals the middle line of the belly

with some small scales, behind which is a naked space bounded by small

embedded scales, and extending as far as tLe vent ; back, from middle of

first dorsal forward, naked, posteriorly more or less scaly. Fins low and
small, the second dorsal longer than the first or the anal, the spines

slender ; anal spines short
;
pectoral fins long and narrow. Translucent,

with small dark spots on back and sides, besides finer specklings ; fins

plain. Length 2 inches. Southeastern Virginia and eastern North Caro-

lina; locally abundant in clear sandy streams in pine woods, (vitreus,

glassy.)

Pcecilichthys vitreus, Cope, Proc. Amer. Philos. Soc. Phila., 1870, 263, Walnut Creek, a tribu-

tary of Neuse River, Wake County, North Carolina. (Coll. Cope.)

Ioa vitren, Jordan & Gilbert, Synopsis, 490, 1883.

Ammocrypla vilrea, Boulenger, Cat., i, 102.

1453. IOA YIGIL, Hay.

Head 3£ ; depth 6; eye 3, greater than snout. D. X-12; A. II, 10; scales

about 60 in longitudinal series. Body slender ; head long ; caudal pedun-
cle compressed and comparatively deep, the fish, therefore, having nearly

the same depth throughout its length. Top of head sloping gradually

from occiput to snout. Upper jaw protractile ; mouth large, terminal,

slightly oblique; the jaws equal, maxillary reaching anterior edge of

pupil; interorbital space very narrow
;
jaws with recurved teeth; oper-

cular spine well developed ; opercles and cheeks naked. Dorsal fins well

separated; the origin of spinous dorsal i distance from snout to base of

caudal, its length £ and its height ^ length of head; soft dorsal Bame
size as spinous. Length of anal fin t length of head, its height ^ head.

Posterior portion of body densely scaled, anterior portion probably with

few scales above, but none below the lateral line. Pale straw color or

pellucid in life with some blotches and specks of olive, about 10 square

spots along the back, and about as many along the lateral lino, most dis-

tinct posteriorly
; top of head dusky ; a small but distinct black spot ;it

base of caudal. Length 1 inch. (Hay.) Only one specimen known.

Pearl River, Jackson, Mississippi; a rather doubtful species, possiblj

variation of Ammocrypia bcanii. (vigil, wide awake.)

igil, Hay, Bull. V. 8. Fish Conim., n, 1882 (1 Pearl River, Jackson, Missis-

sippi. (Coll. Hay.)

The genus Ammocrypta represents the extreme of development of tin-

series of darters with elongate bodies, a natural series being formed from

Peroina through Hadropterus, Ulocentra, and Boleowma t<> Cryatallaria and
AmmiH riipia. Another well-marked series, al fust parallel with these and

closely related to its members, leads off from Hadropterut and Ulooentr*

throngb Etheostoma, culminating in Mioroptroa. This second series is

distingnished as a whole by firmer skeleton with fewei vertebras, the

skull more eonvea in cross section, the anal ftn smaller and the fin rays

tending to become fewer, in habits, the species of the second gronp an
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more quiescent, swimming less freely for a distance, but lying at rest for

some time, then moving with sudden jerks. In this series bright blue or

red coloration in the males is more frequently observed. We begin the

series Avith the chief group, Etheostoma, a group from which as a whole

Hadropterus can scarcely be separated.

475. ETHEOSTOMA, Rafinesque.

Etheostoma, RAFINESQUE, Journ. de Physique., etc., Paris, 1819, 419, (cajirodes, blennioide.s, flabel-

lare; first restricted by Agassiz, 1854, to aspro, wrongly ideutified as "blennioides; " restricted

by Cope & Jordan, 1877, to flabellare).

Poccilosoma, Agassiz, Lake Superior, 1850, 299, (variable) (name preoccupied).

PceciUclrthijs, Agassiz, American Journal Sci. and Arts, 1854, 305, (rariatus).

Catonotus, Agassiz, American Journal Sci. and Arts, 1854, 305, (jlabellatus).

Oligocephalus, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 67, (Zepidws).

Nothonotus, Agassiz, Bull. Mus. Comp. Zool., i, 3, 18G3, (maculatus).

Astatichihys, Vaillant, Recherches sur les Etheostomatina, 107, 1873, (csmileus).

Nanostoma, Putnam MS., Jordan, Bull. U. S. Nat. Mus., x, 6, 1877, (zonal is) (not Nannostomits,

GI'nther).

Eholhceca, Jordan, Rept. U. S. Fish Coram., 1885, 868 (zonalis, substitute for Xanostoma, regarded

as preoccupied by Nannostomits).

Torrenlaria, Jordan & Evermann, new subgenus, (anstrale).

Nivicola, Jordan & Evermann, new subgenus, (boreale).

BafinesquieUus, Jordan & Evermann, new subgenus, (pottsii).

Claricola, Jordan & Evermann, new subgenus, (julia).

Body robust, or rather elongate, compressed. Mouth terminal, or sub-

inferior, varying in size ; the lower jaw included or not
;
premaxillaries

not protractile ; maxillary movable. Teeth rather strong, usually present

on vomer and palatines. Gill membranes separate or more or less broadly

connected. Scales moderate or small, ctenoid ; top of head without scales
;

scales of the middle line of the belly persistent and similar to the others
;

lateral line well developed, nearly straight, often wanting posteriorly

;

fins large, writh strong spines ; first dorsal usually longer and larger than

the second, writh 7 to 15 spines ; anal with 2 strong spines, the anterior

usually the larger, the second rarely obsolete ; anal fin always smaller than

the soft dorsal; ventral fins more or less close together. Skull narrow,

the parietal region very strongly convex in cross section ; supraoccipital

crest very small or wanting; lower pharyngeals very narrow. Vertebrae

33 to 39, usually 15 + 21= 36. Pyloric co3ca 3 or 4. Bones rather firm.

Coloration various, often brilliant. As here understood, a very large

genus covering a great variety of forms. Many attempts at further sub-

division have been made and some of the subgenera indicated below

have been considered of generic value. Iutergradations of all sorts

occur and the technical characters do not always indicate the real rela-

tionship. Many of the species are excessively variable, each brook having

its peculiar race. (The word Etheostoma is stated by Rafinesque to mean
"various mouths," the species known to him, i. e., Percina caprodes,

Diplesion blennioides, and Etheostoma flabellare, being so different in respect

of the form of the mouth that he conceived that they might belong to

different subgenera. The etymology of the word is not evident, unless
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it be from rfieutj to strain, and ora/na, mouth ; trepo^, different, and

oTo/xa, would make Heterostoma.)

«. Lateral line complete (a few tubes very rarely wanting).

b. Gill membranes more or less broadly connected across the isthmus; ventrals separated

by a distinct interspace, which is not so wide as base of the fin; anal spines nor-

mally 2.

r*02CiLiCHTHYS (noiKiXos, variegated; tx^'?, fish):

e. Anal fin nearly as large as soft dorsal ; spinous dorsal with about 13 spines; head

almost naked; fins very large; colors brilliant. variatvm, 1454.

Nanostoma (j/ovo?, small; crrofxa, mouth):

cc Anal fin much smaller than soft dorsal; spinous dorsal with 9 to 12 spines.

d. Head entirely naked.

e. Scales moderate, 48 to 57; pectoral % longer than head; D. about XII-13;

sides with dark green spots. swannanoa, 1455.

ee. Scales rather large, 40 to 48.

/. Pectoral about as long as head; D. about X-ll.

g. Head large, 3% to 4 in length; sides with dark green blotches.

THALASSI.MM, 1456.

gg. Head rather small, 4% in length; males with series of scarlet

spots along the rows of scaleB. inscriptum, 1 17.

ff. Pectoral much longer than head; D. XII-12; body robust; the depth

4% in length; color olive with dark oblique bars, blenmi s, 1458.

dd. Head not entirely naked.

//. Cheeks naked; opercles scaly; scales 50 to 60; body slender, the depth 5 !

.j

in length; color green, with darker markings. ripestre, 1459.

hh. Cheeks and opercles scaly (rarely naked); body slender, the depth 5 to 6

in length. D. about X-ll; pectoral about as long as head.

/. Scales about 42; males with series of dark spots along the rows of

scales. ELEiiANs, 1 160,

ii. Scales about 50; no distinct dark spots along series of scales.

zonale, 1461.

Nothonotus (voOos, prominent; vwtos, back):

bb. Gill membranes scarcely connected across isthmus; first dorsal long; anal rather

small; ventrals near together, the interspace very narrow.

j. Humeral region without enlarged black scale.

k. Head short, the muzzle abruptly decurved; scales 50 to 5S;,'vertical fins black-

edged; breast blue in life.

/. Dorsal spines 11 or 12. I amiimm, 1462.

U. Dorsal spines 14. vtim.kati m, 1463

Ick. Head rather long and pointed, the snout not decurved.

in. Scales rather small, 56 to 63; body and tins variegated with red.

n. Color olive; throat blue; sides in male with crimson spots and |

brown, Wavy, lateral band. I>. XII-12. maim i.mim, [464.

mi. Color yellowish, with 1 dark bar-: 10 to 12 oblong dark spots on

sides; una with red in male; i>. \ l -
1

-j

.

oinxbbum, 1465,

mm. Color greenish, with 8 to 10 transverse bluish bands; between each

pair a bluish rhomb; a black caudal spot; Sna with yellow.

D. XII-13. i 1 1 \n m.

mm. Scale- rather large, about i.v male olive with quadrate red spots, on

tides; breast blue; bell\ orange; till- ornate; form robUSt

i:i i I I i\l \ l I M, 1 167,

//. Bnmeral region with an enlarged black scale; scales 19 to D \ 11

olivaceous, witb 8 to 10 dark cross bars; form robust. JoanAXi, 1468

,i ime more oi Leu Incomplete (occasionally nearij or quite complete In

In tquamkept); ventrals close together, the Inters] tght; first donal andanal

rather small.
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Tobrentabia (torrens, a swift stream):

o. Anal spine single as far as known; head naked or very nearly so; a black humeral

process or scale; snout sharp, the mouth large.

p. Scales 68; body and head very long and slender. A. I, 10; gill membranes separate.

SAGITTA, 1469.

pp. Scales 58 to 66; body rather deep, the head slender. A. I, 7 or 8; gill membranes

moderately connected; body with sharp cross bands. australe, 1470.

oo. Anal spines normally 2.

q. Gill membranes scarcely connected; lower jaw moderate, not projecting.

NIVICOLA {nix, niveus, snow; colo, to inhabit):

r. Fins very small, the dorsal rays VIII-9; cheeks and opercles scaly; scales 53.

BOREALE, 1471.

//•. Fins not very small. Dorsal spines 9 to 13; the soft rays 10 to 14.

11AFINESQUIELLTJ8 *:

s. Dorsal fins more or less connected; last dorsal spine not longer than next

the last; a dark humeral scale; coloration mottled; form very robust,

the depth about 4 in length; scales 44 to 50. pottsii, 1472.

Oligocephalis (oAiyo?, few, small; Ke^aAij, head):

ss. Dorsal fins well separated, the last dorsal spine short; form comparatively

slender.

t. Humeral region without differentiated black scale-like process; some-

times with a faint dark spot.

u. Scales between spinous dorsal and lateral line 4 to 7.

v. Head not entirely naked.

w. Cheeks and opercles more or less closely scaled.

x. Scales small, about 60; soft dorsal with 10 or 11 rays;

body slender. iow.e, 1473.

xx. Scales moderate, 41 to 55; soft dorsal rays 12 or 13.

y. Lateral line almost or quite complete; sides in

male with bluish bars or blotches.

jessi^e, 1474.

yy. Lateral line with 30 to 35 tubes only; sides with

alternate yellow and dark cross bars.

luteovinotum, 1475.

ww. Cheeks scaly; opercles naked; scales 54 to 61. D. X-12;

sides with faint dark cross bars, lepibogenys, 1476.

www. Cheeks naked or narly so; opercles more or less scaly;

scales rather large, about 48; males with alternate

oblique bars of red and blue; flns ornate.

CERl'LEVM, 1477.

vv. Head entirely naked; scales about 48; form and coloration of

Etheostoma cservHenm. lepibum, 1478.

tt. Humeral region with a distinct black process or scale.

z. Cheeks mostly naked, opercles scaly; scales about 50; body banded;

fins rather large. D. XII-12. TIPPECANOE, 1479.

zz. Cheeks and opercles naked, or very nearly so.

a'. Scales very small, 63 to 80; body everywhere much dotted

with black. ptjnctulatum, 1480.

'"/'. Scales moderate, less than 62 in number.

b'. Scales of sides not marked, each with a dark spot, these

forming continuous stripes.

c'. Scales 46 to 55; snout much shorter than eye, whirh

is 2>% in head. oragini,1481.

cc'. Scales 45 to 50, snout as long as eye, which is 5 in

head. OliEYENSE, 1482.

* Named for Constantino Samuel Rafinesque, who first recognized the existence of darters in

the streams about the falls of tbe Ohio (Louisville, Kentucky).
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66'. Scales of back and sides each with a dark soot, these

forming continuous streaks.

d'. Scales 56 to 61; male with the belly red; snout

rounded. pagei, 1483.

dd'. Scales 53; no red; snout pointed, virgatum, 1484.

qq. Gill membranes more or less broadly connected across isthmus; usually an
enlarged black humeral scale.

Claricola (clarus, clear; colo, to inhabit):

ef. Lower jaw scarcely projecting; head more or less scaly; spines in males

without knobs.

f. Scales usually less than 60.

g'. Body robust, the depth 4 to 41 in length; snout sharp; mouth
rather large; greenish with dark markings. jlli.t:, 1485.

gg'. Body rather slender, the depth 4^ to 5 in length.

h'. Cheeks scaly; male with dark bars and red blotches on sides

of body. ariksiv., 1486.

hh\ Cheeks naked, or with embedded scales; male with red spots

along sides of body. alabam.k, 1487.

jf. Scales usually more than 60.

i'. Cheeks usually naked or nearly so; pores wanting ou 16 to 20

scales; male with red spots and red markings on fins.

whipplii, 1488.

ii'. Cheeks usually scaly; pores wanting on few (usually not more
than 4 or 5) scales; fins low; no red in life.

squamiceps, 1489.

Etheostoma:

ee'. Lower jaw strongly projecting; head entirely naked; dorsal spines low,

each ending in a small, fleshy knob in the male; colors dark, no red

nor blue; fins checkered. flabellare, 1490.

Subgenus PCECILICHTHYS, Agassiz.

1454. ETHEOSTOMA VAJBIATUM, Rutland.

Head 3£ to if ; depth 4| to 5* ; eye 3| to 3f in head. D. XII to XIV-11
to 13 ; A. II, 7 to 9; scales 8-51 to 63-12. Body moderately elongated,

not much compressed, the back somewhat arched. Head short and thick,

the snout short and blunt, and the profile above the eyes strongly

decurved
;
profile a little depressed at the nape. Eyes large, not very

close together, slightly longer than snout. Mouth small, low, subhori-

zontal, the lower jaw included; teeth small, subeqnal, blunt ish, in rather

broad bands; teeth on vomer. Premaxillary not protractile: maxillary

reaching front of eye, 4 in head. Top of head extremely rugose, the

wrinkles evident through the skin, and radiating irregularly from be&ind

the eye. Parietal region rather broad and depressed, as in species of

Hadropteru8. Preopercle entire; operclo with a rather sharp spine, (nil

membranes somewhat broadly united, bn1 meeting at a rather acute

angle. Head naked, except for 1 to 3 scales OH the upper part of the

opercle ; scales of body rather huge, ctenoid
J
lateral line complete

J
nape

Covered With small scales; breast loosely scaled: belly covered with

ordinary scales similar to those on the sides; no enlarged ventral plates.

Pins all very large; dorsal fins slightly joined ; anal fin large, but lower

t ban t he soft dorsal, and somewhat shorter: pectorals as long as head,

reaching fronl of anal; second anal spine longer than first, both of
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moderate size ; longest dorsal spine 2| in head ; longest soft ray 1£

:

caudal subtruncate, its longest ray 1^ in head ; longest ray of anal H ;

pectoral a little longer than head ; ventral a little shorter. Color of

large male specimen, dusky greenish above, the head similar, the centers

of the scales darker, and the whole body covered with hue dark points

visible with a lens ; belly and sides of the body from anal fin forward

and as high up as the level of the scapula of a bright yellow orange

:

posterior parts of the body with 5 vertical zones of bright orange,

these about half as broad as the dark greenish interspaces ; first zone

opposite the interspace between the dorsals and extending downward to

front of anal : the last two on caudal peduncle ; a vague, dusky area on

base of caudal ; a dusky shade across nape in front of dorsal, with 2 or

3 blackish cross blotches on back behind it; head nearly plain, with

some dark specks and some dashes of orange; breast with light-orange

shades ; first dorsal with a broad median band of blue black ; a paler

stripe below it and above it ; the base of the fin with dark interspinal

spots, and the edge of the fin again blackish ; second dorsal blue black,

dashed with orange toward the base ; caudal blackish, rather darker at

base; anal blue black, with orange yellow at the base; pectoral blackish,

with orange cross shades; ventrals blue black, with some edgings of

orange. Young examples similarly marked, but paler in color, with

more distinct markings, especially the dark cross bars on back, which

are often very distinct, much as in Cottogaster uranidea ; fins in females

and young paler. Length 3^ inches. Ohio River basin from western

Pennsylvania,* through Ohio, Indiana, and Kentucky; generally rare,

probably more common southward. A large, handsome species, not

recognized for nearly thirty years after its discovery, the name variatus

having been meanwhile transferred to other species (cceruleum andpcltatus).

(variatus, variegated.)

Etheostoma variatum, Kirtland, Zoology of Ohio, 168, 192, 1838, Mahoning River, Ohio;

Boulenger, Cat., i, 81.

Etheostoma nolalum, Agassiz MS., Putnam, Bull, i, Mus. Coinp. Zoiil., 4, 1863, (name only).

Hadropterus tessellatus, Jordan, Bull, x, U. S. Nat. Mas., 7, 1877, Alleghany River, Fox
burg, Pennsylvania. (Coll. Baird.)

Hadropterus variatus, Jordan, Proc. U. S. Nat. Mus., 1885, 163; rediscovery of the species from

Whitewater River, Brookville, Indiaua. (Coll. Amos. W. Butler.)

Boleosoma variatum, Vaillant, Recherches, 84, 1873.

Subgenus NANOSTOMA,t Putnam.

1455. ETHEOSTOMA SWANNANOA, Jordan & Evermann.

Head4£; depth 6 ; eye 4 in head. D. XI or XII-12 to 14; A. II, 9;

scales 6-48 to 57-7 or 8. Form of Vloccntra simotera. Body robust, some-

what compressed, the back elevated; head very short, deep, the anterior

* A specimen in the Museum of Comparative Zoology from Easton, Pennsylvania (Delaware
River), seems to belong to Etheostoma variatum. Anal large; dorsal spines 12; scales 49. Gill

membranes united; belly scaled; premaxillary not protractile; a dark spot on last dorsal spine,

color otherwise faded. There is no other record of this species from east of the Alleghauies,
aud this locality may be doubtful.

fThis group is very closely allied to Ulocentra.
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profile strongly convex; snout short and blunt ; eye large, placed high;

mouth very small, horizontal, inferior, the lower jaw included all around.

Premaxillaries not protractile ; maxillary short, not adnate, reaching to

opposite front of eye, 4 in head; teeth small. Cheeks, opercles, and
breast naked; nape naked in one specimen examined, scaly in the others;

lateral line complete ; belly evenly scaled. Gill membranes broadly con-

nected. Fins rather low; dorsals contiguous; pectorals long, \ longer

than head, reaching beyond ventrals to vent. Males, in spirits, dusky
green, the belly paler ; back irregularly mottled and blotched with black
and strewn with specks of saffron yellow ; 6 distinct black cross blotches

on dorsal line ; 8 to 10 roundish or quadrate black blotches on sides, a
smaller spot behind the last of these at base of caudal, these lateral

blotches somewhat connected ; head dusky above ; a faint bar below eye

;

axil black ; fins nearly plain. In life, male olive green, light green below
;

markings all dark green ; base and lower edge of pectoral tinged with
saffron; base and tip of first dorsal bright snuffy brown; second dorsal

and caudal olive, speckled ; lower fins pale yellow. Female and younger
specimens have the body more speckled ; the pectorals and caudal barred

with dark. Length 2^to 3 inches. Upper waters of the Tennessee River;

locally abundant ; a beautiful little fish, thus far known only from the

clear, cold waters of the middle and south forks of the Holston and the

south fork of the Swannanoa, a most beautiful stream flowing from the

flanks of Black Mountain into the French Broad.

Etheostoma swannanoa, Jordan & Evermann, Proc. U. S. Nat. Mus., 1888, 300, South Fork of

Holston River, Holstein Mills, Virginia: Middle Fork of Holston River, Marion,
Virginia, and South Fork of Swannanoa River, Black Mountain, North Caro-
lina (Type, No. 398G1. Coll. Jordan, Evermaunand Jenkins); Bovlenger, Cat., I, 81.

1456. ETHEOSTOMA THALASSINUM (Jordan & Brayton).

Head 3f to 4 ; depth 4f to 5 ; eye 3* to 4 in head. D. IX to XI-10 to 12

;

A. II, 7 or 8 ; scales 5-40 to 48-7. Body rather stout, compressed behind,

the back somewhat arched. Head large, the snout rather blunt and con-

vex in profile. Eye large, high up, about equal to snout ; interorbital space

rather narrow. Mouth moderate, slightly oblique, the maxillary reaching

to the orbit. Upper jaw slightly longer than the lower. Head entirely

naked; throat naked; neck naked anteriorly: opercular spino obtnse;

Fins all large; membrane of the first dorsal continued to the base of the

second ; longest dorsal spine scarcely shorter than the soft rays, the base

of the spinous dorsal a little longer than that of 1 he soft dorsa I

j ana I not

much smaller than the soft dorsal, its drat spine the longer: caudal I'm

deeply lunate; pectorals as long as head, reaching nearly to vent. Male,

in Life, with body dark green and blotched above ; sides with 6 to 9 dark
bine-green vertical bars, the5nex1 the Lasl most distinct: spinous d<

reddish at bast-, then a broad black hand, the uppermost third of a bright

ferruginous red; second dorsal blackish at base, reddish above; caudal

with 'J orange Notches :it base, black mesially, pale orange distally ; anal

tin of a brilliant blur-green color a t l.asc. pa le at tip: \ en 1 1 a Is g] eeiiish ;

head mostly grass green: the streaks forward and downward from eye
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dark green; females duller and more speckled. Length 2£ inches. Santee

Rivei basin in North and South Carolina ; locally very abundant ; a pretty

species, (thalassinu*, sea green, from 6d?.aaaa, sea.)

Nothonotu* Oialassmus, Jordan & Brayton, Bull. XII, U. S. Nat Mus., 13, 1878, Reedy River,

Greenville, South Carolina; Catawba River and tributaries in North Carolina;

Ennoree River, Chick Springs, South Carolina; and Saluda River, Farrs Mill,

South Carolina, (Type, No. 31122. Coll. Jordan & Brayton); Jordan & Gilbert, Synopsis,

511, 188a

Etheotstoma thalasskwm, Jobdan, Bull. U. S. Fish Comui., vm, 1888 (1890), 139; Boulenger, Cat.,

i,83.

1457. ETHEOSTOMa INSCRIPTXM (Jordan x Brayton).

Head 4f; depth 4f : eye 3|, about equal to snout. D. XI-12; A. II, 8;

scales 5-46-5. Body rather stout and deep, strongly compressed. Caudal
peducle rather deep. Head large, rather obtuse, the profile quite gibbous,

a considerable angle formed opposite the eyes, which are high up and
close together. Mouth moderate, slightly oblique, the maxillary reaching

eye, the upper jaw the longer. Head entirely scaleless ; neck above scaly
;

breast naked; belly closely scaled: scales large. Fins large; spinous

dorsal longer than soft dorsal, which is somewhat larger than the anal

;

the 2 dorsals connected by membrane : dorsal spines a little more than

half the length of the head
;
pectorals large. Color olive, with a bright

scarlet spot on each scale, these forming continuous lines along the rows

of scales; 3 dark blotches across the back ; 1 in front of dorsal, forming

a black spot on the anterior spines ; 1 between the 2 dorsal fins, forming

a similar black spot on the last rays of the spinous dorsal, and 1 on the

caudal peduncle, behind the second dorsal ; sides with about 8 irregular

dark-olive blotches just below the lateral line; edge of spinous dorsal

black, below this bright orange red, a dusky bar at the base; entire anal

fin. cheeks, opercles, and a bar below the eye bright blue ; females with-

out red spots, the sides blotched. Length 2| inches. Oconee River,

Georgia; scarce; one of the most beautiful of the group, (inscrij^tis,

written on, from the markings.)

tus inscriptus, Jordan & Braytox, Bull, xn, U. S. Nat. Mus., 34, 1878, Oconee River, at

Sulphur Springs, Hall County, Georgia. (Coll. Jordan & Brayton).

Nanostfjina mscriptum, Jordan & Gilbert, Synopsis, 512, 1883.

1458. ETHEOSTOMA BLENXUS, Gilbert A Swain.

Head i] : depth 4? ; eye U in snout, 4^ in head. D. XII-12 ; A. II, 8;

scales 5-43-8. Body exceedingly robust, little compressed, the ventral

outline more strongly arched than dorsal outline
;
greatest depth opposite

front of spinous dorsal, the 2 profiles thence converging rapidly backward

to form the rather long, slender, caudal peduncle. Head very deep, with

subvertical cheeks, broad below, narrowing upward and forward. Profile

from nape to middle of interorbital space nearly horizontal, thence abruptly

and very obliquely decurved to tip of snout. Middle of eye equidistant

from tip of snout and front of nape. Greatest depth of preorbital f
length



Jordan and Evermann.—Fishes of North America. 1073

of head. Mouth very small, subinferior, the lower jaw included. Length
of maxillary equaling distance from tip of snout to anterior nostril. Pre-

maxillaries not protractile, the fold of upper lip interrupted by a very
narrow frenum, as is the case in some specimens of Ulocentra shnotcra,

to which species the present one is really closely related. Vomer with
teeth. Opercular spine very little developed, the opercle terminating in

a flat point, scarcely projecting beyond the membrane. Gill membranes
very widely joined across isthmus, the width of the union being | dis-

tance from posterior margin of membrane to tip of lower jaw. Eye small,

high up. Spinous dorsal long and rather low, composed of stiff spines,

the membrane of last spine joining base of first soft ray ; the middle spines

the highest, about half length of head ; second dorsal shorter and higher

than the first, much larger than the small anal fin, its longest ray If

in head. Anal spines short and robust, the first longei than second ; long-

est anal ray about equaling length of snout ; caudal lunate
;
pectorals

very large, reaching much beyond ventrals, about i length of body. Ven-
trals equaling distance from snout to base of pectorals ; least depth of

caudal peduncle g depth of body. Body covered with very large scales,

those on nape somewhat smaller; head and breast wholly naked; lateral

line complete, straight. Color in life : Light olive greon above, with 4 con-

spicuous blackish-brown cross bars, narrower than the interspaces, run-

ning from back downward and forward to below lateral line; the first,

very broad, occupies the entire nape, and terminates above base of pec-

torals ; the second, much narrower, begins below end of spinous dorsal

;

the third below last rays of soft dorsal ; the last bar much less conspicu-

ous on back of caudal peduncle. On middle of each light interspace is a

similar, somewhat broader bar, less clearly marked, and with ill-defined

boundaries, these bars terminating below lateral line in 7 or 8 dusky
blotches ; each scale on back and sides with the central portion light red,

changing to golden brown in spirits; belly and lower fourth of sides sil-

very white; two bright areas at base of caudal, with a blackish bar

immediately behind them; caudal indistinctly barred with dusky. Dor-

sals translucent, the membrane between each 2 rays with an elongate

dusky-red blotch, extending & height of fin ; spinous dorsal margined

with light red; pectorals barred with dusky and light yellowish; ven-

trals with traces of similar bars; anal translucent, an indistinct yellow-

ish band along its middle. Length 2| inches. Northern Alabama, in

small streams tributary to the Tennessee River; not eoniinon ; a Strongly

marked species. (Blennius, a blenny, from the form of the head.)

Etheottoma (Bhothseca) blermitu, Gilbert a Swain, Proi , I 8 Nat. Mas., 1887, 65, Cox's Creek

and Shoal Creek, tributary to the Tennessee River, Florence, Alabama, Type,

No. 36187. Coll. Gilbert A Swain); Gilbert, Dull. I. B. ITisfa Oonim., i\. L889 (1881

1459. ETHEOSTOHi BUPESTBE, Gilbert & Swain.

Bead 3J to l: depth 5f. D. XI oi xn -11 oi L2; A. II. 7 oi 8; Males

60 to 57, 6 or 7 series above Lateral line. Closely related t«» Etktortoma

thalassinum, from which it may be distinguished bj its more ilendei form,

i'. \. \. 69
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the absence of bright coloration, the smaller scales, and the sqnamation

of the opercle. Body slender, fusiform, little compressed, the upper

anterior profile descending rapidly to tip of snout. Mouth small, hori-

zontal, terminal at lower side of snout, the lower jaw included ; maxil-

lary reaching vertical from front of orbit, its length slightly less than

diameter of eye, 3£ in head, in specimens 1| inches loug. Interorbital

space very narrow, its width half diameter of orbit. Gill membranes

widely joined, free from the isthmus. Scales small, G to 7 longitudinal

series between lateral line and the base of the spinous dorsal; tubes of

lateral line usually 55 or 56 in number, varying from 50 to 57 ; lateral line

complete, straight ; opercle more or less completely covered with scales

as large as those on sides; cheeks and breast naked, the nape closely

scaled. Fins of moderate size, the spines weak and flexible ; length of

dorsal spines equaling distance from tip of snout to middle of orbit; anal

spines short, about equal in size, their length less than diameter of orbit;

pectorals long, reaching beyond vertical from vent, their length 3 to 3£

times in length of head and body ; ventrais reaching vent ; caudal short,

not deeply notched, 4^ in length. Coloration in life: Grass green,

with dark markings, but no red or blue; back with 6 dark cross bars,

wider than the light interspaces ; a series of 6 dark blotches, sometimes

W-shaped along sides, immediately below lateral line; usually 4 dark

spots at base of caudal, 2 of which are closely approximated at base of

median caudal rays; dark vermiculations on top of snout; a dark bar

downward, and 1 downward and forward from eye; fins with wavy,

dusky bars. North River, a tributary of the Black Warrior River, Ala-

bama, (rtqiestris, living among rocks.)

Etheostowa rupestre, Gilbert & Swain, Proc. U. S. Nat. Mus. 1887, 57, North River, near Tus-

caloosa, Alabama, (Type, No. 36695. Coll. Gilbert & Swain); Boulenger, Cat., i, 82.

1460. ETHEOSTOMA ELEGANS (Hay).

Head 4; depth 5; eye 4 in head. D. X-12; A. II, 8; scales 5-42-6.

Body stout, somewhat compressed. Head short and deep, with swollen

cheeks ; snout abruptly decurved ; mouth subterminal, horizontal, small,

the maxillary not reaching the front of eye. Lateral line nearly

straight; cheeks, opercles, and back of neck scaly ; chest and region just

behind ventrais naked. Spinous dorsal half as high as long, a little

longer than the head ; soft dorsal f as long as head and £ as high as long

;

anal f length of head, as high as long; pectoral fins very large, reaching

beyond ventrais to vent. Color purplish ; 6 large, quadrate, black

blotches along back, and 8 broad, transverse bars along sides fainter,

these alternating with dark spots; many of the scales above with jet-

black spots, forming longitudinal streaks ; 2 black spots at base of cau-

dal, as in zonule, but larger and brighter ; a few black spots behind eye;

dark spots downward and forward from eye; ventral and anal fins indigo

blue; pectorals with blue; a bar of deep orange red along base of both

dorsals; female with the lower fins pale. Thought by Dr. Gilbert to be

based on highly colored examples of Etheostoma zonule, which is not
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unlikely, but the coloration is more like that of E. inscriptum. Length
21 inches. Chickasawha River, Mississippi, (elegans, elegant.)

Nanostoma elegans* Hay, Proc. U. S. Nat. Mus., 1880, 493, shallow rocky branch of Chicka-
sawha River, Enterprise, Mississippi, (Type, No. 27455. Coll. Hay); Jordan &
Gilrert, Synopsis, 510, 1883.

Etheostoma lynceum, Hat MS., Jordan, Cat. Fish. N. A., 80, 1885; same type; name a substitute
for elegans, as Boleichthys elegans, Girard, was then placed in Etheostoma.

1461. ETHEOSTOMA ZONALE (Cope).

Head 4 to 5; depth 5 to 6. D. X or XT-10 to 12; A. II, 6 to 8; scales
6-48 to 53-9, pores 44 to 50. Body slender, somewhat compressed. Head
small, rather short; the mouth small, subinferior. Snout very short
decurved, rather obtuse, maxillary scarcely reaching front of eye; eye
longer than snout, 3£ to 4 in head. Cheeks, opercles, and neck, more or
less scaled, breast usually naked. Teeth very feeble, those on vomer not
evident, probably none on the palatines. First dorsal well developed
separated from the second, which is higher and shorter than the spinous
dorsal, and considerably larger than the anal ; caudal emarginate, pec-
toral as long as head or a little longer. Bright olivaceous above, golden
below; 6 dark brown quadrate dorsal spots, which connect by alternat-

ing spots with a broad, brown, lateral band, from which 8 narrower dark
bluish bands more or less completely encircle the belly; paired, anal, and
caudal fins golden, brown-spotted; middle half of the first dorsal crim-
son ; a series of round crimson spots near the base of the second dorsal;

occiput, a band on muzzle- and 1 below eye, black ; a black spot on oper-
culum and 1 at base of pectoral; females duller and speckled, with ven-
trals barred and lateral bars feebler. Length 3 inches. Mississippi

Valley from Ohio, northern Indiana (Kankakee River), west throuo-h
Iowa, and south through Kentucky and Tennessee to Alabama, Louisi-

ana, and Arkansas, in small, clear streams; locally abundant in weedy or
gravelly places. t Very variable, (zonalis, banded.)

Poecilichthys ;:<>nalis, Cope, Journ. Ac. Nat. Sci. Phila., 1868, 212, Holston River Virginia
(Coll. Cope.)

Nanostoma vinctipea, Jordan, Proc. U. S. Nat. Mus., 1879, 236, tributary of Illinois River
Naperville, Illinois, (Type, No. 23454. Coll. E. It. Copeland); females with barred
ventrals.

Attatichthyt zonalia, Vaii.lant, Recherches, 110, 1873.

Nomottoma '/male, Jordan <fc Gilbert, Synopsis, 510, 1883.

EtheoUoma zonale, Gilbert, Proc. U. S. Nat. Mus., 1887, 64; BOTJUNftm, Cat , i, 83.

Represented southwestward by

14«la. ETHEOSTOMi ZONALE IBCAHSAHUM, Jordan A Gilbert

This form differs from fche typical form, in lia\ Log the breast nearly or

quite naked. Found in the Ozark region of Missouri and Arkansas.

• The specimens from Mieslasippl called Nanostoma ,.<! bj Bay, aeem to l><' tii" female of
tana.

fA specimen in the Museum ol Comparative Zoologj from Delaware River fcpparantlv
to Etheottoma onale, it ie very deep in body, the depth if in length, equal to leu

ii bead; icalei >;. [here It do other i I •! the species from this region and the
lo< thty may bo doubtful.
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Etheostoma sonde arcansanum, Jordan & Gilbert, Proc. U. S. Nat. Mus., 188G, 5, Spring River,
Carthage, Missouri; James River, Marshfield, Missouri; Poteau River, Hackett
City, Arkansas; Washita River, Arkadelphia, Arkansas, and Saline River, Ben-
ton, Arkansas. (Typo, Nos. 3G249, 36275, 36309, 36410, 36447. Coll. Jordan & Meek.)

Subgenus NOTHONOTUS, Agassiz.

1462. ETHEOSTOMA CAMURUM* (Cope).

(Blue-breasted Darter.)

Head 4; depth U. D. XI-13; A. II, 8; scales 7-50 to 58-8, 48 to 53

pores. Body stout ; head short ; muzzle abruptly decurved, the mouth
somewhat iuferior, lower jaw included; caudal broad, truncate. Males

very dark olive or blackish, with an obscure band of a paler shade; belly

paler; breast and throat deep rich blue ; sides profusely sprinkled with

crimson dots; these spots are sometimes arranged in short longitudinal

series of threes and fours ; series of olivaceous lines along the rows of

scales ; first dorsal with a black spot at base in front and a crimson one

on the margin between the first and second rays ; second dorsal, caudal,

and anal crimson, bordered with yellow, which again is bordered with

black or dark blue on the edge of the fin ; the crimson is deepest next

the yellow; pectoral and ventral fins with a broad red margin. Females

less distinctly marked; greenish; many scales brown; fins yellowish

olive; caudal red; all vertical fins edged with blackish. Specimens from

the Tippecanoe River, Indiana (Coll. Evermann), have the following life

colors: Sides light brown, with 12 to 15 very narrow greenish lines run-

ning from pectorals to caudal ; three rather plain vertical bars of the

same color, but much broader just back of the pectorals, faint traces of 5

or 6 others between them and the tail; about 50 to 60 small deep orange

spots scattered irregularly over the sides ; axils dusky ; belly pale bluish

green ; throat and chin deeper blue ; top of head and cheeks light brown,

more or less mottled with darker ; spinous dorsal uniform light brown,

or greenish ; soft dorsal deeper brown, with a series of reddish spots near

the top ; above these a pale line, above which is a still darker line, form-

ing the border of the fin, and same as soft dorsal; pectorals pale brown,

darkest on outer half; ventrals same, but outer half a little darker than

pectorals ; caudal light brown with some dark near the middle, a reddish

brown bar near the tip; outside this a pale bar, the extreme tip of the

fin being a pale green. Scales 53; snout bluntly decurved. Length 2£

inches. Indiana and Ohio to Tennessee in clear, swift waters; not com-

mon ; one of the most elegant members of this most beautiful genus,

perhaps the prettiest of fresh water fishes, (camurus, blunt-headed.)

PaecUichihj/8 camurus, Cope, Proc. Am. Philos. Soc. Phila., 1870, 265, head waters of the Cum-
berland River in Tennessee. (Coll. Cope.)

Nanotitoma camunts, Jordan & Gilbert, Synopsis, 506, 1883.

Etheo&toma camurum, Jordan, Bull. U. S. Fish Comm., vm, 1888 (1890), 160; Boulenoer, Cat., i, 69.

* A more beautiful fish than the Rainbow Darter, one of the very handsomest of them all, is

the Blue-breasted Darter, Etheortoma camvrum. It is a deep olive-green little fish, sprinkled

over with dnts of carmine like a brook trout. Its breast is of a deep ultramarine blue, and its

fins gayly variegated with blue, yellow, and crimson. But we hardly learned to know it as an

aquarium acquaintance, for we found it hut twice, hoth times in the clearest of water, ami our
specimens never survived confinement more than two or three hours. We can only say ot their

habits that they died where other darters lived, and that before they died all other fishes teemed
cheap and common beside them.

—

Jordan & Copelund.
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1463. ETHEOSTOMA TULXEBATUX (Cope).

Head 4 ; depth 4*. D. XIV-I3; A. II, 8 ; scales 8-53-9. Body fusiform,

stout; caudal peduncle very deep; dorsal outliue scarcely arched; top

of head gently and regularly curved to the end of the muzzle; orbit^four

times in length of head, equal to muzzle ; first dorsal not low ; caudal

truncate, rounded; anal small; scales small. Color light olive, with

about 8 vertical dark olive bars on the sides, which are interrupted above

the lateral line ; a few irregular crimson dots on the sides. Fins uni-

form, transparent, except the first dorsal and caudal ; the former has a

median series of red spots, the latter is pale orange, with a black margin;

no cross bars on fins in the male; second dorsal with a black margin.

Length 2 inches. French Broad River. This is probably the young of

Etheostoma camurum, as Dr. Gilbert has indicated. The number of dorsal

spines is, however, greater than we have seen it in camurum and we
leave it for the present as a distinct species, {vulncratus, wounded.)

PcecMehtkys culneratus, Cope, Proc. Am. Philos. Soc. Phila., 1870, 20r,, tributary of French

Broad River, Warm Springs, North Carolina. (Coll. Cope.)

Nothonotus vulncratus, Jordan & Gilbert, Synopsis, 508, 1883.

1464. ETHEOSTOMA MACELATUM, Kirtland.

Head 3f to 4 ; depth 4f to 5£. D. XII-12 or 13 ; A. II, 8 or 9 ; scales 9-56

to 63-14, pores 57. Body elongate, with dorsal line not elevated, and

the caudal peduncle very deep. Head acuminate, the front descending

very gradually, the mandible rising as gradually to its extremity; orbit

rather large, equal to snout, 4 to Al in head ; end of maxillary reaching

front of pupil
;
jaws subequal ; teeth of outer row larger. Lateral line

complete; cheeks naked ; opercles scaly ; opercular spine strong. Fins

generally, especially the caudal, short, latter slightly rounded; first

dorsal long : first anal spine very large. Pectoral shorter than head : gill

membranes separate. Coloration above black, shading to dark olive

below and with a narrow, wavy, leather-colored dorsal band; throat

turquoise blue; sides and dorsal region marked with small circular

spots of bright crimson, irregularly disposed, and in considerable num-

ber; first dorsal uncolored, with a black spot at base anteriorly and a

dark shade; through the middle ; second dorsal blood red, without border :

caudal with two Large crimson spots continent on the middle line of the

tail at its base, without border
;
pectorals and ventrals not red-bordered

J

females dull, with the tins black barred and not orimson. Length 2|

inches. Northern Ohio and Indiana southward through Kentucky and

Tennessee to northern Alabama, generally rare; most oommon in tribu-

taries of the Wabash, Ohio, Cumberland, and Tennessee rivers; found

in clear, swift water; one of the most beautiful species. (inacuhttus,

spot ted.)

*toma maculata, Kirtland, Jour. Bott Soo. Nat 1 1 i - 1
. , 1840, 276, Ifahonlng Rivar, Ohio,

iCuii. Kirtland); Boulsnqi ft, Cat .

PoeeUichlhyi tangutfluiu, I opi Proc, amer, PhUaa, 8oc. Pbila., 1870, 864, head waters of the

South Fork of the Cumberland River, in Tennessee. (Ooll. 0oj».)

BoUotoma maa latum, V \ 1 1 L \ M I , ftai hop bet,

HbtlfcoH nut iimruiuiii.1, Joeoam & '.mmi.i, Bynoptla, 607 and
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1465. ETHEOSTOMA CIXEREUM, Storer.

Head 3ij depth 5-£; eye 4 in head; snout 3 X

6 . D. XI or X1I-11 to 13;

A. II, 8; scales 8-57 to 60-9. Body slender, somewhat compressed; h«ad

pointed; profile from tip of snout to top of head regularly convex;

mouth moderate, horizontal, low : upper lip on level with lower rim of

orbit; maxillary reaching front of orbit; premaxillaries not protractile;

gill membranes but slightly connected. Opercles scaled ; cheeks, nape,

and breast naked or with few embedded scales; scales small, firm, finely

ctenoid, those on ventral line not enlarged; lateral line complete. Fins

moderate; height of spinous dorsal about half length of head; soft dor-

sal somewhat higher, a little higher than anal; pectorals about li in

head, reaching tips of ventrals. Color: Upper portion of body light yel-

low ; back with 4 dark cross bars, the first and largest between the two
dorsals, the next two in the base of the second dorsal, and the last upon

the caudal peduncle; each scale above lateral line with a brown spot,

these spots forming 2 or 3 lines running back to region of secoud dorsal

;

along the lateral line is a series of 11 or 12 oblong dark spots, continued

forward across opercles and through the eye, meeting around the snout

;

top of head dark; entire under parts of body yellowish; dorsal fins

speckled or mottled with brownish ; spinous dorsal margined with red
;

second dorsal and anal variegated with red spots. Length 3| to 4 inches.

Tennessee and Cumberland rivers ; rare, and only lately rediscovered by

Doctor Philip H. Kirsch nearly fifty years after its original discovery;

recorded from Tennessee River at Florence, Alabama, Obeys River at

Olympus, Tennessee, and Rock Creek, near Whitley Station, Kentucky.

A large and showy species, (cineretts, ashy gray.)

Etheostoma cinerea, Storer, Proc. Bost. Soc. Nat. Hist., 1845, 49, Florence, Alabama. (Coll.

C. A. Hentz.)

Etheostoma cinereum, Kirsch, Bull. U. S. Fish Comm., xi, 1891 (1893), 264, and 268; Vaillant,

Recbercbes, 68, 1873; Boulenger, Cat., i, 82.

NothoHottis cinereus, Jordan & Gilbert, Synopsis, 509, 1883.

1466. ETHEOSTOMA TESSELLATUM,* Storer.

D. XII-13; P. 13; V. I, 5; A. II, 10. Body oblong. Head gibbous,

less than i the length of the body. Lateral line straight. Top of the

head and upper portion of the sides of a greenish-brown color ; 8 or 10

transverse bluish bands on the sides ; the intervals between these bands

are yellowish, and in the center of each is a bluish rhomb ; a black blotch

at the base of the tail; the lips, opercles, and rays of the first dorsal

gamboge-yellow. Length 3 inches. Florence, Alabama. Caught in run-

ning water. (Storer.) Not seen by any later collector, but apparently a

valid species, (tessellatus, having spots, like mosaic.)

Etheostomii te8seUata, Storer, Proc. Bost. Soc. Xat. Hist., 1845, 48, Tennessee River at Flor-

ence, Alabama. (Coll. C. A. Hentz.)

Etheostoma lesselhitum, Vaillant, Recberches, 68, 1873.

Nothonotus tessellatus, Jordan & Gilbert, Synopsis, 509, 1883.

* The name tessellatus is preoccupied in tbis genus, only if Boleosoma be merged into it.
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1467. ETHEOSTOMA BUFILIXEATUM (Cope).

Head 4; depth 4£ to 5. D. X to XII-11 to 13; A. II. 8 or 9; scales

6-45 to 48-7. Stout, the dorsal line elevated aud descending regularly

from the base of the first dorsal to the end of the muzzle. Muzzle short,

regularly conic, about equal to eye, which is smaller than usual, <H in

head. Premaxillaries not protractile; gill membranes not united across

the isthmus. Pectoral as long as head ; lateral line complete. Dorsal

well developed ; caudal peduncle deep ; caudal fin small, truncate.

Scales large; cheeks, nape, and breast naked, opercles scaled. In life,

male, green, the body with longitudinal stripes, each as wide as one row
of scales, and formed by darker edges of the scales ; some of the scales

with center spots of bright orange brown; usually from 2 to 6 consecutive

scales in each series orange brown, then an equal number olive, the olive

and orange areas irregularly alternating ; head with an olive-black band
through snout to nape; an interrupted band below this, still lower 2

blackish spots; usually about 5 black dashes on each side of head, a

characteristic color mark ; angle of mouth orange ; lips orange, except in

front; lower jaw with an orange spot; interopercle, opercle, cheek, and
first three branchiostegals each with orange spots ; belly orange yellow

;

breast deep blue; fins all bordered with scarlet, a very narrow blackish

edge and a narrow pale streak between it and the scarlet ; spinous dorsal

straw color, dotted with black and edged with orange; second dorsal

similar, more yellow ; caudal scarlet, its center yellow, its base with a

large blue-black spot, which extends into the yellow ; base of caudal

yellow, an orange spot above and below; anal bright yellow at base,

then scarlet, with narrow pale and dark edgings; ventrals similar; pec-

torals yellow, with a blackish and a scarlet crescent at base and a sub-

terminal scarlet band. Females green with 8 taint dark cross bars,

obscure and interrupted; scales on sides with yellow streaks arranged

like the brown streaks on the male ; fins all yellow; anal and ventrals

tinged with orange; pectorals tinged with orange anteriorly, all the fins

with bars or dark spots; caudal blackish, its base yellow: head with

black markings similar to those on the male, but without scarlet. Lengl h

3 inches. Upper tributaries of the Tennessee, Cumberland, and Green

rivers; very abundant in clear brooks and pools; oue of the mosl gaudy
of darters, (rufus, reddish; Uneatvs, lined; properly spelled rvfolineatum.)

hthyi rufilineatus, COPR, Proc. Amor. Philos. Soc, 1670, 287, Warm Springs Creek,

French Broad River, Madison County, North Carolina. (Coll. Cope.)

Nothonotut rufllmealus, JoBOAM a Gilbert, Synopsis,

marvfoUneatum, Jordan, Bull. I . B. Fish Comm., vin, II 149; Boulrnorr, Omt.,

i.
I 9.

14«s. ETHEOSTOMA .loitlKM, QUI

Head 3Ho3f; depth 1, i-» :.. D. X or XI-10 to 12 ; A. 1, 7 or 8; scales

48 to 55 (averaging 18J. Closely related to EtheoBtoma rujiliin alum, from

which it differs conspicuously in form and coloration. Bodj rathei deep,

compressed, the oandal pednnole Blenderer than in related forms, the

anterior profile much more oonvexly deem ired, the snout blunter. Month
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terminal, oblique, rather small, the maxillary scarcely reaching vertical

from front of pupil, 3f in head
;
premaxillaries on level of lower margin

of orbit, the jaws about equal. Eye equaling snout, 4^ to 4£ in head,

twice interorbital width. Preopercle entire. Gill membranes not united.

Spinous dorsal high, the spines strong, the membrane from last spine not

joining base of soft dorsal ; highest dorsal spine slightly more than half

length of head ; base of soft dorsal \\ in base of spinous dorsal ; anal

shorter than soft dorsal and inserted more anteriorly, the first spine

longer and stronger than the second, \ the height of longest anal ray

and \ length of head : caudal fan-shaped when widely spread
;
pectorals

reaching beyond tips of ventrals, 1^ in head; ventrals extending half

way to base of second anal spine. Scales large, strongly ctenoid, pres-

ent on nape, the breast naked ; opercles scaly, head otherwise naked.

No enlarged black humeral scale. Lateral line complete or wanting on

occasional scales in its course, straight. Colors probably brilliant in life.

In spirits, the males are olivaceous, darker above, the sides with faint,

narrow longitudinal dark lines running between the rows of scales

;

back with 8 black cross bars wider than the interspaces, the first on

nape, the second under and in advance of origin of spinous dorsal, the

fifth under first rays of soft dorsal ; the first bar continued downward
into axil of pectorals, the others usually not reaching lateral line ; mid-

dle of sides with irregular bars, usually formed of disconnected blotches,

and 9 or 10 in number ; a pair of black blotches at base of median caudal

rays aud sometimes a pair at base of outer rays ; fin rays all blackish,

the membranes lighter; basal half of anterior portion of spinous dorsal

black, its margin narrowly white, a narrow submarginal dark line below

it. Soft dorsal and caudal with a wide white (probably orange in life)

submarginal band, the tips n'arrowly black ; anal and ventrals similar,

but without black margin
;
pectorals uniform dusky, with light mem-

branes ; snout and top of head blackish ; a small black spot behind eye

;

fins probably blue and orange in life. Females mottled, with fins barred.

Tributaries of the Coosa River in the Alabama River basin ; locally

abundant. (Named for David Starr Jordan.)

Etheosloma (Nothonotus) jordam, Gilbert, Bull. U. S. Fish Comm., ix, 18S9 (1891), 156, plate 43,

fig. 3, Choccolo Creek, Oxford, Alabama, and Chestnut Creek, Verbena, Ala-

bama. (Coll. Kirsch.)

Etheoslt'iiKi jordani, BoTJIiENGER, Cat., i, TO.

Subgenus TORRENTARIA, Jordan ft Evermann.

1469. ETHEOSTOMA SAGITTA, Jordan ft Swain.

Head 3i; depth 4f. D. X-13; A. I, 10; scales about 68 (48 tubes).

Body rather slender, compressed, the back a little elevated, the caudal

peduncle rather long and not very deep. Head very long and slender,

eel-like, tapering forward to a sharp snout, its depth at the pupil about \

its length. Interorbital space narrow. Snout about as long as eye, 5 in

head. Mouth very large for the genus, oblique, the maxillary reaching

to below front of pupil, 3± in head. Jaws subequal in front, upper jaw
not protractile ; teeth rather strong. No scales on cheeks, opercles, or
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breast; nape covered with small scales. Opercular spine "well developed.

Gill membranes scarcely connected. Scales on body small, firm, ctenoid;

a small, black humeral process. Lateral line nearly straight, becoming
obsolete under last rays of second dorsal; belly covered with ordinary

scales. Dorsal spines slender, rather high; soft dorsal rather higher, its

base shorter; anal nearly equal to soft dorsal, its base somewhat shorter,

its rays a little higher ; anal spine slender, single in the typical example,
the normal number probably 2; caudal truncate, \\ in head, about as

long as the ventrals, which are rather shorter than the pectorals. Color

in life dusky green, with markings of darker olive, the latter forming
about 9 obscure cross bars, which are about as wide as the interspaces,

these most distinct posteriorly and below the lateral line ; a dusky spot

at base of caudal ; a roundish orange spot in each of the pale interspaces

between the bars along the sides; some minute orange spots above The

lateral line ; a narrow black streak along side of head through eye : a

pink spot in front of eye above; snout tinged with orange: first dorsal

translucent, with a narrow edge of orange; soft dorsal translucent,

speckled with dusky and pale orange ; tail with 3 or 4 alternate bars of

orange and dusky olive, the marking not very sharp; pectorals similarly,

but more faintly, marked, orange at base; anal and ventrals colorless.

Breast not blue nor orange. Length 2£ inches. Head waters of Cumber-
land River; only the single type known, perhaps the type of a distinct

genus, (sagitta, an arrow.)

Poecilichthys sagitta, Jordan & Swain, Proc. U. S. Nat. Mus., 1883, 250, Wolf Creek, a tribu-

tary of South Fork of the Cumberland, near Pleasant View, Whitley County,

Kentucky. (Coll. Jordan & Swain.)

Etheostoma saijitta, Boulenger, Cat., I, 88.

1470. ETHEOSTOMA AUSTRALE, Jordan.

Head 3£ to 3£; depth 4£ to 4|. D. X to XII, 9 to 11. A. I, 7 or

8; scales 6-58 to. 66-11, pores 34 to 44. Form of Etheostoma car u hum;

mouth rather small, the lower jaw included: maxillary reaching front

of pupil ; eye small, about as long as the sharp, pointed snout, 1 to 1
' in

head; gill membranes moderately connected ; cheeks, operoles, aape, and

breast naked; lateral line incomplete; a well-marked black humeral

scale. Fins in males rather high; anal fin with a single spine (in all tl.c

numerous specimens ex-amined), this spine long and quite strong. Pec-

toral as long as head : caudal rounded. Color in spirits : Males with about

10 dusky cross bars, with pale interspaces, perhaps red in lite, these alter-

nating with pale blotches on back: a dark spot below eye and a dark

humeral scale; soft dorsal and eaudal barred. Female specimen (with

eggs) Speckled, with dark cross hlotches on back: scales piinctulate.

Length 2 inches. Chihuahua River, Mexioo, in the Rio Grande Basin;

iocalk common, (australis, southern.)

Dipletion fasciatua, Gikard, Proc. A< . Nat. s. i . Phila., 1869, L01, Chihuahua River, Mexico;

no! Oaionottu faaotahu^ Girasd, alio an Ethtoitoma.

tioma axutrdle, JoftDAV, Proc D 9 Nat. Una., 1884, 868, Chihuahua River, Mexico
(substitute name, description taken from tha typei of /'</

,
OlKAftS); K\ i km w \

& Kendall, Bull. U. & Viah Oomin., mi, U 118] II •< i ts.a-.it. Cut., i, 88.
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Etheosioma scovellii, Woolman, American Naturalist, March, 1892, 2G1, Rio de las Conchas,

Chihuahua, Mexico. (Coll. the Scovell Orizaba Expedition.)

Subgenus NIVICOLA, Jordan & Evermann.

1471. ETHEOSTOMA BOREALE (Jordan).

Head 3| : depth 5? : eye 4 in head. D. VIII-9: A. II, 7 ; scales 4-53-10 :

lateral line with pores on 15 scales. Body moderately elongate, somewhat
compressed, the caudal peduncle rather long and stout, the general form

resembling that of Etheosioma artesice and E. punctulatum. Head rather

heavy, the snout bluntish, rather strongly decurved. Anterior profile

gently and somewhat evenly arched. Snout short, about half as long as

eye. Mouth nearly horizontal, the lower jaw included, the maxillary

extending about to opposite front of pupil, its length 3£ in head. Teeth

small. Preopercle entire ; opercular spine strong. Premaxillary not pro-

tractile. Gill membraues very slightly connected, A small black humeral

scale ; cheeks, opercles, and nuchal region scaly ; breast naked : scales of

moderate size ; lateral line very short, not reaching last spine of dorsal,

running rather high and slightly arched. Scales of belly like those of the

sides. Dorsal fins well separated, unusually short and small ; the longest

spine in the largest example ( $ ?) 3£ in head, in another one ( $ ?) 2f in

head ; soft dorsal a little higher than spinous dorsal, also unusually small

for this genus ; caudal long, truncate, or slightly lunate, 1| in head ; anal

low and short, its spines high, the first highest
;
pectorals nearly as long

as head, reaching past tips of ventrals. Color in spirits: Male, dark

gray (perhaps red in life) somewhat mottled with darker; sides with 11

or 12 very distinct vertical dark cross bands (probably blue in life), each

alternate, one usually extending across the back, meeting its fellow of the

opposite side ; a dark saddle-like blotch on back between dorsal fins ; a

dark bar before, behind, and below eye, radiating from eye, the suborbital

bar most distinct ; head with dark dots ; spinous dorsal with a submedian

broad dark band (otherwise pale) ; soft dorsal and caudal sharply barred

with darker ; about 5 dark bars across caudal ; pectoral more faintly

barred ; lower fins pale, plain. Another specimen, probably a female, is

paler and grayer, with the cross bars narrower and less regular ; the mark-

ings on the fins are much paler, the first dorsal being without dark longi-

tudinal band. Length 2\ inches. Montreal, Canada; only the type

known, {borealis, northern.)

PoecUichthys borealis, Jordan, Proc. U. S. Nat. Mus., 1884, 477, Montreal, Canada. (Type, No.

35747. Coll. T. J. Doran.)

Etheosioma boreale, Boulexger, Cat., i, 78.

Subgenus RAFINESQUIELLUS, Jordan & Evermann.

147*2. ETHEOSTOMA POTTSII (Girard).

Head 3i to 3f ; depth 3f to 4. D. IX to X-l, 10 to 12 ; A. II, 7 or 8 ; scales

5-44 to 50-10, pores 23 to 31. Length of caudal peduncle nearly equal-

ing head. Least depth caudal peduncle equals A head. Body extremely

short and deep, the head short and heavy, moderately compressed. Upper
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profile of bead rounded, no angle above orbits, tbe sbort snontwith rounded
profile, but not obtuse. Premaxillaries on level of pupil, nonprotractile.

Preorbital extremely narrow, little wider than tbe broad end of tbe max-
illary bone, wbicb is not concealed by it. Gill membranes rather narrowlv
united across the isthmus, their width anteroposteriorly \ diameter of

eye. Opercular spine bifid, with 2 minute free points. Preopercle entire.

Eye large, 4 in head to end of opercular spine. Interorbital space wide,

strongly convex, its width equaling length of snout, h\ in head. Fins all

small ; distance from front of dorsal to tip of snout \ length ; dorsals low,

the 2 joined at base, the last spine appearing longer than the preceding

one and belonging to the second dorsal; longest dorsal spine \ head:
length of last dorsal spine f diameter of orbit, tbe spine erect and con-

nected for its entire height with the following soft ray ; the next to the

last spine directed very obliquely backward, and appearing much shorter

than the last spine, its membrane joining last spine at base only ; base of

spinous dorsal as long as head in front of preopercular margin, its highest

ray half head ; anal fin very small, the spines large and strong, first spine

much longer and stronger than the second, 3^ in head, equaling length of

snout and half eye ; highest soft ray of anal equaling length of snout and
eye

;
pectorals and ventrals both very small ; the pectoral short* broad,

and rounded, reaching the same vertical as ventrals, \\ in head, and having
but 11 rays; ventrals close together, 1| in head. Sides of head, broast,

and nape wholly naked ; body with rather large, ctenoid scales, uniformly

covering belly ; lateral line straight, incomplete, reaching to below mid-

dle of soft dorsal. Color in spirits : Light olive, sides and above obscurely

tesselated with darker ; nine short dark cross bars on back, and traces of

about an equal number on middle of sides, those on front of sides faint,

only the last 5 evident ; a black humeral spot present ; a faint dark streak

downward and 1 forward from eye, and a small dark spot above and
behind orbit ; cheeks dusky ; top of head vermiculated with dusky brown-

ish; spinous dorsal with a basal series of small blackish spots, each in the

midst of a translucent area, the terminal portion of membrane rendered

dusky by minute close-set dark points; soft dorsal and caudal barred

with lightand dark lines; pectorals and ventrals translucent, unmarked.
Length If inches. Streams of Chihuahua, Mexico ; an aberrant species

of darter, looking like a young bass. (Named for John Potts of Chihua-

hua, its discoverer and an "esteemed friend" of Dr. Guard.)
Ajilisi.ni potttU (missprinted potto), GlBABD, Proc. Ac. Nat. Sci. Phila., 1859, L02, tributaries of

Chihuahua River. (Coll. John Putts.)

Who toma mioroptenu, Gilbert, Proc. U. S. Nat. Hub., 1888, 289, Chihuahua, Mexico: K\ kk-

mann & Kendall, Hull ('. s. Fish Gomm., xii, 1893 (1884), 116, pi. •*'<

Boleoeoma pottrii, Yaiu.am, Recherches, '.)4, lHT.'i.

EtheoitomapottaH, Boulenqeb, <'ut., i, 74.

Subgenus OLIGOCEPHALUS, Cir.w.l.

1478. ETHE08TOMJ ion B, Jordan J Meek.

Bead ::' i«. I
; depth I t<>

",'
: eye I bo 5 in head. D. VII to \ -10 or

11; A. [I, 6 to 8; Boales 5 65 to 63-11, pores 80 to 84. Body rather more
elongate than in Btheottoma i>ssm

\ theoandal pednnole rather Long and
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slender. Head moderately acute, the snout a little decurved, its length

rather less than eye. Mouth small, nearly horizontal, the lower jaw

included, the maxillary reaching to opposite front of eye, its length 4 in

head. Teeth rather small. Opercular spine strong. Gill membranes

scarcely connected. No black humeral scale. Cheeks, opercles, and nape

more or less closely scaled ; breast naked ; top of bead without scales

;

scales smaller than in E. jessiar, lateral line straight, ceasing near tbe

middle of the body. Fins all low, the spines slender. Dorsal fins well

separated, caudal subtruncate; pectorals 1^ to 1£ in head. Fin rays

unusually variable. Color in life: Light green, finely blotched with darker;

dark-green blotches on opercle ; a dark stripe below eye ; sides with 10 or

11 reddish spots interspersed among darker bands ; spinous dorsal with a

narrow dark margin, below this a darker band and then a red one; soft

dorsal, caudal, and pectorals irregularly barred with yellow and with

greenish specks. Length about 2 inches. Upper Mississippi Valley from

Iowa and Nebraska, north to Assiniboia ; common northwestward, many
specimens having been taken by Dr. Eigenmann from Swift Current River in

the Saskatchewan Basin, and from Fort Qu' Appelle in the basin of the

Red River of the North, this last being the most northern point at which

any species of darter has yet been found. Dr. Meek records it as abun-

dant in Storm and Spirit lakes in Iowa, and in the State Fish Commis-

sion ponds at South Bend, Nebraska. It is the most common darter in

Nebraska and South Dakota (Evermann & Cox), its range extending as

far west as Valentine, Nebraska (longitude 100° 30 / W.), the most westerly

point at which any member of the family has yet been found in the Mis-

souri Basin.

Etheostoma iowse, Jordan & Meek, Proc. U. S. Nat. Mus., 1885, 10, Chariton River, Chariton,

Iowa, (Coll. Jordan & Meek); Eigenmann, Bull. U. S. Fish Comm., xiv, 1804, 117; Meek,

Bull. U.S. Fish Comm., xiv, 1894,138; Evermann & Cox, Eept. U. S. Fish Comm., xv m, 1895.

Etheostoma qnappella* Eigenmann & Eigenmann, American Naturalist, November, 1892, 963,

Qu' Appelle River, Fort Qu' Appelle, Manitoba, (Type in Brit. Mus. Coll. Eigen-

mann); Eigenmann, Bull. U. S. Fish Comm., xiv, 1894, 117.

Etheostoma vox, Boulenger, Cat., i, 72.

Etheostoma qnappelles, Boulenger, Cat., I, 74.

1474. ETHEOSTOMA JESSLE (Jordan & Brayton).

Head 4 ; depth 4f to 5. D. X to XII-12 to 14; A. II, 7 or 9; scales 6-47

to 55-8, lateral line usually but not always incomplete, pores developed,

on about 35 to 38 scales. Body fusiform, rather deep and compressed;

head rather large and moderately pointed; mouth rather large, terminal,

* This nominal species was described as follows:-

Head 3% to 4; depth 5 to 6%; dorsal IX-9 or 10 ; anal II, 7, scales 3-53-10; pores 19. Eye
very large,°much longer than snout, 3% in head; jaws subequal. Premaxillaries not protractile;

gill membranes scarcely connected; cheeks and opercles with a few scales; ventral line with the

median scales not enlarged; lateral lino straight; palate without teeth; anal fin considerably

smaller than soft dorsal; humeral region without black scale; cheeks with a few scales just

below and behind eye; opercle with a few scales on its upper angle. Pectorals 1% in head;

caudal rounded. Color pale olive, with a lateral series of ill-defined large darker spots; in life

with about 8 dark-blue bars on side; alternating with rusty bars; dorsal and caudal fins barred.

Qu' Appelle River, a tributary of Assiniboine River, at Qu' Appelle, Assiniboia; one specimen
known, 44 mm. long. (Eigenmann; Boulenger). This is the northernmost, point from which
Darters have been obtained. This species is veiy close to Etheostoma iowse and may not be differ-

ent, (qu' appelle, what calls? ; name of a river tributary to the Assiniboine.)
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upper jaw slightly the longer. Cheeks usually closely scaled, sometimes
almost naked; opercles scaled; nape scaled; breast naked. Fins moder-
ate. Chestnut-colored above, with about 9 quadrate bur-like blotches of
dark greenish along the sides, and about 5 dark cross blotches on back

;

body usually covered with dark dots; fins mottled with chestnut; spin-

ous dorsal with an orange-red bar across it near the edge; second dorsal
and anal speckled with golden, or with dark cross streaks. Texas speci-

mens with 3 dark spots at base of caudal, the median one most distinct.

No dark humeral spot; lower fins dusky. Length If inches. Indiana to

Iowa and south to Mississippi and Texas ; widely distributed but not very
common anywhere; perhaps more than 1 species included here, as the
types of jessiw, asprigene and sicaini differ in form and coloration. Only
the form asjjrigene is well known as yet. (Named for Mrs. Jessie Dewey
Brayton.)

Poecilichthys jessise* Jordan & Brayton, in Jordan's Man. Vertebrates, Ed. 'J, 227, 1877, and in

Jordan, Bull. U. S. Nat. Mus., xn, 1878, 59, Chickamauga River, Ringgold, Georgia,

(Coll. Jordan); Jordan & Gilbert, Synopsis, 518, 18S3.

Pcecilichlhys asprigenis,f Forbes, Bull, i, 111. Lab. Nat. Hist., 41, ls77, small creek at Pekin
Illinois. (Coll. Forbes.)

*The following is tbe original description of Poecilichthysjessix, Jordan & Brayton:
Body fusiform, ratber deep and compressed, tbe depth 5 to 5V£ in length, the form of the

body similar to that of P. spectabitis. Head rather large, moderately pointed, 4 in length'
mouth rather large, terminal, the upper jaw slightly longest, not protractile. Eve pretty
large, high up, 3% in head, about equal to snout. Cheeks naked, scaly above; opercles scaly-
throat naked; neck above scaly; scales medium, 6-45 to 50-7. Lateral line incomplete, but
extending farther than P. varialus and P. speclabilis, on about 35 scales, or nearly to the end of
the second dorsal. Fins moderate. Dorsal XH-about 12. Anal II, 9. Color in spirits, oliva-
ceous, with about 9 squarish, bar-like blotches along the sides and about 5 cross blotches'on the
back. Dorsal and caudal fins faintly barred. In life, the fish is chestnut-colored above and
the squares on the sides are bright dark blue; the fins are mottled with chestnut. A dark yel-
low or orange band across the dorsal. Second dorsal and anal with dark and golden BpeckJil
Several specimens, each about 2 inches long, taken in Chickamauga River at Binggold. The
specimens are certainly not fully grown, and the coloration of the adult male is doubtless much
more brilliant. It will be distinguished at once from P. variahu ( = ca rvieus) and /'. sp< ctabiku by
the scaliness of the upper part of the cheeks, by the greater development of the lateral line
the more numerous dorsal spines, and the coloration. This species is named for Mrs reads 1>

Brayton..

—

Jordan & Brayton.

fThe following is the original description of PcecUichthyt asprigems, Forbes:
Head 3% to 4; depth 4% to */4 in length, eye in head 3'^ to 4: nose about -.., the eye. Width

at pectorals 8 to 10 in length; at middle of second dorsal 12 to 1">. The caudal pednncls is

twice as long as high. Longitudinal rows \. Breast always naked, opercle wholly b

back wholly scaled before the dorsal, or a narrow strip left bare. The iir>t dorsal consists of
from 9 to 12 spines; its height is from % to

) ., its length, and -... the height o{ the second dor-
sal. The latter contains from 10 to 12 rays, of which, in one case, the first was a stout, sharp
spine (XI-I, 11); its length is %that of the first, and

jj
greater than that of the anal. The ana!

consists of 2 spines and 7 or 8 soft rays, the longest ray reaching to the middle of the caudal
peduncle. Fourteen specimens examined; taken in small creek near Pekin, Illinois. Among
some specimens from Pekin, Illinois, whose label as PoeeUichthvs spectabUii had apparently serv< ]

to disguise them, i observed a number with scaly cheeks. Dr. Jordan has decided tl

are neither tpedabHit Dorjeme, and I have therefore described the series as a new spi

although the wide variation of so-called specific characters presented by them suggests that
several species of this genus may ultimately have to be merged. I have not been able, however,
with a large number or specimens, to trace the one wholly into the other, and I therefore 1

them distinct for the present. General appearance much like that of /'. tpectabUis, from which
it differs in the scaly cheeks, tho more complete lateral line, and the greater number of vertical
rows of scales. In mectabUit the cheeks are either wholly bai a i ippear behind
and below the eye. In atprigenit they are either wholly covered or naked only on the lower
fourth. The vertical row i vary In my specimens of tpectabilia fr in 38 to I I (couuting only com*
plete rows), In aaprigeni* from I s to S I. In the former, the lateral line extends over t:

lies, iii the latter from 3 I to 11. The head la small and pointed, the eye than
it), the outlines regularly curved, the body compressed and rather deep, the n th ter-

minal, oblique, and the jaws about even. The dorsal fins are sometrnn l by distan
varying from the length of half a scale to scale and half, but ai oallj quite continu-
ous, the two being united by membrane, Length Sfi to I i millimi t
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PaedUchOiys 9wami,% Jordan, Proc. l\ S. Nat. Mus., 1884, 479, tributary of Pearl River,

Monticello, Mississippi. (Type, No. 35308. Coll. Jordan & Swain.)

1475. ETHEOSTOMA LUTEOYINCTUM, Gilbert & Swain

Head 3£ to 4 ; depth 4£ to 5 ; eye3£ to 4 in bead. D. IX or X-13 ; A. II,

7 or 8; scales 6-49 to 55-11. Body compressed, the hack elevated, the

profile descending rapidly forward, and gradually toward tail, from front

of spinous dorsal ; caudal peduncle very slender. Head compressed,

with a short high snout, the upper profile of which descends in a strong

curve. Mouth at lower level of muzzle, which does not project heyond

it, mandible included. Gape nearly horizontal, of moderate size, the

maxillary reaching vertical from front of pupil, 3^ in head. Cheeks and

opercles scaled. Preopercle entire. Opercular spine present. Branchio-

stegal niembraues narrowly joined across isthmus. Eye rather large,

longer than snout. Dorsals short and low, well separated from each

other; base of spinous dorsal equaling length of caudal peduncle and

but little longer than that of soft dorsal ; highest dorsal spine half

length of head; the highest soft ray If in head ; anal spines of about

equal length, both slender and rather high, ^ length of head
;
pectorals

as long as head ; ventrals If in head. Cheeks, opercles, and nape closely

scaled, the breast naked or partially scaled ; no black humeral scale ; lat-

eral line nearly straight, continued to below middle of second dorsal,

running on 30 to 35 scales. Colors in life: Very light pale olive, with 7

dusky cross bars on back, narrower than the interspaces and reaching

about halfway to lateral line, their ends connected by dusky lines;

below lateral line about 9 dusky greenish blotches, between which are

orange-yellow cross bars, most distinct posteriorly, not reaching median
ventral line ; no distinct streak forward from eye ; a dusky bar below

eye ; snout dusky ; small black spots at base of caudal ; soft dorsal and
caudal barred with dusky ; spinous dorsal with a black blotch on posterior

rays, a yellow or orange bar through middle of fin, the base and margin

dusky ; anal fin unmarked. Length 2 inches. Stone River, a tributary

of Tennessee River ; not common, (luteiis, yellow; vinctus, banded.)

I The following is the original description of Poecilichthys swaini:

Head 3§ in length; depth 4f. D. XT, 12; A. II, (5; scales 3 or 4-41-7 or 8. Body fusiform,
rather elongate, the back rather elevated anteriorly, the caudal peduncle moderate, somewhat
compressed. Head rather slender and small, the anterior profile rather steep and gently curved,
becoming more obtuse at tho tip of the snout. Snout short, a little blunt isli : its length 5 in

head. Eye rather large, 3% in head. Mouth not very small, oblique, the lower jaw included;
the maxillary reaching very nearly to opposite middle of pupil, its length 3'.

{
in head. Teeth

rather strong, present on vomer. Preopercle entire. Gill membranes very nearly separate.

Opercular spine Strong. Opercles and cheeks well scaled; scales of body rather large, ctenoid;
belly covered with ordinary scales; nuchal region nearly naked; breast naked; lateral line

wanting posteriorly on about two scales, anteriorly somewhat arched and concurrent with the
back. Dorsal fins contiguous but separate, both high, the soft dorsal shorter and higher than
the spinous dorsal and much longer and higher than the anal; longest ray of soft dorsal 1% in

head; caudal truncate, 1-., in head; pectorals moderate, 1
,

l in head, not quite reaching vent;
veutrals coterminous with them, \){^ in head. Color in spirits olivaceous, marbled with darker,
the dark markings rather obscure and taking the form of dark quadrate spots about as large as
the eye and alternating so as to give a checkered appearance. Head with 4 dark stripes, which
radiate from the eye; a dark streak on anterior part of opercle; spinous dorsal with a basal

band of pale (probably crimson in life), above this a dark band (probably deep blue); the outer
edge of the fin broadly pale (probably scarlet in life); soft dorsal and caudal checkered with
lightand dark spots; anal and ventrals plain, apparently bluish, the latter darkest; pectorals
plain; no black humeral spot. A single specimen, 2 inches long.
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Etheostoma luteovincivm, Gilbert & Swain, Proc. U. S. Nat. Mus., 1887, 58, Stone River, near

Nashville, Tennessee, (Coll. Gilbert & Swain); Boclexger, Cat., i, 73.

1176. ETHEOSTOMA LEPIDOGENYS, Evermann & Kendall.

Head (including opercular flap) 4; depth 5; eye 4 in head ; snout 4.

D. X-12 ; A. JI, 7 or 8 ; scales 7-54 to 61-9 ; lateral line straight and
incomplete, 32 to 38 pores. Body moderately stout, head heavy, snout

short, hlunt, and decurved, back little elevated, caudal peduncle deep,

its least depth 2 in head. Mouth rather small, but little oblique, lower

jaw slightly included; premaxillary just reaching front of orbit, not

protractile. Gill membranes scarcely united. Fins moderate; soft dor-

sal higher than spinous portion
;
pectoral short, only as long as head,

not reaching beyond tips of ventrals ; ventrals short, distance from their

tips to origin of anal equaling half length of head ; anal rather small,

scarcely reaching tips of soft dorsal when depressed. Scales strongly

ctenoid ; cheeks densely scaled ; opercles and breast entirely naked

;

nape scaled; median line of belly with ordinary scales, not deciduous.

In the larger specimen, which is 2 inches long, there are on the right side

57 scales in a longitudinal series, upon 38 of which pores are developed,

while upon the left side there are but 54 scales, upon 35 of which pores

are developed. The second specimen, If inches long, has 61 scales upon

the right side, with pores in 38 of them, and 55 upon the left, with only

35 developed pores. This shows a considerable variation, not only among
individuals, but between the 2 sides of the same individual. Color in

alcohol : Head dark above, sides pale, a dark line forward from eye to

tip of snout and another broader one straight downward from the eye,

broadest at lower end; a dark postocular spot followed by a fainter oue

on the opercle ; dark humeral scale present; side of body with about 13

dark vertical bars, the first crossing over the back just in front of the

spinous dorsal, the next 4 indistinct, except on back, where they widen

into largo blotches, the sixth crossing the back between the 2 dorsals;

the seventh to tenth, inclusive, under the soft dorsal; the eleventh

crosses just back of it, while the thirteenth is at the base of the eaiulal

tin
; spinous dorsal pale at base, next a broad dark band, then a narrow

pale one, which is followed by a pale blue one ( probably blue in life and)

lastly, tipped with a very narrow margin of white; sofil dorsal marbled

or vermieulated with brown, the Largest, plainest markings being at

about ^ the distance from the tips of t In- tin: eandai like the soft dorsal,

but the colors deeper; all the other tins unmarked. Lergth 2 inol

Bio Comal, Texas. Only the types known, (/.-..scale: . oheek
)

EOuothyma lepidogmyi, Bvi bmajo a Kendall, Bull. U. B. Ki-ii. Coi . xu, - H

III. pi. \\w, Bg. 8, Rio Comal, New Braunfels, Texas, Type, No. 44840. OolLl

nun n, S. ,,\ ,11, an. I Qurli \ !, Boi i.i n.i i;, I .n., i, T'J.
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1477. ETHEOSTOMA CCERULEUM,* Storer.

(Blue Darter; Rainbow Darter; Soldier Fish.)

Head 3|; depth 4£; eye 4 to 4£ in head, little shorter than snout.

D. IX to XII-12 to 14; A. II, 7 or 8; scales 5-37 to 50-10, usually

5-45-10, pores 18 to 35. Body robust, rather deep and compressed,,

the back somewhat elevated. Head large, compressed. Mouth mod-

erate, terminal, oblique, the lower jaw somewhat included, the max-

illary reaching front of orbit; opercular spine moderate; gill membranes
not connected. Palatine teeth in one row. Cheeks naked or nearly so

;

opercles scaled; neck and breast usually naked. Fins all large; dorsal

fins usually slightly connected. Anal spines subequal or the first a little

the longer; caudal rounded; pectoral nearly or quite as long as head.

Males olivaceous, tessellated above, the spots running together into

blotches; back without black lengthwise stripes; sides with about 12

indigo-blue bars running obliquely downward and backward, most dis-

tinct behind, separated by bright orange interspaces ; caudal fin deep

orange, edged with bright blue ; anal fin orange, with deep blue in front

and behind ; soft dorsal chiefly orange, blue at base and tip ; spinous

dorsal crimson at base, then orange, with blue edgings; ventrals deep

indigo ; cheeks blue ; throat and breast orange ; females much duller,

with little blue or red, the vertical fins barred or checked; young vari-

ously marked, no dark humeral spot. Length 2\ inches. Mississippi

Valley; very abundant in gravelly streams, and ascending small brooks.

One of the most gorgeously-colored darters, but less graceful than most

of them. The most common species in most parts of the Ohio Valley.

(curnhus, blue.)

Etheo&toma ccerulea, Storer, Proc. Bost. Soc. Nat. Hist., 1845, 47, Fox River, Illinois. (Coll.

S. C. Clark.)

* Gayest of all the Darters, and indeed the gaudiest of all fresh-water fishes, is the Rainbow
Darter {Etkeostoma cceruleum). This is a litttle fish, never more than 3 inches long, and usually
about 2. Everywhere throughout the northern parts of the Mississippi Valley it makes its

home in the ripples and shallows of the rivers and in the shady retreats of all the little brooks.
The male fish is greenish above, with darker blotches, and its sides are variegated with oblique
bands alternately of indigo blue and deep orange, the orange often edged with patches of white.
The checks are deep blue, the breast deep orange, while the expanded fins arc gorgeous in scar-
let, indigo, and crimson. The female, as is usually the case when the male of the species is

resplendent, is plainly colored—a speckly green, with no trace of blue or orange. When the
war of the rebellion broke out there were some good people who were anxiously looking for

somes sign or omen, that they might know on which side the "stars in their courses " were
fighting. It so happened that in a little brook in Indiana, called Clear Creek, some one caught
a Rainbow Darter. This fish was clothed in a new suit of the red, white, and blue of his native
land, in the most unmistakably patriotic fashion. There were some people who had never seen
a Darter before and who knew no more of the fishes in their streams than these fishes knew of
them, by whom the coming of this little "soldier fish " into their brooks was hailed as an omen
of victory. Of course these little fishes had really "always been there." They were there
when America was discovered and for a long time before, but the people had not seen them.
The warblers lived, you remember, in Spalding's woods at Concord, but Spalding did not know
that they were there, and they had do knowledge of Spalding. So with the Darters in Spald-
ing's brooks. Still, when the day comes when history shall finally recount all the influences
which held Indiana to her place in the Union, shall not, among greater things, this least of
little fishes receive its little meed of praise? The Rainbow Darter is a chubby little fish, as

compared with the other Darters. In its movements it is awkward and ungraceful, though
swift and Bavage as a pike. One of the mildest of its tricks, which we have noticed, is this: It
would gently put its head over a '-tone and catch a water boatman by one of its swimming legs,

release it, catch it again and again release it, until at last the boatman, evidently much annoyed.
-wiMi away oul of its reach. It will follow to the surface of the water a piece of meat suspended
by a Btring. It is more alert in discovering this than a hungry sunfish or rock-bass, and it can
be led around like a pet lamb by a thread to which is fastened a sectign of a worm,

—

Jordan <t

OopelancL
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Poecilosoma erythrogastrum, Kirtland, Cleveland Annals Science, 1854, 4, near Cleveland,

Ohio. (Type, No. 1218. Coll. Kirtland.)

Pcecilichthys versicolor, Agassiz, Am. Journ. Sci. and Arts, 1854, 304, Quincy, Illinois. (Coll.

Dr. L. Watson.)

Poecilosoma Iransversum, Abbott, Proc. Ac. Nat. Sci. Phila., 1860, 826, Lake Superior.

Astalichlhys ccendeus, Vaillant, Recherches, 107, 1873.

Pccilichthys cceruleus, Jordan & Gilbert, Synopsis, 517, 1883.

Etheostoma cceruleum, Meek, Bull. U. S. Fish Comm., 1891, 119, 131, 155; Boulenger, Cat.,

i, 71.

Gradually passing from Indiana westward into the slight variety

1477a. ETHEOSTOMA ((ERULEOI SPECTABILE (Agassiz).

Head 4; depth 4|. D. X-12; A. II, 7; scales 5-40-7; lateral line on
20-25 scales. Very similar to cceruleum, but more elongate and rather

more compressed ; the colors similar, but the upper portion of the sides

with distinct blackish stripes along the rows of the scales, and the

ground color of the back and sides having a peculiar whitish or bleached

appearance. The two dorsal fins usually well separated. Scales usually

present below and behind eye. Length 2 to 3 inches. Mississippi Valley
;

rather less abundant than the other and ascending small or even muddy
streams ; not always to be distinguished with certainty from the pre-

ceding. Both occur in Indiana and Illinois, but the form called spectabile

is the only one seen in streams of Missouri, (spectabilis, conspicuous.)

!'• i ilirhthys spectabilis, Agassiz, Amer. Journ. Sci. and Arts, 1854,304, Osage River, Missouri,

(Coll. Geo. Stolley); Jordan & Gilbert, Synopsis, 518, 1883.

1478. ETHEOSTOMA LEPIDUM (Baird & Girard).

Head 4±; depth 4f. D. IX-11 to 13 ; A. II, 6 to 8 ; scales 6-18 to 54-8,

pores 27 to 36. Body rather stout, compressed, tapering backward.

Head subcorneal. Mouth moderate, with equal jaws ; maxillary reaching

front of orbit. Eyes large. First dorsal rather low; dorsal litis some-

what connected. Head, as well as throat and neck, entirely Bcalelett.

Color olivaceous, with some dark-blue bars; scales dusky at base, sonic-

times a slight trace of a humeral spot ; dorsals and caudal mottled or

barred. Length 2\ inches. Streams of Arkansas, Texas, and Chihuahua,

common; apparently gradually passing into Etkeotioma corultum, from

which only the naked head separates it. Gilbert regards it as a sub-

species of cceruleum. (lepidiis, pretty.)

Boleotoma Upida, Baird & Girard, Proa Ac Nat. Bci. Phila., 1853, 388, upper tributaries of

the Rio Nueces. (Coll. Clark.)

phaltu ijmhatni, Girard, Proc Ac. Nat. Sci. Phila., 1859, 102, Devil River, Texas.

D. IX-13; A. II, 7. (Coll. (Hark.)

OMgocephahtaUoneiuUj Girard, /. <., 102, Leon River, Texas. D. IX-10; A [1,7. (Coll. Clark.)

OHgocephdluM pvlchithUi Girard, Proc. Ac. Nat. Sci. Phila., 1869, 102, Gypsum Creek, a trib-

utary to the Canadian River; A. II, 6. (Ooll. Lieut Whipple.)

>ma lepidum, Vaillant, Recherches, 90, U
liohthy$ lepidtu, Jordan a Gilbbbt, Synopsis, 517, 181

Bhtottoma Itpidrnn, HSvbbxanm i Kendall, Mull. r. s. liafa Oomm., km, I . L14]

I'. i l l s.,1 i:. ( 'at., i, 73.

K.A.N. .11
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1479. ETHEOSTOMA TIPPECANOE, Jordan & Evermann.

Head 4£ ; depth 4f. D. XII-12 ; A. II, 7 ; scales 5-50-8, with pores on

about 23. Body rather robust, compressed, with deep caudal peduncle;

head moderate, with pointed snout ; eye small, as long as snout, 4| in

head ; mouth large, oblique, the lower jaw somewhat included ; maxillary

reaching nearly to middle of eye ; opercle very short, little longer than

snout, its spine strong ; cheeks naked, or with one or two scales above
;

opercles well scaled ; breast naked ; top of head naked ; nape with fine

scales; upper jaw not protractile; gill membranes nearly separate;

lateral line straight, ceasing under front of second dorsal. Dorsals mod-

erate, slightly connected ; anal spines subequal
;
pectorals shortish, about

as long as head ; caudal short, subtruncate. Color dark, the scales covered

with fine punctulations ; body with 12 dark (probably blue in life)

cross bands, nearly vertical and narrower than the interspaces, the next

the last one brightest and broadest ; between this and the last, two bright

spots (probably red in life) with a dark one between them, at base of

caudal; a black humeral scale ; first dorsal dark; second dorsal, anal,

caudal, and pectorals barred ; ventrals speckled ; three dark streaks

diverging from eye ; interspaces on sides probably more or less red in

life. Length 1| inches. Tippecanoe River, Indiana; but few specimens

known
;
possibly a variation of Etlieostoma jessicc.

Etheostoma lippecanoe, Jordan & Evermann, Proc. U. S. Nat. Mus., 1890, 3, (with a figure of

Etlieostoma eamurum, by an error of printer), Tippecanoe River, Marshland, Indiana,

(Type, No. 40080. Coll. Evermann); Boulenger, Cat., i, 79.

1480. ETHEOSTOMA PUNCTULATUM (Agassiz).

Head 3£; depth 5f ; eye large, 3^ in head ; snout 4£. D. X or XI-14
;

A. II, 8 or 9 ; scales 9-63 to 80-16, 43 to 53 pores. Body slender, com-

pressed, the ventral outline nearly straight, the back scarcely elevated;

upper profile descending in a gentle regular curve from front of dorsal to

snout, which is below axis of body. Snout sharp ; mouth terminal,

moderately oblique, large, the maxillary reaching vertical from middle

of pupil, 3 in head
;
preraaxillaries not protractile. Teeth on vomer and

palatines, outer series in upper jaw enlarged. Preopercle entire ; oper-

cular spine very slender. Gill membranes not united across isthmus. Fins

rather small. Pectorals and ventrals about equal, the latter not nearly

reaching vent, as long as from snout to nape ; dorsals not joined at base,

the spines rather strong ; anal with two slender subequal spines, as long

as diameter of orbit, the first stronger than second; caudal truncate.

Body covered with small ctenoid scales, which become very fine on the

nape; breast naked; an enlarged black humeral scale; cheeks and oper-

cles naked; lateral line straight, ending below last rays of soft dorsal,

the tubes wanting on about 20 scales. Colors in life : Very dark slaty

green, with indistinct darker bars, irregular in number and size, down-

ward from back ; belly and branchiostegal membranes deep orange red

;

sides of head coarsely punctate with black ; top of head dusky, a dark

bar forward from eye, one upward and backward across upper portion
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of cheek and opercle and a broad bar downward to behind the mandi-

ble ; a conspicuous black humeral spot ; usually a darker area at base of

caudal, one below soft dorsal and a dusky bar in axil of pectoral, ending

below the fin in a blackish blotch ; spinous dorsal dusky green at base, a

broad black bar through its middle, more conspicuous anteriorly, its

margin reddish ; second dorsal, caudal, and pectorals light reddish, with

indistinct wavy bars formed of black punctulations ; anal and ventrals

dusted with coarse black specks. Length 2 inches. Ozark region of

southwestern Missouri; not very common ; in small brooks ; here described

from specimens from James Fork of White River, Marshfield, Missouri.

(jjunctulatus, with little points.)

Poecilichthys punctalatus, Agassiz, Amer. Jour. Sci. and Arts, 1854, 304, Osage River, Mis-

souri.

Boleosoma punclulatum, Vaillant, Recherches, 92, 1873.

Etheostoma punclulatum, Gilbert, Proc. U. S. Nat. Mus., x, 1887, 60; Boulenger, Cat., i, 79.

1481. ETHEOSTOMA CRAGINI, Gilbert.

Head 3J- ; depth 4f. D. VIII or IX-10 to 12 (VI, 12 in one specimen,

probably abnormal) ; A. II, 6 or 7 ; scales 6-46 to 55, pores 15 to 20. Head
and body heavy and not closely compressed, the back not elevated, the

caudal peduncle deep ; snout short and broad, less than diameter of orbit,

5 in head ; mouth terminal, broad, little oblique, the lower jaw included;

the maxillary scarcely reaching vertical from front of pupil, 3i in head.

Premaxillaries nonprotractile. Eye large, much longer than snout,

equaling length of maxillary. Interorbital space narrow, less than diam-

eter of pupil. Preopercle entire; opercle ending in a short, flat point,

the spine poorly developed. Gill membranes very slightly connected

across the isthmus. A conspicuous black humeral scale. Fins small, the

pectorals reaching but little beyond tips of ventrals, 1J in head ; spinous

dorsal low, the spines strong, the longest about I length of head ; anal fin

very small ; first anal spine longer and stronger than the second, 3| in

head ; caudal truncate, equaling length of pectorals. Scales weakly

ctenoid, uniformly covering body, including nape and ventral region,

becoming somewhat smaller anteriorly on sides ; cheeks and opercles with

few scales or none, head and breast otherwise naked. Color in spirits :

Olivaceous, much mottled with dusky above ; lower half of sides sprinkled

with coarse black specks, and with traces of two silvery lines; middle of

sides with a series of about 12 dusky spots as large as pupil, the inter-

spaces silvery ; a black spot on opercle, one behind and one below orbit;

snout dusky ; caudal conspicuously barred with light and dark ; soft dor-

sal and anal faintly barred ; spinous dorsal translucent, dusted with

minute dark points, margined with blackish; traces of orange markings
on lower side of head, and on bases of pectoral fins ; caudal apparently

tinged, in life, with bright yellow. In life, tins with brick-red shades;

body with blue specks; body and (ins profusely ponotnlate with black.

Length 1^ inches. Western portion of Arkansas River Basin, from Garden
City to Canon City, in small brooks; the only darter reaching tho base
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of the Rocky Mountains in Colorado. (Named for its discoverer, Prof. F.

W. Cragin, then director of the Washburn College Laboratory.)

Etheostoma cragini, Gilbert, Bull. Washburn College Laboratory for March and April, 1885, 99,

small stream connecting the " Lake " at Garden City, Kansas, with the Arkan-
sas River, (Type, No. 38320. Coll. Cragin); Gilbert, Proc. U. S. Nat. Mus., 1887, 62; Jor-

dan, Bull. U. S. Fish Comm., ix, 1889 (1891), IT; Buulenger, Cat., i, 77.

1482. ETHEOSTOMA OBEYENSK, Kirsch.

Head 3|; depth U to 5*. D. VIII to X-12 or 13 ; A. II, 7 to 9; scales

5-45 to 50-10, pores 10 to 27. Body rather long and low, compressed,

the back not much elevated in adults, more so in the young. Head

moderate, heavier and less pointed than Etheostoma jiabeVare, which this

species resembles in many respects. Interorbital space narrow, eye about

as long as snout, 4 in head, the maxillary extending nearly to below its

middle. Mouth rather large, little oblique, the jaws subequal
;
premax-

illaries not protractile ; teeth rather strong
;

gill membranes slightly con-

nected. Head, nape, and breast naked. Margin of first dorsal rounded,

its longest spine 2 in base ; second dorsal larger than first, its margin

nearly straight, the anterior ray about 1£ in base ; caudal moderate, equal

in length to caudal peduncle, also to base of first dorsal, its margin sub-

truncate ; anal smaller than second dorsal and placed opposite or slightly

behind that fin
;
pectorals about as long as head ; ventrals equal in length

to base of anal. Lateral line almost straight, beginning at upper edge of

preopercle and extending backward, slightly descending, to past middle

of first dorsal, developed on about 12 scales. Color of adult male, light

olive ; dorsal region marked with 7 dark cross bars, the first being on the

nape and the last on the end of the caudal peduncle ; on the sides are 10

or 11 irregularly-shaped dark spots; top of head dusky or black ; fins of

adult males dusky white; black spot on membrane of first 3 or 4 dorsal

spines, vanishing posteriorly ; second dorsal with faint traces of bars

;

caudal plain; margin of anal jet black; pectorals faintly barred ; ven-

trals dusky or black. The female and younger specimens are similarly,

but more deeply, colored. Black humeral scale very large and distinct,

larger than in related species, as in Etheostoma fldbellare. The anal, pec-

torals, and ventrals of the female and younger specimens are plain white,

while the dorsals and caudal are distinctly barred; on the cheek is a

smooth, light colored area, extending from below the eye obliquely

upward and backward to a distance twice the length of eye, and termi-

nating at upper edge of preopercle, constricted into two parts, the anterior

somewhat the larger, and everywhere bounded by a silvery band, being a

notable color mark. Length 2f inches. Tributaries of the Cumberland

River in Clinton County, Kentucky. (Name from Obey River.)

Etheostoma obeyense, Kirsch, Bull. T'. S. Fish Coram., x, 1890(18921,292, Indian Creek, Spring
Creek, Smith Creek, and Albany Branch, all tributaries of Cumberland River
in Clinton County, Kentucky (Type, No. 45565. Coll. Kirsch); Boulenger, Cat., i, 78.

1483. ETHEOSTOMA PAGEI, Meek.

Head 31 ; depth 4 to 4£; eye 3| ; snout 3£. L>. IX or X-12 or 13 ; A. II,

7 •, scales 8-56 to 61-13. Body robust, snout abruptly decurved, but not
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blunt. Mouth rather large, terminal, maxillary reaching vertical from
pupil; preinaxillaries not protractile; lips thick; gill membranes not
connected. Cheeks, opercles, and breast naked, nape scaled; lateral line

imperfect, developed on only about 12 scales. Color of male: Belly bright

red, extending on sides to upper rays of pectoral fins; above the red is a

yellowish band on the sides about as wide as diameter of eye ; upper
part of the body olivaceous, with darker markings, each scale being pro-

vided with a dark spot, these making faint lateral streaks along the rows
of scales; about 9 dark blotches on the side, resembling faint bars;

caudal and soft dorsal barred; pectorals faintly barred; anal and ven-

trals plain ; a dark humeral scale. The female has the under part whit-

ish, the sides olivaceous, much mottled with darker; otherwise as in the

male. Length 2 inches. Only the types known, 2 specimens, taken in

the spring branch on the United States Fish Hatchery grounds at Neo-

sho, Missouri, tributary to Neosho River, Arkansas Basin. (Meek.)

(Named for William P. Page, Superintendent of the United States Fish

Hatchery at Neosho, Missouri.)

Etheostoma pagei, Meek, American Naturalist, 1894, 957, Neosho, Missouri, (Type, No. 45566.

Coll. Meek); Boulexuek, Cat., i. 79; Evermann & Kendall, Bull. U. S. Fish Conmi., xiv,

1894 (1895), 472.

1484. ETHEOSTOMA YIRGATUM (Jordan).

Head 3£ ; depth 5. D. PX-10 ; A. II, 8. Body slender, subfusiform,

compressed, the back somewhat elevated, the caudal peduncle rather

deep. Head long, rather slender and pointed, little compressed, the

snout but little decurved. Mouth rather large, somewhat oblique, the

maxillary reaching to the pupil, the lower jaw scarcely shorter than the

upper; teeth small, even, in several rows. Eye rather large. Posterior

border of preopercle obtusely crenate above. Scales rather large;

lateral line distinct, on about 20 scales ; 53 in a lengthwise series. Head
naked; nape and breast naked. Color greenish, each scale with a small

blackish spot, forming conspicuous lateral stripes, as in Etheostoma Jlahet-

lare lim ,,l,itum; back and sides \vith»cross blotches: humeral scale la

and black ; dorsal and caudal fins faintly barred. Rock Castle River and

Round Stone River, tributaries of Cumberland River, in Rock Castle and

Laurel counties, Kentucky ; not common; a pretty little fish, (rinjatus,

streaked.)

Ifchthyt virgatua, Jordan, Proc. U. 8. Nat. Mus., I«s7f>, 296, Rock Castle River, Living-

ston, Kentucky, (Tyi 6. Coll. Jordan); JosoAN A Gilbxkt, Synopd

Etheostoma virgatum, Boulknoeb, <'at., i, 77.

Subgenus CLARICOLA, Jordan v BrermatiD.

1 186. BTHEOSTOMi JUL! ! . M

Bead I : depth i to I '.. Eye4i. D.XI-llorl2; A. II, 7 or 8 ; soalei

to 60-8. Lateral Line incomplete ; oheek and breast aaked, operolee with
tew Boalea <>n upper part. Ventral region Boaled, Like the sides, (iill

membranes broad! j united the Lsthmna. Teeth on vomer. Bod]
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deep, compressed, with the dorsal region elevated, the form being much

as in Cottoga8ter uranidea. Mouth large, terminal, the lower jaw but

little the shorter; snout pointed, upper lip thick; premaxillary not pro-

tractile, the frenum narrow, torn in the type. Tip of maxillary reaching

to front of pupil. Pectoral tins large, their length equal to the length of

the head; ventrals small, not close together; anal small, with 2 short,

sharp spines.* Color in life, dusky olivaceous, greenish below: caudal

fin, soft dorsal, anal, and ventral fins yellowish; pectoral fins dusky,

with outer border pale yellowish; spinous dorsal dusky, upper half with

a yellowish tinge: a faint dark band on chin; a dark bar below eye : a

black band across back in front of spinous dorsal, terminating at base of

pectoral fins ; a second and much fainter baud on back between spinous

and soft dorsal ; a third faint band on back at middle of soft dorsal,

and a fourth on caudal peduncle ; sides dotted with faint yellowish,

forming irregular stripes along rows of scales. On the posterior half of

body are 6 faint, dark, vertical bars. One of the handsomest of the

darters in life. Length 2i inches. Basin of White River, Missouri.

Only the types known. (Named for Mrs. Julia Hughes Gilbert.)

Etheosto-ma jtdise, Meek, Bull. F. S. Fish Comm., ix, 18S9 (1891), 130, plate 42, fig. 2, James
River, near Springfield, Missouri, (Coll. Meek, Drew & Rettger); Boulf.nger, Cat., i, 87.

14S6. ETHEOSTOMA ARTESLE (Hay).

Head 3f ; depth 5. D. XI-12 or 13 ; A. II, 7 or 8 : scales 8-46 to 56-11.

Body elongate, compressed. Head large. Mouth large, terminal, nearly

horizontal, the lower jaw slightly included : maxillary reaching to oppo-

site front of pupil. Palatine teeth in a broad band. Eye equal to snout,

4f in head. Cheeks entirely covered with small scales; opercles with

large scales; scales along back very small. Lateral line extending to end

of second dorsal, on about 45 scales. Dorsals contiguous; first dorsal as

long as head, its height less than half its length ; soft dorsal considerably

higher: anal a little over half length of head; pectorals reaching tips of

ventrals, much smaller than in E. caeruleum. Gill membranes largely con-

nected. Yellowish olive, with transverse oblique bars of darker, and

sprinkled with small blotches of carmine : pectorals and ventrals dull

blue ; dorsals with a broad band of carmine along their middle, bordered

on each side by orange ; tips of dorsals dull blue, as is the base of the soft

dorsal ; base of spinous dorsal with several carmine spots : anal mostly

crimson, tipped with blue : caudal blue, then orange, carmine orange, and

tipped with blue; a black humeral scale. Length 2f inches. Georgia +

to Central Texas (Palestine), in sandy streams of the pine woods : rare :

perhaps intergrading through Ethtosloma aldbamce with E. whippln.

]' < Mekthysartaise, Hay, Proc. F. S. Nat. Mas., 18S0, 494, small branch of the Catawba River.

Artesia, Lowndes County, Mississippi. (Type, No. 27434. Coll. Hay).

This species is described and figured as having but 1 anal spiue. In one of Dr. ft)

types in the Museum of Stanford University, two snines arc well developed, as in ite ally, Ellttos-

tomu whipplii,

+ A specimen from G 1524, M. C. Z.) has scales, 46. Another specimen is from an arte-

sian well in Alabama.
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1487. ETHEOSTOMA ALABAMA (Gilbert & Swain).

This species or subspecies is closely allied to Etheostoma whipplii differ-

ing from it in having the scales constantly larger, there being usually 50 to

56 in the course of the lateral line, though occasionally 58 and even as low-

as 43 ; the pores of the lateral line wanting on about 12 scales ; the num-
ber of rows of scales between the lateral line and the spinous dorsal is 7

or 8, occasionally fewer. Gill membranes moderately united ; humeral
process or scale developed, black. Not otherwise differing'from Etheos-

ioma ivhipplii, the form and coloration similar. The relations of this

species with Etheostoma artesiw are also very close, the two may prove
inseparable. The male of artesice seems to have much more of blue mark-
ing than the male of alabamw. Black Warrior and Big Cahawba rivers,

Alabama ; locally abundant.

Etheostoma whipplei alabamse, Gilbert & Swain, Proc. U. S. Nat. Mus., 1887, 62, Black Warrior
River near Morris and Tuscaloosa, Alabama. (Coll. Gilbert & Swain.)

1488. ETHEOSTOMA WHIPPLII (Girard).

Head 3i ; depth 4£ to 5 ; eye 4i in head. D. IX to XII-12 to 14 ; A. II, 7.

Scales 60 to 70,* 8 or 9 series between lateral line and base of spinous dor-

sal
;
pores 35 to 50. Body rather deep, compressed ; least depth of caudal

peduncle equaling length of snout and eye. Mouth terminal, oblique;

maxillary reaching vertical from front of pupil, 3£ in head. Premaxilla-

ries not protractile. Eye moderate, slightly greater than snout. Pre-

opercle entire; opercular spine strong. Gil] membranes rather widely

joined across isthmus. Fins larger than in E.punctulatum ; dorsals slightly

joined at base, the longest soft ray half length of head
;
pectorals some-

what longer than ventrals, which equal distance from snout to preoper-

cular margin ; first anal spine longer and much stronger than second

:

caudal truncate. Scales small; lateral line straight, ending under last rays

of soft dorsal, the pores wanting on 16 to 20 scales ; opercles with a few

large ctenoid scales; breast and ventral region, cheeks, nape, and a strip

along base of spinous dorsal anteriorly naked or with embedded, cycloid

scales. Colors in life: Grayish, mottled with darker and with about 12

indistinct dusky bars, becoming more clearly marked posteriorly : scales

of lighter interspaces on sides with small, round, bright, orange-red spots,

those near lateral line in longitudinal series of* 2 to 5
J

2 orange blotches

at base of caudal; a dark spot below eye and 2 behind it, 1 of these on

upper part of cheeks, the other fainter, on occiput. A conspicuous black

humeral process; spinous dorsal dusky branslucenl al base, dark bar

about halfway up, then a translucent bar, an orange-red bar, and a trans-

lucent bar tipped with dusky; soft dorsal similarly marked, with more

yellowish; anal like sofl dorsal, the orange brighter, sometimes covering

distal half of fin, the basal dusk] ana fainter: eaudal bailed with Light

* I ii n. tingle specimen from the Washita Etirei at axkadelphia. Arkansas, bat I

present. No othei "i many exampl than 80, li Li this reflation <>f whipplii which
ied Gilbert A Bwain to regard alabamt pedes of it. The extent of tucb lutergnulatluu
u< edi >\;uniuutiou.
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and dark and margined with black, sometimes with a submarginal band

of orange. Lower Arkansas Basin ; locally abundant in clear tributaries

of the Saline, Washita, etc. (Named for Lieut. A. W. "Whipple, U. S. A.,

in command of the survey by which the species was discovered.)

Boleichthi/s whipplii, Girarp, Proc. Ac. Nat. Sci. Phila., 1859, 103, Coal Creek, Arkansas.

Boleosoma whipplei, Vaillaxt, Recherches, 9G, 1873.

Etheosloma whipplei, Gilbert, Proc. U. S. Nat. Mus., 1887, 61 ; Boulenger, Cat., i, 81.

1489. ETHEOSTOMA S^OMICEPS, Jordan.

Head 3i to 4^ ; depth 4£ to 5. Snout short, as long as eye, 4 in head.

D. VIII to XI-9 to 12; A. II, 7 or 8; scales 6-48 to 60-12. Body rather

robust, the back not elevated, the sides somewhat compressed, the caudal

peduncle stout. Head rather short, the snout rather blunt, the anterior

profile somewhat decurved. Premaxillary not protractile. Mouth small,

oblique, the lower jaw somewhat included; the maxillary extending to

front of eye, 3|in head. Teeth rather large, close set. Preopercle entire.

Gill membranes rather broadly united. Opercular spine well developed.

Nape, cheek, opercles, and breast covered with small scales ; these parts

rarely naked ; body with moderate, ctenoid scales, those on belly simi-

lar; lateral line straight, its pores wanting only on the last 4 or 5

scales. Fins all low ; dorsal spines subequal, the longest about 3^ in

head ; soft dorsal well separated from spinous dorsal, its longest rays not

quite equaling head ; caudal fin rather large, Is in head ; anal small, the

longest rays If in head, the spines small; pectorals H in head ; ventrals

1^. Color in life dusky olive, with about 10 rather diffuse blackish cross

bands, most distinct just below lateral line, along which is a longitudinal

pinkish streak ; scales above with many dark punctulations, but with no

distinct spots ; a dark bar below eye, and a horizontal dark streak

through it ; both dorsals and caudal barred with black in fine pattern, as

in E. JiabeUare, but less distinctly ; lower fins pale; no red or blue mark-

ings anywhere. This species varies excessively in squamation of head

and in size of fins ; nape, breast, and cheeks sometimes naked. Lower

Wabash Valley, Indiana, through western Kentucky and Tennessee to

Georgia and western Florida; abundant in sandy streams southward.

Specimens from Alabama (var. parvipinnis) are smaller, with lower fins

and fewer fin rays. D. XI-10; A. II, 7; scales 6-48-13. They seem to vary

perfectly into the typical form, (vquanui, scale; -ccjjs, head.)

Etheosloma squamiceps, Jordan, Bull, x, U. S. Nat. Mus., 11, 1877, Russellville, Kentucky
(Type, No. 1345. Coll. Dr. Bebb). (Head 3i; deptb 5. D. IX-12; A. II, 7; scales 5-50-X);

Jordan & Gilbert, Synopsis, 51 4, 1883. (Type, No. 1345. Coll. Dr. Bebb); Bollman, Proc.

U. S. Nat. Mus., 1886, 464; Boulenger, Cat., i, 85.

ma parvipinne, Gilbert & Swain, Proc. U. S. Nat. Mus., 18S7, 59, small spring branch

tributary to the Black Warrior River, Tuscaloosa, Alabama. (Type, No. 3671G.

Coll. Gilbert & Swain.)
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Subgenus ETHEOSTOMA.

1490. ETHESTOMA FLABELLARE, Rafinesque.

(Fan-tailed Darter.*)

Head 33 to 4 ; depth 4£ to h\ ; eye 4 to 4i in head ; snout 4. D. VIII-12
to 14 ; A. II, 7 to 9 ; scales 9-40 to 65-14, 15 to 40 pores. Number of fin

rays and scales subject to large variations, the spines occasionally fewer
than 8. Body slender, compressed, the back not elevated; head long
and pointed ; snout not decurved, the upper lip on a level with top of

eye; mouth very oblique, lower jaw projecting: maxillary reaching
front of eye ; interorbital space narrow, \\ in eye

;
gill membranes rather

broadly united ; distance from mouth to gill cleft on median line \.\ to \\

in head; caudal peduncle compressed, deep, its least depth 2 in head.

Fins all low, the first dorsal in the male about \ as high as second, higher
in the female, the spines with enlarged fleshy tips in the male ; anal about
size of soft dorsal

;
pectorals usually not quite as long as head, their tips

reaching beyond tips of ventrals ; caudal large, rounded. Scales moder-
ate; head entirely naked; lateral line nearly straight, incomplete, reach-

ing about to end of first dorsal; a narrow strip along base of spiuous
dorsal not scaled. Color rather dark, body covered with numerous fine

dark specks, these forming dark cross bands or blotches in the males,

less distinct in the females; black humeral spot conspicuous; usually

a dark line across opercles, through the eye, and around snout ; second
dorsal and caudal fins barred, other fins usually plain

;
pectorals faintly

barred in Virginia specimens. Length 2\ inches. New York to Virginia.

west to Iowa, and south to South Carolina and northern Alabama :

usually abundant wherever found. It lives in swift waters, and its

movements in the water are more active than those of any other species;

it is the most hardy in the aquarium. (Jiabellaris, like a fan, from the

form of the tail.)

Elhf<wtoma jiabellaris, Rafinesque, Jour, de Physique, 1819, 419, tributaries of Ohio River.

Etheostoma jlabellata, Rafinesque, Ichth. Ohiensis, 3(>, 1820, Ohio River.

Ethi'nstmitufoittiittdis, Rafinesque, Ichth. Ohiensis, 8G, 1820, Ohio River.

Etluostoma luisleyi, Storer, Proc. Bost. Soc. Nat. Hist., 1851, 37, Wolcott, Wayne County,
New York.

Oligocephalus humeralis, Girard, Proc. Ac. Nat: Sci Phila., 1859, G7, James River, Virginia.

*Tho Darter of Darters is the Fan-tail [EtheotAoma Jlabtliare), Hardiest, wiriest, wariest of
them all, it is the one which is most expert in catching other creatures, and the one \\ hich most
rarely evades your clutch. You can catch a weasd asleep when you can put your finger <>u one
of these. It is a slim, narrow, black, pirate-rigged little ash, with a long pointed head, and a

projecting, prow-like lower jaw. [t carries no flag, but is colored like the rocks among which
it lives, it is dark brown in hue, with aduskyspol on eacb scale, so thai the whole bodj seems
covend with lengthwise stripes, and these are further relieved by cross bands of the same color.
its Ana, especially the broad, fan-shaped caudal, are likewise much checkered with spot

black. The spines of the dorsal fin are very low, and eacb of these In the male ends In a little

fleshy pad of a rust y-red odor, the fish's only attempt at ornamentation. The Kiin-iaih d Darter
ohoosea the coldest and swiftest waters, and in these, as iieiit~ ins form, be leads an active, pi

torj life, He is the terror of water snails and caddis worms, and the larvae of mosquitoes, In

the aqcarinm this Darter Is one of the most Interesting of fishes, for, though plainly colored, it

is MTV handsome, and In Its movements is the i eful of all the Darters rts mouth o]

wider than that of any of the others, and il Is fuller of bristling teeth, li low-rim-
me, i pi;,, i, eyea are ever on the watch. The least "i a " h-h " and the most ol a D m. i

. the i

tailed Is worth 11} left aa a typ< ol the genua l ".< Noma, la which 11

discoverer, Elaflnetque, {Jordan d QoptUmd,)
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Catonotus fasciatus, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 68, Madrid, New York, and
Grass River. (Type, Nos. 1393 and 1345. Coll. E. 0. Dayton.)

Catonotus kennicotti,* Putnam, Bull. Mus. Comp. Zool., i, 18G3, 3, southern Illinois.

Catonotusflabellatus, Vaillant, Recherches, 121, 1873, with plate.

Etheostoma flabellare, Jordan & Gilbert, Synopsis, 513, 1883; Boulenger, Cat., i, 86.

A slight variety of this species, from the Cumberland Mountains, has

been recognized by name as

1490a. ETHEOSTOMA FLABELLARE CUMBERLANDICUM, Jordan & Swain.

Head 3| ; depth 5f; eye 4^ in head, equal to snout. D. VIII, 11; A. II,

7; scales 45, the tubes on 15 to 20 scales. Body moderately elongate,

somewhat compressed, the back little elevated. Head usually thick and

heavy, little tapering anteriorly, much stouter than in E. flabellare.

Mouth terminal, very oblique, the lower jaw somewhat projecting,

maxillary extending nearly to below its middle. Teeth rather strong.

Head, nape, and breast naked; belly and region along dorsal with the

scales small ; scales of body smoother than in E. flabellare and more
loosely imbricated, especially in the adult. Fins essentially as in other

species, the dorsal spines low and subequal, lowest in the male, the flesh

at their tips being thickened ; caudal large, rounded ; other fins mod-
erate. Color in life greenish, semitranslucent, the body in the adult

without trace of lines, cross bars, or spots, excepting the large, black

humeral spot ; back with a few faint dusty cross shades. Young with

tessellated spots and numerous faint cross bars, which are developed

chiefly as a series of spots along the lateral line ; a dark streak from eye

through snout ; a round, black spot behind eye ; first dorsal translucent,

abruptly edged with black, the free tips of the spines golden orange

;

second dorsal obliquely barred with alternating bands of black and
golden ; caudal pale, with about 7 very sharply defined curved cross

bands of black
;
pectorals olivaceous, scarcely barred, an orange bar at

base ; ventrals and anal plain, slightly dusky. Length 2f inches.

Brooks in the Cumberland Mountains tributary to Cumberland River.

Etheostoma cumberlandicum, Jordan & Swain, Proc. U. S. Nat. Mus., 1883, 251, small streams

of the Cumberland Mountains, Wolf Creek and Briar Creek, near Pleasant

View, "Whitley County, Kentucky. (Coll.Vordan & Swain.)

A better marked variety, differing chiefly in color, representing Etheos-

toma flabellare to the northwestward, is

1490b. ETHEOSTOMA FLABELLARE LINEOLATUM (Agassiz).

Very similar to the typical flabellare, but rather less elongate and more

compressed. Coloration darker, each scale with a dark spot, these form-

ing a series of conspicuous longitudinal lines along the rows of scales

;

'•'The original types of Catonotus kennicotti, now in poor condition, show the following charac-
ters: Color plain, without trace of lines or 6pots on body; pectorals, caudal, and both dorsals

brightly checkered with black. Black humeral spot large. Cheeks, opercles, and breast naked.
Scales rather large. Lateral line extending to below middle of second dorsal. Gill membranes
forming an angle with each other. Pectorals a little shorter than head. Head 3%; depth 5%.
D. VIII, 10; A. II, 7; scales 5-40 to 42-X. From a rocky brook in Southern Illinois.
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second dorsal and anal conspicuously cross-barred ; head blackish, with

darker stripes radiating from eye ; males further marked with conspicu-

ous dark cross bars. Minnesota to northern Indiana and northern Mis-

souri, in cold weedy streams, (lineolatus, with small lines.)

Catonotus lineolatus, Agassiz, Amer. Jouru. Sci. and Arts, 1854, 305, small creeks near Quincy,

Illinois.

Etheostoma Uneolalnm, Jordan & Gilbert, Synopsis, 513, 1883.

Catonotus liaeulatum, Vaillaxt, Recherches, 118, 1873.

476. ALVARIUS, Girard.

AharMS,*GiKART>, Proc. Ac. Nat. Sci. Phila., 1859, 101, (lateralis*).

This genus is based on a single species, which has not been recognized

since it was originally described. It is apparently closely allied to

Etheostoma, differing in the small number of its fin rays, in which regard

it approaches Microperca. The species is imperfectly described and its

affinities can only be guessed at. (A coined name without meaning.)

1491. ALVARIUS LATERALIS, Girard.

" A representative of the, Etheostomoid family was procured by the

United States and Mexican Boundary Commission at the mouth of the

Rio Grande del Norte (Rio Bravo). It constitutes a new generic pety

allied to Catonotus, and to which we have applied the name of Jlrarius,

with the following characters: Head elongated and tapering. Mouth

terminal, large, not protractile ; lower jaw longer than the upper. Teeth

very minute. Opercular apparatus, cheeks, and throat scaly. First dorsal

nearly equal in height to the second, from which it is quite distinct.

Anal tin much smaller than the second dorsal ; caudal fin truncated
;
5

soft rays to the ventrals. Ventral scales uniform." Body slender, elon-

gate. Head subcorneal and tapering forward. Eye equal to snout, 4 in

head. Maxillary reaching pupil. First dorsal about equal to second and

separated from it. Anal smaller than second dorsal, the last rays of the

2 fins opposite each other. Scales very small. Lateral line median.

Brownish, back spotted; sides with a narrow blackish streak, which

extends around the snout; first dorsal with a black spot on its upper p

terior edge; caudal transversely barred. D. VI, 10; A. 8. Length 1,

inches. Rio Grande. (Girard.) The types are now lost and the Bpeeiea

has not been rediscovered, (lateralis, pertaining to the side.)

Alvariui lateralis, (in: mm., Proc. Ac. Nat. Sci. Phila., 1859, 101, mouth of Rio Grande, (Coll.

Hex. Bound. Surv.); Vaii.i.ant, Recherches, ill. 1873.

PaocMohtkift lateraUt Jobdak A Qn p.kkt, Synopsis, 522, 1883.

Etheottoma lateraie, B01 uhqie, Cat., 1, 87.

477. PSYCHROMASTER,.Jordan A- Evermann,new genus, (tMMamMa).

This genua is allied to Etheostoma, from which it differs in Its robust

form, its single anal spine, and especially in the squamation of the head,

which is scaled to the snout. One species, (inxpot» ooldwater j

searcher.)
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1492. PSYCHROMASTEK TUSCUMBIA (Gilbert, Swa )

Head 3£ to 3f ; depth 4 to 4£. D. IX or X-ll to 13 ; A. I, 8 ; scales 6-48

to 50-10; pores 15 to 20. Body exceedingly heavy and robust, with ele-

vated hack and broad, thick head. Anterior profile descending rapidly

from front of dorsal, the snout blunt and broadly rounded, but not over-

banging tbe mouth. Gape largo and wide, the mandible little included,

the maxillary reaching vertical from middle of orbit. 3 in head. Eye
rather small, 4£ in head, the interorbital width | its diameter. Preoper-

cular margin entire. Cheeks, opercles, nape, and top of head generally

scaly ; only the snout, interorbital space, and preorbitals naked. Oper-

cular spine little developed. Gill membranes scarcely joined across

isthmus. Fins all very small; dorsal spines weak, the median spines

highest, half length of head; soft dorsal scarcely bigber than spinous;

anal fin with a single, rather weak spine, the first soft ray articulated

and branched. Pectorals and ventrals very small, the latter not reach-

ing §- distance to vent ; length of pectorals equaling distance from tip of

snout to preopercular margin ; caudal broadly rounded. Scales rough,

wholly enveloping head and body, except snout and interorbital space;

lateral line incomplete, arched, following the curve of the back; pores

absent on 15 to 18 scales. Color in life: Varying shades of grayish and
greenish olive, much mottled and speckled with black ; six broad, dark

bars across back; 8 or 10 linear black blotches along lateral line, sepa-

rated by silvery interspaces; a dark streak before, one below, and one

behind orbit ; opercle and top of head dusky
;
pectorals with several

dark bars, ventrals unmarked ; a black blotch at base of each caudal

lobe; other fins more or less barred with light and dark. Length 2

inches. Spring brooks in the Tennessee River basin in northern Ala-

bama ; locally abundant.

Etheostoma tuscumbia, Gilbert & Swain, Proc. U. S. Nat. Mus., 1887, 63, stream flowing from

the great spring at Tuscumbia, Alabama, (Type, No. :50154. Coll. Gilbert & Swain);

Boulenger, Cat., i, 89.

478. COPELANDELLUS, Jordan & Evermann.

Copelandellus, Jordan & Evermann, new genus, (quiescens).

This genus differs from Boleichthys in having the top of the head closely

scaled. One species, found in the lowland swamps and everglades of the

south. (Named for Herbert Edson Copeland, 1849-1876, who studied the

Darters because he loved them, and who began a monograph of the group

in 1874, a work not yet finished, although many have worked upon it.)

1493. COPELANDELLUS QUIESCENS (Jordan).

Head 3f ; depth 4£. D. IX to XII-9 to 12; A. II, 7; scales 3-48 to 56-10,

pores on 21 to 28 scales. Body not greatly elongate, compressed, the back

elevated, the back higher and the tail shorter than in Boleichthys cos.

Maxillary extending to front of pupil; jaws equal; preoperclo a little

crenulate above. Eye much longer than snout, 3£ in head. Cheeks,
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opercles, and whole top of head closely scaled; breast and nape scaled;

snout, jaws, and preorbital naked; lateral line running very high, as in

Boleichthys fusiformis, from which this species is chiefly distinguished by
the scaly crown, a character seen also in P. tnseumhia. Gill membranes
separate, a small black humeral spot. Caudal long, li in head, rounded

or pointed behind; pectoral nearly as long as head. Color dark brown,

the pale parts chiefly bright red in life ; back with some dark markings
;

side with a broad black lateral band, mottled and interspersed with red;

an area of red along lateral line ; some black spots on lower part of side

;

a black spot at base of pectoral ; 3 black bars about eye ; 4 or 5 round

black spots in a cross series at base of caudal, the 2 middle ones conspic-

uous; fins checkered; dorsal, anal, and caudal finely barred; ventrals,

anal, and pectorals plain. Length If inches. Swamps and .streams of the

lowlands from Virginia to Florida ; known from Blackwater River, Zuiii,

Virginia; Allapaha River, Nashville, Georgia, and various streams in

Florida; the southernmost known species of the darters. Specimens

from Orlando, Flori :1a (Coll. Einar Lonnberg), are larger and more brightly

colored than those from the Dismal Swamp region, (quiescent;, lying quiet.)

PceciUchtlu/s qxicscens, Jokdan, Proc. U. S. Nat. Mus., 1884, 478, tributary of the Allapaha
River, Nashville, Georgia, (Type, No. 28509. Coll. W. J. Taylor.)

Etheoeloma guiescens, Jordan, Rep. U. S. Fish Conim., v, 1885, 869; Woolman, Bull. U. S. Fish

Comm., x, 1890 (1892), pp. 294, 297, 299, 300, and 302, pi. 53, fig. 3; BouLEMQER, Cat, i, 76.

479. BOLEICHTHYS, Girard.

Boleichthys, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 103, (erilis).

This genus contains small and slender species allied to those of the

section Oliyocephalus under Etheostoma. The lateral line is incomplete and

has a slight upward curve anteriorly instead of being straight as in all

the species of Etheostoma. Top of head not scaly. Lowland streams and

swamps; the species few, variable, and hard to determine. (3o/./[. dart :

1x6k, fish.)

a. Cheeks and opercles scaly. runrORMIB, 1484.

aa. Cheeks naked; opercles more or less scaly. i\n.i>, L496.

1494. BOLEICHTHYS FI SIFORMIS fOinutd).

Head 3^ to 1 ; depth 3J to 6 ; eye about I in head. D. IX <>r \-i> to ll'

;

A. II, 6 to 8j scales 8-43 to GO—12, pores 10 to 90. Body usually elongate,

compressed; head rather long and narrow; nmz/le short, deourved,

shorter than eye; mouth comparatively Large, terminal, lower jaw

slightly included, maxillary reaching to pnpil; premaxillaries not pro-

tractile; gill membranes Bomewhat connected. Operonlar spine strong.

Caudal peduncle long. Scales strongly otenoid j cheeks scaled ; opercles,

nape, and breast usually well sealed, sometimes partly naked, especially

the I) mist : lateral 1 i 1 1 «* incomplete, high up, often Interrupted. Pins mod-

erate; pectorals broad, about reaohing tips <•!' rentrals. Olivaceous,

sides and back dotted and blotched with dusky, paler beneath ; head dark



1102 Bulletin 4J, Unite'i States National Museum.

above, with dusky dots on sides, a dark line downward and another for-

ward from the eye; base of caudal with 4 dark spots in a vertical row.

Dorsal and caudal fins speckled and barred with dark : the spinous dorsal

in life usually bright blue, with a median crimson band. An extremely

variable species found in lowland streams and ponds from Massachusetts

to the Rio Grande and west to Minnesota. Throughout this entire region

small darters are found, which agree more or less closely with typical

fusiformis, from Charles Eiver, Massachusetts, but presenting slight vari-

ations for different regions. To these have been given the various speci-

fic names found in the accompanying synonymy.* (fusiformis, spindle

shaped.)

Boleosoma fusiformis, Girard, Proc. Bost. Soe. Nat. Hist., 1854, 41, Charles River, Massa-

chusetts. (Coll. Girard.)

Boleosoma barratli, Holbrook, Journ. Ac. Nat. Sci. Phila., 1855, 56, South Carolina.

Boleosoma gracile, Girard, Proc. Ac. Nat. Sci. Phila., 1859, 103, Rio Seco and Leona River,

near Fort Inge, Texas. (Type, No. 132S. Coll. Kennedy.)

Hololepis erochrous, Cope, Proc. Ac. Nat. Sci. Phila., 1864, 233, Brown's Mill, New Jersey,

opposite Philadelphia, (Coll. Cope): Yaillant, Recherches sur Etheost., 133, 1873, with

plate.

Boleichthys eos, Jordan & Copeland, Proc. Ac. Nat. Sci. Phila., 18T7, 46, Rock River, Wiscon-

sin; Wisconsin River, Wisconsin, (Coll. Jordan & Copeland); Fox River, Illinois,

(Coll. Jordan); Northern Indiana, (Coll. Dr. G. M. Levette); perhaps a valid spi

Paciliehthysbutlerianxs, Hay, Bull. U. S. Fish Comm., n, 1882 (1883), 61, shallow pool on Big

Black River near Vaughans Station, Yazoo County, Mississippi, (Coll. Hay); Jor-

dan & Gilbert, Synopsis, 519, 1883.

PcecttkMkya palustris, Gilbert, Proc. U.S. Nat. Mus. 1884, 209, Switz City Swamp, Greene

County, Indiana. (Coll. Gilbert.)

Hololepis barratti, Yaillant, Recherches sur Etheost., 127, 1873, with plate.

Hololepisfusiformis, Yaillant, Recherches sur Etheost., 131, 1873, with plate.

Pozcilkhlhjs barratti, Jordan & Gilbert, Synopsis, 519, 1883.

Pcecilichihy8 fusiformis, Jordan & Gilbert, Synopsis, 520, 1883.

Poecilichthys erochrous, Jordan & Gilbert, Synopsis, 520, 1883.

PozcUichthys eos, Jordan & Gilbert, Synopsis, 521, 1883.

*Some of the results of a comparison of specimens of this species from different localities

may be given here:

a. Thayer Lake, Michigan (eos). These specimens are a little stouter and darker in color;

the scales on the cheeks obscure, in this respect approaching exile; scales 55.

b. Northern Illinois (eos). Stouter, the depth 5 in length: scales 56, 4 rows above lateral line;

scales on cheeks evident: 3 spots at base of caudal.

c. Southern Illinois (barratti). Still stouter, depth 4%; scales 49, 3 rows above lateral line;

cheeks well scaled; color nearly plain; sides with faint bars, and a single spot at base
of caudal.

d. Terre Haute. Indiana (palustris). Depth 5; scales 50, 3 rows above lateral line; snout
rather short; cheeks well scaled; a single faint caudal spot; markings obscure; bluish

bars in life.

e. Trinity River, Dallas, Texas (gracilis). Similar to b in color and form, a little stouter;

cheeks well scaled; scales 50, 3 rows above lateral line; '> spots at base of caudal.

/. Saline River, Benton, Arkansas (gracilis). Similar to c. Scales 49; 3 spots at base of caudal.

g. Sims Bayou, Houston, Texas (gracilis). Snout bluuter; color much paler: spots at I

caudal scarcely perceptible; scales 53.

h. Mount Vernon, Indiana {palustris). Stout; depth 4%; scales; 53,1 row above lateral line;

1 caudal spot: snout bluntish; no dark lateral stripe.

Possibly these several varieties may be separated by the following characters:

a. Body very slender, depth about 6 in length.

b. a dark iateral stripe and more or less of red markings; 4 dark spots at base of caudal.
FfSiroRMIS.

bb. Paler, no evident dark lateral stripe, but body finely spotted or mottled with dark:

no red spots; 3 faint spots or none at base of caudal. gracilis.

aa. Body stoutish, depth 4% to 5 1
._, in length: no dark lateral stripe.

c Snout moderate; scales on cheeks small; aides with crimson spots. bob.

cc. Snout bluntish; no bright red; Bides with greenish cross Bhades. iwlvstkis.

ccc. Snout rather sharp; body nearly plain greenish. barratti.
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Pcecilichthys gracilis, Jordan & Gilbert, Synopsis, 521, 1883.

Etheostouia fua'forme, Eyermann & Kendall, Bull. U. S. Fish Comm., xii, 1892 (1894), 115; Bou-

lenger, Cat., i, 75; and of authors generally.

1495. BOLEICHTHYS EXILIS, Girard.

Head 3£; depth nearly 6. D. IX or X-10 or 11; A. II, 7 to 9. Body
compressed, tapering toward the caudal peduncle, which is slightly con-

tracted. Maxillary reaching anterior edge of pupil. Lateral line nearer

dorsal than the ahdomiual outline; pectorals extending beyond ventrals.

Cheeks naked, yellowish brown, speckled with grayish black; dorsals

and caudal barred; a dark spot on occipital region, and a streak in

advance of as well as below the orbit. (Girard.) Length 1 to 2 inches.

This species differs from Boleichthys fusiformis in the naked cheeks.* It is

probably a variety of the latter. Upper Missouri River Basin and Red
River of the North (spec. Mus. Comp. Zool.). (exilis, slim.)

Boleichthys exilis, Girard, Proc. Ac. Nat. Sci. Phi la., 1859, 103, Little Muddy River, a tribu-

tary of the Upper Missouri. Type a little stouter than 11. fitaiformie, the head heavier;

scales 53; pores 22.

Boleichthys warreni, Girard, Proc. Ac. Nat. Sci, Phila., 1859, 104, Cannon Ball River.

l'ircilichthys exilis, Jordan & Gilbert, Synopsis, 521, 1883.

Pwcilichthys warreni, Jordan & Gilbert, Synopsis, 521, 1883.

Etheosloma exile, Bollman, Bull. U. S. Fish Comin., vm, 1888, 224; Bolle.nger, Cat., i, 76.

480. MICROPERCA, Putnam.

Mieroperca, Putnam, Bull. 1, Mus. Comp. Zool., 4, 1863, (pnnchdata).

This genus differs from Etheostoma in the almost or quite complete

absence of the lateral line. The scales are larger than in most of the other

darters, the fin rays and vertebrae fewer. Gill membranes considerably

connected ; mouth small, the lower jaw included. The species of Microperoa

are the smallest in size of the darters, and are plainly colored. They
are very closely allied and may all be varieties of Mioroperca punctulata.

{[unpb(;, small; nfpK?i, perch.)

a. Cheeks and opercles scaly; anal spines2; scales 36. PBfl 11 \ 1; is, 1 196,

aa. Cheeks and opercles chiefly naked.

b. Anal spines 2. rev 11 lata, 1497.

bb. Anal spine single. rONTlOOLA, 1498

1496. HCBOPEBCi I'KtKM.iltls. Bay.

Bead 4; depth 4&. D. VIII-11; A. II, 6j scales 36. Body short and

stout . Snout conical, pointed : jaws equal : mouth small, slightly oblique,

maxillary reaching front of eye. Eye small. 1 in head. Checks ami

operoles with Large scales. Opercular spine well developed. Scales large,

the tubes of the lateral line developed on 2 to I of them; dorsals will

a small darter obtained bj Mr. Oharli n. Bollman In Clam 1
x

i

may belong t<> tlm species. These specimens, however, differ material Ij in the Dumber < I

i il \ 1 1 i". A. [I, 7; lateral line extending to end of anal ibei Interrupted,

40; cheek* naked.

—

Bolhnan, Bull. U. 8. FUh Oman., m, i
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separated. Anal spines slender, high
;
pectorals and ventrals reaching

about to vent. Olive, speckled with brown ; 10 brownish spots along the

sides ; black streaks downward and forward from eye ; dorsal fins mottled.

Length \\ inches. Alabama and Mississippi, west to Arkansas, in lowland

streams and ponds, (pralutris, pertaining to battle, it being found on

the battlefield of Corinth.)

Microperca prodiaris, Hay, Proc. IT. S. Nat. Mus., 1880, 49'i, small branch of the Tuscumbia
River, at Corinth, Mississippi, (Type, No. 27418. Coll. Hay); Hat, Bull. U. S. Fish

Comm., ii, 1882 (1883), 62; Jordan & Gilbert, Synopsis, 522, 1883.

Wieostoma proaliaris, Gilbert, Bull. U. S. Fish Comm., ix, 1889 (1891), 159.

Etheostomaprudiare, Boulenger, Cat., i, 89.

1497. MICROPERCA PUNCTULATA, Putnam.

(Least Darter.)

Head 3f to 4 ; depth 4i to 5. D. VI to VIII-9 or 10 ; A. II, 6 ; scales 34

to 37-9. Body rather short and deep, somewhat compressed, the back

arched. Caudal peduncle rather long. Head moderate ; snout somewhat
decurved ; mouth moderate, terminal, oblique, the maxillary extending

to below eye; jaws equal. Cheeks naked; opercles with a few scales:

opercular spine very small; neck and chest naked; no trace of lateral

line ; the usual series of tubes along the temporal region ; scales quite

large, strongly ctenoid. Vertical fins short ; anal spines strong, the

first usually the largest ; ventrals rather long. Coloration olivaceous,

the sides closely speckled and with vague bars and zigzag markings
;

second dorsal and caudal barred; dark streaks radiating from eye; a

dark humeral spot. Length 1 to \\ inches. Smallest of the darters and one

of the smallest of fishes ; common in the clear, cold, weedy streams and

ponds of the Northwestern States from Indiana, Michigan, and Minnesota,

south to Arkansas, where it may intergrade with fonticola, as Dr. Meek has

specimens with 1 and 2 anal spines ; rare outside of tributaries of the

Great Lakes, (punctulatus, speckled.)

Microperca punctulala, Putnam, Bull, l, Mus. Comp. ZooL, 4, 1803, from various points in

Michigan, Wisconsin, Illinois, and Alabama [those from Alabama probably Sf. j>ras-

liaris] (name preoccupied in Elheostomaby E. punclulatum, Agassiz) ; Jordan & Gilbert, Synop-

sis, 523, 1883.

Etheostoma microperca, Jordan & Gilbert, in Jordan's Manual of Vertebrates, Ed. 5, 134, 1888,

substitute for punctulata, preoccupied in Etheostoma; specimens from lakes of Laporte

County, Indiana; Boulenger, Cat., i, 87.

1498. MICROPERCA FONTICOLA (Jordan & Gilbert).

Head 3f to 1 ; depth 44- to 5. D. VI or VII-8 to 10; A. I, 7; scales 34.

This species or variety is very close to the northern Microperca punctulata.

The only tangible differences seem to lie in the coloration and in the con-

stant presence in Microperca fonticola of but one anal spine. The head

in Microperca fonticola is nearly orquitedevoidof scales. In life, light oliva-

ceous, the scales broadly margined behind with dusky ; about 8 indistinct

dusky cross blotches on back, the dorsal region dusted with fine dusky

specks; a series of dark, stitch-like, short horizontal lines along the
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middle of the sides, forming an interrupted lateral streak; three small

dark spots at base of tail ; soft parts of vertical fins with light and dark bars

;

lower half of spinous dorsal jet black, then a broad red band narrowly
edged above with black; a dusky streak below orbit and one in front

of it. Arkansas and Texas, in clear rocky streams : rather scarce ; known
only from Washita River, at Arkadelphia; San Marcos River, at San Mar-
cos, Texas ;

Comal Creek, at New Braunfels, Texas, (fans, fountain ; colo,

to inhabit, it being most commou in the great spring in which the Rio
San Marcos rises.)

Alvarius fonticola, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1886, 23, San Marcos River, San
Marcos, Texas. (Typo, No. 36523. Coll. Jordan & Gilbert.)

Etheosloma fonticola, Evermajjn & Kendall, Bull. U. S. Fish Comm., xn, 1892(1894), 115, pi.

xxxvi, fig. 4; Boulenger, Cat., i, 90.

Family CXLIV. CHEILODIPTERID^E.

(The Cardinal Fishes.)

Body oblong or elongate, sometimes compressed and elevated, covered

with rather large scales, which are striated and ctenoid, or sometimes
cycloid ; cheeks scaly ; lateral line continuous ; cleft of mouth wide,

oblique ; villiform teeth on jaws and vomer, and sometimes on palatines;

canines sometimes present; (teeth wanting in Brephostoma)
;
preopercle

with a double ridge, its edge entire or slightly serrated ; opercular spine

little developed ; lower pharyngeals separate, with sharp teeth
;
pseudo-

branchije present ; branchiostegals 6 or 7. Dorsal tins well separated, the

first with 6 to 9 rather strong spines; no dorsal sheath or farrow ; anal

fin short, usually with 2 spines, sometimes with 3 or 4; vantral fins thor-

acic, I, 5, without axillary scale. Small fishes of the tropics, especially

abundant in the East Indies, some of them in fresh waters, most of them
in rather deep waters. Color often bright red. Genera about 15 ; species

about 130. (Percida, part; group Apogonina, Gunther, Cat., i, 222-250,

1859.)

ClIKiLODII'TERIN I

b. Body oblong, uot greatly compressed nor greatly elongate; anal spines 2, rarely 3; teeth

present in jaws at least.

b. Anal fin with 2 spinet, tlie soft rays usually 8 or 9.

c. Canines none; teeth all villiform; lateral lino normal.

d. Palatines with teeth.

e. Scales large, 20 to .'5n in lateral line.

/, Preopercle with Its posterior edge distinctly serrate, at least In the

young. A.POQOir, l
s

l

ff. Preopercle with its ridges entire at all ag onicbthi

ee. Scales small, 40 to 45 in lateral line. IAMIA, IS^J.

<'</. Palatines toothless; teeth moderate; eye verj large; body elongate; -

rather small; preopercle entire or nearl] I s . 184.

so, Qanlnes present In Jaws. Dorsal spines 6; opercle nnarmed
; anal spinet

Chi ilooipi sat

hii. Anal tin with 3 .spines a in i Bsofl rays; no teeth <>n vomer or palatines; no canines; can*

dal rounded; opercles entire; body moderately elon amiciiTBTS, I

I X. A. 1 I
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SCOMBROPIN.K.

aa. Body elongate, the form approaching that of the Barracuda (Sphynoia); mouth large; anal

spines 3 or 4.

g. Teeth subequal, without distinct canines; preopercle serrate. I). VII-I, 10; A. 111,7;

scales small, about 60. Sphyr2enops, 487.

gg. Teeth unequal, the jaws with long canines; preopercle entire or nearly so.

h. Second dorsal and anal long, each of 12 to 14 soft rays; soft parts of vertical fin;

scaly; scales rather small, 45 to 50. Scombrops, 488.

hh. Second dorsal and anal short, each with 7 to 9 soft rays; vertical fins scarcely

scaly; scales large, about 30. Hypoclydonia, 489

481. APOGON,* Lacepede.

(Kings of the Mullets.)

Anna, Gronow, Zoophyl., 80, 1763, (moluccensis; nonbinomial); Gill, Proc. Ac. Nat. Sci. Phila.,

1862, 237, (imberbis; scales 20 to 28).

Apogon, Lackpkdf., Hist. Nat. Poiss., 111, 411, 1802, (ruber= imberbis).

Ostorhinchus, Lacepede, Hist. Nat. Poiss., iv, 165, 1802, (ileurieu).

Dipierodon, |Lacepede, Hist. Nat. Poiss., iv, 167, 1802, [hexacanthus, etc.).

Monoprion, Poey, Memorias, 11, 123, 1860, (maculatus).

tLepidamia, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 81, (kalosoma; scales 33 to 38).

Miniums, Krefft, Proc. Zobl. Soc. Loud., 1807, 942, (lunatus).

Body oblong, compressed, covered with large, ctenoid scales. Lateral

line continuous, with 20 to 30 scales. Head large; mouth wide, oblique,

the maxillary extending to below middle of the large eye ; villiform teeth

on jaws, vomer, and palatines ; no canine teeth
;
preopercle with a double

ridge, the edge somewhat serrate, at least iu the young, becoming entire

with age in some species; opercle with a spine behind. Gill rakers rather

long. Dorsal spines 6 or 7, strong ; second dorsal remote, short ; anal

with 2 spines and 8 or 9 soft rays, J the second much the longer, the soft

part similar to the soft dorsal; pectorals and ventrals moderate ; vertebrae

11 + 14= 25. Warm seas; the species numerous, (a, without; Truyuv, a

beard; thus distinguished from the bearded mullet, Mullus barbatus.)

*The following description of the skull of Apogon is given by Dr. Giinther: The skull of the
species of the genus Apogon is distinguished by the hemispherical prominent capsula cerebri,
formed by the parietal and occipital bones and by the hinder part of the frontals; the latter past

is generally provided with 2 or more small spinous prominences; the orbital part of the frontals
is very developed, not flat, but with a deep, narrow groove along the median line; this groove is

bifid behind, thus separating the orbital part of the frontals from the posterior. In front of the
median groove is a high ridge, generally half as long as the diameter of the eye, and bifid behind;
this ridge, together with those spinous prominences of the frontals, is for the purpose ofkeeping
the skin susp< oded above the grooves. Large mucose cavities are formed thereby, communica-
ting with those of the suborbital arch, etc The occipital crest is very developed and broad, more
or less truncated behind, reaching downward to the vertebral column and supported by another,
narrower, horizontal one, which arises also from the occipital. Another peculiarity of the skull

of Apogon is the internal free ridge of the preoperculum, parallel to the external margin. The
operculum ie always supported by a strong, straight bony ridge, conspicuous from the outside,

but prominent only at the inner surface; it arises near the articulation of the operculnm with
the epitympanic (os temporale), and projects sometimes in a small free spine at the hinder angio
of the operculum. Id Apdgon imberbis the lower outer margin only of the preoperculum is very
finely denticulated, tho teeth becoming smaller at the angle. The vomerine and palatine teeth

are arranged in a single row, the series of the former forming aright angle. There are 11

abdominal and 14 caudal vertebrae.

fThis genus, as defined by Lacepede, includes species of Lutianus, Apogon, Aspro, BairdieUa, etc.

As one of these species, hexacanOms, is typo of the earlier genus Apogon, Dipterodon may be
regarded as a Bynonym of Apogon.

X 12 to 17 soft rays in the East Indian genus Archamia,
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a. Base of caudal with a distinct round blackish blotch (rarely wanting).

b. Base of soft dorsal without blackish saddle-like blotch.

c. Opercle without dark spot; cheeks without evident dark dots; soft dorsal much
higher than spinous; scales 28 to 30. IMBERBIS, 1499.

cc. Opercle with a dark spot; cheeks dusted with dark points; soft dorsal half higher

than spinous; scales 25. novn, 1500.

bb. Base of soft dorsal with a distinct blackish saddle-like blotch extending downward on
sides of body; scales 25. ketrosella, 1501.

aa. Base of caudal without blackish blotch.

d. Soft dorsal with a round black blotch below it and a similar one on caudal peduncle

above; scales 26. mai i i.ati s. 1502.

dd. Soft dorsal and caudal peduncle without round black spots.

e. Body with few black specks or none; a blackish bar between last rays of soft dorsal

and anal; another on caudal peduncle. bihutatub, 1503.

ee. Body covered everywhere with blackish dots, like fly specks; no other distinct

markings; scales 25. pigmentabius, 1504.

1499. APOGON IMBERBIS (Linnaeus).

(Kino of the Mullets; Alfoncino; Funcinita.)

Head 3£; depth 3£. D. VI-I, 9; A. II, 8; scales 28 to 30; vertebra

10+15. Body ovate, moderately compressed; eye large; preopercle

finely serrate. Bright scarlet, with minute black specks; fins red, a

black blotch at base of caudal on each side, this sometimes wanting;

dark shades made of fine dots, usually present on each angle of caudal.

tips of second dorsal and anal, and between the eyes. Mediterranean and
neighboring waters; once taken at Newport, Rhode Island,* and ouce

recorded from the island of Fernando de Noronha. (imberbis, without

beard, a character which distinguishes Apogon from MuUus.)

Midlus imberbis, Linnaeus, Syst. Nat., Ed. x, 1758, 300, Malta; after Aktk.di.

Apogon ruber, Lacepede, Hist. Nat. Poiss., in, 411, 1802, Malta.

Ostorhinchux fleurieu, Lacepede, Hist. Nat. Poiss., iv, 165, 1802, Equinoctial Ocean.
f Dipterodon hexacanthtis, Lacepede, Hist. Nat. Poiss., iv, 167, 1802, Equinoctial Ocean.
f Cerdropoiiinx marahu, LacEPSDE, Hist. Nat. Poiss., iv, 273, 1802, Equinoctial Ocean; this

species, and the two preceding, based on notes and drawings of Commerson, r< presenting

some species of Apogon with a black bar at base of caudal.

Centrop'imiis rubent, Spinola, Ann. Mus. Hist. Nat., x, 1806, 370, plate 28, fig. 'J, Mediterra-

nean.

ptutKo, De la Roche, Ann. Mus. Hist. Nat., xm, 1809, 318, Nice.

Dipterodon mber, EtAriNESQUE, Caratteri, 47, 1810, Palermo.

Aj»»j"it r&c-mttUorum, Cuvier & Valenciennes, Hist. Nat. Poiss., ti, 143, 1828, Marseilles;

Nice: Genoa; Ivica; Naples; Palermo.

Apogonichlhys americanu*, Oon, Proc. Ac Nat. Bci. Phila,, 1870, 190, Newport, Rhode Island;

ii..t of Cabti i.nau. t

Apogon hnberbb, GOhthi a, Cat., i, 230, IS

• Wrongly Identified by Cope aa Apogon omsrioanui (Oastelnan), > Brazil] . not known
in norl ii "i Bahia.

f The following description of the true Apogon anwietauu (Oastelnan) is taken from
men from Bahia Head equal to depth of body, 21 In length, maxillarj l

'

.,
In b

D \ i l, 8; A. II. 8, scales 2-86 B. (Jill rakers slender and long, about B 10 In Dumber,
rele very finelj mostly entire below, except near the angle, when it-*

mi i- Irregular!} notched. Color red, unmarked, ezcepl for s diffuse dusk) blotch made
up of dark i

it" "M the opercle, and some dark spots on snout and cheeks. No spot at bast "i

i ii, uud no spot "i mai king an] v. in re osj bod] or hu-, < \, i pi the dust] blotoh <>n h
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1500. APOGOX DOTH, Giinther.

Head 2£; depth 3; eye large, less than 3 in head. D. VI-I, 9 ; A. II, 8;

scales 3-25-9. Palatine and vomerine teeth present; upper jaw slightly

overlapping the lower; maxillary extending backward to below the pos-

terior third of the orbit. Operculum with an upper flexible point, and
with a lower stiff spine. The third dorsal spine a little longer than the

second, \ the length of the head, $ height of longest ray of second dor-

sal. Caudal fin slightly emarginate. with the angles rounded. Only the

hind margin of the posterior preopercular ridge is serrated. A roundish

black spot on each side of the root of the caudal : the spinous dorsal

colorless, transparent ; uniform olive (in spirits); head densely punctu-

lated with brown. Length 2£ inches. Mazatlan to Panama
;
generally

common southward. Very close to Apogon imberbis. (Named for Capt.

John M. Dow, its discoverer.)

Apogon dovii, Guntheb, Proc. Zobl. Soc. Loud., 1861, 371, Panama. (Coll. Dow.)

1501. APOGON RETROSELLA (Gill).

(Cakdenal.)

Head 2f ; depth 21 to 3£; scales 2f-26-9. Dorsal VI-I, 10; anal II, 7;

eye 2} to 3£ in head; maxillary If; snout 3f to 4£; interorbital space 4;

height of first dorsal If; of second dorsal If; caudal 1^ in head; pec-

toral If; ventral If. Body rather plump, not much compressed, the pro-

file rising steeply from snout to first dorsal. Caudal peduncle long and
strong ; eye very large ; mouth large, oblique, the maxillary opposite

posterior margin of pupil. Teeth small, the outer scarcely enlarged.

Premaxillary protractile; no supplemental maxillary. Preopercle mi-

nutely serrulate on its vertical margin only, these serrulations soft and
easily rubbed off in the adult, distinct in the halfgrown. Bright scarlet,

much dotted with black ; cheek with many dark points ; a diffuse dark

blotch ou opercle ; a diffuse black blotch at base of caudal ; first dorsal

with triangular red area in front of base ; second dorsal red at base, the

anterior half jet black above the red, the posterior half translucent; from

black anterior rays a rather faint black saddle falls to middle of side

;

caudal red at base, upper and lower lobes black, the middle pale ; anal red

at base, the anterior rays black, the posterior pale ; pectoral white, the

base deep scarlet : ventral white, red at base, blackish at tip ; opercle red-

dish within, with some dusky. Young more sharply colored, with less

black on fins, the spots on body more distinct. Color of half-grown exam-

ples scarlet, deeper below and on tail, fading on fins; second dorsal, anal,

and caudal tipped with blackish; an oblong inky spot at middle of base

of caudal ; an inky bar below soft dorsal extending to level of pectoral

and spreading on base of soft dorsal ; a black bar from snout through eye

to gill opening, broader and clearer behind, overlaid by reddish, a fainter

dusky band below parallel with it. Length 4 inches. Pacific Coast of

Mexico; about rocks ; known from Cape San Lucas, and from the Venados
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and Isla Blanca, near Mazatlan ; rather rare ; a singularly pretty little

fish; our specimens obtained by the use of dynamite. {retro, behind;
sella, saddle.)

Amia relrosella, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 251, Cape San Lucas. (Coll. Xantus.)
Apogon retrosella, Jordan, Fishea of Sinaloa, in Proc. Cal. Ac. Sci., 1895, 442, plate 37.

1502. APOGON MACULATUS (Poey).

Head 2|; depth 2f. D. VI-I, 9; A. II, 8; scales about 2^-26-7.
Maxillary If in head, reaching beyond pupil ; eye very large, 3 in head;
preopercle distinctly serrulate. Pectoral If in head, somewhat shorter
than caudal. Color intense scarlet, nearly uniform ; a tinge of crimson
about pectorals and on sides of head; a round, black, ink-like spot, a
little larger than pupil, under second dorsal; another, smaller, on upper
part of tail, on each side, just before root of caudal; tip of caudal
whitish; tip of anal dusky ; iris red. Length 21 inches. West Indian
fauna, from Pensacola to Bahia, in rather deep water; common on the
"Snapper Banks;" often found in the stomachs of snappers and
groupers ; a very handsome little fish, (maculatus, spotted).

Monoprion maculates, Poey, Memorias, II, 123, 18G0, Cuba.
Apogon maculatus, Jordan & Gilbert, Proc. U. S. Nat. Mas., 1882, 279.

Apogon maculata, Jordan & Gilbert, Synopsis, 930, 1883.

1503. APOGON BINOTATUS (Poey).

Like Apogon pigmentarius in all respects except that it lacks the black
dots of pigment. Mouth, eyes, and scales similar. Caudal lunate.

Rosy
; a black vertical band uniting last rays of second dorsal with the

anal, and another on the caudal peduncle. (Poey.) Cuba. Not seen
by us. (binotatm, two-spotted.)

Amia binotata, Poey, Bepertorio, 234, 1867, Cuba.

1504. APOGON PIGMENTARIUS (Poey).

Head with dap, 2i
; depth 3 ; eye 3±; snout very short, 4J ; D. VI-I, 8;

A. II, 8; scales 3-2;")-.'}. Body considerably compressed, especially on
caudal peduncle whose least depth equals length of head from snout to

posterior border of orbit. Mouth large, oblique, the maxillary reaching
slightly beyond posterior rim of* orbit. Preopercle senate. Longest
dorsal spine 2J in head or H in height of sofl dorsal. Scales oiliated.

Caudal forked, (aniline red with purple reflections on the head) pro-

fasely and irregularly oovered with small black (bus like tl\ specks,

most distinct on jaws and cheeks ; tins all pale. Length 2 inches. Cuba;
common at Havana, where our specimens were obtained, (pigmentariut.

baying dots or points.)

pigm4ntariut, Poey, Mei Im, if, 123, I860, Cub*.
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482. APOGONICHTHYS, Bleeker.

Apogonichthys, Bleekeu, Floris, 321, 1854, (perdix).

This genus differs from Apogon only in having the preopercle entire at

all ages ; scales very large (20 to 26) and cycloid. Small species, similar

in habit to those of Apogon, found in the tropical seas. The genus is

scarcely distinct from Apogon. {Apogon) /^Mc, fish.)

a. Scales in lateral line 21 to 23; body with many dark points.

b. Ventrals short, not reaching vent; dorsal rays VI-I, 9. altjtus, 1505.

bb. Ventrals long, extending beyond anal; dorsal rays VII-I, 9. stellatus, 1506.

aa. Scales ia lateral line 30; ventraisloug, reaching beyond front of anal; body everywhere

with black specks; dorsal VI-I, 9. puncticulatus, 1507.

1505. APOGONICHTHYS ALUTUS (Jordan & Gilbert).

Head 2| ; depth 2|. D. VI-I, 9 ; A. II, 8 ; scales 21. Head much com-

pressed, short and high, its height at occiput f its length ; snout short

and blunt, less than interorbital width, about half diameter of orbit

;

mouth very oblique, the maxillary reaching beyond pupil, but not to pos-

terior margin of orbit ; length of maxillary If in head ; teeth in narrow

villiform bands in each jaw, those on vomer and palatines minute; eye

of moderate size, 2* in head : orbital rim elevated above and behind
;

interorbital width 3i in head, with a low median longitudinal ridge

;

both ridges of preopercle entire ; opercle without spine
;

gill rakers

slender, the longest rather more than half diameter of orbit, 8 or 9

on anterior branch of outer arch. First dorsal low, of 6 rather weak
spines, its base f length of head, and equal to greatest height of fin :

second dorsal high, the longest ray 1| in head. Anal similar to second

dorsal; second anal spine half length of longest ray, which is contained

If in head; caudal H; ventrals not reaching vent, If, and pectorals If,

in length of head. Color rusty red with silvery luster ; sides of head

little reddish. Body and fins everywhere much soiled and freckled with

dark points. First dorsal blackish, thickly punctate; second dorsal,

anal, and caudal yellow, smutty with dark points, the posterior half of

the caudal more dusky. Ventrals smutty yellow
;

pectorals colorless.

Snapper Banks offPensacola and Tampa; not rare; the known specimens

from stomachs of the Red Snapper, Neomcenis aya. (ukovrog, unwashed.)

Apogon alutus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 279, and in Synopsis, 931, 1883,

Snapper Banks, Pensacola. (Coll. Jordan & Stearns.)

1506. APOGONICHTHYS STELLATUS, Cope.

D. VII-I, 9; A. II, 8; P. 10; scales 7-23. Ventral with elongate rays

extending beyond last anal ray. Caudal rounded. End of maxillary

reaching nearly to opposite posterior margin of large orbit. A delicate

frontal carina. Greatest depth 3 times to base of caudal. End of muzzle

truncate, with emargination to receive tubercle of mandible. Reddish
brown, with a series of dark brown spots on the edges of the scales of

<acli row (except that bearing the lateral line), each with a silver center;
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head with numerous silver-centered brown spots. Caudal, dorsal, and
anal fins dark, with dusky cross bars. Total length 1 inch, 7.5 lines;

head 7.5 lines. Bahamas; oue specimen known. (Cope.) (stellatus,

with starry spots.)

Apogonichthys stellatus, Cope, Trans. Amer. Philos. Soc, 1866, 400, Nassau, Bahama Islands.

1507. APOGONICHTHYS PUNCTICLLATLS, Poey.

Head 3| in total ; depth 3f. D. VI-1, 9 ; A. II, 8 ; scales 3-30-8 ; eye 2*,

twice length of snout. Preopercle with both margius entire; mouth
oblique, the maxillary reaching to posterior margin of pupil ; teeth in

villiform bands ; ventral reaching beyond pectoral to middle of anal fin.

Scales cycloid. Reddish with blue reflections on the opercle ; head and
middle of trunk covered with black specks, as are also the fins, except

the pectoral, which is blackish at the tip. Cuba. (Poey.) Not seen by
us. (2)uneticulatus, with fine specks.)

Apogotticltlltys puncticulatus, Poey, Repertorio, n, 233, 1867, Cuba.

483. GLOSSAMIA, Gill.

Glossaviia, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 82, (aprion).

This genus contains a few species with small, cycloid scales, 40 to 4d in

the lateral line, and the preopercle entire. The anal is short, as in Ai)ogon

and Apogonichtliys, its rays being about II, 9. (yhuooa, tongue;

Amia= Apogon.

)

1508. GLOSSAMIA PANDIONIS (Goode & Bean).

Head 4; depth 4. D. VII-I, 9; A. II, 8; scales small, cycloid, 3-46-9.

Body oblong, rather robust, not elevated nor greatly compressed. Eye
very large, forming nearly half the length of the side of the head, much
greater than the interorbital space; maxillary as long as eye, extending

to opposite front of pupil
;
preopercle entire. Gill rakers very long and

slender. Mouth oblique, but not nearly vertical, the lower jaw projecting.

Teeth in jaws very feeble; feeble teeth on vomer and palatines. Fins

low; caudal well forked. Color nearly plain reddish, the body and tins

everywhere speckled with fine dots. Deep water, oti" Chesapeake Bay :

rare. (Pandion, the Osprey, named for the United States Fish Commis-

sion steamer, Fish Hawk, by which the species was dredged.)

Apogonpandionia, Qoovs & BKA.N, Proc. U.S. Nat. Mus., 1881, 160, deep water, off Chesapeake
Bay. (Typo, No. 26228.)

484. EPIGONUS,* Ratines,, ne. .

Epigonns, Ratdtesqub, [ndice Ittiol. Sicil., 64, 1810, [maoropthdhnua tel ptum).

Pomatomw, Oi \ in: \ Vaunoti kni s, Ili-t. Nat. Poise , 1 1. 171, 1828, {Uletcopmm, not fLi ftm),

1 , Blibkbr, Archlv. Neerl., zi, 261, 1876, (teleacopium).

Pomatomichlhyt, Giolioli, Elenco Pesci ftalia, 1880, m»m).

*Thc name Fontatomu* can Dot !"• used fur * 1 1 • — genus. Pomatomus ru original!] framed t>y

pedeforthe blueflab, bis "Pomatomut Mb." Later, in 1810, EUsso described thety]
1 ing it in Pomalomu* ;i> ,-i second species of thatgenua Cuvierarbiti uned

the blueflsb Temnodon and retained Pomatomut for the t\| 1 / 1 form unknown to

im<Ic [n defiance of rules oi nomenclature, must European writers bays followed Curler
in tiijH arrangement.
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Body elongate, thick, covered with rather large deciduous scales. Head
very large, entirely covered with scales ; eyes very large; teeth all villi-

form, without canines; no teeth on vomer or palatines. Branchiostegals

7; opercular bones not seriated nor spinous, the opercle ending in 2 feeble

points
;
preopercle with prominent rounded or striated angle. Dorsals 2,

well separated, the first with 7 spines; anal spines 2. Caudal forked.

Soft fins more or less scaly
;
pyloric cceca numerous. Deep sea fishes of

the Atlantic and Mediterranean. t 'kiti, above; yavia, angle, the back
angulated.)

1509. EPIGONTJS OCCIDENTALIS, Goode & Bean.

Head 3 ; depth 7. D. VII-9 ; A. II, 9 ; scales 4-55-8. Least height of

tail equal to width of interorbital space. Eye nearly half length of

head and 7 in body. Snout about $ eye ; maxillary reaching somewhat
beyond anterior margin of orbit, its length half that of head without

snout; premaxillary short and thin, its length about equal to that of

snout, its connection with the tip of maxillary ligamentous
;
groove for

premaxillary process naked, narrow, its length twice its width; a weak
spine on the operculum. Sixteen gill rakers below the angle, the longest

about i length of maxillary. Weak villiform teeth in very narrow bands

on the jaws ; vomer and palatines toothless. Third spine of dorsal

longest. Interspace between dorsals as long as the last spine. Base of

soft dorsal i as long as head, the longest ray slightly longer than base

of fin. Ventral fin J- length of head. Color in spirits: Upper parts dark

brown ; lower parts light brown ; inside of mouth pale ; trace of a dark

band beginning on the snout and continued behind the eye, along the

lateral line to the tail. Only one specimen known, secured by the

steamer BlaTce off Barbadoes, in 237 fathoms. The species is very readily

distinguished from the Mediterranean species (E. telescopium) by its more
slender form and its large number of rows of scales. Length 5| inches.

(Goode & Bean.) (occidentalis, western.)

Epigonus occidentalis, Goode & Bean, Oceanic Ichthyology, 233, 1895, off Barbadoes. (Coll.

Blake.)

485. CHEILODIPTERUS, Lacepede.

Cheilodiplerus, Lacepede, Hist. Nat. Poiss., HI, 539, 1802, (saltatrur, macrodon, etc., restricted by

Cuvier & Valenciennes, in 1828, to macrodon).

ChUodtpterus, GUnther, amended spelling.

Paramia, Bleeker, Revision Apogonini, 74, 1874, (macrodon, the name CheUodipterw being trans-

ferred to Pomatomus saltalrix).

Body oblong, covered with rather large, deciduous scales ; teeth on

jaws, vomer, and palatines, some of them in both jaws strong, canine-

like; operculum without spine; preopercle with a double margin, the

posterior edge serrated ; eye large. Dorsal fins separated, the first of 6

fits chief characteristics are its globular eyes of extraordinary dimensions, its large and
Btrong fins, the powers of rapid swimming, and a generally vigorous and active constitution.
All these characteristics are necessary for its defense against the oceanic animals which frequent
the marine abysses, where it customarily lives."

—

Bisso.
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spines; anal spines 2 ; caudal forked. Tropical seas, (^a/ioc, lip ; <5tc,

two, rrrepov, fin
; fishes with 2 dorsals and the upper lip extensible.)

1510. CHEILODIPTERUS AFFINIS, Poey.

Depth 4| in total length with caudal. D. VI-I, 9. A. II, 9. Eye 3 in

head ; mouth oblique, deeply cleft, the maxillary emarginate behind,

reaching to opposite center of pupil. Opercle with 2 flat spines aud a

stria, which ends in the lower spine, behind which the subopercular lobe

extends; preopercle dentate, with a double border, having at its angle

scarcely discernible points. A spine on the mastoid region; jaws with
villiform teeth, with some canines in front ; lower jaw with lateral

canines, also. Second dorsal opposite anal ; second ray of first and third

of second double height of the last ; ventral spine strong ; caudal emar-

ginate. Scales of back cycloid, those of sides finely ciliate ; cheeks with
scales. Color red

;
peritoneum silvery ; base of caudal blackish ; opercle

smooth and shining. Cuba; 3 specimens known. (Poey.) Not seen by
us. (affinis, related, to Clieilodipterus macrodon.)

Cheilodipterus affinis, Poey, Ann. Ac. Nat. Sci. N. Y., xi, 1876, 58, Havana (Type, No. 37416.)

486. AMIICHTHYS, Poey.

Amiichlhys, Poey MS., in Jordan, Proc. U. S. Nat. Mus., 1886, 586, (diapterus).

Body rather elongate, covered with small, caducous scales. Headblunt-
ish, the mouth almost vertical, the lower jaw short. Small sharp teeth

on jaws, none on vomer or palatines ; opercles entire. Dorsal deeply

notched, very long, of 13 spines and 22 soft rays; anal short, with 3

spines and 8 soft rays. Lateral line parallel wr ith the back ; caudal

rounded. One species; the affinities of the genus doubtful, but probably

belonging to the CheUodipterince. (Amia, a name used by Gronow and

Poey for Apogon) Ix^vg, fish.)

1511. AMIICHTHYS DIAPTERUS (Poey).

Head 4 in total length with caudal ; depth 5 ; eye large, 2f in head. D.

XII-I, 22; A. Ill, 8; V. I, 5. Head bluntish. Mouth almost vertical

j

maxillary reaching pupil; lower jaw short. Teeth in jaws only, sharp,

curved, and well separated. Opercles entire. Dorsals deeply notched;

the third dorsal spine highest, more than half depth of body, the last

spine 2 in eye; second dorsal low, its height half that of Longesl dorsal

spine; caudal rounded; pectoral acute. Lateral lino parallel with the

back. Scales small, caducous, each one with a central dot. Color uni-

form, the eyes silvery, the vertical fins yellowish. Two speoimens, 2A

inches long, from the coast of Cuba. (Poey.) Not Been by us. (6i6
t

divided; irrep6v
f

fin.

)

"Genus? cKaptsrui*," Powr, Synopsis, 805, L861, Cuba.

AmUohthyt dtoptertu, Jokdax, Proc. I'. 8, Nat, Mas., 1

s in \ icw . ii tbedoabt attached to the relations of these young Bihes, th<- specific cams only
\\:im published by Poej , With bis permission, Hi" generic name chosen by Poej was latei printed

by Dr, Jordan, the confusion being less n the so aanv
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487. SPHYR2ENOPS, Gill.

Ephyrsenope, Gill, in Poey, Memorias, n, 349, 1861, (bairdianus).

Body elongate, slender, covered with small scales. Head elongate
;

snout rather convex
;
preopercle rounded, its edge serrate; opercle with

3 spines, the middle one largest ; eye large; mouth large. Villiform teeth

on jaws and vomer. Dorsal fins well separated, the first with 7 spines

:

second dorsal and anal short, the latter with 3 spines ; caudal forked.

One species known. (Sphyrwna, the Barracuda; uip, appearance.)

1512. SPHYRJEXOPS BAIRDIANUS, Poey.

Head 3 ; depth 5^ ; eye large, as long as snout, 3 in head. B. 6 ; D.

VII-I, 10; A. Ill, 7; scales about 60. Head depressed above the eye;

mouth very protractile ; teeth pointed, subequal. Maxillary long and
pointed, reaching posterior border of pupil. Opercular spine strong

;

dorsals about equal in height, the longest spine 2\ in head; ventrals

longer than pectorals, which are 2^ in head ; caudal forked ; anal spines

weak. Carmine red ; a large blue-black spot on the opercle ; fins red.

Known from a single young specimen taken in deep water off Cuba. (Poey.)

Not seen by us. (Named for Professor Spencer Fullerton Baird.)

Sphyrsenops bairdianus, Poey, Memorias, n, 350, 1861, Cuba.

488. SCOMBROPS, Temminck & Schlegel.

Scombrops, Temminck & Schlegel, Fauna Japonica, 118, 1842, (cheilodipteroides).

Latebnis, Poey, Memorias, 11, 168, 1860, (ocidatus).

Body elongate, covered with small, thin, smooth scales; lower jaw
longest ; 2 to 1 long canines in upper jaw, a series of canines in lower ; teeth

on palatines; bones of head not serrated; opercle with 2 feeble points.

Eye large. Branchiostegals 7. Dorsals separated, the first of 8 very feeble

spines ; anal spines 3 ; soft dorsal and anal rather long, of 12 to 14 rays.

Pyloric cceca 6 to 15. (Scomber, mackerel; onfr, appearance.)

Subgenus LATEBRUS,* Poey.

1513. SCOMBROPS OCl LATUS (Poey).

(Escolar Chino.)

Head 3£ ; depth 3i ; eye very large, 3± to 3£ in head. D. VIII-1, 14 ; A.

Ill, 12; scales 45 to 50. Body elongate, the dorsal and ventral outlines

similar : mouth very large, the lower jaw projecting ; maxillary extend-

ing beyond pupil, its length 1£ in eye. Teeth long, sharp, slender, well

separated, with conical points,! some of them enlarged, forming small

canines; 12 canines on premaxillary, 2 to 4 on inner edge longer than

*Latebrus, '('tymologie fantastique." (Poey.)

fin Poey's figure the premaxillary canines are represented as distinctly barbed, although
nothing is said of this character in his description. If this character exists, it may define the

subgenus or genus Latebrus, as the teeth in the Japanese Scombrops chUodtpteroidee are not barbed
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the others ; teeth on vomer and palatines compressed, in a single row

;

preopercle entire; opercle with 2 flat points. Dorsals well separated,

the spines slender, the longest about half head. Soft dorsal and anal

similar, concave in outline, the longest ray half head. Caudal forked

:

pectorals and ventrals short, the former 1± in head ; ventrals inserted

under the pectorals. Scales large, caducous, with entire edges : head

scaly except the lips; soft dorsal, anal, and caudal scaly. Air bladder

slender; pyloric cceca 6. Violet brown, paler below. (Poey.) Coast of

Cuba in deep water; Teaches a weight of 14 pounds, the general appear-

ance suggesting that of the Barracuda, (oculatus, big-eyed.)

Latebrus oculatus, Poey, Memorias, n, 168, with plate, 1860, Cuba.

Scombroid oculatus, Goode & Bean, Oceanic Ichthyology, 236, 1895.

489. HYPOCLYDONIA, Goode & Bean.

Hypoclydonia, Goode & Bean, Oceanic Ichthyology, 236, 1895, (bella).

Body covered with thin, deciduous, cycloid scales. Entire head scaly,

with the exception of the angle of the preoperculum, but the scales of the

head are deeply embedded in the skin and are covered by minute pores,

so that their outlines are almost entirely concealed. Eye large. Mouth
moderately large; the upper jaw slightly protractile. Teeth in the pre-

maxillary minute, in broad bands, which are separated at the sym-

physis ; mandible with a marked concavity in front on each side of the

symphysis, this concavity being armed with a band of minute teeth ; 4

small canine-like teeth in an irregular group at the symphysis ; 5 addi-

tional canines on the mandible, increasing in size backward and con-

tinued behind by a short, narrow band of minute teeth ; minute teeth

on the vomer in a triangular patch
;
palatine teeth in bands, which are

broadest in front. Anterior nostril small, circular, not tubular ; pos-

terior nostril in a long, wedge-shaped slit. Maxillary dilated posteri-

orly. Lower lip well developed, broadly attached to the under surface

of the maxilla. Preoperculum minutely serrated behind and below:

operculum with 2 thin, flat spines. Branchiostegals 7 ; gill rakers in

moderate number, rather stout ; a glandular organ in the upper angle of

the gill opening; fins well developed, the spinous dorsal longer than the

second dorsal ; dorsal with 9, anal with 2, spines; ventrals long j scales

large, thin, cycloid, deciduous; lateral line high up, with a gradual oun e

nearly following outline of back. This genus resembles Svombrops in

form and is closely related to it, but none of the vertical tins is scaly,

the tongue is toothless, and the soft dorsal and anal have tew rays. 1

below ; k'/.ihuov, wave).

1514. HYPOCLYDONIA BELLA, Ooode A Bmb.

Head 3; depth 3£; eye 3* in head. I). IX I. 9 ; A. I \ . 7 : scalesM9 7

Snout Has long as eye. Maxillary reaching Dearly t»» below middle of

eye, its length ', of head, spinous dorsal Inserted over origin of pec

bora] ; ; in- third and longest spine as Long as t he postorbital part of the

head: interspace between the 2 dorsals wry short ; longest ra\ of SOfl
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dorsal f length of mandible. Anal spines slender. Pectoral as long as

head without the snout. Ventral slightly in advance of origin of pec-

toral, the fin nearly as long as pectoral, its length 4 in body. Length

90 millimeters. Colors faded in the types; traces of purplish brown on

the upper parts and the head ; spinous dorsal with a dark triangular

blotch on its upper portion, extending from the second to the sixth

spine, involving less than half the height of the membrane. Specimens

were obtained by the Albatross from station 2314, at a depth of 150

fathoms ; from station 2397, at a depth of 280 fathoms ; from station

2401, at a depth of 142 fathoms ; from station 2417, at a depth of 95

fathoms ; from station 2418, at a depth of 90 fathoms ; from station 2425,

at a depth of 119 fathoms, and from station 2426, in 93 fathoms. (Goode

& Bean.) (bellus, beautiful.)

Hypochjdonia bella, Goode & Bean, Oceanic Ichthyology, 236, 1895, Gulf Stream. (Type,

No. 44621.)

Family CXLV. CENTROPOMID^E.

(The Robalos.)

This family is thus defined by Professor Gill (Proc. U. S. Nat. Mus.,

1882, 484) : "Typical Acanthopterygians with the postorbital portion of the

skull longer than the oculo-rostral ; the parietals behind the constriction

continuous with the epiotics and transverse laminae arising from the

supraoccipital crest, the three together forming a well differentiated pos-

terior oblong pentagonal or hastiform area ; the reentering parietal sinus,

with its anterior margin, produced forward nearest the opisthotics ; the

exoccipitals well developed and contiguous above the foramen magnum
;

the vertebrae in typical number (10 + 14) and longish ; the anterior 2

partly coossified and the first with selliform apophyses extending back-

ward and embracing the second vertebra; the vertebrae mostly with

foveas or pits for the ribs and only with developed parapophyses for the

posterior (6 to 10) pairs of ribs ; the second neural spine suberect, and

with laminiform extensions, which embrace the first; the neurapophyses

and neural spines of the other vertebra) depressed at their bases, continuous

with the zygapophyses in front, and slightly curved upward at their tips

;

the haemal spines resembling the neural." Subocular lamina; produced

behind in a pointed process. External characters are the elongate body,

with elevated back, straight abdomen and angulated base of anal. Scales

ctenoid, varying in size, lateral line conspicuous, extending on the caudal

fin, the tube straight, confined to basal half of the scale. Head depressed,

pike-like, the lower jaw projecting; villiform teeth in bands, on jaws,

vomer, and palatines ; tongue smooth. Maxillary broad, truncate behind,

with a strong supplemental bone. Pseudobranchiae present, small. Pre-

opercle with a double ridge, the posterior margin strongly serrated, with

larger spines at the angle
;
preorbital and suprascapula serrated ; opercle

without true spines. Gill rakers long. Dorsal fins well separated, the

first with 8 spines, the first and second short, the third and fourth longest;

anal with 3 spines, the second strong, the third long and slender, these fina
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moving in scaly sheaths. Caudal forked. Ventrals large, I, 5, inserted

well behind the pectorals, a scaly process at their base
;
pectorals narrow

and rather pointed, the upper rays longer than lower. Branchiostegals

7. Air bladder well developed, simple or with appendages anteriorly.

Species about 15, all American and referred to one genus. They are game
fishes, excellent as food, the habits and character of flesh resembling the

bass, as the common name Robalo * indicates. (Gunther, Cat., I, 80, genus

CentropomusA)

490. CENTROPOMUS, Laceped^.

(ROBALOS.)

Centropomus, Lac£pede, Hist. Nat. Poiss., iv, 248, 1802, Qtucioperca, undecimall*, etc., restricted to

undecimalis by Cuvier ft Valenciennes).

Oxylabrax, Bleeker, Arch. Neerl. Sc. Ex. Nat., xi, 264, 1876, {tmdecimaHe; the name Oenbvpomma

being restricted to lucioperca, the first species mentioned under the generic name Centropomus

by Lacepede).

Macrocephalus (Browne) Bleeker, op. cit., xi, 336, 1876, (undecimalis).

Characters of genus included above. (Kcvrpov, spine; -Kiofia, opercle.)

a. Preorbital entire or very faintly serrated; spines of fins moderate, none more than half head;

lateral line black, with about 70 scales (pores); caudal fin short; air bladder usually

with recurved appendages at its anterior end; anal with 6 soft rays, the last cleft to the

base. Size large.

b. Appendages to air bladder developed; ventral fins yellow in life, the posterior part with-

out dark blotch,

c. Appendages to air bladder very long, 2 to 3 times diameter of eye; third anal spine

projecting beyond second. viridis, 1515.

cc. Appendages to air bladder short, shorter than eye; second anal spine projecting

beyond third. I m'F.cimai.is, 151^.

bb. Appendages to air bladder obsolete; second anal spine usually shorter than third,

than half depth of body; ventrals more or less blackish. NIQU80ENS, 1517.

aa. Preorbital with well-developed retrorse teeth, especially posteriorly; air bladder without

appendages; spines longer. Size comparatively small.

d. Lateral line in a narrow black streak.

e. Scales moderate or large, SO to CO in lateral line; second anal spine very strong;

ventrals more or less dusky; usually broadly tipped with black; anal rays

III, 7, the second spine a little shorter than third.

/. Scales in lateral line 57 to 60; second anal spine very long, l
1

, to Ij in head;

depth of body 3% in length. ranuiAoi la, 1518.

ff. Scales in lateral line 51 or 52; second anal spine V-' ., in bead.

(j. Body rather stout, the depth about 3 1
/, in length. <;i: LJTD0G1 LAT1 s. l'.lf*.

gg. Body more slender, the depth 3% in Length. GUVlMtl, 1620.

ee. Scales small, about 70 in lateral line; ventrals
|

ad anal spine strong, equal

to depth ofbody; anal rays III, 6. mi ugair -. 1521.

dd. Lateral line pale, Qol in a dark .-tripe; ventral tin- yellowish, without Mack tip.

//. Scales very small, about 87; side- of body parallel with each other; second

pine linger than third, equal to depth of body ; anal ray- III, 6.

PABALLKLC8, '

///i. Scales small, 66; second anal spine very long, aboul equal to depth ofbody; third

anal spine same lenj th; angle of pteoperole with aboul 8 long, comb-like

b • th; anal rayi til, 7. w

* Robalo if the Spanish nam* of the European bats, Dioentrarckm

I
in Boulenger adds to this group the old world genera, La/o and I I

am apparent i\ allied i tiM, bul in then i there are 11 or 12 precaudal rertebrse, 26 Id all,

tbedoi i nnected, and therein.- numerous minor dlfferei
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hhh. Scales large, 49 to 53 in lateral line; eye moderate, about 6 in head; anal rays III, 6.

j. Second anal spine moderate, about % depth of body, little longer than third;

preopercle with 2 6trong teeth; back steeply elevated. unionensis, 1524.

ii. Second anal spine extremely long, its length little, if any, less than depth of

body; much longer than third anal spine.

j. Body moderately elongate, the depth 3% to 3% in length.

k. Scales before the dorsal small, 1G to 18 in number; maxillary reaching

past front of pupil. Third dorsal spine half head; scales 51.

armatus, 1525.

kk. Scales before dorsal not crowded, 10 to 14 in number; maxillary barely

reaching front of pupil; third dorsal spine not quite half head;

scales 51.

/. Third dorsal spine less than half head; scales 47 to 50.

robalito, 1526; affinis, 1527.

Jj. Body more elongate, the depth 4 in length; second anal spine excessively

long, If times depth of body; scales 53. ensifeeus, 1528.

1515. CENTROPOMUS VIKIDIS, Lockington.

(R0BAL0.)

Head 3; depth 4£ ; eye 7£ in head. D. VIII-I, 10; A. Ill, 6; scales

9-75-15, pores 71. Snout 3£ in head, including subopercular flap ; 18

scales before dorsal
;
gill rakers 4 + 9- Preorbital faintly serrate, becom-

ing entire with age. Subopercular flap extending to within 4 to scales

of front of dorsal. Maxillary 2f in head, extending to below middle of

eye. Preopercle strongly serrate, with coarser teeth at the angle. Body

robust, the sides not flattened. Dorsal spines moderate, the third longest,

2 to 2£ in head ; second anal spine not reaching tip of third, its length 2£

in head, quite variable, proportionately longest in the young. Ventral 2

in head, reaching more than halfway to anal ; caudal shortish, 1£ in

head; pectoral 2^ in head. Air bladder large, with 2 recurved appen-

dages anteriorly, each 2 or 3 times diameter of eye. Back greenish, sides

dull silvery, the upper fins dusky, the lower paler ; ventrals plain yellow-

ish, scarcely dotted with dusky; no yellow on other fins; lateral line

black ; some dusky at base of pectoral and behind second anal spine.

Length 2 to 4 feet. Pacific Coast of Mexico ; verv common from the Gulf

of California to Panama; a valuable food-fish, in all respects similar to

Centropomus undecimalis. The only differences we find are the larger

size of the appendages to the air bladder and the greater length

of the third dorsal spine. Here described from a specimen from Mazatlan.

(viridis, green.)

Centropomus viridis, Lockington, Proc. Cal. Ac. Sci., vn, 1876 (1877), 110, off Asuncion Island,

Lower California. (Coll. W. J. Fisher.)

1516. CENTROPOMUS UNDECIMALIS (Bloch).

(Robalo ; Snook; Brociiet be Mer.)

Head 2f to 3; depth 4 to 4£; eye 7± in head. D. VIII-1, 10; A. Ill, 6;

scales 9-75 to 80-15 to 17, pores 60 to 70 ; snout 3£ ;
gill rakers 4 + 9 ; 18

scales before dorsal. Body robust, the sides little compressed, the back

not much elevated. Preorbital faintly serrated ; subopercular flap extend-

ing to within 4 to 6 scales of origin of dorsal. Maxillary extending to
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below middle of orbit, 2? in bead. Dorsal spines of moderate strength,

tbe third longest, about half as long as head ; second anal spine more or
less longer than third, 2 to 2£ in head, the spines variable in length,
longer in the yonng. Ventrals 2 in head

;
pectoral 1\ in head ; caudal

shortish, \\ in head, reaching more than halfway to anal. Air bladder
with a pair of shortish appendages anteriorly, these about as long as eye.

Color olive green, the sides dull silvery
; dorsal fins blackish

; lateral line

black ; ventrals pale yellowish, rarely dotted with black ; blackish

shades behind second dorsal spine. Length 2 to 4 feet. The largest, most
abundant, and much the most important species of the genus. Common
on sandy shores throughout the West Indies, from the coast of Texas
to Surinam or beyond. An excellent food-fish with delicate white flaky

flesh, like that of the striped bass (Boccus lineatus). Here described from
specimens from Havana, (undecim, eleven, the soft dorsal with eleven

rays.)

Scisenaundecimalis, Bloch, Ichthyol., vi, 60, pi. 303, 1792, Jamaica.
Ceniropomus undecimradiatus, Lac£pede, Hist. Nat. Poiss., IT, 268, 1802, after Bloch.

Perca loubina, Lacepede, Hist. Nat. Poiss., iv, 397, 1802, Cayenne.
Sphyrsma aureoviridis, Lacepede, Hist. Nat. Poiss., v, 324, 1803, Martinique.

Ceniropomus appendicrdahts, Poey, Memorias, n, 1]9, 1860, Havana and Cienfuegos.

Centropomus tmdecimalis, Cuvier & Valenciennes, Hist. Nat. Poiss., ir, 102, 1828 ; Vaillant «fc

Bocourt, Miss. Sci. Mex., iv, 17, 1875 ; Gunther, Cat., i, 79; Jordan & Gilbert, Synopsis,

528 ; Boulenger, Cat., i, 367.

1517. CENTROPOMUS NIGBESCENS, Gttnther.

(ROBALO PRIETO.)

Head 2£ to 2{j ; depth 4 to 4£; eye 7 to 9 in head. D. VIII-I, 10; A.

Ill, 6; scales 10-73 to 78-19, pores 70. Gill rakers 4 + 9. Body robust,

the flanks not compressed. Preorbital very faintly serrated ; subopercu-

lar flap reaching to within 5 scales of origin of dorsal fin. Maxillary

extending a little beyond middle of orbit, 2? in head. Dorsal spines not

very strong, much as in Centropomus luidecimalis, third and fourth

equal in length, 2\ to 2f in head ; second anal spine rather shorter than

third, barely i head; ventral 2£ in head, reaching scarcely more than A

distance of its base from anal. Pectoral 2i in head. Caudal shortish.

Air bladder without appendages anteriorly. Dusky olive, sides silvery
j

dusky shades on opercle and base of pectoral; ventrals largely Mack;

upper fins dusky ; lateral line black. Length 2 to 3 feet. Pacific (

of Tropical America
;
generally common from Maxatlaii to Panama: a food

fish of some importance, rather smaller in size than Centropomus viridi§.

Here described from a specimen from Mazatlan. (fttyrtMM*, luackish.i

Qmtropomtu tdgteteen^ G(jnther, Fishes Central America, U>7, 1868, Chiapas; Yah

B ' "iiiT, Miss. Soi. Mex., 20, 1875.

1*18. CBKTBOPOHU8 PEIHMACULA, P

(Constantino dk i.ak Aiit\s PaiKAf; EtOBALITO 10 LAJ \im\- I'iiifias.)

Head i" : depth ::• i«» 3| : eye 5 in head. D. VIII-I, n>; A. [11,7; scales

h~~>:> to 68*11, pores f)~>: 21 scales I.cim. dorsal; -;iii raken 6 I 18. Rod]
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deep, compressed, with flattened parallel sides Preorbital sharply ser-

rate; preopercle very sharply serrate, the teeth at the angle longer; 4

spinules on the humeral plate ; subopercular flap ending 6 scales before

dorsal fin. Maxillary nearly reaching front of pupil, 2f in head. Dorsal

spines strong, the second a little shorter than third, the third If in head
;

second anal spine very long and straight, 1£ to Ik in head (in Pacific Coast

specimens, var. medius, Giinther, this spine is somewhat curved, a little

shorter so far as known, than in Atlantic specimens, var. pedimacuJa, \\ to If

in head) ; caudal fin deeply forked, the lobes pointed, \\ in head; ventral 11

in head, reaching more than halfway to anal ; pectoral shortish, 2\ in head.

Air bladder simple. Lateral line black. Dark olive, the sides bright silvery;

ventral pale yellow, tipped with black ; some yellow on anal, with black

behind the spines ; upper fins dusky
;
pectoral colorless, a little dusky at

its base. Length 15 inches. Both coasts of tropical America ; very com-

mon in Cuba, Jamaica, and south to Brazil, and also on the west coast

from Mazatlan to Panama; a food-fish of some importance. Except that

the second anal spine is a little shorter and more curved in Pacific

examples (Centropomus medius, Giinther), we find no difference between

these and the typical pedimacula. On both coasts the species enters the

rivers. Here described from specimens from Havana and Mazatlan. (pes,

foot; macula, spot.)

Centropomus pedimacula, Poey, Memorias, II, 122, I860, Havana and Cienfuegos; Vaillant &
Bocourt, Miss. Sci. Mex., 29, 1875; Boulengeb, Cat., i, 371.

Centropomus medius, Gunther, Trans. Zool. Soc. Lond., 1864, 144, Chiapam (Coll. Osbert

Salvin.)

1519. CENTROPOMUS GRANDOCULATUS, Jenkins & Evermann.

Head 2f ; depth 3f to 3f. D. VII-I, 10 ; A. Ill, 7; scales 8-52 to 54-13,

23 to 26 before dorsal. Body moderately elongate, somewhat compressed,

but not flat-sided, the back elevated, the belly straight ; nape convex;

snout projecting, the profile behind it concave; maxillary 2f in head,

reaching front of pupil ; snout 3^ to 3% * in head. Lower jaw strongly

projecting; eye 5^ in head; preorbital with rather small retrorse serrso

posteriorly; preopercle with sharp, distinct teeth on posterior limb, 2 to

4 enlarged teeth at the angle ; moderate teeth below ; suprascapula with

5 8pines; opercular flapending about 6 scales before dorsal, the scales before

dorsal being much reduced in size. Scales of body large. Dorsal spine

strong, the third much longest and strongest, If in head, fourth slenderer

and shorter ; second anal spine very strong, straight, If in head, shorter

than the very slender third spine ; caudal well forked, H to 1^ in head
;
pec-

toral If; ventral If. Color pale greenish, silvery below, the lateral line

black and conspicuous, becoming straight under last dorsal spine ; upper

fins slightly dusky ; ventrals pale or with a few dusky specks near tip
;

a little dusky behind second anal 'spine. Pacific Coast of Mexico Here
described from two specimens, 1534 (L. S. Jr. Univ. Mus.), 15 inches long,

and 201 (L. S. Jr. Univ. Mus.) 14 inches long, both taken by Dr. Gilbert

* Not 3.7, as stated in the original description.
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(Albatross Exp.) in San Juan Lagoon, on the west coast of Mexico. The
larger specimen is much deeper in body than the other, and both differ

somewhat from the two specimens from Guaymas, the original types.

This species is very close to Centropomus pedimacula, but its scales are

larger in all the four known specimens than in any of the latter we have
seen, (grandis, great ; oculus, eye.)

Centropomus grandoadatm,* Jenkins & Eveum.vnn, Proc. U. S. Nat. Mus., 1888, 139, Guaymas.
(Type, No. 39630. Coll. Jenkins & Evermann.)

1520. CENTROPOMUS CUTIERI, Bocourt.

Head 3; depth 3f; eye 5. D. VIII-I, 10; A. Ill, 7; scales 9-51-14.

Maxillary reaching first third of eye
;
preopercle with 2 short spines at

the angle, with smaller ones above and below. Third dorsal spine high,

about half head ; second anal spine long, but shorter than third, not

quite equal to greatest depth of body. Air bladder simple. Olivaceous

;

sides silvery ; lateral line black ; ventrals dusky at tip. Length 8 inches.

Haiti. (Vaillant & Bocourt.) Not seen by us. Apparently very close

to Centropomus pedimacula, but the scales apparently larger. Dr. Boulen-

ger refers the species to the synonymy of Centropomus pedimacula.

(Named for Georges Leopold Dagobert Cuvier.)

Centropomus cuvieri, Bocourt, Ann. Sc. Nat. Paris, 18G8, 91, Haiti; Vaillant & Bocourt, Miss.

Sci. Mex., 26, 1875, with plate.

1521. CENTROPOMUS MEXICANUS,t Bocourt.

Head 2£; depth 4; eye 4. D. VIII-I, 10; A. Ill, 6; scales 11-69-16.

Flanks compressed, parallel with each other; ventral outline nearly

straight, with an angle at the anal. Suborbital with 5 or 6 sharp teeth
;

preopercle with 2 teeth, larger than the others ; opercular lobe reaching

front of dorsal. Dorsal spines high, the third longest, 1? in depth of

body; second anal spine very long, much longer than third, equal to

* The following is a description of the Guaymas typos, Blightly condensed from the original:
Bead 2%; depth Sf D. VII-I, 10; A. 111,7; scales 8-62-10, 21 in front of the dorsal. Allied

to c< i }" dimacula\ the body compressed, the belly straight, the back somewhat elevated;
profile concave; nuchal region convex; maxillary reaching a vertical line through tho pnpil, S
in head; snont 3V£ to 3£ in head; eye large, 6 in head: preorbital with small sermon the

|

terior portion, directed backward; preopercle with nearly equal, distinct teeth on the vertical
limb; a series of graduated teeth on tho horizontal limb; a strong spine at the angle, and a
strong spine next above tho angle, sometimes bifid; 2 Hat spines nt the angle of the anterior
ridg'-; Buprascapula with 4 strong Bpines; opercular flap about reaching the vertical from the
front of the dorsal. (Jill raken ,; L6, the longest as long as pupil. Dorsal spines strong, the
third being the highest and si

;

| in head; tho fourth but little shorter, but more slen-

der, tloir tips, when depressed, scarcely reaching tips of ventrals; insertion of first dorsal spine
midway between tip of snout and last ray of second dorsal; fourth dorsal spine - In head;
sec,,! id anal spine very strong, straight In oik* specimen, slightly curved in another, 1- .. in head;
third anal spine a little longer, but much more slender than the Fecund anal and longer than
the third dorsal; caudal well forked; pectoral small, 2S In lead, much smaller than the venti
ven i mis with a strong spine: the spine nearly as long as the pectoral tin : sofl rays of ventral as

as third dorsal spine, scales large on the sides; crowded In front of the dorsal. Color
white below; dusky above the lateral line, which is black and conspicuous; scales on hack and

covered with numerous punctulations; Brst dorsal somewhat dusky, second lighter, colora-
tion of both due to fine punctnlations; a large black blob h on the tips of th< and anal;
membrane betwi en sei ond and third anal spines black. Jenkins £ Evt rmann.

f I>r. Bouleng r refers this species to the synonymy of G niropomuaparaUdtu, This determina-
tion may be correct, bnl from Bocourt's description it would appear that Otmtropomtu mexictmut
had a dai lab i il line und larger scales t h.tn ( '. parottsItM,

i . N. A.
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depth of body. 1$ in head. Air bladder simple. Color olivaceous,

whitish below, lateral line blackish; ventrals not black. Length 7 inches.

Coasts of Mexico; recorded from the Coast of the Gulf of Mexico; also

reported from the State of Oaxaca ; the exact locality not known. ( Vail-

lant & Bocourt.) Not seen by us. Recorded by Steindachner from

Bahia.

Centropomus mexieanw, Bocourt, Ann. Sc. Xat. Paris, 1868, 90, Gulf of Mexico; Vaillant &
Bocoubt, Miss. Sci. Mex., 23, 1875, with plate.

1522. CENTROPOMUS PARALLELl S, Poey.

Head 2£; depth 3f ; eye small, 5. D. VIII-I, 10; A. Ill, 6; scales 85 to

90. Body moderately elongate, compressed so that the two sides of the

body are parallel ; an angle at front of anal. Mouth small; maxillary

not quite reaching middle of eye. Subopercular flap reaching front of

dorsal. Dorsal spines feeble, the longest 2 in head. Lateral line not

black ; 12 scales between second dorsal and lateral line. Serrations of

preopercle directed slightly upward; 2 or 3 much stronger spines at the

angle ; suborbital toothed. Length of second anal spine equal to depth

of body ; third spine much shorter and very slender. Air bladder simple.

Greenish above, sides silvery, with bright reflections ; faint pale streaks

along the rows of scales ; ventrals and anal tipped with orange brown.

A small species, rarely more than a foot long, found on the coasts of Cuba,

entering lakes and streams. (Poey.) Also recorded from San Domingo,

Jamaica, Barbados, and Rio Chagres, Guiana, Pernambuco, and Bahia.

(7rapuA2.rj/.o(;, parallelus, parallel, the form being " slab-sided.")

Centropomus parallelus, Poey, Memorias, n, 120, I860, Havana and Cienfuegos ; GCnther,

Fishes Central Amer., 407, 1869; Boulenger, Cat., i, 369.

1523. CENTROPOMUS PECTINATUS, Poey.

Head 2£; depth 3|; eye 6. D. VIII-I, 10; A. Ill, 7; scales 68. Body
moderately elongate, compressed, with an angle at front of anal. Mouth
small. Maxillary reaching anterior third of eye ; angle of preopercle

with about 6 long spines, slender and close-set, like the teeth of a comb
;

preorbital sharply serrate behind; second or third dorsal spine longest,

If in head; second anal spine as long as depth of body, 1-k in head ; third

slightly longer, but very slender. Air bladder simple. Plumbeous above,

sides and belly white ; center of each scale bluish, thus forming faint

lines ; fins greenish ; lower lobe of caudal yellow. A small species

(Poey; Boulenger), rarely more than a foot long, found on the coasts of

Cuba, entering the lakes and rivers. Also recorded by Boulenger from

San Domingo and Pernambuco. (jpectinatus, comb-toothed.)

(iitimpomuspectinatus, Poey, Memorias, n, 122, 1860, Havana and Cienfuegos; Boulenger,

Cat., i, 368.

1524. CENTROPOMUS UNIONENSIS, Bocourt.

Head 2f; depth 3* ; eye small, 0. D. VIII-I, 9; A. Ill, 6; scales

8-49-12. Body robust, back steeply elevated ; base of anal angulated.
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Profile more concave than in other species. Snout long, about 3 in head;

maxillary not reaching middle of eye. Preopercle with 2 very strong

teeth, other serrations very weak. Dorsal spines moderate, the longest

not quite half head
; anal spines long, the second | depth of body, about

half head, but little longer than third. Air bladder simple. Olivaceous,

with faint streaks along the scales; upper fins brownish, ventrals pale;

lateral line pale. Pacific coast of Central America; rather common at

Panama; not recorded from Mazatlan ; closely related to Centropomus

armatus and to C. ensiferus, but apparently distinct from both. (From La
Union.)

Centropomus unJonenats, Bocourt, Ann. Sc. Nat. Paris, 1S68, 90, La Union, San Salvador;
Vaillant & Bocourt, Miss. Sci. Mex., 1875, 37; Boulenger, Cat., i, 370.

1525. CENTROPOMUS ARMATUS, Gill.

Head 2\ ; depth 3| to 3f . D. VIII-I, 10 ; A. Ill, 6 ; scales 7-51-14, 10 to

14 scales before dorsal. Preorbital serrated in its hinder half ; suboper-

culum produced into a long flap, which extends beyond the vertical from

the origin of the dorsal fin. Premaxillary scarcely extending to below
middle of orbit. Dorsal spines of moderate strength, the third longest,

half as long as head ; second anal spine exceedingly strong, much
stronger than third and longer than third dorsal spine ; ventral fin

scarcely more than \ of distance of its base from anal. Air bladder

simple. Silvery ; dorsal fins, a blotch on the opercle, and the membrane
between the anal spines blackish ; lateral line not black. Length about

a foot. Pacific coast of Central America, common from Chiapas to Pan-

ama. Dr. Boulenger refers this species, with its allies, robalito and affinis,

to the synonymy of Centropomus ensiferus. Our Atlantic Coast material

shows that ensiferus and affinis are very close to each other and doubt-

fully distinct from robalito, but certainly distinct from armatus. It is

probable that robalito and affinis should be united with ensiferus.

(armatus, armed.)

Cenlropovtit* ormolus, Gii.i,, Proc. Ac. Nat. Sci. Phila., 1n<;:'>, 163, Panama; GCntmeu, Fiahi B

Central Amer.,408, 1869; Vaillant & Bocourt, Miss. Sci. Max., 34, 1875.

1526. CENTROPOMUS ROBALITO, Jordan & Gilbert

(Constantino; Rohamto i>k las Ai.etas Amakh

Head (with opercular flap) 2| In length; depth .'U. 1). VIII-I, 10 j A.

[11,6; scales 5-51-9 j scales large, those in front of dorsal nol crowded.

10 to 1 1 in number; 5 series between lateral Line and front ofspinous dorsal.

Body comparatively elongate, the 1 >;» < K little elevated
;

profile from snout

to base of dorsal more nearly straight than inmost of the species ; upper

outline of head Muuru hat conoave ; nuchal region Little gibbous. Mouth

smaller than in C. armatus, the maxillary barelj reaohingthe vertical

line from front of pupil (in C. armatus of t ho same • toning past

front of pupil), the gape contained nearly '.'< times in Length of head:

snout Long, Longei than in <'. armatus, S4 >" head; i-\t- moderate, a little
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more than half length of snout
;
preorbital with strong retrorse seme.

Top of head narrower than in C. armains and more strongly ridged;

the two interior ridges on the interorbital space separated by a space

little wider than the nostril, coalescing opposite the nostrils and forming

a single ridge for a little distance forward to near the base of the spines

of the premaxillary. Preopercle with rather distant teeth of nearly

equal size on the entire length of its vertical margin; similar teeth on

the horizontal part, growing larger backward; about 2 teeth at the

angle much longer and stronger than the others ; suprascapula with 5

or 6 strong teeth ; subopercular flap reaching about to front of spinous

dorsal. Gill rakers long, about §• diameter of orbit. Dorsal spines high

and rather strong, but distinctly slenderer and more flexible than in

C. armatus, their tips when depressed reaching considerably farther back

than the tips of the pectorals or ventrals; third spine longest, a little

less than half length of head; fourth spine but little shorter than third;

insertion of first dorsal spine a trifle nearer last ray of second dorsal

than tip of snout ; second anal spine very long and strong and straight or

more or less curved, its length and form very variable, its tip about

reaching base of caudal ; much longer than third dorsal spine or than

third anal spine, and about li in length of head ; third anal spine about

equal to first soft ray ; caudal fin well forked ; ventral fins long, reaching

in most cases scarcely to the vent
;
pectorals about equaling ventrals, If

in length of head, not reaching tips of ventrals. Vent about midway
between base of ventrals and middle of base of anal. Color bluish,

olivaceous, silvery white below ; lateral line pale ; membrane of anterior

dorsal spines and of second and third anal spines blackish; pectorals and
soft parts of vertical fins somewhat dusky; ventral plain bright yellow;

anal with more or less of bright yellow. Length about 1 foot. Pacific

coast of Mexico from Mazatlan to Panama; generally common, espec-

ially about Mazatlan, where it enters the streams in abundance. Proba-

bly not distinct from C. ensiferus, (nobalito. the vernacular name;
diminutive of Robalo.)

Centropomus robalilo, Jordan & Gilbert, Proc. II. S. Nat. Mus., 1881, 4C2, Mazatlan ; Aca-

pulco. (Types, Nos. 28102, 28132, 28150, etc. Coll. Gilbert.)

1527. CENTROPOMUS AFFINISfSteindachner.

Head 2§
; depth 3£ ; eye large, 4 in head. D. VIII-I, 10; A. Ill, 6;

scales 7-46-11 (Vaillant), 7-47 to 50-10 or 11 (Steindachner). Snout

depressed, its profile a little concave; back not much elevated; sides

compressed, parallel; line of belly straight. Maxillary reaching to first

third of eye ; suborbital with 5 or 6 small teeth
;
preopercle with 2 large

triangular teeth at angle, the other teeth strong; subopercular flap

reaching base of first dorsal spine. Scales large, those before dorsal

small. Suprascapula with 4 teeth. Ventral reaching more than half

way to anal; pectoral 1£ in head; third dorsal spine 1| in depth of body,

about 2$ in head; second anal spine notably longer than third, its length

If in head, -^ greater than depth of body ; caudal a little shorter than
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head. Coloration olive ; sides silvery ; black shades on vertical fins,

especially behind anal spines. Lateral line brown ; ventrals pale. (Vail-

lant & Bocourt.) Coast of Brazil, north to Belize; evidently very close

to Centropomus ensiferus, to which Dr. Boulenger refers it. (ajfinis, related.

to Centropomus undecimalis.)

Centropomus affinis, Steindachner, Ichth. Notizen, i, pi. 1, fig. 1, 1864, Rio Janeiro and
Cajutuba, Brazil; Demerara, (Coll. .Tohann Natterer); Vaillant & Bocovut, Miss. Sci.

Mex., 31, pi. 1, fig 1. v

Centropomus scaler, Bocourt, Ann. Sci. Nat., 5 Ser., ix, 90, 18C8, marshes of Belize. (Coll.

Bocourt).

1528. CENTROPOMUS EXSIFERUS, Poey.

Head2£; depth 4; eye 6* in head. D.VIII-1, 10; A. Ill, 6; scales 7-53-11,

pores 48. Preorbital coarsely serrated ; subopercular flap extending to

vertical from origin of dorsal. Maxillary scarcely extending to below

middle of orbit. Dorsal spines of moderate strength, the third and
fourth longest, J as long as head ; second anal spine exceedingly strong,

much stronger than third, 1J times depth of body, much longer than

dorsal spines ; ventral somewhat more than i the distance of its base

from anal. Silvery; dorsal fin, a blotch on the opercle, and the mem-
brane between the anal spines blackish ; lateral line not black. Air

bladder simple. Length about a foot. West Indies; generally common
from Cuba to Surinam ; also found on the Pacific Coast, if C. rooallto is

the same, which is not unlikely, (eusis, sword
;
fero, I bear.)

Centropomus ensiferns, Poey, Memorias, II, 122, 1S60, Havana; GCntheu, Fishes Central Amer.,

408, 1869; Boulenger, Cat., I, 3C9.

.* Centropomus brevis* GflNTHER, Proc. Zool. Soc. Lonu., 1864, 144, locality unknown.

For the sake of completeness, we add the description of the only remain-

ing species of this genus which is known to us

:

Centropomus constantinus, Jordan & Starks, new species.— Head 2

depth 3£ ; eye 5 in head; snout 3£; interorbital £ eye; D. VIII-I, 10
j

A. Ill, 6; scales 10-67-13. Posterior half of preorbital rather strongly
retrorse-serrate; anterior portion entire; maxillary extending to below
the middle of orbit, 2\ in head; subopercular flap extending nearly to

within 4 scales of the vertical from the origin of dorsal. Gill rakers

4 + 9; 21 series of scales before first dorsal. Third and fourth dorsal

spines equal, about half as long as head; second anal spine longer and
much stronger than third, If in head ; third longer than soft rays ; ven-
trals long, 1| in head, nearly reaching vent, their length not quite equal
to distance from their tips to anal. Air bladder with very short, blunt
anterior appendages, which are not more than half the Length of the
pupil. Pectorals 2 in head; caudal short, with roundish lobes, 2 in

head. Olive; sides silvery; lateral line dusky; head pale; rentrala
pale, tips of dorsal and membrane behind anal spines blackish. Allied

• Centropomus brtvU, Qtinther : Head 2%; depth 8}$. D.VIII-I. 10; A [II, 6; scales 8 • \

Maxillary reaching to middle of eye; suborbital strongly toothed; lobeol lubopercle reaching
beyond from of dorsal. V"en1 much nearer anal than ventrals, Dorsal spines strong, th<> third

equal to distance from chin to posterior border of eye; second anal spine strong, l
1

.. In bi

ter than depth of body; third anal spine much shorter, ft.ii bladder simple. Lateral line

pale; lower flni pate Locality unknown. (Giinther.) This maj b distinct from
\ferus, having deeper body and smaller scales its validity in, however, very

doubtful. i)i. Boulenger, who baa examined Its type, as well a-< specimens certainly refer

able to robaliio (Presidio, Forrer), to armatua (Panama, Balvin). and etuiferut (Jamaica), regards
tin-in all aa identical. 0, ormatut Is certainly valid, but the others may all bo IdeauosJ \wtii

ensiferui.
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to C. mexicanu*, but the dorsal spines more slender and shorter and the
body deeper. Known from 3 specimens collected at Bahia, Brazil, by
the Albatross. The one here described is 8i inches long and numbered
1633 on the register of Stanford University. Two others are in the U. S.

National Museum, numbered 43289. (Constantino, a Spanish vernacular
name of the smaller Bobalos or Bobalitos.^

Family CXLVI. SERRANID.E.

(The Sea Bass.)

Body oblong, more or less compressed, covered with adherent scales of

moderate oi small size, which are usually but not always ctenoid: dorsal

and ventral outlines usually not perfectly corresponding. Mouth moder-

ate or large, not very oblique, the premaxillary protractile and the broad

maxillary usually not slipping for its whole length into a sheath formed

by the preorbital, which is usually narrow. Supplemental maxillary

present or absent. Teeth all conical or pointed, in bands, present on

jaws, vomer and palatines. Gill rakers long or short, usually stiff, armed
with teeth. Gills 4, a long slit behind the fourth. Pseudobranchia?

present, large. Lower pharyngeals rather narrow, with pointed teeth,

separate (except in Centrogenys). Gill membranes separate, free from the

isthmus. Branchiostegals normally 7 (occasionally 6). Cheeks and
opercles always scaly

;
preopercle with its margin more or less serrate,

rarely entire ; the opercles usually ending in one or two flat spine-like

points. Nostrils double. Lateral line single, not extending on the cau-

dal fin. Skull without cranial spines and usually without well-developed

cavernous structure. No suborbital stay. Post-temporal normal. Second

suborbital with an internal lamina supporting the globe of the eye
;

entopterygoid present ; all or most of the ribs inserted on the transverse

processes when these are developed: anterior vertebra? without trans-

verse processes. Dorsal spines usually stiff, 2 to 15 in number ; soft dor-

sal with 10 to 30 rays : anal fin rather short, its soft rays 7 to 12, its spine--.

if present, always 3, in certain genera (Grammistino?, RyptititUB) altogether

wanting. Ventrals thoracic, usually I, 5 (I, 4, in PleaiopineB), normally

developed, without distinct axillary scale. Pectorals well developed,

with narrow base, the rays branched. Caudal peduncle stout, the fin

variously formed. Vertebrae typically 10 + 14= 24, the number some-

times increased, never more than 35.* Air bladder present, usually small,

* The following account of the numbers of vertebra? is taken from Dr. Boulenger's Catalogue
• f Teleoetean Fi>hes; the nomenclature <.f certain species is changed to agree with that of the

the present work:

Percichthys trucha 15 + 20= 35 Acanthistius serratus 10 — 16= 26

Percichthys pocha 14 + 19 = 33 Hemilutjanus macrophthal-
Percilia gillissii 13-22= 35 mus 10-^15=25
Lateolabraxjaponicus 17 -f 18 = 35 Centrogenys vaigiensis 11—14 = 25
Niphon spinosus 14 -f 17= 31 Polyprion americanus 13 + 14= 27
Morone ainericana 12 — 13= 25 Polyprion prognathus 14+13= 27

Roccus chrysops 12 — 13= 25 :
Oligorus niacquariensis. _: 16 — 19 = 35

Dicentrarchuslabrax 12 — 13= 25 Aalacocephalns temminckii 10 + 14 = 24

Percalates colonorum 11 — 14= 25 Plectropoma maculatum— 10 — 14 = 24
Ctenolatesambiguus ll-fl5 = 26 Variola krati 10 14 24

Siniperca chnatei 13 15 = 28 Bodianus guttatus 10 — 14 _l

Acanthistius pictus 10 + 16= 26 .
Bodianus puuctatus 10 + 14= 24
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and adherent to the wall ofthe abdomen. Stomach c*cal, with few or many
pyloric appendages ; intestines short, as is usual in carnivorous fishes.

Genera 60 to 70. Species about 400.t Carnivorous fishes, chiefly marine,

and found in all warm seas ; several genera found in fresh waters. As
here understood, the Serranidce comprise the most of the family of Per-

cidw as understood by Giinther and others, exclusive of those with imper-

fect pseudobranchise, those with one or two anal spines, those with the

number of vertebrae increased, those in which the whole length of the

maxillary slips under the preorbital, and those with the anal fin many
rayed, and the cranium shortened behind. As here understood, the

Serranidce are essentially equivalent to the Serranince and Grammistinw
of Boulenger's Catalogue. Even after these eliminations, the family is

considerably varied. (Pereidw, part, Giinther, Cat., I, 61-220.)

I. Anal spines 3, well developed.

a. Dorsal fins 2; vertebras 25 to 36, 11 to 15 in precaudal portion.

Moboninje:

b. Maxillary without supplemental bone; teeth all pointed; pectoral unsymmetrical, its

upper rays longest; dorsal (in our genera) X-14; skull without cavernous struc-

ture; preopercle strongly serrate; caudal fin forked; tongue with teeth; ventral

fins inserted behind axil of pectorals; teeth all alike, usually villiform, without

canines; preorbital narrow; lateral line normal, straight, or bent upward at base;

preopercle serrate; gill rakers moderately long and slender; species generally of

large size, and silvery-olive coloration, mostly inhabiting fresh or brackish waters.

Preopercle without antrorse spines on its lower limb.

c. Dorsal fins separate; spines of fins weak; anal rays III, 12, the spines graduated;

lower jaw projecting; base of tongue with teeth. 08, 491.

cc. Dorsal fins joined; spines of fins strong; anal rays III, 9, the spines not gradu-

ated; jawssubequal; base of tongue toothless. BfOBONB, 492.

an. Dorsal fin single, sometimes deeply divided.

d. Maxillary with a distinct supplemental bone (rarely obscured by the skin); dorsal

usually divided or deeply notched.

e. Inner teeth of jaws not depressible or hinged.

Liopropomin^::

/. Soft dorsal longer than spinous part; dorsal deeply divided, th<> spines G to 9 in

number; preopercle entire; vertebra) 10 + 14 = 24; lateral line arched

anteriorly.

g. Dorsal spines 9; caudal lunate. LlOPBOPOMA, 493.

fjg. Dorsal spines C; caudal truncate. Choristibtii m, 194,

Bodianus ta-niops 10+ 14 24

Epinephelusareolatua Id 11 24

Epinephelus atriatua lo
j

14 'ji

Epinephelua faaciatua 10 14 24
Epinephelus tauvina 10 + 14 ji

Promicropsguttatua 1" it 24

Alpheates afer 10 + 14 -i\

Mycteroperca bonaci 10 11 'Ji

A ii % perodon leucogramml-
CM 10 + 14 J I

Paranthlaa furclfor 10 + 14 24

Parolabrax humeralia l»»
i

14 _:i

Sen-anus cabrilla In II 24

Serranua acrlba 10 11 ji

Qilbertlasemicincta. lo it
-

jt

operoa lepldoptera .__. 10 16 26
Caprodon longimanua . 10 16 26
Holanthiaa borbonius n> 16 26
Anthias aacer 10 16 26

Plectranthiaa anthloidea i" 16 26
Callanthlaapeloritanus ii 19 I

Parapledopa meleagria - 10

Pleeiops nigricans I I I

ii\ ptlcua saponaceua 10 14 I

f \ n\i.'.'. ( the enera and ajpeciea of Berranida found in the waters of America and Europe,
i>v Darld Starr Jordan and Carl II. Eigenmann, was published In Bulletin vmof the U, S I lab

( ommission, I*** 1 1890 . 8 !fl 1 13. platea 6u to 69. in that paper mai be round full 13 nonymj
of ail the genera and species. A mosl excellent account la ffren In Boulengei i

I at dogue of
Teleostuau Fishes, Vol. i, jusl published Ml these pages are rough the press.



1128 Bulletin 47, United States National Museum.

POLYPRIOM.V.T.:

ff. Soft dorsal shorter than spinous part; vertebra more than 24 (25 to 36); head

without rugose dermal ossifications.

h. Teeth all villiform, without canines; soft dorsal with 10 to 12 rays.

i. Head not armed with spinigerous ridges; preopercle moderately ser-

rate, sometimes becoming entire with age; dorsal fin deeply

notched, the last spines much shorter than the middle ones;

scales rugose; soft dorsal scaly; dorsal spines 11; tongue tooth-

less; forehead broad, flattish; snout, preorbital, and jaws naked;

caudal subtruncate; preopercle finely serrate, becoming entire

with age; gill rakers very strong; pyloric cceca few (about 7);

pectoral obtusely pointed; ventral inserted a little before axil of

pectoral; vertebra? 26. Stereolepis, 495.

it. Head armed with rough spinigerous crests, there being spinous pro-

jections above the eyes and a rough, bony ridge on the opercle,

with others on the post-temporal; dorsal fin low, continuous;

tongue with teeth; dorsal spines 11 or 12; soft dorsal scaly; caudal

rounded; ventral not inserted before axil of pectoral; pyloric

cceca numerous (about 70) ; vertebra? 27. Polyprion, 496.

Epinephelinj.:

ee. Inner teeth of jaws depressible or hinged; canine teeth more or less distinct, in

front of each jaw; scales small, firm, the top of head more or less scaly;

lateral line running low (except in Gonioplectrus, etc.); supraoccipital crest

usually more or less encroaching on the top of the skull, so as to leave no dis-

tinct smooth area at the vertex (except in Variola); temporal crests usually

distinct; gill rakers various, generally small and short. Dorsal rays VIII to

XIV, 12 to 20, the number of spines usually not 10; anal rays III, 7 to III, 12;

ventral fins inserted more or less behind axil of pectorals; head unarmed,

except for the opercular spines and the seme on the preopercle; soft dorsal

sealj ; scales of lateral line usually triangular and cycloid; vertebra' almost

always 10 -f 14 = 24, rarely 26 or 27. Chiefly 6hore fishes, often of large size;

all of them, so far as known, bisexual.

j. Pectoral unsymmetrical, its upper rays longest; dorsal spines 8; plectroid spine

on preopercle single, very strong; a strong canine on middle of side of

lower jaw; opercle with a long, knife-shaped spine; body rather deep;

lateral line running high; jaws naked; scales small, firm, and rough; cau-

dal rounded; soft dorsal rather short, of 12 or 13 rays.

Gonioplectrvs, 497.

jj. Pectoral rounded, symmetrical, its middle rays longest; canines usually dis-

tinct, in front of 1 or both jaws.

7c. Frontals* with a transverse ridge on posterior part in front of the supra-

occipital connecting the parietal crests; frontal bones without processes

or longitudinal ridges on the upper surface; dorsal spines always 9.

1. Posterior process of premaxillary extending to between frontals: man-

dible without curved canines on its sides; caudal not forked;

scales ctenoid. Petrometopon, 498.

];);. Frontals without transverse ridge.

m. Dorsal spines 9; soft dorsal of moderate length and height, its rays

13 to 15; anal rays III, 7 or 8; skull and head essentially as in

Ephinephelus, the snout not very short, the frontal region flat or

convex, the supraoccipital crest continued forward over it, the

lateral crest short, low, and diverging; mouth and teeth as in

Ephinephelus. BoniANUS, 499.

These characters, with other osteological characters used in this analysis, are taken from
Boulenger's Catalogue, p. 163 et seq.
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mm. Dorsal spines 11, (rarely 10, never 9).

n. Parietal crests not produced forward on thefrontals; frontals with
a process or knob on each side, behind interorbital area; pre-

maxillary processes fitting into a cavity at the anterior extrem-
ity of the frontals, or into an emargination of these bones: anal

rays III, 8, or III, 9.

o. Scales of the lateral line normal, marked by radiating ridges.

p. Cranium narrow above the interorbital space, deeply

concave; occipital crest meeting interorbital region.

Epinbphblub, 500.

pp. Cranium very broad and flat above, the interorbital little

concave, the occipital crest disappearing before

reaching interorbital region. Garrvpa, 501.

oo. Scales of the lateral line each with 4 to G strong radiating

ridges; cranium short, extremely broad, and dei

between the eyes; the anterior profile of head a little

concave; dorsal spines low; dorsal rays XI, 16.

Promicroi
nn. Parietal crests produced forward on the frontals.

q. Frontais with a process or knob on each side behind the

interorbital area; premaxillaries fitting into a cavity at

anterior extremity of frontals; anal rays III, 8, rarely

III, 9.

>-. Preopercle with a single antrorse hook or spine near the

angle; supraoccipital and parietal crests not extending

to between orbits; scales ctenoid. Alphesi i

rr. Preopercle without antrorse spine; supraoccipital and
parietal crests extending to between orbits; scales

smooth; canine teeth small or obsolete; head small

much compressed, the interorbital area in the adult

not broader than the eye; supraoccipital crest low;

soft dorsal unusually long, the rays XI, 17 to 20;

dorsal spines low; vertical fins all rounded pos-

teriorly. DXBMATOLBPIS, 504,

qq. Frontals without processes on the upper surface; parietal

ci'e-t> extending to between orbits; pivniaxillary pro-

cesses not extending to the frontals. Anal tin elongate,

its rays III, 11 or III, 12, (very rarely III, 9 or III, 10);

caudal fin lunate or truncate; spines -lender, those of the

anal fin graduated; lower jaws strongly projecting; cra-

nium rather broad and transversely concave between tbe

eyes, its lateral crests very strong, tiearh parallel with

the supraoccipital crest and extending farther forward

than tbe latter, joining the supraocular < rest above the

eye; scales small, largel) cycloid, those of the lateral

line simple; pyloric ooeca few (12 to 20); dorsal rays \i.

10 to 18. MY< TBBOP1 K. \.

</'/. Maxillary without supplemental bone; canine teeth, it present, usually developed on

the side of the lowerjaw as well as in front; no depreasible teeth; scales mostly

ctenoid, Including those of the lateral line; tubes of lateral line Btraighl or vn 1th

an ascending tubule, covering most of the length of scale. Temporal crests on

cranium almost obsolete,

Bibb win i

iii rakers comparatively short and wide apart; lateral line not running close

to the back (except In 8erramu)\ dorsal rays \, n to 16; anal rayi nsuaUj

in. 7; supraoocipltal crest not extending far forward on top of the skull,

a more or less distinct convex smooth area being bit on the verti \ between

the SUpraOCt [pita! and tin- interorhital ana, mouth not \er\ oblique; ver-

tebra' ah iin LO M - 1 Chiefly shore fiahi f olivaci
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i. Ventral fins inserted below or more or less behind axil of pectoral; branch-

iostegals 7.

><. Dorsal fin with 4 or 5 spines produced in long filaments; dorsal rays

X, 12, or X, 13; preopercle evenly serrate; preorbital compara-

tively broad; top of head, cheeks, and preorbital finely and
closely scaled to the tip of snout; snout long and low, the lower

jaw much projecting; caudal lunate; scales rather small; cranium

with a large smooth area, much as in Serranus and Priottodes,

body elongate, little compressed; gill rakers few and short.

Cratinus, 506.

xu. Dorsal without long filamentous spines, not more than one of its

spines specially produced.

v. Body short and deep, with elevated back, the depth more than §

the length, usually nearly half; preopercle with a few

antrorse sernv on its lower limb; top of supraoccipital crest

very high, about as long as the smooth area on vertex of

cranium, which is well developed, as in Serranus and Prionode*.

Top of head naked; dorsal rays usually X, 14.

Hypoplectrus, 507.

n\ Body comparatively elongate, the depth % to % the length; no

hooked spinules on lower limb of preopercle.

w. Cranium with its smooth area very short and small, much as in

Cenlropristes; caudal fin more or less distinctly lunate or

concave, the middle rays shortest; dorsal spines strong,

very unequal, the third or fourth more or less elevated;

(scales small; dorsal rays X, 14; top of head usually

more or less scaly). Paralabrax, 508.

tt. Ventral fins anterior, inserted more or less in advance of axil of pectoral,

well separated; upper half of pectoral fin usually vertically|truncate.

x. Smooth area on top of cranium very short and small*; the long

supraoccipital crest encroaching on the posterior border of cra-

nium so that the latter in profile is not nearly vertical along the

occipital region. Branchiostegals 7. Caudal fin not lunate,

rounded, or ending in 3 points, the middle rays produced like the

outer ones; dorsal spines slender, the third little elevated, some

of them with dermal appendages or filaments {teeth small, in

broad bands; top of head naked; scales large, dorsal rays X, 11).

Cextropristes, 509.

xx. Smooth area on top of cranium* very large, longer than the low

supraoccipital crest, which is low and short; posterior border of

cranium at occipital region nearly vertical in profile. Caudal fin

lunate or truncate; dorsal rays X, 11 to X, 13; soft dorsal scaleless

or nearly so. Canine teeth small.

y. Branchiostegals 7; caudal fin forked or lunate; none of the dorsal

spines elongate.

2. Preopercle with numerous strong diverging spines at its angle,

these spines diverging from one or two centers; preorbital

broader than maxillary, which is widest near its middle;

scales rather large. Diplectrum, 510.

zz. Preopercle simply and rather finely serrate; preorbital narrow.

Prionodes, 511.

yij. Branchiostegals 6; caudal fin truncate. Dvi.es, 512.

«s. Gill rakers (in American species) very long, slender, and close set; lateral

line running close to the back; supraoccipital crest high; occiput with

a short convex smooth area; canines strong; nc.depressible teeth; pre-

orbital narrow; maxillary without supplemental bone or with a rudiment

only.

Seen on removal of skin of vertex.
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Anthiin-e:

«'. Lateral line complete and continuous, extending to base of caudal; ventral rays I, 5;

dorsal rays IX to XII, 9 to 20; anal rays III, 7 to 10; pectoral rays branched; snout
short, mostly convex in profile; fishes of rather deep waters, chiefly bright red in life.

b' Dorsal spines 9, all low, the soft rays about 19. Caudal fin deeply forked, the lobes

produced; scales small, ctenoid; ventrals long, inserted behind axil of pectoral;

maxillary scaly; frontal region flattisb, the supraoccipital crest very prominent.

Par.vnthias, 513.

W Dorsal spines 10 or more; scales not very small preopercle angular, with salient teeth

at its angle; one or more dorsal spines sometimes filamentous; ventral fins long.

c'. Maxillary and frontal region naked; tongue mostly toothless; caudal fin lunate;

parietals weak; posterior process of premaxillary reaching the frontals.

d'. Ventrals inserted behind axil of pectoral; scales 50 to 60.

Hemianthias, 514.

dd'. Ventrals inserted before axil of pectoral; scales 38 to 45.

Pronotogrammus, 515.
ed. Maxillary scaly; top of head scaled to the snout.

e'. Pterygoids toothless; tongue with few teeth or none; caudal forked.

Axthias, 516.

ee'. Pterygoids with a large patch of teeth; tongue toothed; parietal crest strong,

extending to above eye, posterior processes of premaxillary not reaching

the frontals; caudal truncate, with the outer rays much produced.

OCYANTHIAS, 517.

aa'. Lateral line interrupted, running close to the back, beginning again on caudal peduncle.

GRAMMIN/E :

f. Ventral rajs I. 5;* preopercle serrate; caudal convex; scales rather large, somewhat
ctenoid; dorsal spines 12. Gramma, 518.

Rypticin,e :

II. Anal spines wanting; dorsal spines 2 to 4 only; soft dorsal and anal long, the dorsal of 20

to 26 soft rays; the anal of 14 to 17; maxillary with a supplemental bone; the pre-

opercle with 2 or 3 spine-like hooks posteriorly, the scales small and embedded, the

teeth all villiform; preorbital narrow, no canine teeth; preopercle without angle

or serratures, its margin with 2 or 3 spinous teeth above; caudal fin rounded; scales

Mnall, smooth, embedded; smooth area on top of head very large, transversely convex,

much longer than the low supraoccipital crest; interorbital area very narrow;

temporal ridges strong; lateral line normal; vertebra' 10 +14. Rypticus, 519.

491. ROCCUS, Mitcbill.

(Striped Bass.)

Roccus, MlTCHILL, Fishes of New York, 25, 1814, (slrialus— linealus).

Lepibema, Rafinesqce Ichthyologia Ohieusis, 23, 1820, (chryaof*).

Base of tongue with 1 or 2 patches of teeth ; anal spines graduated : dorsal

fins entirely separate; anal rays III, 11 or 12; supraoccipital nest scarcely

widened above; lower jaw projecting. Vertebra". 12+i:> !'.">. Other-

w 186 as in Morone, the body more elongate, the scales smoother, and the

fin Npmes more slender than in the latter genus. Anal lin with 11 or 12

soft rays. Species all American, valued as food-fishes. In both Rooout

and Morone, the antrorse preopercular spinet 1 oharaoteritl ie of the Kuio

|M-an genut or snbgennt Diomtrarokut) axe wanting. (From the vernac-

ular, Rockfish.)

ited group ol PUmopins [PUsiopt, Paramletiopi and Trachinopt) have the ventral ran
I 1 00 1j 1 1 may be thai the] do qoI belong to the SMiuwdte, In whfeb mm ihotud
i.i obablj be detached also.
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Lepibema (Actus, scale; /3^M-a, a staircase, from the scales at base of dorsal) :

a. Teeth on base of tongue in a single patch; body rather deep and compressed, the depth

more than % the length; back arched.

b. Color whitish with several narrow dusky lateral stripes following the rows of scales;

second anal spine about 3 in head. chrysops, 1529.

Roo
. Teeth on base of tongue in 2 parallel patches; body rather elongate, the depth less than

% the length; back not arched.

bb. Color brassy or greenish, sides with 7 or 8 continuous dark stripes: second anal spine

5 in head. i.ineatus, 1530.

Subgenus LEPIBEMA, Rafinesque.

15-29. ROCCUS CHRTSOPS (Rafinesque).

White Bass; White Lake Bass.

Head 31 : depth 24 : eye 5 in head ; snout 4i. D. IX-I, 14 ; A. Ill, 11 or

12; scales 10-55 to 65-15, 53 to 61 pores. Body rather deep and com-

pressed, the depth more than £ the length : hack considerably arched :

head subcorneal, slightly depressed at the nape ; mouth moderate, nearly

horizontal, the lower jaw little projecting ; eye large, nearly as long as

snout ; maxillary reaching middle of pupil, 2f in head : teeth on base of

Tongue in a single patch, a patch also on each side of tongue : margin of

subopercle with a deep notch : head scaled to between nostrils : preoper-

cular serrse feeble, strongest at the angle
;

gill rakers rather long and

slender, x+ 14, as long as gill fringes: longest dorsal spine 2 in head:

anal spines graduated ; second anal spine 3 : middle caudal rays 1£ in

outer. Color silvery, tinged with golden below : sides with narrow

dusky lines, about 5 above the lateral line, 1 along it, and a variable

number below it, these sometimes more or less interrupted or transposed.

Length 15 inches. Great Lake region, upper Mississippi and Ohio valleys,

south to Washita River ; not found east of the Alleghanies nor in salt

water ; rare in the Ohio Valley : generally abundant in the Great Lakes.

It frequents deep or still waters, seldom ascending small streams, (xpvabg
,

gold : urp, eye.)

Perca chrysops, Rafinesqite, Ichthyologia Ohiensis, 22, 1820, Falls of the Ohio.

Labrax multilinealus, Cvvier & Valenciennes, Hist. Nat. des Poissons, in, 488, 1830, Wabash
River; Gcnther, Cat., i, 67, 1859.

Labrax nolatus (Hamilton Smith) Richardson, Fauna Boreali-Americana, in, 8, 1836, Lower
St. Lawrence River; Gunther, Cat., i, 67, 1859.

Labrax albidus, De Kay, Nat Hist. N. Y. : Fishes, 13, pi. 51, fig. 165, 1842, Buffalo.

Labrax osculalii, Filippi, Rev. et. Mag. de Zoologie, 2d seri«s, \, 164. 1653, Canada: Ginther,

Cat., i, 65.

Rocc»< < krysops, Gill, Ichth. Rep. Captain Simpson's Surv. Great Basin Utah, 391, pi. 1, figs. 1-7,

•

: .b.RDAN & ElGKNMAMH, /. >:., 422, 1890.

tie midtilineaia, Boulenger, Cat., i, 128.

Subgenus ROCCUS.

1530. ROCCUS LIXEATUS (Bloch).

(Strh>ei> Bass; Rockjish-; 1!

Head 3£ to 3i ; depth 3^ to 4. varying considerably with age, the young
being more slender. D. IX-I, 12; A. Ill, 11; scales 8-67-11. Body rather
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elongate, little compressed, the depth less than \ the length ; back little

arched ; head subcorneal ; mouth large, oblique, the maxillary reaching to

nearly below middle of orbit, 2\ in head, its width at tip nearly | diameter
of eye ;

teeth on base of tongue in two parallel patches ; interorbital space
wide; lower jaw projecting; eye \ to f the length of the rather sharp
snout, 5 to 7 in head; preorbital entire; preopercle rather weakly senate,

the teeth strongest at the angle
; margin of subopercle entire : suprascap-

ula entire; gill rakers long and slender, about 4 + 15; dorsal tins

entirely separated; spines slenderer than in allied species ; longest dorsal
spine 2\ in head; anal spines graduated; second anal spine 5 to G in head :

Caudal forked, the middle rays f length of outer. Color olivaceous, sil-

very, often brassy-tinged; sides paler, marked with 7 or 8 continuous or

interrupted blackish stripes, one of them along the lateral line ; fins pale.

Atlantic coast of the United States, from New Brunswick to the Escambia
River, Florida, ascending all rivers in spring for the purpose of spawn-
ing; rather rare in the Gulf of Mexico ; most common from Cape Cod to

Cape May; occasionally in Lake Ontario. Introduced by the U. S. Fish

Commission into Sacramento River and elsewhere on the west coast,

where it has become an abundant and valuable food-fish. This species is

one of the most important of the game and food-fishes of America. Ii is

very abundant throughout its range and reaches a large size, often

weighing 30 to 90 pounds. The largest one ever reported, according to

Goode, was taken at Orleans, Massachusetts, and weighed 112 pounds.

Its flesh is firm, white, flaky, and of excellent flavor, (lineatus, striped.)

Perca Rock-fish vel Slriped Bass, Schopf, Schrift. der Gesells. Nat. Freunde, vm 160 17SS New
York.'

Perca saxatilU, Walbaum, Artedi Genera Piscium, 330, 1788, New York: after SciiiirK.

Scisena Uneata, Bloch, Ichthyologia, ix, 53, pi. 305, 1792, Mediterranean Sea: figure incorrect.

but probably from an American specimen.

Perca septentrional™, Bloch & Schneider, Systema Ichthyol., 90, pi. 70, 1S01, New York.
Roccus striata*, Mitchill, Rep. Fisbes N. Y., 25, 1814, specimens from New York.; Bean, Proa

U. S. Nat. Mus., 1884, 243, specimens from Montgomery, Alabama.

Perca mitchilli, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 413, pi. 3, fig. 4, 1815, New York.
Perca mitchilfi alt< i iKitn, Mitchill, I. c, 415, 1815, New York.

Perca initcliilli iaterrupta, Mitchill, Trans. Lit. and Phil. Soc. N. Y., 415, 1816, New York.

Lepibema Uaeatum, Steindachneu, Verb. Zool. Bot Ges. Wien., xn, 1862, 604.

Lepibema miichUli, Rafinrsque, Ichthyologia Ohiensis, 23, 1820.

Labrax lineatus, Cuvieb & Valenciennes, Hist. Nat. dee Powsons, u, 79. L828.

Roccus lineatus, Gill, Ichth. Rep. Capt. Simpson's Ezpl. Great Basin (tab, 391, 1876; GOODS,

Nat. Bist. A<|'iat. Anim., 425, 1884.

Eocctu saxatUw, Jordan ft Gilbert, Proc. U. S. Nat. Mus.. 1882, 599.

Boccut I'm- at us, Jordan A; Hioenmann, /. c, 423, 1890.

H tmt Uneata, Bodlsnoer, Oat., i, 129.

492. MORONE, Mitchill.

(White Perch.)

Mithttt.i., Pishe of New York, 18, 1814, (rufa&xidflave$cm$: the rlj a BynO-

IIVIII of /'

Gill, Proc. ac. Nat. 8ci. Phila., 1860, 111, restriction to atiMrieana tufa).

Bodj rather shorl and deep, oompresaed; maxillarj broad, naked, with-

out supplemental bone; beethsabeqaal, lowerjan scarcely projeoting ; no
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canines; no movable teeth; base of tongue without teeth , edge of tongue

with linear patches of teeth. Lower margin of preopercle simply serrate

or entire, the serrae not greatly increased in size toward the angle, ami

none of them developed as antrorse hooks. Spines strong. 10 in the

dorsal fin ; dorsal fins more or less connected by membrane : second anal

spine much enlarged, not shorter than third ; anal rays III, 8 or 9: lower

margin of preopercle finely serrate, without antrorse spines. Lower

jaw slightly projecting; vertebrae 12 -(- 13 = 25. Scales rather large,

ctenoid; top of head scaly; lateral line little arched. Ventrals inserted

well behind pectorals. Two known species, both American (Name
unexplained.)

a. Longest dorsal spine considerably more than half bead; color brassy yellow, with 7 very dis-

tinct longitudinal black lines, interrupted posteriorly; dorsal fins slightly connected;

spines all very robust. ixterrupta, 1531.

aa. Longest dorsal spine about half head; color green or olivaceous and silvery with faint

streaks; dorsal fins well connected; spines moderate. Americana, 1532.

1531. MOROSE IXTERRUPTA, Gill.

(Yellow Bass.)

Head 3; depth 2f. D. IX-I, 12 ; A. Ill, 9 or 10; scales 7-50 to 54-11.

Body oblong, ovate, the back much arched; head depressed, the snout

somewhat pointed, the anterior profile concave ; eye large, as long as snout,

4-i- in head
;
preorbital finely serrate ; suprascapula serrate ; mouth small,

somewhat oblique, the maxillary reaching middle of orbit, about 3 in

head ; maxillary somewhat scaly
;

gill rakers moderate, x -f 13 to 16,

longer than gill fringes; dorsal and anal spines very robust, the longest

dorsal spine If to 1& in head, the longest anal spine 2 to 2+ ; dorsal fins

slightly connected. Color in life brassy yellow, with about 7 very dis

tinct longitudinal black lines, those below the lateral line interrupted

posteriorly, the posterior part alternating with the anterior. Length 15

inches. Lower Mississippi Valley, north to Cincinnati and St Louis,

chiefly in the channels of the larger streams; rather common southward:

a good food-fish, {interrujrtus, interrupted, referring to the longitudinal

black lines.)

Morone intemipta, Gill, Proc. Ac. Nat. Sci. Phila., 1860, 118, St. Louis; New Orleans: Gill,

Ichth. Rep. Capt. Simpson's Sur. Great Basin Utah, 398 pi. 2, figs. 1-8, 1876, Jordan &

Gilbert, Synopsis, 530, 1883; Jordan & Eigenmann, /. c, 420, 1890

Morone mississippiensis, Jordan & Eigenmann, Proc. Ac. Nat. Sci. Phila., 1887 (substitute name fur

interrupta, regarded as preoccupied, as it has been used for a species of Roccus, a genus at that

time merged in Morone); Boulenger, Cat., i, 127.

1532. MORONE AMERICANA (Gmelin).

(White Perch.)

Head 2| to 3 ; depth 21 to 3. D. IX-I, 12 ; A. Ill, 8 or 9 ; scales 8-50 to

55-12, 50 to 55 pores. Body oblong, ovate, the back moderately elevated;

head depressed above eyes ; the snout rather pointed: mouth small, some-

what oblique, the maxillary not reaching middle of orbit, 2^ in head, its

width at tip half eye
;
preorbital entire ; eye moderate, scarcely as long
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as snout, 4 in head ; base of tongue without teeth ; head scaled to

between the nostrils
;
gill rakers 4 + 14 to 17, rather long, as long as gill

fringes. Dorsal and anal spines moderate, the longest dorsal spine 2 in

head; the second anal spine 2\ to 3, as long as third spine; dorsal fins

considerably connected. Pectorals 1£ to \\ in head. Color olivaceous,

varying to dark green; sides silvery or olivaceous, usually with faint,

paler streaks. Length 8 to 14 inches. Atlantic Coast of the United
States, from Nova Scotia to South Carolina, ascending streams and fre-

quently landlocked in ponds, the pond specimens much darker in color;

one of the most abundant and characteristic fishes of the brackish

waters and river mouths of our Atlantic Coast. A very excellent pan-
fish. Specimens from Woods Hole represent the variety called nigricans,

very dark green in color, scarcely paler below, the body deeper and the
spines lower and shorter than in the common White Perch (head 3£- in

length; depth 2|; fourth dorsal spine 2f in head; second anal spine 3\
;

A. Ill, 9) ; this form occurs landlocked in fresh-water ponds, (ameri-

canus, American.)

The River Perch of New York, Schopf, Schrift. der Gesells., Nat. Freunde, vm, 159, 1788 New
York.

Perca americana, Gmelin, Syst. Nat., i, III, 1308, 1788, New York; after Schopf.

Perca immaculata, Walbaum, Artedi Genera Piscium, 330, 1788, New York; after .Schopf.

Morone i-vfa, Mitchill, Rep. Fishes N. Y., 18, 1814, New York.

Morone pallida, Mitchill, Rep. Fishes N. Y., 18, 1814, New York.
CetUropomns albus, Rafinesque, Pricis des Decouvertes Somiolog., 1814, 19, Philadelphia.

Perca mucronata, Rafinesque, Am. Month. Mag. and Crit. Rev., n, 204, 1818, Delaware,
Schuylkill, and Susquehanna rivers.

Labrax nigricans, De Kay, Nat. Hist. N. Y.: Fishes, 12, pi. 50, fig. 1G0, 1842, Long Island:
landlocked form.

Bodianus rvfus, Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 420, 1815.

Labrax mucronalus, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 86, pi. 121, 1828.

Labrax pallidus, De Kay, Nat. Hist. N. Y.: Fishes, n, pi. i, fig. 2, 1842.

Labrax rufus, De Kay, Nat. Hist. N. Y.: Fishes, 9, pi. 3, fig. 7, 1842; GCntiieh, Cat., i. 65, 1859.

Labrax americanus, Holbrook, Ichth. S. C., Ed. 1, 21, pi. 3, fig. 2, 1856.

Morone americana, Gill, Ichth. Rep. Capt. Simpson Sur. Great Basin, Utah, 397, 1876; Jorimn
& Gilbert, Proc U. S. Nat. Mus., 1878, 380; Jordan & Eigenmann, I, <•., 421, 1890;

Boulenger, Cat., I, 126.

493. LIOPROPOMA,* Gill.

Liopropoma, Gill, Proc. Ac Nat. Sci. Phila., 1862, 236, (aberrana).

fPikea, Steindachner, Sitzgher. Ak. Wien, lxxi, 1874, 375, (lunulata).

fLabracopsis, Steindachner & Doderlein, Denkschr. Ak. Wien, xlyii, 226, L883, (jagonicw).

Body elongate, the caudal peduncle robust; mouth moderate, the lower

jaw projecting; maxillaries scaly; teeth small, uniform: preoperole

entire; opercle with a spine; numerous pores on head. Scales la:

Lateral line- with a strong upward curve, as in dnthiae. Dorsal spines

moderate, 9 in number, the third highest, the fin deeply notohed. Sofl

dorsal and anal short; caudal short, Lunate; pectorals Long, falcate.

Vertebra io -f- 14. One speoies known, from deep water. (Ae?o?, smooth;

irpon6)/ia, preopercle.)

Dr. I '."Mi. 1
1

. i unites t<> Liopropoma the eztralimital genera -Pikea, Steindachner and Labor-
• ni'iu' Iiihi a Doderlein. [n these genera there art but s doraal tpinee, and in £d

the preopercle I lerratc Pikea\ certainly very i propowa.
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1533. LIOPKOPOMA ABERRAXS (Poey).

Head 2f; depth 3£; D. IX, 12; A. Ill, 8; scales 45; vertebras 10 + 14.

Body rather elongate, the hack little elevated: the caudal peduncle very

thick. Head large, form as in Epinephelus. Maxillary extending to

below posterior part of eye. Lower jaw longest; teeth small, uniform

on jaws, vomer, and palatines. Preopercle entire; opercle with a spine.

Eye moderate, H in snout. 4v in head. Head with numerous conspicu-

ous pores, especially above eye, on preorbital, suborbital, and lower jaw.

Lateral line with a strong upward curve running close to spinous dorsal.

Dorsal spines moderate, the third longest, 3 in head: the sixth shortest,

seventh, eighth, and ninth progressively longer, so that the spinous

dorsal is deeply notched: anal spines slender, graduated : caudal short,

lunate : pectorals long, falcate, If in head : ventrals shorter, 2i in head,

inserted farther forward. Head scaly, including the maxillaries ; soft

parts of vertical fins with scales. Head rose-color, rest of body orange;

the rose-color extending on back and throat, the orange forming a broad

band to end of muzzle: cheeks with orange spots; an orange border on

the maxillary : vertical fins orange, paired fins rose-color: a yellow post-

ocular hand. Pyloric cteca 1. Coast of Cuba : known from one specimen,

5 inches long. (Poey.) (aberrans, wandering away, from the type of

Perca.)

Perca aberrans, Poey, Memorias, n, 125, 1860, Cuba.

Liojiropoma afcercoxs, Poey. Synopsis, 291, 1868; Bol*lenger, Cat., i, 155.

494. CHORISTISTIUM, Gill.

Chorististium, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 236, (rubrvm).

Body rather short and deep, covered with ctenoid scales. Lateral line

running high, close to dorsal anteriorly. Mouth large, the lower jaw
projecting, the teeth all villiform ; maxillary scaly : preopercle entire;

gill rakers moderate, slender. Dorsal spines 6, the two fins well separated,

the second spine longest ; soft dorsal and anal produced backward to a

point. Caudal truncate. One species known, from deep water, (^wp^rdc,

divided; icriov, sail, for dorsal fin.)

1534. ( HORISTISTIOI RI'BRl.M (Poey).

Head 3^ in total length : depth 41 : eye 4= snout. D. V-I, 12: A. Ill,

8. Body rather stout, with deep caudal peduncle. Head long, narrow,

resembling that of Sphyrcena. Lower jaw much longer than upper; chin

projecting; teeth very small: maxillary reaching posterior border of

orbit : jaws with pores: preorbital very narrow, not sheathing the max-

illary. Both jaws, vomer, and palatines with villiform teeth; preopercle

rounded, with two borders, both entire; opercle with two spines; gill

rakers moderate, slender. Scales covering the body, except the extreme

end, of muzzle, ctenoid: small scales on second dorsal and anal; lateral

line running very high anteriorly, forming a high arch, as in Anthias.

Dorsal fin very short, notched to the base; first dorsal spine nearly as
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long as second, the others rapidly shortened ; second dorsal opposite anal

;

both fins high and produced backward in a point ; second anal spine
nearly as long as third ; caudal squarely truncate. Color deep red, with
5 reddish longitudinal stripes, the middle one from snout to base of cau-
dal, the others parallel, extending on the head; another streak on the
middle line under the throat ; a narrow streak of pale orange in each
interspace ; fins red ; a black spot on the point of the dorsal, on that of
the anal, and on each angle of caudal; these fins also edged with white.

Length 4 inches. Coast of Cuba, in deep water ; very rare. Here described

from Poey's type in the Museum at Cambridge, (ruber, red.)

Liopropoma rubra, Poey, Memorias, n, 418, 1861, Havana.
Chorististium rubnim, Poey, Synopsis, 291.

495. STEREOLEPIS, Ayres.

(Jewfishes.)

Stereolepis, Aybes, Proc. Cal. Ac. Sci. 1859, 28, (gigas).

Megaperca, Hilgendorf, Sitzgber. Ges. Nat. Freunde, Berlin, 1878, 155, (ischinagi).

Body oblong, somewhat elevated, little compressed. Head robust, the

profile steeply elevated, the forehead broad and flattish. Edges of pre-

opercle and interopercle serrate, becoming nearly entire with age, the

interopercle with antrorse spines on its lower border; opercle with tv o

obtuse spines. Crown, cheeks, and opercles scaly ; snout, preorbital, and

jaws naked. Scales small, not strongly ctenoid, their surface rugose,

with radiating striae. Mouth large, wide, placed low ; lower jaw promi-

nent. Maxillary with a well-developed supplemental bone, extending to

below the eye. Preorbital wide, only the anterior edge of the maxillary

slipping uuder it. Teeth all villiform, in broad bands on jaws, vomer,

and palatines. Branchiostegals 7. Pseudobranchiae very large. (Jill

rakers very strong. Dorsal fin with 11 low, stout spines, and 10 soft ra\ -,

the last spines very much shorter than the middle ones, and all depressible

in a deep groove. Anal fin short, similar to soft dorsal, with 3 low. si out

spines; caudal fin broad, nearly truncate; soft dorsal and anal scaly;

pectorals moderate; ventrals long, inserted a little before pectorals

;

caudal truncate or rounded. Vertebrae 26. Pyloric ccvca about 7. S

enormous, among the largest of Percoid fishes. This genus contains two

species, the gigantic Serranoids known as ''Jewfishes," rivaling in Bias

Polyprion cernium, Garrupa n'ujrUa, and Promierops guttata, (areptur, linn :

Ae7i7$-, scale).

1535. STEREOLEPIS (JKUS, A.\ n «.

(CAMFOKNIA .TEWFI8I1.)

Head 3 in length; depth 8. D. XI. LOj A. III. 8; scales L16, Body

oblong, BomewhaJ elevated, little compressed; head robust, fche profile

steeply elevated, the forehead broad and flattish | edges of preoperole and

interoperole Berrate, becoming Dearly enl ire with age
j
ero* a, oheeks, and

opercles scaly; snout, preorbital, and jaws naked, scalofl small, no1

r. n. A. 7I{

I
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strongly ctenoid, the surface rugose, with radiating stria* ; mouth large,

lower jaw prominent ; maxillary with a well-developed supplemental

bone extending to below the eye
;
preorbital wide ; teeth all villiform, in

broad bands on jaws, vomer, and palatines ; dorsal spines stout, the last

spines very much shorter than the middle ones, and all depressible in a

deep groove; anal fin similar to soft dorsal, with 3 low, stout spines;

caudal fin broad, nearly truncate; pectorals moderate; ventrals long,

reaching vent. Color brownish, with large black blotches, becoming with
age nearly uniform greenish black ; vertical fins in the young with a con-

spicuous pale edge ; ventrals black. Coast of California from Coronados
Island (San Diego) north to the Farallones. A huge fish, rather common
about rocks, reaching a weight of 400 to 500 pounds and a length of 5 to

7 feet, (yiyag, gigas, giant.)

Stereolepis gigas, Ayres, Pi'oc. Cal. Ac. Sci., 1859, 28, Southern California; Jordan & Gilbert,

Proc. TJ. S. Nat. Mus., 27, 1880; Jordan & Gilbert, Synopsis, 531 ; Jordan & Eigenmann,
/. c, 344, 1890.

Stereolepis califomicm, Gill, Proc. Ac. Nat. Sci. Phila., 330, 1863, California: substitute for gigas,

supposed to be preoccupied, but the Centropriatis gigas of Owen is Polyprum oxijgeneios.

?? Megaperca ischinagi* Hilgendorf, Sitzgb. Ges. Nat. Fr. Berlin, 1878, 156, Yeddo and Yoko-
hama.

496. POLYPRION, Cuvier.

(Wreckfishes.)

Polyprion (Cuvier) Valenciennes, Meinoires du Museum, xi, 265, 1824, (cermum).

Hectoria, Castelnav, Proc. Zool. Soc. Vict., 11, 1873, 1851, (gigas = oxygeneios).

Body robust, moderately elevated, not much compressed, covered with

small, firm, ctenoid scales which extend on the bases of the vertical fins.

Lateral line complete, partly concealed under adjacent scales, the tubes

covering the whole length of the scale. Mouth large, the lower jaw pro-

jecting; maxillary with supplemental bone. Teeth in broad, villiform

bands on jaws, vomer, palatines, and tongue ; no canine teeth. Head
scaly. Preopercle serrate ; orbital region with spinous projections ; opercle

with a strong spine and with a strong, rough, bony longitudinal ridge.

Gill membranes separate; gill rakers long, few. Dorsal fin continuous,

low, with 11 strong spines and 11 or 12 rays, the spinous portion longest

;

caudal rounded ; anal short, with 3 spines, the third the longest ; ventrals

large, inserted below, little behind pectoral ; caudal rounded or truncate;

pectorals short, unsymmetrical. of 18 or 19 rays, the upper longest. Spines

of anal and ventrals somewhat serrate on the anterior edge. Vertebra*

13 -j- 14= 27. Pyloric cceca about 70. Branchiostegals 7. Posterior pro-

cesses of premaxillaries not reaching frontals : parietal and supraocular

crests not extending between postfrontal processes ; supraoccipital crest

strong, but not produced forward on cranium. Species inhabiting deep

waters in the warm seas, reaching a very great size. The one is confined

to the coasts of Southern Europe and neighboring waters; the other

* Dr. Boulenger is probably in error in placing this Japanese species in the synonymy of

Stereolepis gig*'*.
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(Polijprion oxygeneios) is recorded from Juan Fernandez and about New
Zealand. (iro?ivg, many; izpiov, saw, from the numerous serrations on
head and fins.)

1536. POLYPRION AXERICAXUS (Bloch & Schneider).

(Wreckfish; Stone Bass; Cernier.)

Head 3 : depth 2f to 3±. D. XI, 12 ; A. Ill, 8. Body robust, moderately

elevated ; mouth large, the maxillary reaching posterior border of eyes

;

teeth in villiform bands on jaws, vomer, palatines and tongue ; supraocular

region, supraclavicle, post-temporal, preopercle, and a ridge on the opercle

spinigerous ; dorsal fin low, with 11 strong spines : caudal rounded : anal

spines short, serrate anteriorly, the third much the longest; ventrals

large
;
pectoral short. Color grayish brown, the caudal edged with white

;

young clouded with light and dark. This large fish is not uncommon off

the coast of Europe in deep waters of 300 fathoms or more, the young
only swimming near the surface, especially southward. It is said to live

most abundantly about wrecks; hence the common name of wreckfish.

It reaches a length of 5 or 6 feet. A single young specimen has been

taken in the deep waters of the Gulf Stream by the United States Fish

Commission, but there is no other record from America. (Eu.)

fAmphvprion americmtua, Bi.och & Schneider, Syst. Ichth., 205, 1801, PI. xi.vn: (based on a

drawing sent by Latham to Schneider representing some fish called in America "girom;"
called Amphiprion anslralis on pi. 47).

Scorpsena massiliemis, Risso, Ichth Nice, 184, 1810, Marseilles.

Polyprion cernium, Cuvier, in Valenciennes, Mem. du Museum, XI, 265, PI. XVII, 1824, France;
Cuvier & Valenciennes, Hist. Nat. Pois.s., ill, 21, pi. 42, 182U; Gunther, Cat., i, 169.

Holocentnis gnlo, Risso, Europe Mcridionale, ill, 367, 1826, Nice.

Serranus couchii, Yarrell, British Fishes, Ed. 1, 12, 1836, Great Britain.

Polyprion orygenius, Jordan & Gilrert, Synopsis, 532, 1883, (not Epinephelus ozygeneioe, Bloob a

Schneider, which is the New Zealand species).

Polyprion cmerieamu, Jordan, Cat. Fish. N. A., 83, 1885, (after Amphiprion amerieaxuB, Bwx B a

Schneider); Boulenger, Cat., I, 148.

Polijprion cernium, Jordan & Eigenmann, /. c, 342, 1890.

497. GONIOPLECTRUS, Gill.

(Spanish Flags.)

Qoniopleetnu, Gill, Proc. Ac. Nat. Sci., Phila , 1862, 236, 237, (hiapam

Body short, deep, with very short tail, covered with small scales, the

Lateral line running high, bent posteriorly. Mouth large ; maxillary with

a supplemental bone: dentition essentially as in Epinephelus; preopercle

with a large antrorse hook ; opercle with sharp spines; posterior nostril

slit-like; gill rakers long and slender. Dorsal spines 8 in number, lo^ and

stout; soft dorsal and anal shorl j
anal spines strong

;
pectoral rounded,

its uppei rays Longesl . This well-marked genua contains a single species,

allied to Plevtropoma and . ll/>h< *!< ». hut with a stronger opercular armature

than is (bund in any other genus. According to Poey, the skull "shOWB

a great affinity with Hypoplectrui. Thus it is rounded above, the supra

occipital crest Is below the level of the frontala : the other orests are low."

(yuviu, angle; irfajKTpov
t
spur. I
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1537. GOMOPLECTRUS H1SPANUS (Cuvier & Valenciennes).

("Spanish Flag 1

'; Ouatilibi Espagxoi, ; Bia.taiba de lo Alto.)

Head 2\ in length; depth 2| D. VIII, 13; A. Ill, 7; scales 70. Body
short and deep, with very short, deep tail; interorbital region narrow,

the bones rugose ; snout 3| in head ; maxillary reaching middle of orbit,

2 in head, naked, its supplemental bone well developed; preorbital nar-

row ; lower jaw projecting, teeth very small, in narrow, villiform bands,

the depressible teeth very few ; a stout canine on each side, in front of

each jaw, and 1 or 2 similar canines in middle of side of lower jaw ; eye

4J- in head (exclusive of opercular spine)
;
preopercle finely serrate, with

a single very large antrorse hook at its angle; opercle ending in 4 spines,

the second of which is long, straight, compressed and knife-shaped, as

long as eye; nostrils small, round, separated, the posterior the larger;

suborbital serrate on its edge
;

gill rakers rather long and slender, x -\- 15

;

scales small, firm, and rough ; lateral line arched, running high, close to

middle of spinous dorsal and then bent abruptly downward; dorsal

spines low and stout, the fin notched; soft dorsal short and rather high

;

lougest dorsal spine 3 in head ; second anal spine 2|, very strong, longer

than third, the soft rays high and rather short, scaly
;
pectorals moderate,

unsymmetrically rounded at tip, the upper rays longest, longer than ven-

trals, 1£- in head; caudal truncate, its peduncle as deep as long. Color

rose-colored, with yellow stripes along head and back; top of head with

orange spots ; a pale bar before vent ; caudal fins sometimes with dark

spots ; fins otherwise plain. West Indies ; not common ; the specimens here

described from Cuba, being sent by Poey to the Museum at Cambridge.

(hisjyanus, Spanish, its splendid colors resembling those of the Spanish

flag.)

riectropoma hispanum, Cuvier & Valenciennes Hist Nat. Poiss., n, 396, 1828, Martinique;
Poey, Memonas Cuba, i, 72 pi. 4, fig. 1, 1851 ; GI'nther, Cat., i, 165, 1859.

Gomoplectrw hispanus, Poey, Synopsis, 289, 1868; Jordan & Eigenmann, /. c, 346, 1890; Bou-

lenger, Cat., i, 159.

498. PETROMETOPON, Gill.

(En.tambres.)

Petrometopon, Gill, Proc. Ac. Nat. Sci. Phila., 1865, 105, (" guttalvs" Poey — cruentalm).

Frontal bones with an anterior groove or excavation for the reception

of the posterior processes of the premaxillaries, without processes on the

upper surface ; a curved or angular ridge across the posterior portion of

the frontals in front of the supraoccipital, connecting the parietal crests?

supraoccipital and parietal crests not produced forward. Dorsal spines

9; anal rays mostly 111,8; scales ctenoid; otherwise essentially as in

Epinephelus. Species rather few, mostly of small size, distinguished from

Bodianus chiefly by the peculiarities of the frontal bones, the above

account being taken from Boulenger. Cat., 1, 175. (irtTpoc, stone
;
/ueroirov,*

forehead.)

* "-Distinguished by the petrouB-like convexity between the supraorbital grooves aud its

triangular sinus behind, into the angles on each side of which the lateral crests terminate; the

crests are parallel aud the surface between flat or slightly convex."

—

Gill.
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a. Lower jaw strongly projecting; opercular flap pointed; body with 9 or 10 dark cross hands;

sides of head and jaws with many round bluish or yellowish sjiots; a large jet-black

spot behind eye; vertical fins edged with blue; preopercle very finely serrulate, its

angle not salient; scales rather large (about 80); second anal spine longest; caudal

much rounded; ventrals not reaching vent. panamensis, 1538.

an. Lower jaw not strongly projecting; opercular flap very obtuse; body without cross bands;

body, head, and fins more or less covered with scarlet or orange spots; about 4 round,

inky spots along base of dorsal; lower jaw not strongly projecting; caudal fin much
rounded; scales rather large, ctenoid (about 80); ventrals not reaching vent.

CRILM'ATI'S. 1589.

1538. PETROMETOPOX PANAMEXSIS (Steindachner).

Head 3 ; depth 3 ; eye 6 in head. D.IX, 14; A. Ill, 8; scales 77. pores 53.

Body rather elongate, compressed. Head pointed, the lower jaw much
projecting ; maxillary scaleless ; eye hroader than interorbital space

;

two small canines in each jaw ; angle of preopercle rounded, its edge

beset with very fine teeth ; anterior profile of head steep and rather

straight ; dorsal spines moderate, subequal, the longest scarcely fc head;

second and third anal spines about equal; soft dorsal and anal high,

much rounded; caudal much rounded; pectoral rather long; scales

strongly ctenoid. Color, dark brownish violet; sides with 9 or 10 dark

cross bands; sides of head and jaws with many round bluish-yellow

spots, those on lips smaller and clear blue ; a large jet-black spot behind

eye; vertical fins edged with blue; fins unspotted. Panama. (Stein-

dachner.) On rocky coral reefs; rare; the characters of the skull not

described by Steindachner, the only naturalist who has seen the species.

Serranus panamensis, Steindachner, Ichtli. Beitrage, iv, 1, 1871, with plate, Panama.
Bodiatms panamensis, Jordan & Eigenman.v, /. ft, 378, 1890.

Enneacentnts ponceauhum, Jordan & Swain, I. c, 398.

Epinephelus panamensis, Boulenger, Cat., i, 177.

1539. PETROMETOPON ( RIENTATUS (Lacepede).

(Enjambre ; Coney ; Red Hind.)

Head 2i ; depth 2| ; eye 5 in head. D. IX, 14 or 15; A. Ill, 8; scales

8-85 to 95-30, pores 50 to 55. Body oblong, rather deep and oomprested,

its width 2i in greatest depth. Head moderate, a little acute anteriorly,

the profile nearly straight from snout to nape, where it is rather convex.

Mouth rather large, the maxillary extending somewhat beyond eye, its

length 1; in head. Lower jaw not strongly projecting. Teeth in narrow

bands, the depressible teeth of the inner series very long and slender,

longer than in any other of our species, those of the lower jaw and front

of upper especially enlarged, longer than the small, subequal canine- :

Interorbital space narrow, with a median depression, its w Idth 7 in head.

Preopercle convex, \ ery weakly senate, its posterior angle obliquely Bub

truncate, without salient angle or dist inct emarginat ion. < >perele with !i

distinct spines. Nostrils small, Bubeqnal. (Jill rakers slender, \ 4-9 to 11

besides rudiments, t he longest as long as gill fringes. Scales ra1 her large,

mostly strongly ctenoid. Dorsal spines rather Blender and pangent, the

fourth and fifth spines highest, 3jj in head, the outline of the nn gentlj

arched; caudal yerj oonvex, its middle rays r In head, their length i



1142 Bulletin 47, United States Natio?ial Museum.

times that of the outer rays; anal rounded, its loDgest ray half head;

second anal spine a little stronger than third and slightly longer, 2£ in

head
;
pectorals long, reaching much past tip of ventrals, \\ in head

;

ventrals short, not reaching vent. In the typical form (cruentatus), from

rather deep water and among rocks, the ground hue in life is a livid

reddish gray, a little paler below, and the spots are vermilion, usually

darker posteriorly; the spots are larger especially anteriorly. Inspirits

the vermilion spots hecome light gray, except posteriorly, where they

are brown ; those on the head remain very distinct, those above never

disappearing. Length about a foot. West Indian fauna ; Brazil to

Florida Keys ; a beautiful fish ; very common on the coast of Cuba : a

food-fish of some importance. (cruentatus
}
dyed with blood.)

Jurvucapeba or Itaiara, Marcgkave, Hist. Brasil, 146, 1048, Brazil (doubtful).

Perca guttata*, Block, Ichthyol., 312, 1792, Martinique (description and figures from a drawing

by Plumier); not Perca guttata of LlNNJEUS, which is Promicrops guttatus.

Spams crventatus, Lacepede, Hist. Nat. Poiss., iv, 157, pi. 4, fig. 1, 1803, Martinique (on a copy

of Plumier'a drawing).

Saranus apiarius, Poey, Mernorias, n, 143, I860, Havana.
Serranus coronatus, Gunther, Cat., r, 124, 1859.

Petromelopon apiarius, Poey, Synopsis, 1868, 288.

Enneacentrns guttatus,* Jordan & Swain, I. c, 399, 1884.

Bodianus cruentalus, Jordan & Eigenmann, I. c, 378, 1890.

Epinephelus gattatus, Boulenger, Cat., i, 17G.

Represented in shallow waters by the form or variety

1539a. PETROMETOPON CRUENTATUS CORONATUS (Cuvier & Valenciennes).

(Brown Hind ; Petite Negre.)

In life, whitish or dusky olive, somewhat translucent, the head decid-

edly greenish ; spots everywhere, all bright orange red, darker in the

center, those on the edges of the vertical fins darker maroon or cherry

color; four larger spots along base of dorsal, inky black, irregular, the

third largest, the fourth smallest; a very small one on each side of shoul-

der. Eyes green above, with red specks, iris yellow; fins rather bluish;

tips of ventrals dusky, tips of vertical fins appearing so from the darker

color of the spots. In spirits, the bright spots become brown or fade

into the ground color ; those on the head mostly disappearing. In other

respects like the preceding, its colors duller. West Indies, north to Key
West; generally common, (coronatus, crowned.)

Serranus coronatus, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 371, 1828, Martinique.

Serranus coronatus var. nigriculus, GCntiieu, Cat., i, 124, 1859.

Petromelopon guttatus, Poey, Synopsis, 288, 1868.

Epinephrine gutt atiis, Jordan, Proc. U. S. Nat. Mus., 1884, 125.

Enneacentrus guttatus coronatus, Jordan & Swain, I. c, 1884, 398.

* As this species is in no wise concerned in forming the Perca guttata of Linnaeus, the specific

name guttatus should not be used for it. The Bodianus guttatus of Bloch (Serranus myriaster
Cuvier & Vulenciennes) is an East Indian species, referable to Bodianus as hero restricted.
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499. BODIANUS, Bloch.

(Jacob Evertzens.*)

Bodianus,f Bloch, Ichthyologia, 1790, (guttata*, bodiamu, etc., species with entire preopercle and
6pine on opercle).

Cephalopholis, Bloch & Schneider, Syst. Ichth., 311, 1801, (argue= Bodiamu guttattu, Blooh,=
Serranus myriaster Cuvier & Valenciennes).

Bodianus, Cuvier, Regne Animal, Ed. 1, n, 276, 1817; Gill, Proc. Ac. Nat Bci. Phila., 1862, 237

(restriction to guilatus, etc.)

Uriphselon,l Swainson, Nat. Hist. Classn. Fishes, n, 202, 1839, (phseton).

Enneacentrus, Gill, Proc Ac Nat. Sci. Phila., 1865, 105, (ouatalibi fulvus, Bodiamu being trans-

ferred to Bodianus bodianus, Bloch, = Harpe rufa).

Menephorus, Poey, Ann. Lye. Nat. Hist. N. Y., x, 1869, 50, (dubiu»).

Enneislus, Jordan & Evermann, new subgenus, (acanthistius).

This genus is close to Epinephelus, from which it is separated mainly by
the presence of 9 spines in the dorsal fin instead of 11. In character of
cranium the two genera differ little, the skull above having its bones

thin and smooth, the angular ridge on the posterior part of the frontals

being wanting, the parietal and supraoccipital crests not extending on

the frontals. Species rather numerous in warm seas, of small size and
bright color. (Bodiano or Pudiano, Portuguese name of the larger Labroid

fishes in Brazil, the name used for Harpe rufa, which Bloch referred to

this genus. The word is from pudor, modesty, and is cognate with Don-

zella, Senorita, and similar terms applied to the same fishes, in opposition

to Old Wife, Vieja, etc., given to the larger and plainly-colored species.)

Bodianus:

a. Scales ctenoid; nono of the dorsal spines elevated.

b. Caudal fin not lunate; head and body with few or many small, blue, dark-edged spots.

c. Caudal fin rounded, the middle rays longest; snout with 1 or 2 blue stripes; back of

tail without conspicuous black blotch; scales small; lateral line about 116.

i i CHOPS, 1540.

cc. Caudal fin truncate, the middle and outer rays about equal; snout without stripes;

back of tail with 2 black spots; lower jaw with a black spot at tip; scales

moderate; lateral line about 90.

d. Ground color lemon-yellow; blue spots few. rULVUS, L641,

dd. Ground color bright scarlet. BUBKB, 1541a.

ddd. Ground color brown. PUK0TATU8, 16416.

Menephorus (/xtJi/jj, moon; tfropecj, to bear) :

1>I>. Caudal fin Innate, with prominent angles; body covered with blue spots.

e. Hody rather deep; preopercle evenly convex, without salient angle; mouth small,

the lower jaw much projecting, gill rakers slender, long, about x 20; color

carmine red, tho head, back, and sides more or less covered with blue, dark-

1 points; caudal tips black; some dark spots OD maxillary and about eye;

do black blotch on caudal pednncl 'ontipol lower Jaw. dvbtds, IMS

Body more slender, the depth -I in total length ; eye 6] _• In head.
pi moth i

ording b> Bloch, Jacob Evertzen was a noted Dutch pilot in the middle of the last oen«
tur\ From his pock-marked laic, inn feiiuw sailors gare i" these dark-spotted and freckled fishes

[ally t'> Bodiamu guttatut, the type of the genus) the name of Jacob K\ urtxen.

; B -h,ami of Bloch Is an artificial group, resting on characters valueless or erroneous. 1 1 was
limited by Cuvier, iii isl7, t" species allied to Epinephelus; bj Gill, ipined ip<

this group; and by Jordan A Gilbert, 1883, to the limits here assigned, Bodianu* guttatu*, Bloch

| orpin), an Bast Indian species, beii i ed as the type.

| Tii.- generic name Driphteton was given to s specimen, >l8«rra»u» pAjeton" OutIst a Valen-
ciennes, of some specie^ ol Bodianua, probablj Bodianu* nigripinnii, according t" Boulenger, In

the caudal tin of K nil h the camlal filament Of Fittuktria had DSSn InSSltSd.
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BnnEISTUS (evvea, nine; io-ros, mast):

aa. Scales not ctenoid; third dorsal spine elevated: maxillary naked.

/. Color red; a black streak on cheeks; fins all blackish on distal half.

A.CANTHISTIU8, 1544.

154:0. BODIANUS T.EXIOPS (Cuvier & Valenciennes).

Head 2| to 3; depth 3 to 3£. D. IX, 15 ; A. Ill, 9 (rarely 10) ; scales 10

to 12, 125 to 130-42 to 48, pores 75 to 82. Teeth forming rather broad

hands, in 3 or 4 series on the sides of the mandible ; canines strong.

Snout li to 1\ diameter of eye, which is contained 5 to 6 times in length

of head ; interorbital width 6 to 7 times in length of head ; lower jaw

projecting; maxillary extending to below posterior border of eye or

beyond, the width of its distal extremity equal to or a little less than

diameter of eye; preopercle very finely serrated, the serine scarcely

enlarged at the angle, which is rounded ; middle opercular spine nearer

lower than upper, lower not extending so far back as upper ; opercular

flap obtusely pointed, its upper border strongly curved; head covered

with cycloid scales; snout and maxillary entirely or partially scaly.

Gill rakers 10 or 11, and 6 to 8 rudiments on lower part of anterior arch,

the longest longer than gill fringes. Dorsal originating above base of

pectoral; spines increasing in length to the third, which is about £

length of head and shorter than posterior soft rays; soft dorsal rounded;

pectoral f to f length of head ; ventral shorter, reaching anus or not quite

so far; second and third anal spines equal, as long as or a little shorter

than longest dorsal spine and much shorter than soft rays ; caudal

rounded. Scales strongly ciliated. Dark brown (or red) all over, with

small, blue, black-edged spots ; a blue horizontal streak below the eye

;

soft dorsal, anal, and caudal edged with blue. Length 1 foot. (Bou-

lenger.) West coast of Africa, and adjacent islands; very common; said

by Steindachner to stray to the coast of Florida and the Bahamas ; not

obtained by any American collector, (nuvia, baud; uif>, face.)

Serranus tseriiops, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 370, 1828, Cape Verde ; GuNTHER,

Cat., 1, 121, 1859; Steindachner, Fische Afrikas, 1881, 4, pi. 1 ("very common on the coast

of Senegambia to the Cape Verde Islands and Guinea; rare on the coasts of the Bahama
Islands to Florida.")

Bodianua t;nu<>i>s, Jordan & Gilbert, Synopsis, 919, 1883 ; Jordan & Eigenmann, /. c, 379, 1890.

Enneacentrus t:< aiops, Jordan & Swain, I. c, 402, 1884.

Epinephelus tteniops, Boulenger, Cat., 1, 186.

1541. BODIANUS FULVUS (Linnams).

(GuatIvere; Nigger-fish; Yellow fish; Bitter-fish; GuatIvere Amarilla.)

Head 2|- ; depth 3 ; eye large, 5 in head. D. IX, 14 to 16; A. Ill, 8 or 9
;

scales 9-90 to 110-33, pores 53 to 65. Body oblong, moderately com-

pressed, its greatest width 2^ in depth. Head rather pointed anteriorly,

the profile forming an even curve from snout to base of dorsal. Mouth
moderate, the maxillary extending somewhat beyond eye, its length 2 in

head. Lower jaw strongly projecting. Teeth in narrow bands, rather

large, the depressible teeth smaller than in Petrometopon cruentatus) canines
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rather small, subequal ; iuterorbital space narrow, flattisb, with a median

depression, its width 7 in head. Preopercle with weak serrations, its out-

line convex, with a slight and shallow emargination, its angle not salient.

Opercle with 3 distinct spines. Nostrils small, subequal. Gill rakers

slender, x -\- 17 or 18, the longest as long as gill fringes. Scales rather

large, mostly strongly ctenoid. Dorsal spines slender, pungent, the

fourth and fifth highest ; the outline of the fin above nearly straight.

Caudal truncate, its angles slightly rounded, its longest (middle) rays 1

in head, scarcely longer than the outer rays; anal high, rounded, its

longest rays 2 in head ; second anal spine stronger and rather longer than

third, 2§- in head
;
pectoral long, reaching much past tips of ventrals, li

in head; ventral short, not reaching vent. Color in the typical form

(fulcus) : In life, lemon yellow, being somewhat orange red on the back ;

two black spots on back of tail ; a few sky-blue spots on body anteriorly.

and on head with darker margins; a few violet spots about eye; fins

colored like body ; head, pectorals and dorsal a little redder than rest of

fish. Edge of spinous dorsal blackish. Color in spirits, olivaceous yel-

low ; other color variations indicated below. Length about a foot.

West Indies ; ranging from Bermuda and Florida Keys to Bahia ; every-

where very common, the brown and the red forms most so, the yellow or

typical variety scarce in the markets of Cuba and not yet recorded from

Florida. This is probably confined to water still deeper than that

inhabited by the red variety, (fulvus, tawny in color.)

Turdus cauda convexa (the Yellow Fish), Catesby, Nat. Hist. Carol., pi. x, fig.2, 1743, Bahamas.
Labrus fulvus, Linn^.us, Sy6t. Nat., Ed. x, 1758, 287, Bahamas; after Catesby.

Guativere amarilla, Parra, Descr. Dif. Piezas, Hist. Nat. Cuba, 1787, lam. v, fig. 2, Cuba.

Holocentrus auratus, Block, Ichthyol., VII, 57, pi. 236, 1792, East Indies.

Bodianus guativere, Bloch & Schneider, Syst. Ichth., 1801, 330; based on Parka's figures.

Serranus auratus, Cuvier & Valenciennes, Hist. Nat. Poise., U, 304,1828.

Berranus guativere, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 383, 1828, on Pabba'b Becond

figure; Poey, Repertorio, i, 203.

Enneacentrm fulvus, Jordan & Swain, I. c, 402, 1884,

Bodianus fulrus, Jordan & Eigf.nmann, I. c, 379.

Represented at moderate depths, especially in the Wesi [ndiea, by the

scarlet form or variety

1541a. BODIANIS FI'LVl'S RUBER (Bloch & Schneider).

(Rkd (iuATivEKi:
; Ol aiii.ibi.)

Color in life, vivid scarlet; spots on head nearly black ; others Light

blue, with a purplish border; two black spots on lower jaw .Hid two on

back of tail; caudal paler than body, with a few scattering dark points:

ventrals and anal edged with dnsky. Pectorals paler than dorsal. In

spirits this lish becomes pale, almost cream color ; spots on head dark, the

others brown, with grayish margins. West Indies, etc.; very common.
( rufn r. red. *

Oaranim, BIarogravr, IIi-i. Braail 164€ L47, Brazil.

Quatlvi re, Parra, Desor. Dif. Piei i 1 1 t. Nat., 1787, lam. \ , fig. 1, Cuba.

Perca punctata, Bum m, [< hiii
, 31 i. 1792, Martinique; on a figure bj Plumiri



1146 Bulletin 47, United States National Museum.

Gymnocephalus ruber, Bloch ft Schneider, Syst. Ichth., 346, pi. 67, 1801, on Caratma of Marc-

grave; not Epyiephelus ruber, Bloch.

SerranH* ouataiibi, Cvvier ft Valenciennes, Hist. Nat. Poiss., n, 381. 1828, Havana; Gunther,

Cat. :, 1859, 120; Poey, Repertorio, i, 202, 1867.

Sen-anus carauna, Cuvier ft Valenciennes, Hist. Nat. Poiss., n, 384, 1828, Brazil.

Ermeacenbnu fulvus outalibi, Jordan ft Swain, I. c, 402.

Bodianu8 fulvus ruber, Jordan ft Eigenmann, /. c, 379.

Represented along the shores from Southern Florida to the West Indies

by the brown form or variety

1541b. BODIANUS FFLTUS PUNCTATUS (Linnanis).

(Nigger-fish; Negro-fish; Black Giativere.)

Color in life, blackish olive ; spots everywhere on sides and head, dark
blue with light-blue centers ; dorsal fin dusky olive, edged with darker, a

few spots on its base ; the soft dorsal margined with whitish. Caudal
dusky olive ; anal and ventrals violaceous black

;
pectorals olivaceous

;

the spots in spirits become brown, with gray centers. West Indies, etc.;

everywhere common, (jyunctatus, dotted.)

Perca marina puncliculata (the Negro-fish), Catesbt, Hist. Carolina, etc., pi. 7, 1843, Bahamas.
Perca punctata, Llnn.ei s, Syst. Nat., x, 1758, 291, Bahamas; based on Catesby.

Perca punctulata, Gmelin, Syst. Nat., 1315, 17S8, Bahamas; after Catesby.

Enneacentrus punctatus, Poey, Synopsis, 288, 1868.

Bodianus punctatus, Jordan ft Gilbert, Synopsis, 919, 1883.

Bodianus fulvus punctatus, Jordan & Eigenmann, I. c, 380.

Epinephelus punctatus, Boclenger, Cat., i, 184.

Subgenus MENEPHORUS, Poey.

1542. BODIAXFS DUBIUS (Poey).

Head 3.V ; depth 2^ ; eye moderate, 4^ in head, as long as snout. D. IX,

11+ (the fin having been injured in youth); A. 111,9; scales 96. Body
rather deep and compressed, formed much as in Bodianus fulvus: head

anteriorly pointed, the profile forming a slight, even curve. Mouth
small : maxillary extending to posterior edge of pupil, 2£ in head ; lower

jaw much projecting; teeth moderate, the anterior canines in both jaws
rather strong. Interorbital space narrow. Preopercle finely serrate, its

outline evenly convex. Gill rakers slender and loug, x -f- 20. Scales

moderate, strongly ctenoid. Caudal fin lunate, its angles pointed, the

inner rays 2\ in head, the outer If. Dorsal spines low, stiff, the longest

3 in head ; outline of the fin not notched; anal fin high and rounded, its

longest rays 2£ in head; second anal spine stronger than third, but

scarcely longer, 3£ in head; pectoral long, reaching past tips of ventrals,

1^ in head. Color much as in Bodianus fulvus ruber, bright red; head,

back, and sides covered with blue points, which are edged with black-

ish ; dorsal edged with dusky ; caudal tips black above and below; max-

illary with a row of dark spots; some dark spots about eye. Length 9

inches. Cuba; 3 specimens known; the one above described in the

Museum at Cambridge, probably sent by Poey. A well-marked species.
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possibly the type of a valid genus, (dubius, doubtful ; the author being
in doubt as to whether the species belongs to Serranus.)

Serranus dubius, Poey, Memorias, n, 142, 1860, Cuba.
Menephorus dtibius, Toey, Ann. Lye. Nat. Hist. N. Y., x, 1869, 50.

Bodianus dubius, Jordan & Eigenmanx, /. c, 380.

1543. BODIANUS PUNCTIFEBUS (Poey).

Very similar to Bodianus dubius, differing in the more slender body:
the depth 4 in total length ; eye 5i in head, 1£ in snout. Red, the blue
spots not covering the whole body, those on the head blue and very
small ; those on the body forming oblique series of dashes, rather linear

than rounded; fins 1-spotted. (Poey.) Cuba. Known from one speci-

men, 10 inches long, probably a color variation of Bodianus dubius. (punc-

tum, point; fero, I bear.)

Menephonts punetiferus, Poey, Enumeratio, 21, 1875, Havana.

Subgenus ENNEISTUS,* Jordan & Evermann.

1544. BODIANUS ACANTHISTIIS (Gilbert).

Head 2f ; depth 2? ; eye large, equaling length of snout, 5 in length of

head; interorbital space narrow, convex, 6^- in head. D. IX, 17; A. Ill,

9; scales 75, 56 pores. Mouth oblique, with mandible strongly projecting,

the mandibular canines shutting outside of premaxillaries in closed

mouth; maxillary reaching vertical from behind pupil, its length half

that of head. Teeth in sides of mandible in 2 perfectly defined series,

separated by a narrow groove-like interval; outer teeth nearly erect and

rigid, the inner series directed obliquely inward and very slightly mov-
able (not strictly depressible) ; a patch of smaller movable teeth at sym-

physis, with the customary pair of canines in front of them
;
premaxillaries

with an outer series of strong teeth, terminating anteriorly in the double

pair of enlarged canines; behind this series a wide band of minute villi-

form teeth, only slightly movable; wide bands of similar villiform teeth

on vomer and palatines, the vomerine patch without backward prolonga-

tion along median line; tongue smooth; nostrils close together, the

posterior round and much the larger, the anterior with a tlap. Preoporcle

minutely serrulate on hinder margin', which is oonvexly rounded; a shal-

low notch above the angle, which is provided with 2 oi :> irregular lobes,

coarsely toothed; lower margin smooth, entire, (iill rakers long and

strong, 17 below angle, the anterior short; operole with I> Hat spinous

points. Scales with entire edges, those on opercles and on middle of sides

the largest, smaller above lateral line and along \ential outline, becom-

ing much reduced on breast and head (except opercles). Mandible with

a few embedded scales, maxillary and premaxillarj wholly naked; top

and sides of head wholly scaled. Including both limbs of preoperole and

*Tliis subgenus teems close t" Bodianu$. from which it differs In Its smooth scales, oaked
maxillary, and elevated spinous dorsal, which Is deeply notched as In Pamlabrax. Thecharao*
i'i ol the cranium baa not been Indicated In the single known speciee, but Dr. Boulengar Is

probably light In placing it with the group here called Bodiamtt,
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the opercular membrane. First dorsal spine very short, the third the

highest, half length of head, the fourth but little shorter; in the type speci-

men the fifth and sixth rapidly shortened, while the seventh, eighth, and
ninth are again lengthened, thus forming a decided notch in the course of

the spinous dorsal; spines all with pungent tips; dorsal membranes from

third to sixth spines very deeply incised, that between third and fourth

joining latter on the basal § of its length; soft dorsal aud anal pointed,

not falcate, the outline behind angle straight; anal higher than the dor-

sal, but shorter than the spinous dorsal; caudal rounded, If- in the head;

pectorals long, reaching beyond the ventrals, and nearly to front of anal;

first anal spine concealed in our single specimen, probably mutilated, the

second stronger but much shorter than the third, which is contained 4£ in

the length of the head. Color of head and body uniform, probably red

in life; a black streak on cheeks, following hinder edge of maxillary:

fins all blackish on distal half; basal part of fins scaly. A single speci-

men, 16 inches long, from Albatross Station 3017, in 58 fathoms, near Cape
Lobos, on the eastern shore of the Gulf of California. This peculiar spe-

cies is characterized by its convex caudal, plain coloration (varied only

by a black streak behind maxillary), its comparatively large, smooth

scales, the naked maxillary, and the very high spinous dorsal with its

deeply incised membranes. Gulf of California; one specimen known.
(unavVa, spine; lorlov, sail.) (Gilbert.)

Bodianus acantkistius, Gilbert, Proc. U. S. Nat. Mus., 1891, 552, Cape Labos, on the eastern

shore of Gulf of California. (Type, No. 46940. Coll. Albatross.)

500. EPINEPHELUS, Bloch.

(Groupers.)

Epinephelus, Bloch, Ichthyologia, 1793, (after, marginalis, frnramews,' merra, ruber, etc., restricted to

marginalis by authors).

Cerna, Bonaparte, Introduzione alia Classe Pesci, Fauna Italica, tome in, pt. 1, 1833, (gigaa =
guazd).

Cynichthys, SwAlNSON, Nat. Hist. Classn. Fishes, II, 201, 1839, (Jlavo-purpuratus).

Cromileples, SwAlNSON, Nat. Hist. Classn. Fishes, n, 201, 1839, (gigas, etc.).

Hyportkodus, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 237, (flavicauda niveatus).

Schistorus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 237, (mystacinus).

Labroperca, Gill, Proc. Ac. Nat. Sci. Phila., 1ST)3, 80, (labriformis).

Mr,***, Poet, Ann. Lye. Nat. Hist. N. Y., x. p. 39, 1871, (gigas).

Priacanthichthys, Day, Proc. Zobl. Soc. London, 1868, 193, (maderaspateiisis, young).

Cerna, Doperlf.in, Revista delle Specie del genere Epinephelus o Cerna, ls7:'>, (gigas).

Uomalogrystes, Alleyne & Macleay, Proc. Linn. Soc. New South Wales, i, 1876, 268, pi. vi, fig. 3,

(guntheri).

Hyposerranus, K i.i nzinger, Fische des Rothen Meeres, 3, 1884, (morrhtna).

Body stout, compressed, covered with small, ctenoid scales, which are

often somewhat embedded in the skin ; scales of the lateral line triangu-

lar, cycloid ; soft parts of the vertical fins generally more or less scaly.

Cranium narrow above. Parietal crests not produced on frontals which

are without transverse ridge posteriorly ; frontals with a process or knob

on each side behind interorbital area; premaxillary processes fitting into



Jordan and Evermann.—Fishes of North America. 1149

a notch or cavity on the anterior end of the frontals. Preopercle moder-
ately serrate behind, its lower limb entire, without distinct antrorse
spine

;
opercle with two strong spines. Nostrils well separated. Mouth

large
;
maxillary large, with a well-developed supplemental bone, its sur-

face usually with small scales. Canine teeth few, large in the front of
the jaws; enlarged teeth of the inner series of each jaw depressible.
Gill rakers short and rather few. Dorsal spines usually 11, rarely 10, not
filamentous, the last ones somewhat shorter than the middle ones. Anal
spines 3, the second usually the larger ; the number of soft rays 7 to 9.

Caudal fin rounded or lunate. Pyloric coeca few (usually 10-20). Pec-
torals rounded, shortish, nearly symmetrical, of 15 to 20 rays. Ventrals
moderate, inserted below pectorals, close together, each with a strono-
spine. Species very numerous, most of them of large size, abound*
ing in all the tropical seas, where they are valuable food-fishes. This is
the largest and most important genus of the Serranida; and its species
are most widely distributed, (bnvttekoe, clouded over, in allusion to the
membrane supposed to cover the eye in the typical species.)

I. Schistorus (o-xio-tos, split; opos, for pylorus): Nostrils unequal, the posterior much the
larger, 3 times diameter of anterior; preopercle with 2 or 3 small irregular teeth below
its angle; pyloric coeca in increased number; head large.

a. Second and third anal spines about equal in length; color brownish, with about 8 darker
cross bands; dark bands radiating from eye; a dark mustache above maxillary; a

dark blotch on back of caudal peduncle. HT8TA0INDS I

II. Epinephelus: Nostrils subequal, the posterior scarcely larger than anterior; pyloric i

in moderate number.

a. Second dorsal spine short, lower than third or fourth, the fin not much notched; caudal
rounded more or less; lower opercular spine inserted farther back than upper.
Lateral teeth* of lower jaw in more than 2 rows, at least in the adult. Interorbital
space of moderate width, its breadth more than half diameter of eye and 7 to 10
times in length of head.

6. Dorsal spines 10; body with faint, dark cross shades and many round, dark orange spots,

these extending on the fins; vertical fins not edged with black; preopercle without
salient angle; maxillary naked; lower jaw strongly projecting (in all respects
except the number of spines almost identical with K. aducensionis).

ANALOG'S, 1546,

66. Dorsal spines 11; preopercle without distinct spinules on its lower limb.

c. Maxillary naked.

d. Lower jaw strongly projecting.

e. Body and head covered with red or orange spots (dusky In spirits and always
darker than the ground color); vertical tins without dark edge, their

bases spotted like the body; body with large pale spots besides the

orange spots; young with large black blotches al base of dorsal; angle
of preopercle not salient; form robust.

ee. Body and head reddish brown, the adult Dearly plain, the young w i t li

darker spots; vertical fins broadly edged with dark brown. Bod]
robust, the depth:! in length. I>. XI. 1

•"• or 16. Caudal tin convea
behind; maxillary naked; dorsal spues low, inbequal; Interorbital

moderate, ••'.. In head; preopercle with strong teeth at its angle, the

lower limb entire.

Lateral teeth ol lower Jaw In two rows only in the group or subgenm Hi Kiun-
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dd. Lower jaw not prominent. Preopercle without salient angle, the serra? at

the angle scarcely enlarged; caudal fin rounded; scales of body smooth-

ish; lower jaw not prominent; eye not surrounded by dark points; body

without traces of longitudinal darker stripes; caudal peduncle with a

large, quadrate black blotch above (sometimes obsolete in young or in

very old examples); color (in spirits) dark brown, with scattered roundish

blotches of pale bluish, these most distinct on breast and lower parts of

head; fins pale, spotted like the body, their edges darker; young with

large round, whitish spots, regularly arranged. i.abriformis, 1549.

cc. Maxillary more or less scaly. v

/. Preopercle with a more or less distinct salient angle, which is armed with larger

teeth (these teeth occasionally undeveloped in E. striates, which species

may be known by the presence of black points around the eyes).

g. Body without orange or dark-brown spots, the spots (if any) brownish or

pearly, diffuse or irregular; vertical fins without broad black margin.

h. Caudal peduncle without black, saddle-like blotch above. Caudal

fin truncate or eniarginate when spread open, not convex behind;

maxillary usually more or less scaly; vertical fins without broad

edging of black; dorsal fin, or a part of it, distinctly edged

with bright yellow; color of body uniform reddish brown, a

clear blue streak from eye to angle of preorbital; a faint dark

mustache; no black spots anywhere; whole dorsal with a bright

yellow edging; anal and caudal without pale edging; caudal

slightly lunate; maxillary scaly; dorsal rays XI, 14; lower jaw

strongly projecting (as in Epinephelus niveatus, with which this

species seems to agree very closely in all respects except the

COlor). FLAVOLIMB ATI'S, 1550.

1th. Caudal peduncle with a large quadrate saddle-like black blotch above

(sometimes wanting in E. nivealus, especially in the young).

i. Eye not surrounded by dark points; sides brown, marked with large

blotches of steel blue, these more or less regularly arranged

and not distinct on the breast; no dark crossbars; lower jaw

strongly projecting; caudal fin subtruncate, its angles rather

acute; pyloric caeca rather numerous. xiyeaits, 1551.

ii. Eye surrounded by conspicuous dark-brown points; body with

irregular dark cross bars; angle of preopercle little salient;

third dorsal spine highest, 2% in head; scales moderate, about

100; caudal rounded; lower jaw little projecting; vertical fins

in life broadly edged with yellow. btbiatus, 1552.

gg. Body covered with small dark orauge or brown spots; lower jaw not

prominent; interorbital space very narrow, not half diameter of eye.

Vertical fins broadly edged with blue black, their bases unspotted;

body without pale spots, the orange spots rather small; body rather

slender; size small. MACULOSUS, 1553.

ff.
Preopercle without salient angle; body, head, and tins dark reddish brown,

profusely covered with small pearly-white stellate spots; body robust; lower

jaw projecting; caudal subtruncate, with sharp angles.

DBUMMOND-HAYI, 1554.

act. Second dorsal spine elevated, not lower than third or fourth; caudal I'm Innate; preoper-

cular angle little salient, without enlarged teeth; interorbital width 7'.
2 in head;

color brown, clouded with whitish ; lower parts flushed with orange red; small dark

spots about eye; vertical fins broadly edged with blue black. morio, 1555.
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Subgenus SCHISTORUS, Gill.

1545. EPINEPHELUS MYSTACIXUS* (Poey).

(Chekna de lo Alto.)

Head 2f ; depth 2% ; eye large, 4-J- in head. D. XI, 15 ; A. Ill, 9; scales

18-120-50, pores 75. Body oblong, rather deep, somewhat compressed,
its thickness 2f in its depth. Head large, rather obtuse, the anterior

profile little convex and not steep. Mouth moderate, the broad maxillary

reaching posterior border of eye, 2i in head ; maxillary naked or nearly

so. Teeth rather strong, those below mostly biserial, those above in a

narrow band ; canines small, shorter than the depressible teeth of the

inner series, those of the lower jaw scarcely differentiated ; lower jaw
little projecting. Posterior nostril larger than anterior, nearly round.

Interorbital space slightly convex, 6 in head. Preopercle rather sharply

serrate, the posterior limb nearly vertical, not emarginate, the angle

nearly a right angle, its serrations considerably enlarged, coarse, variable

in form, some of the lower ones usually hooked forward. Lower limb

straight, its edge otherwise entire. Skull essentially as in other species

of Epinephelus. Opercle with 3 distinct spines, larger than in any other

of our species. Gill rakers short and thick, 15 below the angle. Scales

mostly ctenoid, those on head small ; none on the maxillary and few on

lower jaw. Lower jaw with 5 or 6 large mucous pores on each side, more
distinct than in our other species. Dorsal spines rather strong and high,

the first nearly half the second, which is considerably higher than the

tenth; third spine longest, 2f in head; second, fourth, fifth, and sixth

but little shorter ; soft dorsal rather high; caudal rounded, its longest

ray If in head ; anal rounded, its longest ray 2^ in head ; second anal

spine stronger than third, which is of the same length, 3? in head: pec-

torals reaching slightly beyond tips of ventrals, If in head ; ventrals

rather long. Pyloric cceca many, according to Poey. Color in life, dull

olive brown, the body grayish brown crossed by 8 bands of dark olive

brown, the one on caudal peduncle broader than the others, darkest on

back of tail ; these bands, which are more conspicuous in life than those

of other species of this genus, become faint in spirits; a dark mus-

tache along edge of maxillary; three. dark bands across cheek, almost

disappearing in spirits; dorsal dull olive, the bands of sides extending

on the scaly parts; caudal and anal dull olive the anal dusky in spirits;

ventrals blackish; pectorals light olive brown: mouth bluish within.

West Indies, south to Brazil ; not rare. It inhabits deepei water than

most species of Epinephelus. Size small; length abonl 2 feet; the Bpeei-

men here described from Havana, 10 inches long. (pbaruZy oinstaoh

Btrrmtut myrfoefenu, Poey, Memoriae, i, 52, L861, pi. l", Ml:. 1, Cuba; QCnthki, Oat., t, 100,

,<>'« iiisinnis mi/st, it-inn-. Post, Etepertorio, u, L64, 1868.

J'.pititjthelus mir'f tin's. JoRDAM & BWAIK, I 6 18W JORDAN J I'i..i\m\n\. i. ft, 860, '

• ThJ referred bj Dr. Boulengei i" the lynonymj <>i Kpinephelu* t*]>t«tnfa*ciatm

(ThuDberg). it It evidently closely allied t" this Japanete rorm, bal « beeltate t" unite then
uitinMii mate] Lai foi oompariaon.
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Subgenus EPINEPHELUS.

l.->46. EPINEPHELUS ANALOGUS, Gill.

(Cabrilla Pinta.)

Head 2| to 3 ; depth 3 to 3i ; eye rather large, 5£ in head. D. X. 17:

A. Ill, 8: scales 14-110 to 120-10, pores 70 to 73. Body oblong, rather

robust. Head moderately acute,,the anterior profile straight from tip of

snout to above eye, theuce moderately convex: snout short, 4f in head.

Mouth large, oblique, the maxillary reaching to beyond eye. its length 2} in

head. Maxillary naked. Lower jaw strongly projecting. Canine teeth

short, thoseof lowerjaw small. Interorbital spacegently convex, its width

7j in head. Nostrils round, subequal. Preopercle well serrate, its outline

strongly convex, without distinct emargination. Gill rakers moderate,

about as long as gill fringes, 17 or 18 below angle of arch. Scales moder-

ate, rather strongly ctenoid, mostly cycloid above. Dorsal spines rather

strong, the third and fourth subeqnal, 3i in head; caudal fin slightly

rounded, 1{-G in head : anal high, its longest ray 2^ in head. Second anal

stronger than third, but rather shorter, 5 in head : pectorals reaching

beyond tips of ventrals, 1£ in head ; ventrals shortish, not reaching vent.

Color in spirits: Brown, clouded with darker and with faint dusky cross

bars; body and fins everywhere covered with roundish dark-brown spots

larger and fewer below, smallest and most numerous on the fins, and

everywhere very distinct ; soft dorsal with 3, spinous dorsal with about 2

rows of dark spots. In life, orange brown on an olivaceou3 ground, as in

E. adscensionis, to which species, as the name indicates, this fish is

extremely analogous. No distinct dusky edgings to fins ; no evident dark

blotches along base of dorsal. Length 1 foot. Pacific Coast of tropical

America; common on the Pacific Coast of Mexico. Here described from

No. 1914, U. S. Nat. Mus., from Panama, {analogus, similar ; its form and

coloration resembling those of Epinephelus adscensionis.)

Epinephelus analogus, Gill, Proc. Ac. Nat. Sci. Phila., 1863. T63, Panama, (Coll. Dow), Jordan

& Swain, 7. c, 393, 1884; Jordan & Eigenmann, /. c, 354, 1890.

as courtadei, Bocourt, Ann". Sci. Nat. Paris, 222, 1868, La Union. San Salvador. (Coll.

Bocourt.)

1547. EPINEPHELUS ADSCENSIONIS (Osbeck).

(Rock Hind ; Cabra MoraJ

Head 2§ ; depth 3; eye moderate, 6 in head. D. XI, 17; A. Ill, 7, or III,

8; scales 12-90 to 110-10, pores 55 or 60. Body comparatively robust,

little compressed, the greatest thickness 2 in depth. Head subconic,

acute, its anterior profile straight from tip of snout to nape, thence

slightly gibbous. Mouth rather large, the maxillary reaching rather

beyond the eye, 2\ in head. Lower jaw rather strongly projecting, more
prominent than in any other of our species. Teeth in rather broad

bands, the canines short and stout, those of the lower jaw larger than

those of the upper. Interorbital space flattish, not very narrow, its

width 6 in head. Nostrils subequal, roundish. Preopercle finely ser-

rate, its outline strongly convex, with a very slight emargination. Gill
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rakers rather short and thick, 15 to 18 below the angle. Scales moder-
ate, mostly strongly ctenoid. Dorsal spines rather strong, the third and
fourth longest, '6\ in head, the outline of the fin little convex, the second
spine about as long as tenth ; caudal fin slightly rounded, 2 in head
longest anal ray 2£; second anal spine stronger than third, the leno-th

equal, 3| in head
;
pectorals broad, reaching much beyond the tips of the

short ventrals, If- in head; ventrals not reaching vent. Pyloric cceca 12

(Poey). Color in life: Olivaceous gray, with darker clouds; a number of
irregular whitish blotches, roundish, mostly rather larger than pupil
scattered over different parts of the body; 5 roundish, blackish blotches,

ill-defined along sides of back, the 4 under the dorsal fin extending up on
the fin, these disappearing with age; head and body everywhere covered
with round orange-brown spots of varying sizes, the centers more orange,

the borders rather brown ; the spots largest on breast, smallest on lips

and upper parts, equally distinct everywhere. Mouth pale within, its

roof with red spots; dorsal light olive, with rather sparse spots, colored

like those of the body, but smaller ; no dark edge to dorsal or anal

;

numerous whitish spots on dorsal, especially on soft dorsal ; caudal pale

olive, with some paler spots. Anal reddish, marked like dorsal, its spots

larger; basal half of pectoral similar, outer part plain olive; ventrals

pale, with orange spots; the orange-brown spots of body and head
become brown in spirits. Length about 18 inches. West Indian fauna :

Florida Keys to Brazil, Ascension and St. Helena islands; common in

rocky places; widely distributed through the Western Atlantic; recorded

by Boulenger from the Cape of Good Hope. It is considered a finer food-

fish than any of the others, (adscensionis, from Ascension Island, where
the species was first taken.)

Pira-pixanga or Oat-visch, Marcghave, Hist. Brasil, 152, 1*548, Brazil (doubtful).

Perca totamaculis, Seba, Thesaurus, in, tab. 27.

Trachinu8 adscensionis, Osbeck, Iter Chin., etc., 1757, and in English edition, 96, 1771, Ascension
Island. (Coll. Osbeck.)

Trachimts punctatns, Bonnaterre, Tableau Enoycl. Method, 1788, 4(i; alter Osbeck.

Perca stellio, Walbaum, Artedi Piscium, 349, 1792; after Skua.

Perca maculata, Blocii, Ichthyol., pi. 818, 1792, Martinique (on a figure bj Plttxisb; not ll<l,,-

centrus tnacnlatus, Bloch, tafel 242, an East Indian species of EpinepJk hu Holoa ntrus albofut-

cus, Lacepede).

Trachinus osbeck, Lacepede, Hist. Nat. Poiss., n, 364, 1800; afl I Osbxok.

Sparns atlanticus, Lacepeuf, I. C, iv, 158, pi. 5, fig. i. 1803, Martinique (on a copj of a drawing

by Plumier).

Serrminsniijriculns, Cuvieu A Y.\i BNOIZNNSS, Hist. Nat. PolsS., [I, :'.7.'>. 1828, Martinique. (Coll.

Pice.)

Serraniis pimnga, OtTTXBH a Vai.knciennkb, Hist. Nat. I'ois>.. n. 388, 1828, after M\k...k\\k

Post, Repertorio, i, 20:5, 186(1

Voy. Bea 1, 6, 1h42, Porto Praya, St. Jago, of tin- Cape

Verde Islands. (Cull. Darwin.)

Serraniis impttigtno u M ' mi; ,\ TBOfi hi i. Si Qombnrgk's Hist. Barb . 666, 1848, B.irbadoes;

GOntiieb, Cat., 1, 142, II

Strrm BooOTJBT, Lnn. Bci M il 322, Gulf coaat of Mexico. (Ooll. Salard

I Uoucard.)

BoioeerUrut pmetatiu, Bloch, Ichthyol., mi, pi. 211, 1

Strramu macnltihu, Pxrai Berliner Ifonatsber., 1886, 108 (Identiflcatioo "i Perca maoulmla,
III." Mil) .

V. n. a. 74
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Epinephelus pundatus, Poey, Enumeratio, 16, 1875.

Bpinephelus ailanticus, Jordan & Gilbert, Synopsis, 918, 973, 1883.

Epineplielus ascensionis, Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 391.

Epinephelus adscensionis, Jordan & Eigenmann, I. c, 354, 1890; Boulenger, Cat., i, 228.

Epineplielus aspersus, Jordan & Eigenmann, I. c, 35S.

1548. EPINEPHELUS GUAZA (Linn<eiiB).

(Merou ; Mero ; Guasa.)

Head 2$ ; depth 2|; eye 5f in head. D. XI, 15; A. Ill, 8; scales 12 to

17-100 to 120-42 to 55, pores 55 to 60. Body rather deep
;
profile steep

;

snout short, rather pointed; lower jaw little projecting ; canines small;

preopercle without salient angle, the teeth just above the angle large

and strong; lower limb of preopercle entire. Scales of head cycloid.

Gill rakers very short, x+ 15. Interorbital space narrow, not as wide as

eye; maxillary naked, 2? in head. Third dorsal spine highest, 2f in

head; anal high and rounded, its second spine 5 in head; caudal

rounded
;
pectoral 1^ to 2 in head ; ventral short, not reaching vent.

Color in spirits : Dark brown, with rather faint, round, whitish spots

which are irregular, and arranged somewhat in vertical rows, and most

distinct on caudal peduncle ; dorsal, anal, caudal, and pectorals broadly

edged with black. Coasts of southern Europe and western Africa, rang-

ing north to England and westward to Cape of Good Hope and Rio

Janeiro, and to Guiana ; reaching a length of 3 feet, and weight

of about 25 pounds. This description is taken from No. 4506, M. C. Z.,

15 inches long, collected at Rio de Janeiro by Professor Agassiz. There is

not much doubt that Epineplielus bracliysomus, Cope, and the Brazilian

specimens referred by Cuvier & Valenciennes to Epineplielus dicliropterus,

belong to this form, for which the earliest American specific name is

mentzeli. We are, however, unable to see any difference between the

Brazilian form and the common " Merou " of the Mediterranean. (Guasa

or Gaaza, Spanish name of the large fishes called Merous or Garrupas.)

(Eu.)

Labrusguaza, Linnjeus, Syst. Nat., Ed. x, 1758, 285, " Habitat in Pelago.

Percagigas, Brunnich, Icbthyol. Massiliensis, 65, No. 81, 1768, Marseilles.

Holocentrus merou, Lacepede, Hist. Nat. Poiss., iv, 377, 1803, Marseilles; after Brunnich.

Serranus mentzeli, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 291, 1828, coast of Brazil;

Gunther, Cat., I, 140, 1859.

Perca robusta, Couch, Mag. Nat. Hist., 1832, v, 21, fig. 7, Polperro, Cornwall.

Serranus marginatus, Lowe, Proc. Zool. Soc. Lond., 1833, 142, Madeira. (Coll. R. T. Lowe.)

Serranus fimbriates, Lowe, Trans. Cambr. Pbil. Soc, 1836, 195, pi. i, Madeira. (Coll. R. T.

Lowe.)

Serranus ongus, Gunther, Cat., i, 142, 1859; not Epinephelus ongus, Bloch, a Japanese neb.

Epinephelus brachysomus, Cope, Trans. Am. Pbil. Soc. Pbila., 1871, 466, Rio Janeiro.

Serranus gigas, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 270, pi. xxxn, 1828; Gunther,

Cat., i, 132, 1859, and of European autbors generally.

Cerna gigas, Doderlein, Rivista del Genere Epinephelus o Cerna, 1882, 10, tab. 1, fig. 1 (detailed

description and synonymy).

Epinephelus gigas, Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 388; Jordan & Eigenmann,

I. c, 359; Boulenger, Cat., i, 232.
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1549. EP1NEPHELUS LABKIFORMIS (Jenyns).

Head 2£; depth 3. D. XI, 15; A. Ill, 8; scales 9-90 to 100-40, pores

55 to 57. Body oblong, moderately compressed, the back somewhat ele-

vated. Head rather slender and sharp, anteriorly pointed, the profile

nearly straight from the tip of the lower jaw to the base of the dorsal.

Snout sharp, 3* in head. Lower jaw strongly projecting. Mouth mod-
erate, the maxillary extending to slightly beyond eye, its length 2£ in

head. Maxillary naked. Canines moderate, about equal in the 2 jaws.

Nostrils subequal, roundish. Eye large, x>\ in head. Interorbital space

narrow, convex, its width 9 in head. Preopercle weakly and bluntly ser-

rate, its angle evenly rounded, without evident notch or salient angle.

Gill rakers rather short, about 16 on lower limb of arch. Scales moder-

ate, ctenoid. Dorsal spines strong, the fourth, fifth, and sixth longest, 3

in head. Soft dorsal not very high. Caudal slightly convex, 2J. in head.

Longest anal ray 2| in head. Second anal spine about as long as third,

4£ in head. Pectorals short, reaching little past tips of ventrals, l l in

head. Ventrals not quite reaching vent. Color in spirits: Dark brown
everywhere, on head, body, and fins much clouded with roundish pale

blotches, these most distinct on breast and lower parts of head ; a con-

spicuous black blotch on back of caudal peduncle; fins rather pale,

darker toward their edges, with narrow, pale margin, spotted like the

body, the spots smaller and fainter. In life, the mouth is salmon color

within, the pectoral salmon yellow, with pale edge; caudal with a maroon
band above and below ; dorsal edged with blackish red ; spots on sides

and belly nearly white. Length 2 feet. Pacific Coast of tropical America;

Cape San Lucas to the Galapagos Islands, abundant in rocky places ; here

described from 28213, U. S. N. M., from Socorro Island. Specimens seen

from Cape San Lucas, Mazatlan, Manzanillo, Acapulco, Panama ; Socorro,

Albemarle, Charles, and Indefatigable islands. (Labrus
;
forma, form.)

Serranns labriformis, Jenyns, Zoiil. of Beagle, Fishes, 8, pi. 3, 1840, Galapagos Islands, (Coll.

Charles Darwin).

Epinephelw sellicanda
y
Gill, Proc. Ac. Nat. Sci. Phila., 1862, 250, Cape San Lucas, {( 'oil.

Xantus) ; Jordan & Swain, /. c, 385.

Epineph-hi* ordinattu, Cope, Trans. Am. Phil. Soc, 1871, 466, Panama.
Ejiiin jihilus labriformis, Gi'jNTHER, Cat., I, 152, 1859; dark blotch on back of tail not noticed;

Jordan & Swain, /. c, 1884, 387; Jordan & Eigenmann, /. c, 366, 1890; Bouuhgu, t'at.,

i, 230.

1550. EPINEPHKLI S KLAVOLIM BAITS, Po«y.

( Y B I. i.oW-K I M N ED GBOC it. u.

)

Bead 2A ; depth 2f. D. XI, 14; A. Ill, 9. Lower jaw strongly project-

ing. Closely related to Epinephelut niveatuB, with which it seems bo agree

in all respects except in color. Color in life: Brownish flesh color.

unspotted, a clear, bine streak from angle of eye to preopercle; no spots

or blotches anywhere, and do black on oandal pednnole; whole dorsal

with a narrow edge of bright yellow ; dorsal, pectorals, anal and oandal

without pale edging; ventrals dnsk] ; ;> very fainl mustache of dark

olive along the maxillary. Three specimens of this species bays been
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obtained at the Snapper Banks off Pensacola by Mr. Silas Stearns.

These differ a little from Poey's account, but they evidently belong to

the same species as the E. Jtavolimbatus of Poey. In all details of form

the species seems to agree fully with E. niveatus, but the coloration is

quite unlike that of the latter species, and so sharply defined that we are

obliged to admit it as a distinct species. It may, nevertheless, prove to

be the adult of Epinephelus niveatus, as supposed by Dr. Boulenger.

West Indies, recorded from Havana and Pensacola, in rather deep water

;

not common. Our specimens from the Pensacola Snapper Banks.

(Jiavus, yellow; Umbus, edge.)

TDpinephelusjlavolimbatus, Poey, Repertorio, i, 183, 1867, Cuba; Poey, Synopsis, 286, 1868; Jokdan

& ElGENMANN, 7. c, 357, 1890.

Epineplielus niveatus, Jordan & Evermann, Proc. U. S. Nat. Mus., 1886, 475.

1551. EPINEPHELUS NIVEATUS (Cuvier & Valenciennes).

Head 2£; depth 2-rV D. XI (rarely X), 14 or 15; A. Ill, 9; scales 18-115

to 120-50, pores 67 to 75. Body oblong, compressed, the back elevated;

the anterior profile somewhat convex ; the snout short, rather sharp, its

length 3| in head. Mouth large, the maxillary extending to below pos-

terior margin of eye, its length 2 in head. Canines rather strong, espe-

cially in upper jaw. Lower jaw considerably projecting. Eye rather large.

Preopercle with its angle decidedly salient,* armed with stronger teeth,

the emargination above the angle slight. Interorbital space flattish, its

width 1\ in head. Gill rakers moderate, the longest as long as gill fringes,

about 15 on lower limb of arch. Scales moderate. Dorsal spines rather

high, the fourth about 2f in head ; soft dorsal of moderate height ; caudal

truncate, 2 in head ; anal moderate, its second anal spine about as long as

third, 2| in head; longest soft ray 2\. Pectorals not reaching to the tips

of the long ventrals, 1-fe in head. Tentrals nearly reaching vent, about

as long as pectorals. Color of young specimen in alcohol : Brown, with

round whitish spots on the body, rather smaller than pupil, regularly

arranged in vertical and horizontal series, about 5 in horizontal and 4 in

vertical row ; these rows sometimes show irregularities ; no distinct spots

on breast ; a very large black blotch on upper part of caudal peduncle,

much larger than in E. labriformis and extending to below lateral line;

a dark mustache above edge of maxillary ; fins nearly plain, probably

yellowish in life, the dorsal with a median row of round dusky spots on

the membranes. (Description from young specimen 6£ inches long. ) West
Indies to Brazil (Rio Grande do Sul) ; not very common; occasionally

northward in the Gulf Stream as far as Newport, Rhode Island. Some
specimens lack the saddle-like blotch on the tail, but in all the pearly

spots on the side are persistent, (niveatus, snowy.)

Serranut niveatus, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 380, 1828, Brazil; Gunther,
Cat., i, 130, 1859.

Serranx* margaritifer, Gunther, Cat., i, 131, 1859, South America.
Serranus conspersus, Poey, Memorias, it, 139, 1860, Havana.
Uyporthodus flauicauda, GlLL, Proc. Ac. Nat. Sci. Phila., 1861, 98; young specimen, taken at New-

port, Rhode Island. (Coll. Samuel Powell.)

Epinephelus niveatus, Poet, Synopsis, 286, 1868; Jokdan & Gilbert, Synopsis, 541, 1883; Jokdan
& Swain, /. c, 386, 1884; Jordan & Eioenmann, I c, 357, 1890; Boulenger, Cat., i, 226.
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1552. EPIXEPHELCS STRIATES (Bloch).

(Nassau Grouper ; Hamlet ; Cherna Criolla.)

Head 2f ; depth 2£ ; eye rather large, 5£ in head (young). D. XI, 17;

A. Ill, 8; scales 13 to 18-110 to 125-45 to 55, pores 55 to 65. Body rather
deep, not strongly compressed, its greatest width 2f in depth. Head
somewhat pointed; the anterior profile nearly straight to the front of the
dorsal. Mouth moderate, the lower jaw little projecting: the maxillary
reaching posterior border of eye, 2\ in head. Teeth in moderate bands;
2 moderate canines in front of each jaw, the lower smallest. Nostrils

close together, the posterior a little the larger, ovate. Interorbital space

narrow, flattish, or somewhat concave, 8i in head. Angle of preopercle

slightly salient, a shallow notch above it ; the teeth at the angle some-
what larger. Gill rakers slender, about 16 below the angle. Scales mod-
erate, strongly ctenoid. Dorsal spines of moderate strength, higher than
in most species, the second much higher than tenth, the third highest, 2^

in head ; soft dorsal rather high ; caudal rounded, 1^ in head ; soft anal

rounded, the largest ray 2\ in head ; second anal spine stronger than third

and about as long, 4 in head; pectorals reaching tips of ventrals, \\ in

head. Ventrals short, barely reaching vent. Color in life: Rather pale

olivaceous gray, paler below, and with obscure whitish clouds along sides

;

body with about 4 vertical bars, very irregular and undulating, of an

olive brown color, darker on the back, and all extending on the dorsal

fin ; a square blotch of jet black on back of tail ; a band of dark olive

through eye and on snout, meeting its fellow on shoulder just before

dorsal ; another on median line of snout, forking opposite front of

eye, the 2 bands extending backward parallel and ceasing abruptly on

occiput without reaching the other band; dark shades radiating from eye

below ; a ring of deep brown or blackish points around eye, the upper

ones on eye ; a deep orange-red stripe on lower edge of preorbital ; mouth
within partly orange ; lower parts of head and breast tinged with orange

and with coppery cloudings ; vertical fins colored like the parts of the

body nearest them; edge of both dorsals yellow : caudal and anal tipped

with orange yellow ; ventrals blackish, faintly yellowish at tips; pectorals

chiefly light orange, dusky at base; bands and dark -markings of bod]

becoming fainter in old examples of this species, and almost disappearing

in alcoholic specimens. West Indies, Key West to Brazil : very common :

a well-marked species and a food-fish of importance. Length 3 feet : those

usually found in the markets much smaller. (stri<ihtn, striped.
|

O&trM, PARRA, Dif. PieZM Hist Nat., 1787, .

r
>0, lam. Jl. Havana.

Anikiat rfriotat, BLOOB, Ichthyologia, in, 109, pi. 824, 17!»2, Martinique ; on a figure bj I'i.i KIM.

Anthiai i /<< ma, Bi & Si bniidkr, Syst. [chth., 310, 1801, Cuba; after Parra.

Bpartu chrymmtelanunu, LaoCPCDZ, Biflt. N'at. Polu., i\. 160,1803, Martinique; <>n copj of

Pluruxr'i figure.

Serromu atrtafeu, Ouvibr & Valsnciinnes, Hiat. Nat. Pc nth br, Cat, r, 18

EpinephehuitrialutfJoUDAVi ElQUfKAMX, 1. 1 '. 1890 BOULRHORR, Oat., I,
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1553. EPINEPHELrS MACULOSCS (Cuvier & Valenciennes).

(Cabeilla; Red Hind.)

Head2|; depth 3£ ; eye large, 4£ in bead, rather longer than snout. D.

XI, 16; A. Ill, 8; scales 19-100-x. Body rather slender, moderately com-

pressed, tbe back somewhat elevated, the greatest thickness of the body

2J in its greatest depth. Head rather long and pointed, its anterior pro-

file regularly and rather weakly arched. Mouth not very large, the max-

illary reaching to below posterior margin of eye, its length 2J- in head
;

lower jaw rather weak, its tip little projecting ; teeth rather strong, in

moderate bands ; both jaws with two moderate, curved canines, those in

the upper jaw largest. Interorbital space very narrow, anteriorly con-

cave, its width 11 in head ; nostrils small, round, close together, the pos-

terior largest. Preopercle weakly serrate, with a salient angle, which is

armed with stronger teeth ; a shallow emargination above the angle. Gill

rakers slender, longer than gill fringes, 15 to 17 developed below. Scales

of moderate size, rather strongly ctenoid. Dorsal spines rather slender

but pungent, the second spine considerably higher than the tenth, the

third and fourth longest, 2\ in head ; soft rays lower than the highest

spines ; caudal fin rounded, its length 2 in head ; anal rather high, pos-

teriorly rounded, its longest soft rays 2? in head ; second anal spine some-

what stronger than third and rather longer, 3 in head
;
pectorals rather

narrow, reaching past tips of ventrals, If in head; ventrals short, not

reaching vent. Color in life : Light yellowish olive above, whitish below :

three broad, oblique, obscure bands of olive running upward and back-

ward on sides ; spots on body vivid scarlet red, those above a little darker,

the edges of the scales being brown ; inside of mouth mostly pale, partly

scarlet; belly spotted ; dorsal olive yellow, somewhat clouded, a few red

spots on spinous dorsal ; soft dorsal broadly edged with black ; caudal

yellowish, the posterior half black, its edge white ; anal like soft dorsal;

pectorals light yellow, with rows of small scarlet spots ; ventrals red,

blackish at tips ; branchiostegal membrane spotted like body. The olive

bands on sides disappear in spirits, and the red spots above become brown,

those below gray. West Indies; Carolina to Brazil. This is one of the

smaller species of the genus, rarely exceeding 18 inches in length ; very

abundant in the Havana market, West Indies ; occasionally north to

Charleston, the Florida Keys, and the Bermudas; south to Brazil; here

described from Havana specimens, (maculosux, spotted.)

Ougupuguaeu Brazil, tbe Hind, Catesisy, Nat. Hist. Carolina, etc., pi. 14, 1743, Bahamas; not

of Marcgrave.

CabriOa, Parra, Dif. Piezas, Hist. Nat. Cuba, 1787, Havana.
Lutjanus lumdatus, Block & Schneider, Syst. Icbtbyol., 329, 1801; after Cabrilla of Parra; not

Lutjanus lumdatus (Mungo Park).

Sen-anus apua,* Cuvier & Valenciennes, Hist. Nat. Poiss., n, 287, 1828; not Bodiamu apua,

Bloch; Gunther, Cat.,i, 140, 1859.

* We reject tbe name aptia formerly used by us for tbis species, tbe original Bodiamu apua of

Bloch being in our opinion based on the red variety of Mycteroperca venenata. Tbe name guttahu,

Linnaeus, is based chiefly on tbe Ougupuguaeu of Man-grave, witli which Catesby had errone-

ously identified his "Hind,'' which ie the present species. The oldest tenable name of thisnsb,

so far as we can 6ee, is Epinephelua maeuloeus.
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Serraniis maculosus, Cuvier & Valenciennes, I. c, n, 332, 1828. (Type, No. 7360, Mus. Paris.

Examined by Dr. Boulenger.)

Serranus catus, Cuvier & Valenciennes, I. c, n, 373, 1828, Martinique.
Serranas arara, Cuvier & Valenciennes, 1. c, n, 377, 1828, Havana; erroneously identified

with Bonaci arara of Parra.

? Serranus angustifrons,* Steindachner, Verh. Ges. Wien, xiv, 1864, 230, pi. vn, fig. 213, Cuba.
Epinephelus cubanus, Poey, Repertorio, i, 202, 1867, Cuba.
Serranus stadthouderi, Vaillant, Miss. Sci. Mex., Poise., 69, 1877; based on Sarcoma me

Cuvier & Valenciennes, the name regarded as preoccupied by Serranus maculates, which is

adscenscio)iis.

Serranus lunuhdus, Cuvier & Valenciennes, I. c, n, 379, 1828; after Parra.

Epinephelus lumdalus, Poey, Synopsis, 286, 1868.

Epinephelus guttatus, Jordan & Gilbert, Synopsis, 919, 973, 1883; wrongly identified with !' roe

guttata, Linnaeus.

Epinephelus apua, Jordan & Swain, Proc U. S. Nat. Mus., 1884, 389.

Derrnatolepis angustifrons, Jordan & Eigenmann, I. ft, 375, 1890.

Epinephelus cuius, Jordan & Eigenmann, I. c, 355, 1893; Boulenger, Cat., i, 210.

1554. EPINEPHELUS DRUMMOND-HAYI, Goodo & Bean.

(Speckled Hind; John Paw.)

Head2£; depth 2f; eye 6 to 8 in head. D. XI, 16; A. Ill, 9; scales

32-125-57. Body robust ; lower jaw strongly projecting
;
preopercle evenly

serrate, without salieut angle; caudal truncate or slightly emarginate, the

angles acute. Dark umber brown, densely covered with small pearly

white spots, those below smaller and nearly round, all arranged in some-

what irregular series; fins not dark-edged, all covered with similar spots,

those of the paired fins chiefly on the inner surface ; lower side of head

flushed with red and unspotted; caudal fin more densely spotted than

body, the terminal spots of a fine lavender; pectoral with a subterminal

band of orange. Reaches a weight of 30 pounds. Gulf of Mexico, north

to the Bermudas, once recorded from Charleston; common on the Snappei

Banks off Pensacola, where it is a valued food-fish; the most beautiful in

color of all the groupers. (Named for "Col. H. M. Drummond-Hay, C. M.

Z. S., of Leggieden, Perth, Scotland, formerly of the British army, by

whom the species was first discovered at the Bermudas in 1851.")

Epmephelut drummondrhayif QOOVZ & Bean, Proc. U. S.Nat. Bios., 1878, 173, 174, Pensacola,

(Coll. Silas Steams); Bermuda; (Coll. Lieut. Druminoinl-llay); JORDAN & GILBERT, Synop-

sis, 540, 1883; JOBDAM & Swain, /. ft, 388; Jordan & Eigenmann, Proc. V. B. Nat Mus.,

1887, 269; Jordan & Eigenmann, I. c, 356, 1890; Boi I BNGBR, Cat., 1, 224.

* Epkiephdut angutttfrom (Steindachner): Head 3; depth I. D. £1,17; A. Ill, s. Body very

strong!] compressed; scales very small, ctenoid; Interorbital space not half diameter

which Is 1 '
.. in head, 1% in mi out; maxillary reaching middle or eye: angle ofpreopercle salient,

with 5 to 7 -11 11 teeth, thetwo lowermost being turned forward; lower limb of preopercle

entire; third dorsal spine highest, twice diameter ol eye; anal spines graduated; peoti

long ns from snort to edge <»f preopercle, a Little longer than caudal, much longer than ventral;

caudal triangular; dorsal and anal rounded. Color brown, the scales edged with darkei

brownish, blackish toward tips of first dorsal. Cuba; nol seen bj ns; referred by Dr. Boulenger

to the synonym] of Ejpituphmu maculosa*, to which it Is evidentl] related. The ran
narrow interorbital area La the chief basis of this identification as the coloi markii I

Epmephehu maeuUmu are nol Indicated la the account of mgudifron*. W* knew nothing of

nil
1

si except what Is oontained iu tbo original description, (awgwsiMs, narrow; from,

forehead.)
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1555. EPIXEPHELUS MORIO (Cuvier & Valenciennes).

(Red Grouper; Cherna Americana; Cherxa de Yivero; Negre.)

Head 21; depth 2|; eye large, 5 in head (young). D. XI, 16-17; A.

Ill, 9, rarely III, 8; scales 18 or 20-130 to 140-60, pores 60 to 65. Body

comparatively deep and compressed, highest under front of spinous dor-

sal, its greatest width 21 in greatest depth. Head large, moderately

pointed, the anterior profile rather steep and nearly straight. Mouth
rather large, the maxillary reaching slightly beyond eye, its length 2^ in

head. Lower jaw not strongly projecting. Teeth moderate, in rather

narrow bands; 2 moderate canines in the front of each jaw, the lower

smaller. Interorbital space narrow, its width 7£ in head, the outline of

the bone (under the flesh) transversely concave. Nostrils small, round,

subequal. Preopercle moderately serrate, its angle slightly salient; teeth

at the angle a little enlarged. Gill rakers rather slender, about 15 below

the angle. Scales small, mostly ctenoid. Dorsal spines high, slender but

pungent, the first less than halt the second, which is highest, 2i in head;

the outline of the fin thence almost straight to the tenth spine, which is

If in the second; soft dorsal not elevated; caudal fin lunate, the outer

rays a little produced, If in the head; caudal peduncle comparatively

slender; soft part of anal rounded, its longest ray 2f in head; second

anal spine somewhat stronger but not longer than third, 4^ in head.

Pectorals reaching slightly beyond tips of ventrals, 1* in head; ventrals

short, not reaching vent. Pyloric coeca 25 (according to Poey). Color in

life: Olive gray or olive brown, clouded with paler olive, with no clear red

shades except on jaws and lower part of sides of head and breast, these

regions being usually a salmon color; besides these, very irregular

rounded blotches of grayish white over the body; preorbital, suborbital

region, and snout with numerous round points of dark orange brown,

most numerous on preorbital, these points brown in spirits; inside of

mouth posteriorly bright orange; iris gilt ; vertical fins colored like the

body, the shades from the body extending on them; soft dorsal, anal, and

caudal with a broad ridge of blue black, with a narrow whitish edge;

spinous dorsal narrowly edged with blackish; ventrals slightly dusky;

pectorals light olive. With age this species becomes more and more of a

flesh red, especially below and on mouth ; the pale spots and blotches

are less distinct in old examples. Length 1 to 3 feet. Atlantic Coast of

America, from Virginia to Rio Janeiro : the most abundant of the genus on

our coasts; ranging farther northward than any other; a food-fish of

importance; handsome in coloration, (morio, Moor, translation of the

name nhjre used at San Domingo.)

Serranus morio, Cuvier & Valenciennes, Hist. Nat. Poiss., 11, 2S5, 1828, New York and San
Domingo; Ginther, Cat., i, 142,1859; Poey, Enumeratio. 1">.

\U8 erythrogaster, De Kay, New York Fauna: Fishes, 21, pi. 19,1842, Florida; GCn'tiieb,

Cat., i, 133, 1859.

S' minus remotus, Poet, Memorias, u, 140, 1860, Havana.
Epmepheha morio, Jordan & Gilbert, Synopsis, 510, 1883;. Jordan A Swain, Proc. U. S. Nat.

Mus., 1884, 381.

Epmephelus muriv, Jordan a Eigenmann, /. c, 361, 1890; Boulenger, Cat., i, 237.
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501. GARRUPA, Jordan.

(Black Groupers.)

Garrupa, JoBDAN, Bull. U. S. Fish Comin., yiii, 1888 (1890), 353, (nigritus).

This genus contains very large groupers, closely allied to Epinephdus,
but with the skull different in form so far as its upper surface is con-
cerned. In Garrupa* the skull is very broad and flat, the interorbital
area is little concave, and the median ridge is scarcely evident : the
occipital crest disappears before reaching the interorbital region ; the
outline of the skull above is everywhere more or less flattened; the top
of the temporal crest points outward; the stay of the occipital crest

meets the crest at right angles and does not form a groove between itself

and the latter. A single species known, of very great size, its dorsal
spines indifferently 10 or 11. Atlantic Ocean. {Garrupa, the Portuguese
name of the large species of Epinephelus, transferred also to species of
Sebastodes, and corrupted by the Americans into Grouper or Groper.)

1556. GARRUPA XIGRITA (Holbrook).

(Black Jewfish
; Black Grouper ; Mero de lo Alto.)

Head 2|; depth 2£ ; eye very small, 6 to 8 in head. D. XI, 14 (nigrita),

or X, 14 (merus) ; A. Ill, 9; scales 90 to 110. Body very robust ; teeth in

broad bands; canines strong, but growing smaller with age. Interor-

bital width ±1 in head; lower jaw projecting; maxillary scaly, about 2 in

head, extending beyond eye; preopercle rounded, without salient angle,

the young with enlarged teeth at the angle. Gill rakers short and thick,

x + 12 to 14, the longest not twice as long as broad. Dorsal fin notched

;

second dorsal spine longest, its length 2 to 3 times in head, and half

longer than third spine ; caudal fin rounded ; secoud anal spine shorter

than third, 6 in head. Scales ciliated, those of lateral line of the ordi-

nary type. Color plain chocolate brown, varying to blackish gray, with-

out markings, or with faint pale blotches, the lower parts scarcely paler,

the distal part of the vertical fins darker; a dark streak along edge of

maxillary. South Atlantic and Gulf coast of the United States (Charles-

ton to Pensacola) south to Cuba and Brazil, once si raying to Sicily,

rather common off the coast of Florida. This species reaches a weight

of probably 500 pounds, about the same size as the largest known exam-

ples of Promierops guttata* and Stereolepis gigas] but one specimen of Less

than 100 pounds weight examined by naturalists. None of the European

SerranidcB reaches so large a size, the extreme weighl of EpinepKehu <jua:a

being, according to Doderlein, about 50 kilograms ; that of /.'. c<uiiuu», 90

kilograms. (ni<jrih<s, blackened.) (Eu.)

Semnm* tdgrit**, HOLBBOOK, Ichth. S. Carolina, Ed. I, 1 T:s, pi, \\\, flg. 11, 1866, Charleston;
•.mi it, Cat., i, 184, I- '.

In Epinephelm morio the skull is narrow and the upper surface rugose, the interorbital i

Is deeply concave, and the median crest, though low, la quite prominent; the occipital creel li

harp, and drawn oul m thai 11 gradually merg< a Into the Interorbital ridge; the outline of the
skill I Immediately behind the orbil \t convex; the tip of the temporal • reel pointi inward to the

oo 1

1

>it at crcat; tlio btay uf the occipital crest forme H groove between it and the posterior pari

the crc-bt.
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Centropristis merits,* Poey, Synopsis Piscium Cubeusium, 288, 1868, Cuba; specimen with 10 dorsal

spines.

Cerna sicana, Boderlein, Rivista delle Specie del Genere Epinephelus o Cerna, 1882, 81, Palermo;

specimen with 10 dorsal spines.

Epinephelm nigrihts, Jordan & Gilbert, Synopsis, 540, 1883; Jordan & Swain, I. c, 1884, 380;

Jordan, Proc. U. S. Nat. Mus., 1885, 208; Jordan & Eigenmann, 7. c, 361, 1890; Boui.enuer,

Cat., i, 238.

Epinephehis merits, Jordan & Eigenmann, I. c, 362, 1890.

502. PROM1CROPS (Gill) Poey.

(GrUASAS.)

Promicrops (Gill MS.) Poey, Synopsis Piscium Cubensium, 287, 1868 ; Ann. N. Y. Lye. Nat.

Hist., x, 1871, 42, {guasa).

Itaiara, Vaillant & Bocourt, Mission Scientifique au Mexique, 1875, 90, (itaiara).

Cranium short, extremely broad and depressed between the eyes, the

anterior profile of the head more or less concave. Dorsal spines all low.

Scales of the lateral line each with 4 to 6 radiating ridges. This genus is

fairly well distinguished by the peculiarities of its cranium. One species

is certainly known, a tropical fish of very large size, like the species of

Stereolepis and Garrupa. Dr. Boulenger does not separate either Promi-

crops or Garrupa from Epinephelus. The relationship of each to Epine-

phehis is certainly very close, (tt/kJ, before
;

julnpoc, small; wt//, eye; in

allusion to the shortness of the anterior part of the cranium.)

1557. PROMICROPS GUTTATUS (Linnaeus).

(Guasa; Spotted Jewfish ; Mero.)

Head 2f to 3; depth 3^,; eye very small, 7 in head (in young), about 12

in adult. D. XI, 16; A. Ill, 8; scales 16-95 to 135-40, pores 60 to 70.

Body more robust than in any species of Epinephelus, its greatest breadth

If in the depth. Head very large, unusually broad, anteriorly obtuse,

*The following description of tbe nominal species, Garrupa merus (Poey;, characterized by the

possession of. 10 dorsal spines and by a more strongly armed preopercle, is taken from i specimen

from Rio Janeiro, (No. 9737, Mus. Comp. Zool.; Coll. L. Agassiz) : Head 2| in length of body
;

depth 2f. D. X, 14 ; A. Ill, 9. Scales 86 (series). Second dorsal spine 2? in head ; second anal

spine 6. Pectoral If; maxillary 2; eye 7; snout 3%; interorbital area 4}^; soft dorsal rays

2% in head. Body very deep and short, deeper and more compressed than in Epinephelm. Head
large and blunt, the anterior profile regularly convex ; interorbital area broad, as in Garrupa

nigrita, rather convex ; eye small; mouth very large, the lower jaw projecting ; supplementary

maxillary small. Three or four very small canines in front of each jaw ; no lateral canines.

Nostrils round, near together, the posterior largest. Preopercle without salientangle, but rather

coarsely serrate ; two or three very coarse, irregular teeth just below angle, these turned down-
ward much as in Epinephelus mystacinus. Opercular spine moderate. Gill rakers very short and
thick, x -(- 12, the longest not twice as high as broad and all very coarsely toothed

;
preorbital

moderate, nearly as broad as the small eye. Scales moderate, not very rough ; dorsal fin rather

deeply notched, the second spine highest, nearly three times the height of the first, but little

higher than the third ; soft dorsal high; caudal rounded; anal fin high, rounded, the spines

moderate, graduated
;

pectorals short. Color, in spirits, plain dark brown; fins all darker ; a

dark mustache along the edge of the maxillary. In a young specimen from Rio Grande do Sul

the caudal fin is abruptly paler. West Indies, recorded from off Cuba, Sicily, and Brazil.

(Merus, from mirou, the French name of Epinephelm guaza, derived from Latin morrhua, codfish.)

Garrupa merusiB probably identical with Garrupa nigrita. The five known specimens of Garrupa

merus (from Havana, Palermo, Rio Janeiro, ltio Grande do Sul) differ from Garrupa nigrita in

having 10 dorsal spines instead of 11, no other distinction being evident. Often specimens of

Garrupa nigrita from Pensacola, Florida, examined by us, one has 10 spines, the others 11.

Probably all belong to one species, for which tho oldest name is nigrila.
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its profile depressed or slightly concave above the eye, convex at the nape.
Snout very short, 4f in head; lower jaw projecting. Maxillary scaly.

Mouth large, the maxillary, even in the young, reaching much beyond the
eye, 2 in head, its tip in the adult as wide as eye. Teeth in broad bands,
those of the outer series somewhat enlarged, the canines very small,

scarcely differentiated, but present. Interorbital area flattish, very
broad, its width 5 in head. Nostrils subequal, roundish, close to the eye.

Preopercle convex, with a slight emargination, the angle a little promi-

nent, with somewhat larger teeth. Opercular flap obtusely pointed, its

upper edge curved. Opercular spines small and blunt. Gill rakers short

and thick, few (about 12) in number. Scales comparatively large, mostly
ctenoid. Scales of the lateral line each with 4 to 6 conspicuous radiating

ridges separated by furrows. Dorsal spines low and strong, the third,

fourth, and fifth subequal, 4 in head, the outline of the fin scarcely con-

vex ; second spine lower than tenth ; caudal fin rounded, its outer rays

very much shortened, little more than half the length of the middle rays,

which are 14- in head. Anal rounded, its longest rays 2\ in head ; second

anal spine rather shorter than third and a little stronger, 4| in head ; pec-

toral reaching a little beyond tips of ventrals, If in head ; ventrals 2. not

reaching vent. Pyloric cceca excessively numerous and finely divided.

Color of adult nearly uniform dull olive brown, the spots and bauds faint

or obsolete. Young specimens in life pale olive green, slightly yellowish

on breast and lower jaw, the body with 5 cross bars of dark olive green,

with irregular but rather sharply defined edges, and extending on the

dorsal and anal fin ; 2 under spinous dorsal, 2 between soft dorsal and
anal, 1 on caudal peduncle ; these bars partially or wholly disappear in

spirits ; a dark blotch at nape ; two shades down and backward from eye

;

a bar at base of caudal ; round blackish spots smaller than pupil, of differ-

ent sizes, scattered over the whole of head and nuchal region ; a few along

back; these smallest on upper part of head, largest on back and lower

parts of sides of head ; breast and belly plain ; dorsal fin olive, with dark

clouds like the body, a few spots on spines and tips of soft rays ; caudal

much clouded with dark, which form series of spots on the hinder parts,

these spots smallest and best defined posteriorly. Anal similar to caudal ;

pectorals light olive, profusely covered with large dark spots; ventrals

similar to pectorals, with fewer spots. Tips of pectorals and caudal

slightly reddish. In spirits the dark bands and blotches of body are more

or less faded. Length 2 to 6 feet. Both coasts of tropical America north

to Florida and Gulf of California, south to Brazil ; not uncommon about

rocks; here described chiefly from a young specimen, 1<> inches Long, from

Key West; specimens examined by us from Punta Arena. Ma/atlau, Pan-

ama, Key West, Havana, Rio de Janeiro, Bahia, Pernambnoo, and Can-

nari\ ieias. Dr. Boulenger records a specimen 5 feel 7 inches long from

Clarence River, New S^uth Wales. We are not able to separate t he Paoifie

Coast form, Promiarop* qutnquqfaacUituit from the Atlantic guttatut, {gui-

ld inn, spotted.)

Ougupuffuacm, Maih-i.k.w i., Hint Brazil, 169, L648, Brasil.
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Perca guttata, LiNNiEUS, Syst. Nat., Ed. x, 1758, 292, Brazil; after Marcgrave, Willttghby,

Sloane, Catesby, etc.; the account of color taken from Catesby's figure of the Red Hind
[Epinephelus eabus)\ the various authors quoted each supposing his specimens to he identical

with that of Marcgrave.

Serranus itaiara, Lichtenstein,* Acta Berolinens. for 1821, 378, 1822, Brazil; Cutter & Valen-
ciennes, Hist. Nat. Poiss., II, 37G, 1828; not Itaiara, Marcgrave.

Serranus galeae, Muller and Troschel, in Schomburgk's Reise in Brit. Guiana, 621, 1842,

Guiana; Gunther, Cat., i, 130, 1859.

Serranus guasa, Poey, Memorias Cuba, n, 141, 354, tab. 13, fig. 8, 1860, Cuba.
Serranus guinguefasciatus, Bocourt, Ann. Sci. Nat., 1868, 223, Nagualate, Pacific Coast of

Guatemala.

Epinephelus guinguefasciatus, Jordan & Gilbert, Bull. U. S. Fish Comm., 1882, 106, 110, 112.

Promicrop8 guasa, Jordan & Gilbert, Synopsis, 542, 1883.

Epinephelus galeus, Jordan, Proc. Ac Nat. Sci. Phila., 1883, 285.

Epinephelus itaiara, Jordan, Proc. U. S. Nat. Mus., 1884, 124; Boulenger, Cat., i, 252.

Promicrops itaiara, Jordan & Swain, I c, 1884, 877.

Promicrops guttaius, Jordan & Eigenmann, I. c, 363, 1890.

503. ALPHESTES, Block & Schneider.

Alphestes, Bloch & Schneider, Syst. Ichthyol., 236, 1801, (afer).

Prospinns, (Poey MS.) Gill, Proc. Ac. Nat. Sci. Phila., 1862, 237, (chloroptents= afer)

.

The genus Alphestes contains two species of small fishes which differ from
Epinephelus proper in the presence of a strong antrorse spine on the lower
limb of the preopercle. Frontal bones with an anterior excavation for

the reception of the posterior processes of the premaxillaries, a process or

knob on each side of skull behind the interorbital area ; supraoccipital

and parietal crests produced on frontals, but not extending to between
orbits. Dorsal rays XI, 17 to 20 ; anal III, 9. {ul^aT^q, greedy or incon-

tinent, a name applied to a kind of fish that swims in pairs, one behind
the other, possibly Symphodus tinea.)

a. Second anal spine as long as third; gill rakers short. Color olive, clouded with dusky, the

body with rather few dark-orange spots; breast with pearly spots; a dark mustache

above the maxillar)T
; lower jaw little projecting; preorbital very uarrow. afer, 1558.

aa. Second anal spine longer than third; gill rakers long, longer than gill fringes. Color

olivaceous, the ground color nearly uniform, the body aud fins closely covered with

small dark-brown spots; breast plain; snout slender, pointed; lower jaw rather strongly

projecting. *
multiguttatus, 1559.

1558. ALPHESTES AFER (Bloch).

(GUASETA.)

Head 2*; depth 2f ; eye large, 4| in head. D. XI, 17 to 19; A. Ill, 9;

scales 10-75 to 80-35, pores 50 to 60. Body oblong, ovate, rather com-
pressed, the greatest width 2£ times in depth ; head small, rather pointed,

the profile nearly straight from the tip of the snout to the nape, there

forming a considerable angle, being steeper and more gibbous to the

front of the dorsal fin; snout short, shorter than eye; mouth small, the

maxillary extending a little beyond the eye, its length 2J in head ; max-
illary naked ; teeth comparatively small, in broad bands, the upper jaw

According to Professor Peters, the type of Serranus itaiara is a very young fish, with the eye
as wide as tho interorbital space, but iu other respects identical with the type of Serranus galeus.
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with about^four small canines, the canines of the lower jaw scarcely dif-

ferentiated
;
lower jaw rather weak, little projecting ; interorbital space

moderate, convex, its width 6 in head
; preopercle strongly and unequally

convex, its upper limb oblique, without notch above the angle ; upper
limb of preopercle with slender teeth, which regularly increase in size

downward, those at the rounded angle strong; below the ano-le is a
strong flattish spine, directed forward and downward, its length 4 in eye;
nostrils small, round, close together; scales not very small, mostly
cycloid, those on opercles larger than those on body , those on cheeks small

;

gill rakers short and stout, their length not more than half pupil, 14 to
16 below angle; dorsal spines rather short, robust, and pungent, the sec-

ond higher than the tenth, the fourth and fifth highest, 2\ in head, the
outline of the fin gently curved; soft rays about as high as third spine;

caudal convex behind, its angles rounded, its length 1| in head; anal
rather high, posteriorly rounded, its longest soft rays 2 in head; second
anal spine longer and stronger than third, 2f in head; pectorals broad,
rounded, extending beyond tips of ventral, If in head ; ventrals nearly

or quite reaching vent. Color in life, dark brownish olive, mottled with
darker blotches ; body with some dark orange spots ; vertical fins dark
olive, mottled with darker blotches ; lower parts of head yellow

;
pec-

torals dull olive red, with bluish spots; ventrals dull olive, edged with
darker; some pearly spots on breast and on anal; mustache dark red

brown ;
the orange spots become brown in spirits. Length about a foot.

West Indies ; Cuba to Brazil
;
generally common ; the specimen here

described from Havana; recorded by Dr. Boulenger from the Falkland
Islands; only the original type of Bloch recorded from Africa, (oj'tr,

African.)

Epinephelus afer, BLOCH,* Tchthyologia, pi. 327, 1793, Acari in Guinea; (Coll. Dr. belt);
Boulenger, Cat., i, 254.

Pleclropovia chloropterum, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 398, 1828, San
Domingo; Martinique; Poey, Memorias Cuba, i, 73, tab. 9, fig. 3, 1861.

Plectropoma monacanthus, Muller & Troschel, Schomburgk's Hist. Barbadoes, 666, 1847, Bar-
badoes ; Gunther, Cat., i, 164, 1859.

? Serranus armatus, Osorio, Jorn. Sci. Lisboa, 2, in, 1894, 74; fide BOULXNQEB.
Alphestes afer, Bloch & Schneider, Syst. Icbth., 1801, 236; Peters, Berliner Bfonatsber., !

105 (description of Bloch's type); Jordan & Swain, I. c, 1884, 390; Jordan ^ EraXNMANH,
I. c, 350, 1890.

Prospinm chloropterus, Poey, Synopsis, 289, 1868.

1559. ALPHESTES MULTIGUTTATl S (Gunther).

Head2^; depth 2£ ; eye large, U in head. D. XI, is to 20: A. III. ;»

:

scales 10-75 to 80-36, pores 55 to 62. Body oblong ovate, compressed.

* According to Professor Peters, who has examined tii<' type "i Bloch In the Museum el Berlin,
Epinephelue afer of Bloch in, in ull respects. Identical \\ith Plectropoma chloropterum, the types "t

the two having been compared by him. This may be true, in which case ti \

should stand as Alphettei afer. It in to be noticed, however, thai few spei ii a arc common to the
faunas of Guinea and the West Indies; uo our has yel recorded the West Indian speciei

Alphetlet from Africa. Bloch distinctly asserts that in- specimen was from Arar on ii ael of
Guinea, whence if was sent by Dr. [sort. The figure of Bloch represents a ^|" i in
body and more uniformly colored than i* our s] i, Thr American species should perhaps
stand as AlphetU i chloropterui until jh identity with the African one is more clearly shown, On
tii<- other hand, it imiHt !>'• admitted thai Bloch «a^ often careless as to in* statei
tii-H, and In default of other knowledge, we mag aocepl P ifflcient,
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Head small, slender, and pointed, the profile nearly straight from the snout

to behind the eye, where is formed a considerable angle; the outline

thence steeper, but still nearly straight to the front of the dorsal tin.

Snout very short, rather pointed, 5^ in head. Mouth small, oblique, the

maxillary not reaching to posterior margin of eye, its length 2f in head.

Teeth small ; small canines present in upper jaw only. Lower jaw rather

strongly projecting. Interorbital space very narrow, convex, its width

10 in head. Preopercle strongly convex ; the angle not salient, but armed
with sharp radiating seme. A strong flattish spine directed downward
and forward below the angle. Nostrils small, round, close together, sub-

equal. Gill rakers moderate, the longest as long as gill fringes, 15 or 16,

14 on lower limb of arch. Scales not very small, mostly cycloid ; those

on opercles somewhat enlarged. Dorsal spines rather short and stiff, the

fourth 3 in head ; soft dorsal high ; caudal subtruncate, 2 in head ; anal

rather high, rounded, the longest rays 2 in head ; second spine longer and

stronger than third, 2i in head
;
pectorals broad, reaching a little beyond

tips of ventrals, \\ to If in head ; ventrals shortish, scarcely reaching

vent. Color dark olive brown, the body and head profusely covered

with round spots of a darker brown, their diameter about half that of

the pupil ; spots on posterior part of body confluent in horizontal streaks;

breast and front of head with few spots ; a very faint mustache above

maxillary ; dorsal and caudal dusky olive, nearly plain ; anal with two

cross bands of dusky; pectoral yellowish, with 5 dusky cross bauds, its

edge pale; ventrals dusky. Very close to A. afer, differing chiefly in

color, the head more slender, the chin more prominent. Length 8 inches.

Pacific Coast of tropical America, Mazatlan to Panama; rather common

;

here described from specimens from Panama, (m ult urn, m&ny
;
guttata*,

spotted).

PleclrojioDKi uniltigidtatum, Gunther, Proc. Zool. Soc. London, 1866, 600, Panama.
Plectropoma afrum, Gunther, Fishes Centr. Amer., 411, 1869, with plate.

Alphetfes rnullu/ultatus, Jordan & Gilbert, Bull. U. S. Fish Comm., 1882, 107, 110 ; Jordan &
Eigenmann, I. c, 349, 1890.

Epinephelus midtiguttutus, Jordan & Gilbert, Proc. U. S. Nat. 3Ius., 1882, 625 ; Jordan ft Swain,

I. c, 1884, 395.

504. DERMATOLEPIS, Gill.

Dermatolepis, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 54, (punclatus).

Lioperca, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 237, (inermis).

Body shorter and deeper than in Epinephelus, the head small, much com-

pressed, the interorbital area narrow ; supraoccipital crest low ; canines

very small or obsolete; lower opercular spine absent; frontal bones with

the anterior concavity for the reception of the posterior processes of the

premaxillaries, and with a process or knob on each side behind the inter-

orbital area ; supraoccipital and parietal crests produced on the frontals to

between the orbits. Dorsal rays XI, 19; anal 111,9. Soft dorsal very

long; anal short; spines low; vertical fins all rounded; scales all

cycloid, small, embedded; squamation approaching that of Rypticus)

canine teoth very small. Otherwise essentially as in Epinephelus. Species

three, in the warm seas, (dip/ia, skin ; "keiriq, scale.)
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Lioperca (Aefos, smooth ; nepicri, perch):

a. Preopercle evidently serrate, the seme rather coarse and blunt ; upper jaw with very
small canines

;
pectoral fins long, more than two-thirds length of head, reaching vent

;

anal spines rather strong ; dusky olive, with large rounded whitish spots ; no black
spots on head ; a whitish streak from snout through eye toward front of dorsal.

inebmis, 1560.
Deematolepis:

aa. Preopercle subentire ;
canine teeth obsolete

;
pectoral fins 6hort, not two-thirds length of

head and not reaching vent ; anal spines short
; dusky olive, with round whitish spots

;

head with smaller black spots. PUNCTATUB 1561.

Subgenus LIOPERCA, Gill.

1560. DERMATOLEPIS IXERMIS (Cuvier k Valenciennes).

Head Sf j depth 2£. D. XI, 19; A. Ill, 9; scales 20-115 to 125-45 to 50,

70 pores. Body comparatively short and deep, strongly compressed, the

back elevated, the anterior profile concave, forming a reentrant angle

before the eye, thence nearly straight to the nape. Head compressed,

the snout short, moderately pointed, 3| in head. Eye small, 5| in head.

Interorbital space narrow, anteriorly with a broad groove, which receives

the spines of the premaxillary bones, its width 8 in head. Posterior part

of head narrow, strongly convex transversely. Month small, oblique,

the jaws subequal, the broad maxillary extending to below the middle of

the eye, its length 2\ in head. Supplemental maxillary well developed.

Teeth in narrow bands, formed as in E2)in('2^hchis, but small. Canines

scarcely differentiated, none in lower jaw, 1 on each side in upper jaw
slightly larger than the other teeth. Preopercle with very weak and
irregular serrations, the angle not salient, its teeth little, if any,

enlarged. A very slight emargination above the angle. Opercle with a

single spine, above which is a flat lobe. Opercular flap unusually large,

extending beyond the spine for a distance nearly equal to the diameter

of the eye. Gill rakers rather slender, nearly as long as gill fringes,

about 14 on lower part of anterior arch. Nostrils round, very close

together, the posterior the larger. Scales small, all cycloid, somewhat
embedded in the skin; lower jaw scaly; maxillary, preorbital, and tip of

snout naked. Dorsal spines strong, the third highest, 2h in head, the

others gradually shorter to the ninth, which is 3^ in head; soft dorsal

elevated, the twelfth ray highest, 2 in head; caudal long, rounded iii

outline, 1£ in head; anal very high, the middle soft rays 1 in head, the

other rays rapidly shortened each way; anal spines short and strong.

graduated, the second spine 3J in head; pectorals very long, nearly

reaching anal, 1£ in head; ventrals moderate, 1$ in head, reaching vent

or a little farther. Color in alcohol, dusky brown, mottled \\ ith darker;

head, body, ami tins covered with roundish, whitish blotohes, which are

very Irregular in form and size, some of them larger than the eye; the

spots most numerous and distinct on the tail ami on the lower pari ol

the head; several spots behind the eye, confluent into a pale stripe from

eye toward spinous dorsal
J

lins all blackish, the pale Spots Smaller and

generally less distinct than on body: pectorals oliraoeOUS, with small
j

rather distinct black spots. West Indies; rave; here described from an
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Havana specimen sent by Leonel Plasencia. Length 1 foot, (inermis,

unarmed.)

Serranus inermis, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 436, 1833, Antilles; Gunther,

Cat., i, 1859, 153.

Lioperca inermis, Poey, Synopsis, 282, 18G8.

Vermatolepis inermis, Jordan & Swain, I. c, 405, 1884; Jordan & Eigenmann, I. <-., 376, 1890.

Epinephelus inermis, Boulenger, Cat., i, 257.

Subgenus DERMATOLEP1S.

1561. DE11MAT0LKP1S PUNCTATUS, Gill.

Head 2-fo; depth 2f ; eye small, 6£ in head. D. XI, 19; A. Ill, 9; scales

24-115-x. Body comparatively short and deep, strongly compressed,

the back elevated, the anterior profile forming a slight reentrant angle

before the eye, thence nearly straight to the nape. Head compressed,

the snout short, moderately pointed, 4 in head. Interorbital space quite

narrow, anteriorly with a broad groove, which receives the spines of the

premaxillaries, its width 7i in head. Cranium posteriorly narrow,

strongly convex transversely. Mouth rather small, oblique, the jaws

subequal, the broad maxillary extending to below the middle of the eye,

its length 2£ in head. Supplemental maxillary well developed. Teeth

small, formed as in Epineplielus, but with no canines in either jaw, not

even rudimentary ones. Preopercle not serrated anywhere, its upper

part with a few irregular crenations, its angle not salient, its emargina-

tion obsolete. Opercle with a rudimentary spine, above which is a flat

lobe. Opercular flap extending beyond the spine for a distance nearly

equal to the diameter of the eye. Gill rakers shortish, about 13 on lower

part of anterior arch. Nostrils small, round, close together, the posterior

one the larger. Scales small, cycloid, somewhat embedded in the skin.

Maxillary, preorbital, and tip of snout naked. Dorsal spines low, strong,

subequal, the longest 4 in head; soft dorsal elevated, the longest ray 2-,a -

in head; caudal long, subtruncate, with rounded angles, If in head ; anal

very high, rounded, its middle rays 2£ in head; anal spines short and
strong, graduated, the second spine 5 in head; pectorals short, not nearly

reaching vent, If in head ; ventrals short, 2^ in head. Color in spirits,

dusky brown, mottled with darker; head, body, and fins covered with

rounded whitish blotches, very irregular in form and size, none of them so

large as the eye, these spots most distinct on the body ; head, breast, and

branchiostegals thickly covered with smaller, round, dark spots, very

distinct on the jaws and on the membrane of the maxillary ; top of head

with some dark longitudinal streaks
;
pectoral with small black spots

;

other fins blackish, with pale spots like those on the body, but smaller.

Rocky shores off the west coast of Mexico; known from Cape San Lucas,

the Venados, and the Revillagigedos. About the latter islands, Dr. Gilbert

found it in abundance. Description from a specimen 14 inches long

(U. S. N. M., No. 28223. Socorro Island. Coll. Captain Nichols), (punc-

tatus, spotted.)
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Dermatolepis punctatus, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 54, and 1862, 250, Cape San Lucas,
(Coll. Xantus;; Jordan & Gilbert, Proc. U. S. Nat Mus., 229, 1881; Jordan A Swain. I c,
407, 1884; Jordan & Eigenmann, I. c, 376, 1890.

Epinephelus dermatolepis, Boulenger, Cat., i, 256, 1895; name a substitute for pumetatut, preoccu-

pied in Epinephelus.

505. MYCTEROPERCA, Gill.

Mycteroperca, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 80, (olfax).

Trisotropis, Gill, Proc. Ac. Nat. Sci. Phila., 1865, 104, (guttatus= venenoaw).

Parepinephelus, Bleeker, Sy6tema Percarum Bevisum, 257, 1875, (acutiroslrU).

Archoperca, Jordan & Evermann, new subgenus, (boidengeri).

Xijstroperca, Jordan & Evermann, new subgenus, (pardulis).

Cranium broad and transversely concave between the eyes, its lateral

crests very strong, nearly parallel with the supraoccipital crest and
extending much farther forward than the latter, joining the supraocular

crest above the eye, the supraoccipital crest not extending on thefrontals;

frontal bones without anterior concavity or notch for the reception of

the premaxillaries, without processes on the upper surface ; lower jaw
strongly projecting ; anal fin elongate, with 11 or 12 (in one species 9 or

10) soft rays; caudal lunate; spines of fins slender, none of them much
elevated; scales small, mostly cycloid, those on the lateral line simple

;

pyloric coeca few; gill rakers various; nostrils small, and subequal, or

with the posterior enlarged. Otherwise essentially as in Epinephelus, from

which genus Mycteroperoa is well separated by the structure of the

skull,* and superficially by the longer anal, larger mouth, and more elon-

gate body. Large food-fishes of the tropics, mostly American. (fivKTijp
}

nostril ; Trep/c??, perch, in allusion to the large divided posterior nostril of

M. olfax.)

a. Nostrils subequal, well separated; scales on head cycloid.

b. Gill rakers comparatively few and short, 8 to 20 below angle of arch.

Abchoperca (dpj(05, anus; irepKf), porch; from the high, short anal fin):

c. Anal rays III, 10 (III, 9 to III, 11), the fin high and falcate: body deep, com-

pressed; gill rakers 6 -\- 15; scales 95; angle of preoperclc slightly salient; color

olive, with blackish markings; fins dark. BOUUCNOBBI, 1

Trisotropis (rpei?, three; Jo-6?, equal; Tponi^, keel):

cc. Anal rays III, 11 or III, 12, the fin long.

d. Anal fin not angulated, its outline more or less evenly rounded In adult as

well as in young; soft parts of vortical fins edged with black in Me.

e. Angle of preoperclo not salient, its teeth scarcely enlarged; gill rakers

x + 8 to 10.

/. Gill rakers very few and short, x 8 developed (besides sonic rinli-

ments); general color pale, bright red, or grayish, with roundish

spots or blotches of black or red darker than the ground color;

the blacker blotches along the middle of sides much larger and

quadrate In the young; red always 1 lewhere Id Uf.<

(fading in spirits); pectorals blackish, in the adult broadly tipped

with orange yellow; soales rather small (abort 186); caudal lunate.

\ INI \ 01 \.

*This 1 harai ter is thus expressed by Dr. Gill: '• The skull differs from I

tin- wider Intororbital ana; the parallelism and continuation ol the rward to

the mi idle ol Hi" orbits, Inclosing an elongated parallelogi am, the surface of which, pspeciallj

between the orbits, is more uniform; the absence oi 1 frontal crest, the simple ourratun
stralghtuessof the oaso-Tomerine ridge, and I the angle at the suture between the

lis and the romer."

F.N. A. 75



1170 Bulletin 47 y
United States National Museum.

y. General color gray, with red and black markings, (var. venenosa).

yy. General color scarlet, with red and black markings, apua, 1563a.

Jjf. Gill rakers rather slender, about x -f 10 (besides several rudiments);

caudal subtruncate; nostrils small.

g. Scales not very small (about 110); color dark olive green; sides of

head and body with rivulations of dark bluish around round-

ish dark-bronze spots, large or small (these markings subject

to considerable variation, fading in spirits); sides with darker

quadrate areas.

z. Dark blotches on body rather large, often quadrate.

bonaci, 1564.

zz. Dark spots on body very small, close-set, of a deep bronze

orange. xanthosticta, 1564a.

gg. Scales small (120 to 140); angle of preopercle not salient, but the

teeth at the angle somewhat larger; general form, appear-

ance, and color of 31. bonaci. Color olive green; head with

numerous dark-green streaks radiating from eye; a dark

mustache along maxillary: body with small, irregular, dark,

quadrate blotches; fins, except pectorals, mostly dusky.

jobdani, 1565.

ce. Angle of preopercle more or less salient, its teeth somewhat enlarged;

gill rakers more numerous, x -f- 12 to 14.

h. Scales very 6mall (about 140); caudal peduncle without black spot;

interorbital area scarcely concave; cheeks without distinct dusky

stripes; commissure without yellow; caudal distinctly lunate; gill

rakers few, about 12 on lower part of anterior arch.
microlepis, 1566.

hh. Scales rather small (about 120); interorbital area channeled; angle of

preopercle little salient; body slender; caudal little concave; sides

with small, faint spots of darker; commissure with yellow green.

IXTERSTITIALIS, 1567.

hhh. Scales not very small (about 110); upper part of body dark brown,

the lower half abruptly paler; a pale ring around the caudal

peduncle, behind which is a squarish dark blotch, smaller than

eye, at base of upper rays of caudal; caudal deeply lunate;

teeth strong. dimidiata, 1568.

dd. Anal fin angulated, its middle rays much exserted, its posterior margin con-

cave; body rather robust; scales moderate (about 110); caudal fin sub-

truncate; gill rakers about x + 18; angle of preopercle slightly salient,

with coarser teeth; seventh ray of anal nearly half head; tenth ray of

dorsal somewhat produced; color nearly plain dark olivaceous, the edges

of the fins scarcely darker. xenaecha, 1569.

PAREPiNEPHELtJS (napd, near; Epinephelus) :

bb. Gill rakers close-set, very long and slender, 25 to 35 below angle of arch.

i. Caudal fin lunate, its angles more or less produced in the adult, the fin subtruncate

in the young; anal fin more or lessangulate in the adult, rounded in the young;

soft dorsal somewhat angular; scales rather large (lateral line 95} ; body rather

deep, the snout sharp; preopercle with a salient angle which is armed with

larger teeth; dorsal spines low; gill rakers close-set, x -f- 30, the longest 7% in

head; ventrals not reaching to vent; color olive gray, with darker reticulations

around pale spots; fins not much darker on their edges; a dark mustache along

the maxillary; adult examples nearly uniform brown; not known to be red.

rubra, 1570.

aa. Nostrils very close together, the posterior decidedly larger than the anterior, and with a

more or less distinct horizontal cross septum within: scales on head cycloid.

Xystroperca {^varpov, a raker; irepnti, perch):

j. Gill rakers very numerous, long and slender, about 24 below angle of arch; fourth dor-

sal spine highest; soft dorsal and anal high, but scarcely falcate. Color greenish,

with many round brown spots. pardalis, 1571.
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Mtcteroperca :

jj. Gill rakers moderate, fewer in number, 6 to 18 below angle of arch
*. Second dorsal spine highest, its length more than % that of head- third Iscarcely shorter; caudal slightly ,unate

; canine eetl n odera"^n. e of 0^opercle not salient; anal fin angu.ated, its longest rays about 2^ in head sPostermrmarg. concave; giU rakers coarse and long, x +Sfl^JS
«. Color brown, with grayish reticulations around brown spots; fins dusky-edged.

xx. Color chiefly red.
0LFAX

'
1572 -

ft Second dorsal spine taw, shorter than third, the third and taurine"''
^

I Hargm of ana! fa posterior* concave, its midd.e ravs „,ucn e.settedm. Gill rakers rather numerous, 17 to 20 below angle of arch
"' °UterZ °f

T^.'
«»"»"'•>">*'«». »ot % length'of head; canine

Ihout^or ;T of 1,rcopercle Utth salie" ,! -'-»"""(about 130, color plam red; vertical fins without black edgin-
gill rakers long, x + 17

6 B '

nn. Outer rays of caudal much produced, more than % iZ^ofl^-
pi-eopercle with salient angle; canine teeth strong; scales small'
(140); gill rakers about 4 + 20. Color brownish, with smalldarker spots; vertical fins broadly edged with blackish

*. Upper canines directed strongly forward, the lower backward-
coloration obscure. '

tt FALCATA, 1574
xx. Upper canines nearly vertical; coloration paler and brighter!

mm
.
Gill rakersfew,8below angle of arch; caudal wellfork^^™
1H m head; preopercle without salient angle. Color uniform olivebrown, the vertical fins dark-edged. Size very large.

U. Margin of anal fin not concave posteriorly, the outline of thTfin?™£lslightly angular.
eu or

o. Gill rakers rather few, x + 12; body without dark cross bars, covered withgrayish regulations around small round spots, these not evident onhead; anal fin rounded; preopercle with a salient angle; caudal deeply
lunate; scales moderate (lateral line 90 to 100); form rather robuSanal fin not angulate. *

oo. Gill rakers very few, short, and thick, about x + 6; bod^r^
camelopardahs) bright red, with light and dark cross bars, those oftenbecoming obsolete with age; head usually with dirtinct re„Y„latn,„<
around yellowish spots; anal fin with angular margin, subtruncato
posteriorly; preopercle without salient angle; scales rather small
(lateral line 133); form rather robust.

x. Ground color dark olive
Tit; it is 1 577

xx. Ground color brieht redbUC reU - CAMELOPARDALIS, 1577«J.

Subgenus ARCHOPERCA, Jordan A Erennann.

1562. MYCTEBOPKBCA BOULENGEBI, Jordan i Btarka

(Cai!rim.a di EUuxxo; Manobovi Sbourb.)

HI, J to II.
! 1

|
soa ,s a.,o„l 19-80 to 95 -:;s
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moderate, compressed, its profile not steep, nearly straight, a depression

before eye. Upper canines moderate, scarcely differentiated, the lower

quite small. Teeth in 2 irregular rows laterally, a larger number in front.

Nostrils small, well separated, the anterior slightly larger. Lower jaw
very strongly projecting. Maxillary reaching opposite posterior edge of

pupil, or a little farther. Preopercle slightly notched, the angle slightly

salient, with somewhat enlarged teeth, the serrations all weak. Dorsal

scarcely notched, the fourth spine not elevated, the spines all subequal

except the first. Second dorsal high and long, its median rays forming

a conspicuous angle, its posterior border somewhat concave, rounded.

Caudal scarcely lunate, the upper lobe slightly exserted, the lower trun-

cate. Anal very high, strongly falcate, its posterior border incised, the

anterior rounded. Pectoral and ventral moderate, almost coterminous.

Anal spines graduated. Scales smoothish, not very small. Color: Olive

gray, covered everywhere with oblong, irregular markings of black,

between which 'the ground color forms rivulations ; color of adults

fainter, with smaller spots
;
gray lines radiating from the eye ; a black-

ish blotch behind maxillary
;
pectoral olive yellow; other fins blackish,

clouded with pale; first dorsal with faint, small, black spots; caudal

with a very narrow, pale margin ; none on other fins. Length 15 inches.

A small species, rather common in the astillero or estuary at Mazatlan,

with Mycteroperca jordani, which it much resembles in color, differing in

form and in the short, high anal. This species has the coloration and
form of Myctcroperca, with a short anal fin, scarcely longer than in

Epinephdus. The character of the skull is somewhat intermediate, but

on the whole nearest Mycteroperca. The supraoccipital and parietal crests

are high, the former extending forward to the posterior margin of the

orbit; parietal crests parallel with each, and extending forward to pupil

;

interorbital space concave. (Named for Dr. George Albert Boulenger,

the accomplished ichthyologist of the British Museum, in recognition

of his admirable work on the Serranidce, in the Catalogue of Teleostean

Fishes.)

Mycteroperca boulcngcri, Jordan & Starrs, Fishes of Siualoa, in Proc. Cal. Ac. Sci., 1895, 445, pi.

38, Mazatlan. (Type, No. 47481. Coll. Hopkins Expedition to Mazatlan.)

Subgenus TRISOTROPIS, Gill.

1563. MYCTEROPERCA YENENOSA (Linnaus).

(Rocrfish ; Yellow-finned Grouper,; Bonaci de Piedra.)

Head 23 (3£); depth 3 (3^); eye small, 7 in head (adult). D. XI, 16;

A. Ill, 11 ; scales 24-125-x. Body rather robust, not strongly com-

pressed ; head rather bluntish, its anterior profile a little uneven.

Mouth large, the maxillary reaching much beyond eye, 2 in head ; teeth

in rather narrow bands, each jaw with 2 strong canines, which are not

directed forward ; nostrils moderate, close together, the posterior largest.

Interorbital space fiat, broad, 5 in head. Preopercle without salient

angle, its emargination slight. Scales rather small, chiefly cycloid.

Dorsal spines not very weak, the outline of the fin gently convex, the
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second spine about as long as tenth, the highest 3 in head; caudal fin

lunate, the inner rays \\ in outer, which are \\ in head ; anal rounded,

rather low, the longest rays 2\ in head; pectorals reaching well beyond

tips of ventrals, 2 in head. Pyloric cceca 15 to 20 (Poey.) Color in life

(adult): Clear olive green, livid bluish or pearly below (grayish below

in spirits) ; upper parts marked everywhere with broad reticulations,

and curved blotches of bright, clear light green ; these reticulations

most distinct on the upper part of the head ; a greenish blotch on

shoulder before dorsal ; entire body and head covered with round

orange-brown spots (becoming brown in spirits) about as large as the

nostrils, the centers darkest ; these spots largest and least numerous
above ; angle of mouth orange within ; iris orange ; breast slightly rosy,

grayish in spirits; dorsal olive brown, with whitish blotches and a very

few dark spots; soft dorsal, anal, caudal, and ventrals broadly edged

with blackish, the caudal with more spots, these fins otherwise colored

like the dorsal fin
;
pectoral olivaceous, its tip yellow, its base spotted.

Length 3 feet. Bahamas, Florida Keys, and southward; generally com-

mon in rocky places; here described from a specimen from Key West.

(venenosus, venemous, the flesh being sometimes poisonous.)

Perca marina venenosa, the Rockfish, Catesby, Nat. Hist. Fishes Carolina, etc., it, tab. 5, 1743,

Bahamas.
Perca venenosa, Linn.etjs, S5rst. Nat., Ed. x, 1758, 292, Bahamas; after Catesby.

Seyranus petrosus, Poey, Memorias, n, 136, I860. Havana.
Mycteroperca venenosa, Jordan & Swain, I. c, 373, 1884; Jordan & Eigenmann, /. c, 3G9, 1890.

Trisolropis petrosus, Jordan & Gilbert, Synopsis, 918, 1883.

Ephuphelus venenosus, Boulenger, Cat., i, 259.

Represented in deep water by the red form or subspecies

1563a. MYCTEROPERCA VENENOSA API A (Bloch).

(Bonaci Cardenal.)

Head2|; depth 3; eye small, 5£ in head (young). D. XI, 16; A. 111,11;

scales 24-121-x. Body rather short and deep, rather strongly compressed.

Head rather bluntish, the anterior profile rather strongly and regularly

arched ; mouth rather large, the maxillary reaching past the eye, 2£ in

head (in young). Lower jaw projecting, but rather less prominent than

usual in Mycteroperca. Teeth moderate, in rather narrow bands; both

jiiws with 2 moderate canines in front, the upper larger and not directed

forward. Nostrils close together, subequal. Interorbital space llattish

or slightly concave, its width 6 in head. Preopercle without salient

angle, its emarginat ion very slight, the teeth below the notch slightly

enlarged. Scales rather small, chielly cycloid. Dorsal spines qoI \<i\

slender, the second spine as long as tenth : the third and fourth highest,

3 l

6 in head; caudal fin slightly lunate, the outer rays a little longer than

inner, 1- in head: anal rather high, somewhat rounded, tho Longest Mtyfl

lg in head
;
pectorals about reaching tips of \entrals. 1, in head. The

color varies much with age and probahh also with the depth of water:

(a) Color in life of an adult example about 2- feet in lengl h : \ er\ dai k

everywhere, sparsely covered with round spots, which are black on the
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body and red on the belly ; mouth red within
;

pectoral broadly edged

with orange red, otherwise plain ; no other bright colors anywhere; soft

parts of vertical fins largely black.

(b) Color in life of an example about 2 feet in length : Intense scarlet red

above, grayer below ; above, small black spots ; below, larger red ones
;

base of dorsal and caudal deep red ; edge of dorsal, caudal, and anal black;

pectoral spotted at base, then blackish, thence broadly yellow.

(c) Color in life of specimens 8 inches in length : Scarlet brown above,

the color varying from vermilion to gray, becoming grayish in spirits

;

sides light gray ; the ground color forming rivulations around quadrate

blotches of black ; belly and lower part of head scarlet ; blotches above

and on sides black ; the upper ocellated with red ; those on sides, below

lateral line, presenting the appearance of interrupted horizontal bands;

the blotches below all vermilion, separated by rivulations of ground color

;

lower jaw yellowish, with red blotches
;
pectorals yellow ; the fins other-

wise all marbled with red and black ; the vertical fins with grayish rivu-

lations, edged with black and tipped with white. In spirits the scarlet

and red above become gray, the vermilion below, whitish. With age the

large quadrate blotches on the sides and below gradually break up into

smaller spots, and in time the coloration of a and b is reached. West
Indies, Florida Keys, and southward to Brazil, in deeper water than the

true venenosus, from which only the color separates it. Whether this and
similar color forms should be regarded as subspecies, as distinct species,

or should be totally ignored in systematic literature is a question not

easily settled. For the present we let them stand as subspecies, but do

not regard this view of the case as satisfactory. We have never seen a

specimen intermediate between apua and venenosa. nor can any doubt

exist in the determination of specimens. {Apua or Apia, a Brazilian name

;

Pirati apia, according to Marcgrave.)

Pirati apia, Marcgrave, Hist. Brasil, 1648, 158, Brazil.

Bodianus apua, Bloch, Ichth., vn, 37, taf. 229, 1790, Brazil (after a drawing by Prince Maurice

of Nassau— the same used by Marcgrave).

Bonacl cardenal, Parra, Piezas de Hist. Nat. Cuba, 29, pi. xvi, 1787, Havana,
Johnius guttatus, Bloch & Schneider, Syst. Icbthyol., 77, 1801 (after Parra).

Bodianus marginatus, Bloch & Schneider, 1. c, 331 (after Marcgrave).

Serranus cardinalis, Cuvier & Valenciennes, Hist. Nat. Poiss., II, 378, 1828 (after Parra).

Serranus rupestr'is, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 437, 1833, San Domingo;
Gunther, Cat., i, 145, 1859,

Trisotropis cardinalis, Poey, Enumeratio, 13, 1875.

Mijcteroperca venenosa guttata, Jordan & Swain, Proc U. S. Nat. Mus., 1884, 375.

Myderoperca venenosa apua, Jordan & Eigenmann, I. c, 370, 1890.

1564. MYCTEROPERCA BONACI (Poey).

(BonacI Arara ; Black Grouper ; Aguaji.)

Head 2|; depth 3J; eye moderate, 6 in head (young). D. XI, 16 to 18;

A. Ill, 11 or 12 ; scales 18-120 to 125-50, pores 70 to 85. Body compara-

tively slender, a little more robust than in M. microlepis, its breadth 2£ in

its depth ; head moderate, rather pointed, its anterior profile little curved

;



Jordan and Evermann.—Fishes of North America. 1175

mouth rather large, the maxillary reaching slightly beyond eye, 2\ in

head (in young), proportionately longer in adult; maxillary with cycloid

scales. Teeth in rather narrow bands ; two rather strong canines directed

little forward in front of each jaw. Interorbital space slightly convex,
its width 6 in head. Preopercle forming a regular curve without salient

angle, the emargination near the angle very slight. Nostrils small,

roundish, subequal ; not very close together. Gill rakers few and long,

10 to 12 besides rudiments on lower part of anterior arch. Scales rather
small, chiefly cycloid; dorsal spines comparatively slender and weak, the
outline of the fin gently convex ; the tenth spine about as long as second;
third and fourth spines longest, 3£ in head ; caudal fin truncate when
spread open, its outer rays a very little produced, 1? in head ; anal rather

high and rounded, its longest rays 2£in head; pectoral reaching slightly

beyond tips of ventrals, l-fe in head. Ventrals short, not reaching vent.

Pyloric caeca 15. Color in life, deep orange brown, more olive on the back,
clouded above by paler or grayish ; sides and belly marked everywhere
by reticulations of pearly gray, which surround roundish or oblong spots

of the ground color, the pale streaks being largely horizontal on the sides

;

sides of the head similarly marked, the spots smaller, bronze brown, the

reticulations decidedly bluish ; 6 or 7 spots in a straight line between eye

and preopercle, the spots having nearly the diameter of the pupil ; spots

on the body mostly covering 4 to 6 scales, all of them larger than a scale

;

dorsal olive brown, somewhat mottled ; caudal similar to dorsal, narrowly

edged with whitish ; anal similar, with 2 or 3 rows of bluish spots, its

tips blackish, with a narrow whitish edge; pectorals olive brown, plain

;

ventrals blackish, the rays bluish. Mouth not green, the lips olive,

barred with bluish ; iris reddish. Here described from a specimen 11£

inches long, from Key West. A large specimen, about 2£ feet in length,

seen at Key West, retained the same general coloration, the bronze spots

and rivulations being distinct and not smaller than in the young. In

spirits the orange brown of the body is replaced by dark brown, aud the

blue reticulations of the head, by gray ; all the markings become more

faint. Length 2 to 3 feet; maximum weight 50 pounds. West Indies,

Pensacola to Brazil; abundant about Key West, where it is known as

Black Grouper, being the only species to which that name is applied.

The young are taken along the shore in the seine. The species is equally

common at Havana. (Bonaci, the Cuban name for the species.)

Serranus bonaci, Poey, Memorial, ir, 129, 1860, Cuba.

Serrunusbni,,,!. "*. POST, Memorias, u, 1151, 18G0, Havana.

Qui ihwmi word, Poky, Memoriae, u, 132, i860; not of Ouvua • V m m< n -

flbrromtf decmaUt, Pol r, Memoriae, n, 138, I860, Cuba; specimen with lOdoreeJ q fa

Tri&Aroins iiijH'iji, POBT, lltpertorio, n, 229, 1868, Havana.

Serranus tijrl, ,[„,,,!, itiis, POST, Memoriae, ii, 353, 1861, Cuba.

flwiaiim latepkttUf Poir, Memoriae, i' 51, Cuba.

IHaoerofrfi bonaet, Pomt, Syr L868,

Wptnp]uhub<maei, Joss**, pro©. I . B. Nat tftu . L884

Myefcroperoi benad, Jordan & Swain, .'. e., 1884, 870; Jordan a Eiqi \m tint, t. e.,870, U
TritotropU brunnew, Poky, Syuoi.Bia, 1868, 884; JOEDAJI A QlLMST, >>i. •

,
M6.
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Represented in deeper Avater oft* Florida by

1.564a. JIYCTEROPERCA BONACI XANTHOSTICTA, Jordan & Swain.

Head 3; depth 3; eye 9£ in head (adult). D. XI, 17; A. Ill, 12; scales

22-110-x. Body comparatively robust, formed much as in M. venenosa.

Head large, its anterior profile little curved, the snout not very acute,

3f in head. Mouth large, the maxillary reaching to beyond eye, l-i
9 in

head (in adult). Teeth in moderate bands; 2 strong, nearly vertical

canines in front of each jaw. Interorbital space strongly convex, its

breadth 4| in head. Preopercle forming a regular curve, without salient

angle, the emargination near its angle very slight. Nostrils roundish,

close together, subequal. Scales rather small, chiefly cycloid. Dorsal

spines rather slender and low, the third spine 3| in head ; caudal fin sub-

truncate when spread open, its outer rays very slightly produced, 1| in

head ; the rays of the fin projecting slightly beyond the membranes ; anal

high and rounded, its longest rays 2f in head
;
pectoral reaching slightly

beyond tips of ventrals 2f in head. Color of fresh specimen, rather bright

dark purplish gray, scarcely paler below, rather darkest along top of

head and sides of back ; chin dark ; a few obscure paler rivulations on

belly, sides, and especially on breast ; head and body everywhere covered

very evenly with round, close-set spots of a bright bronze orange ; these

spots mostly broader than the interspaces, and with an average diameter

about equal to that of a nostril, obscure on lower part of head and body,

but traces of such spots almost everywhere; spots most distinct on head,

and covering the dark part of the eye ; on the lower jaw the spots are

oblong and more closely set ; about 23 spots in a straight line from eye to

angle of preopercle ; spots on the body usually arranged one to each

scale, the average diameter being considerably less than that of a scale,

none on body as large as the scale ; bases of pectoral, anal, and caudal simi-

larly spotted; dorsal dark olive brown, the distal half of the soft dorsal

black; caudal and anal colored like the soft dorsal, the black on the cau-

dal paler, the latter without the narrow pale edge of the dorsal and anal

;

pectorals and ventrals brownish, blackish toward the tips, the pectoral

with a grayish edge and no yellow; a dusky mustache on preorbital,

along edge of maxillary ; membrane of region concealed by maxillary

covered with very bright orange spots; angle of mouth on lower jaw
largely yellowish green, with some dull orange Length 1 feet. Snapper
Banks off Pensacola ; scarce. (^avOog, yellow ; gtiktos, spotted.)

lltycleroperca bonaci xanthosticta, Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 371, Pensacola,
(Coll. Jordan & Stearns); Jordan & Eigenmann, I. c, 370, 1890.

1565. MYCTEROPERCA JORDAXI (Jenkins & Evermann).

(Cabrilla de Astillero ; Baya.)

Head2f to 2f ; depth 3Ho3f; eye 6^ to 7\ in head; snout 3i to 3£.

D. XI, 16 or 17; A. Ill, 11; scales 20-120 to 135-43; maxillary 2frj

pectoral If to 1£ ; ventral 2 to 2i
; fourth dorsal spine 2,| to 3 ; soft dorsal

rays 2£ to 2f; longest anal ray 2£; caudal lobes If to 1| in head; gill
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rakers 3 + 10 or 11, short, the longest barely longer than pupil. Body
moderately elongate, compressed. Head low, large, profile anteriorly a

little convex, depressed before eye. Mouth moderate, the lower jaw very
prominent ; canines in both jaws rather strong. Nostrils well separated,
subequal. Preopercle scarcely notched, the angle not salient ; the teeth
at angle scarcely enlarged. First dorsal low, scarcely notched, the fourth
spine not elongate. Soft dorsal moderate, rounded: caudal truncate or

very slightly rounded, becoming concave with age; anal high, anteriorly

rounded, not falcate but with a sharp angle, its posterior border not
incised ;

second anal spine shorter than third, 6 in head. Pectorals mod-
erate; ventrals shortish. Color olive gray, blackish above, with obscure
clouds of darker olive in the form of diffuse dark blotches, these oblong,
quadrate, and arranged in 4 series; lower parts pale olive; sides of head
with wavy blackish streaks; a black mustache behind maxillary; lower
side of head clouded ; lower lip greenish , inside of mouth pale

; pectorals

reddish green, without pale edge ; other fins blackish, the soft dorsal and
caudal narrowly edged with whitish; a little dull red on lower edge of

anal and caudal.* Length 2 to 3 feet. Gulf of California; common in

bays and sheltered waters; not seen about rocks; here described from
specimens from Mazatlan ; a food-fish of importance at Guaymas and
Mazatlan. (Named for David Starr Jordan.)

Epinephelus jordani, Jenkins & Evermann, Proc. U. S. Nat. Mus.. 1888, 140, Guaymas, (Type,

No. 39628. Coll. Jenkins & Evermann); Boui.ENGER.f Cat., i, 263.

Mycteroperca jordani, Jordan & Eigenmann, 1. c, 371, 1890; Evermann & Jenkins, Proc, I

Nat. Mus., 1891, 143, pi. i, fig. 2.

1566. MYCTEROPERCA MICROLEPIS (Goode & Bean).

(Gag; Agua.ii'.)

Head 2| ; depth 3£ ; eye moderate, 6£ in head (young). D. XI, 16 to 19

;

A. Ill, 11; scales 24-140 to 145-50 to 60, pores 88 to 95. Body compara-

tively elongate, compressed, its greatest width 2J in greatest depth.

* The following is the original description of this species, slightly condensed: Head 2.6 in

body to base of caudal (3.1 in total); depth 3.6 in body; depth of caudal peduncle 8.8; dorsal
XI, 17; anal 111,11; scale s very small, crowded, about 20-160-40. Body comparatively elonj
compressed. Head long, lower jaw protruding, maxillary extending but slightrj beyond th
in the smaller specimens and not at all in the larger ones; eye 7.2 in head, the interorbital
spared in head. Preopercle slightly emarginate above the angle and on lower limb below the
angle; the seme above the angle very line, at the angle stronger, the lower limb entire, N

trils not very near together. Distance between them 8 in longer diameter of eye; the anterior
i Lrcular, with a flap: posterior elliptical and not more than twice the diameter of the anterior.
Gill rakers of anterior arch rather short, the longest about 2 in eye; about 9 developed ami 2

rudimentary ones on lower i .ranch, one in the angle, 2 well developed on upper branch, with a
few others rudimentary. Teeth on lower jaw- in about 2 series, laterally strong; on upper Jaw
several strong teeth Intermingled with many small ones; two prominent canines in each j.i \\

.

Caudal An reiy slightly Innate, the outer rays scarcely longer than Inner, 2 In head; pectorals
reaching beyond the tip of ventrals, 6 in body and 1.9 In head; ventral fln shorter than the
pet i oral, 6.25 in the body, its spine 4 in head; the first 3 spines of the dorsal graduated, the first

B.8, the second 4.26, the third S.3, In head; the tenth spine 4, and the eleventh 3.8, In hi

The longest soft ray, the sixth, 2 3 In bead; origin of dorsal a little lees than length of h
from tip of snont; anal spines graduated, the flrsl ii I. the second 6 4, the third 6.2, In bead,
the tin evenly rounded, the longesl soft ray 2.3, and thelasl I B, in head. Color in alcohol* ranch
as in /.'. bonaci, Poey, brown, with irregular darker mottlings of considerable site, but very!
mm h; bully paler; dorsal and anal tins of the general color of the body, the anal having the
lower edge pale, the outer margin not evidently darker; ventrals black with the tip whit .

|

torals palei

.

fl?y error credited by i>r. Bonlenger to Jordan A Bvi rm.iuii. Instead oi to Jenkins J Evermann,



1178 Bulletin 47, United States National Museum.

Head long, rather pointed, compressed, its anterior profile comparatively

evenly curved and not much arched ; mouth comparatively large,

the maxillary extending (in the young a foot long) slightly beyond the

eye, its length 2£ in head. In the adult the maxillary is proportionately

longer, about half head; teeth in rather narrow bands; each jaw with

two canines, the upper rather large and directed little forward, the lower

rather small. Irjterorbital space slightly convex, 7 in head. Gill rakers

few, about 12 on lower part of anterior arch. Preopercle with a shallow

emargination above the angle, which is somewhat salient and armed with

radiating serrse considerably larger than those on the upper limb, which
are very fine. Nostrils small, rounded, subequal, not very close together.

Scales very small, chiefly cycloid. Dorsal spines comparatively slender

and weak, the outline of the fin gently convex ; the tenth spine about as

long as second; third and fourth spines longest, 3£ in head; caudal dis-

tinctly lunate, the outer rays \ longer than the inner, If in head; anal

rather high, its posterior margin convex, the longest ray 2^ in head, the

spines small, graduated
;
pectoral reaching slightly beyond tips of ven-

trals, 2 in head. Shade of color variable, those found in shallow water

being lighter and more variegated. Specimens from deep water are plain

brownish gray, paler below, with no distinct spots or rivulations, but

faint traces of darker spotting, which disappear in spirits , a faint mus-

tache ; lips not green ; dorsal dark olive, the tip of soft part blue black,

its edge narrowly white ; caudal black, with bright-blue shadings, its

edge white; anal deep indigo blue, olive at base, its edge white
;
pec-

torals olive, dusky toward the tip; ventrals blackish, the first ray tipped

with white. Specimens taken in shallow water among grass are green

olive, mottled with darker green, and variously clouded, but without

spots or rivulations ; mustache black ; fins colored as above, distinctly

bluish ; radiating streaks of bluish from eye ; all the blue markings of

life fade more or less into dusky or grayish in spirits. Length 2 to 3

feet. South Atlantic and Gulf Coast of United States, north to Beaufort,

North Carolina, and Pensacola; not known from the West Indies. This

species ranges farther north on our coasts than any other of the Epineplie-

lince except Epineplielus morio. It reaches a weight of about 50 pounds.

Along the coast of Florida it is generally abundant on the banks and
reefs, and is an important food-fish, (fiinpog, small; /.erne, scale.)

T^risotropis microlepis, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 141, "West Florida, (Type,

Nos. 5137k; 5137/-. Coll. Kaiser & Martin); Jordan & Gilbert, Synopsis, 538, 1883.

Trisotropis stomias, Goode & Bean, Proc. U. S. Nat. Mus., 18S2, 427, Pensacola; Key West,
(Type, Nos. 21336, 26561, 265S7. Coll. Stearns); Jordan & Gilbert, Synopsis, 918, 971.

Epinephelus microlepis, Jordan, Proc. U. S. Nat. Mus., 1884, 124; Boulenger, Cat., I, 260.

Mycteroperca microlepis, Jordan & Swain, I. c, 367, 1884; Jordan & Eigenmann, /. c, 371,1890.

1567. MYCTEROPERCA INTERSTITIALIS (Poey).

Head 2f ; depth 3i ; eye large, 5£ in head. D. XI, 16 or 17; A. Ill, 12;

scales 20-120-x. Body more slender than in any other of the species

here described ; its greatest width half its greatest depth ; head not very

acute, the anterior profile rather strongly curved, somewhat gibbous



Jordan and Evermann.—Fishes of North America. 1179

above the eyes; mouth moderate, the maxillary reaching slightly beyond
eye, 2\ in head ; teeth in narrow bands ; 2 strong canines in the front of

each jaw, those of the upper jaw nearly vertical ; nostrils rather small,

subequal, nearly round ; interorbital space slightly concave, its width 5|

in head ; the orbital ridges elevated. Preopercle with a moderate emar-

gination, its angle a little salient, with slightly coarser teeth
;
gill rakers

rather few, about 17 on lower part of anterior arch. Scales rather small,

chiefly cycloid. Dorsal spines rather slender and weak, the outline of

the fin gently convex : the second spine slightly longer than the tenth,

the third and fourth longest, 3£ in head ; anal rather high, posteriorly

rounded, 2 in head ; caudal fin a little concave, the inner rays \\ in outer,

which are If in head
;
pectorals reaching tips of ventrals, 2 in head.

Pyloric coeca 12 (Poey.) Color of body in spirits, dark brown, in life

with small darker spots, surrounded by reticulations of the ground
color ; dorsal and caudal fins dusky, their margins blackish ; anal dusky,

edged with bluish black; ventrals dusky, edged with bluish black, the

rays lighter; pectorals dusky, a well-defined mustache above the maxil-

lary ; fins edged with dull orange in life, this color disappearing in

spirits. Length about a foot. Coasts of Cuba; rather common in the

markets of Havana, where the specimens here described were taken by
Dr. Jordan, (inter stitialis, having interstices.)

S rranm mterstitidtit, Poey, Hemorias, n, 127, I860, Cuba.
Trisotrcqns chloroslomus, Poey, Repertorio, n, 231, 1868, Cuba.
Truolroph inlerditinlh, Poey, Synopsis, 285, 1868.

Mycleroperca interstiliaUs, Jordan & Swain, /. c, 365, 1884: Jordan & Biqsnii IHN, I c, 371, 1890.

Ei>!ii'j)helus interslialU, Boui.enuer, Cat., i, 2G6.

1568. MYCTEROPERCA DIMIDIATA (Po

Head 3 ; depth 3. D. XI, 16; A. Ill, 11 ; scales 110. Body rather deep

and compressed; mouth small, lower jaw projecting; canines strong, as

in Mycteroperca falcata : snout rather sharp, 4 in head; maxillary 2 ; eye

5; nostrils small, not far apart, the anterior rather the larger; angle of

preopercle salient, armed with stronger teeth
;

gill rakers rather slender,

x-|-14. Scales rather small; caudal fin rather deeply Innate; anal tin

rounded. Color in spirits, quite dark abo\e, the lower half abruptly

paler; a narrow, pale ring around caudal peduncle, behind which ie

squarish dark blotch, smaller than eye, at base of upper rays of caudal :

a dark area from tip of lower jaw through eye to the boundary between

the dark and pale on the sides; caudal, soft dorsal, ventrals, and anal

edged with black. Here described from a .small specimen (26953, M. C.

Z., 8 inches long) in the Museum at Cambridge, senl from Havana 1<\

Professor Pooy, and probably one of his types. Coasts of Cuba : appar-

ently very rare. (dinUdiatuB, halved, upper half of bod] differing in

coloration from lower.
|

ki cUnUdtai , Pol lf< t, 129, 1
- ,; 0, Cuba.

jrfi tUmidiatua, PoiT, s
.\ Q<

|

I 868,

H I. .j. n dimUUata, Jobdam A sums, I. o., 887, 18W Jokdam i Ki«*xuamx, I o., 878,11

Kpkujfhdtu MmMiatiu, BouuxaiB, Cut., t,8< I
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1569. MYCTEROPERCA XEXARCHA, Jordan.

Head 2£; depth 3 ; eye small, 7 in bead. D. XI, 16; A. Ill, 11; scales

25-110 to 115-50. Body rather deep and compressed; head compressed,

with rather short, sharp snout, which is 4 in head; profile steep and

nearly straight ; mouth large, the maxillary reaching scarcely beyond

eye, 2 in head ; lower canines small ; upper canines (2 in number) strong,

scarcely directed forward; preorbital narrow, f width of eye ; interor-

bital area convex, its width 1| in head; nostrils small, the posterior

scarcely the larger, separated from the anterior by one diameter ; angle

of preopercle scarcely salient, but provided with coarser teeth ; a rather

sharp notch above it ; opercular spine flat and divided into about 6 teeth

at the end
;
gill rakers moderate, 9 -f- 18 ; scales moderate, sea rcely ctenoid

;

dorsal spines low, the outline of the spinous dorsal gently convex, the

fourth spine longest, 3 in head; soft dorsal high, its outline angular, the

tenth ray produced, 1£ in head ; anal tin formed as in Mycteroperca falcata,

its seventh ray produced and falcate, li in head, its posterior outline

concave ; caudal subtruncate, the outer slightly produced
;
pectoral If in

head. Color in spirits plain dark olivaceous, the edges of the fins scarcely

darker. Rocky Islands of the eastern Pacific from Mazatlan to the coast

of Peru; known from numerous specimens in the Museum of Compara-

tive Zoology at Cambridge, from the Galapagos Islands, and from Payta,

Peru. The above description is from a specimen 22 inches long, taken by
us at the Yenados Islands, near Mazatlan. This is larger than the original

types of the species, (sevbg, strange; apxog, anus.)

Mycteroperca xenarcha, Jordan, Proc. Ac. Nat. Sci. Phila., 1887, 387, James Island, Galapagos
(Type, No. 24198, Mus. Comp. Zool.); Jordan & Eigenmann, /. c, 372, 1890.

Epinephelus xenarchus, Boulenger, Cat., i, 2G6.

Subgenus PAREPINEPHELUS, Bleeker.

1570. MYCTEROPERCA RUBER (Bloch).

(SCIREXGA.)

Head 2| in length ; depth 2*. D. XI, 16 ; A. Ill, 11 or 12 ; scales 15-95 to

115-10 to 16, pores 75 to 85. Body rather deep, compressed, the snout

sharp, the anterior profile straight ; interorbital space flat or convex, 1 to

5^ in head ; mouth moderate, the maxillary extending just beyond eye,

2i in head ; eye 4-i to 7 in head ; canine teeth small
;
preopercle with a

salient angle
;

gill rakers very long and slender, x -f- 31 (22 to 35 accord-

ing to Boulenger), the longest | diameter of eye and 7i in head; dorsal

spines small ; soft dorsal slightly angulated, the longest ray 2} in head

;

anal fin (in most specimens, especially in adults) sharply angulated as in

M. falcata, the longest ray 1| in head, in young specimens rounded
;

caudal lunate, the angles well produced in the adult, the fin subtruncate

in young
;
pectoral 1£ in head ; ventrals short, not reaching vent, (2| to

3J, Boulenger). Coloration grayish olive, with reticulations of dark

around irregular roundish pale spots ; a black mustache along edge of

maxillary ; fins not much darker than body, usually dusky at tip
;
young
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with the markings more distinct than they are in the adults: young
sometimes with a dark blotch on back of caudal peduncle, according
to Boulenger. This description is chiefly from No. 4805. M. C. Z., from
Rio de Janeiro, 13 inches long. This species is very well distinguished
from all other groupers by the greatly increased number of gill rakers, a
character first pointed out by Dr. Bean. Perhaps more than one species
of this type exists, distinguished by the number of gill rakers. The type
of ruber has but 24. Those examined by us from Brazil and from Athens
have 30 or more. West Indies, Brazil, Mediterranean Sea, and islands of
the eastern Atlantic; common in the Mediterranean and off the coast of
Brazil, (ruber, red

;
from the supposed coloration of the original bleached

specimen, which may possibly have been a deep-water form.)* (Eu.)

Epinephelus ruber, Bloch, Ichthyologia, vn, 22, 1793, pi. 330, "Japan "; Boulengek, Cat., i, 268.
Mycteroperca scirenga, Jordan & Swain, I. c, 369, 1884 (not Sjxirus scirenga, RAJINS8QUX, which

is an Epinephelus).

Serranus acutirostris, Cuvieb & Valenciennes, Hist. Nat. Poiss., n, 286, 1828, Brazil: Gvnthek
Cat., i, 135, 1859.

Serranus undvlosus, Cuvieb & Valenciennes, Hist. Nat. Poiss., n, 295, 1828. Brazil; Gi'ntheb,
Cat., i, 143, 1859.

Serranus tinea, Cantraine, " Nouv. Mem. Ac. Brux., 1831, XI," Naples.
Serranus fuscus, Lowe, Trans. Cambr. Philos. Soc, vi, 196, 1836, Madeira, Gunthkb, Cat., I,

134, 1859.

Cerna nebulosa, Cocco, " Indice Pesci Messina, Gen. 45, sp. 2," 1844, Messina.
Oerna macrogenis, Sassi, "Descr. Genova e il Genovasato, i, 139," 1846, Genoa.
Serranus emarginatus, Valenciennes, Ichth. lies Canaries, 10, 1850, Canary Islands.
Epinephelus chalinins, Cope, Trans. Am. Philos. Soc, 1871, 4G5, St. Martins.
Cerna acutirostris, var. lata, Doderlein, /. c, 74, Palermo; monstrous form.
Serranus ruber, Petebs, Berliner Monatsb., 107, 1865, (redescription of original type).

Mycteroperca rubra, Jordan & Eigenmann, I. c, 372, 1890.

Subgenus XYSTROPERCA, Jordan ft Evermann.

1571. MYCTEROPERCA PARDALIS,t Gilbert.

(Cabbilla Pibitita.)

Head 2fin length; depth 3; snout 3}; eye 6. D.XI,17; A. Ill, 11 : scales

90. Lower jaw strongly projecting. Teeth small, the outer row in inaudible

*In case a red form of this species should be found, the ordinary brown form or variety may
be called var. acutirostris. It is possible, also, as above indicated, that Mycteroperca acutim
which form the above description belongs, is really a distinct species. The following compari-
son of Bloch's type of Epinephelus ruber, .165 meters in length, from "Japan," with I

aeuhVosuns, is made by Dr. Hilgendorf, who writes: "The gill rakers are indeed numerous. I

count 24 on the ceratobranchial of the first arch. The longest of these measures •>' ., millime-
ters. The points in which ruber differs from acutirottria (compared with a larger example

—

12581, .283 millimeters long, from Athens) urn the following: The pale coloration, which i- hardly
to be explained by bleaching, as the dark-brown pigment sutlers little, dot i- it to be a< i ounted
for by difference in age. The caudal is in ruber apparently Btrongly ronnded, and the p<

as well as ventrals are longer in rafter. The vcntrals reach at leasl to the rant. The point of

the pectoral is 78 millimeters from the snout, B6 millimeters from the end of the caud
to 8). En iinitirnstri.- these numbers are ivspect i\ <'ly 129 and 160 mi 11 im This
difference may be expressed i>y saying that In aouoVocfrii (ot In old examples P) the binder parts

of the body are more stretched. Ths streaks on the sides shown in Bloch's figure are merely
the boundaries of the groups of muscles. 1

' Ths difference In ths form "i ths caudal
noticed mas. ws know, !>< due to age, as in specimeni <>i 6 Inches it is verj rarelj lunate. The
difference In form Is not anlikely also s matter ol a • Ths pale color of tbo type of Kpinephebu
in',,; max be due t,, exposure of the typs to sunlight. \ feu weeks ol men exposure will

I
all pigment cells, as the specimen basnoa been more than a oenturj In alcoh

an axposure may have some time taken place,

f The following den riptlon ii taken from a specimen from the Venados Island*, neat Mn
Upcteroperea pardalU, Bead 3 in length; depth :•,'.,. D. XI, 16; L III, 11; to 100,

small, smooth, embedded, difficult to count, I bead maxillarj i d r-',-.
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rigid, smaller than those of the inner series, which are depressible. The

inner series widens into a patch at symphysis, in front of which stands

the pair of very small inconspicuous canines. Outer series of teeth in

upper jaw enlarged, canine-like, growing larger toward median line,

where they terminate in 2 strong canines on each side. A patch of depres-

sible teeth behind these canines in front of jaw, rapidly diminishing in

size and becoming finely villiform on middle of premaxillaries. A U-shaped

patch of villiform teeth on vomer, those laterally the largest, and a very

narrow band on palatines; tongue covered with minute teeth. Maxillary

reaching vertical behind middle of eye, 2\ in head. Interorbital space

strongly convex transversely, 4£ in head. Fourth dorsal spine the longest,

3^ in head, the second | its height; longest ray of soft dorsal 2£ in head,

the outline of fin everywhere convexly rounded; anal spines strong and
low, the second half the height of the third, which equals length of eye

and snout ; soft rays high, the angle rounded, the posterior portion of

fin straight, not concave ; longest anal ray half head ; caudal lunate,

the longest ray If in head. Scales small, not arranged in regular series,

partially embedded, those on head and hinder part of body smooth ; head
wholly scaled, except premaxillaries and anterior part of maxillaries;

fins naked, except basal half of caudal ; sides covered with numerous

very minute accessory scales ; scales apparently in about 90 transverse

series above the lateral line, but extremely difficult to determine; scales

on cheeks, top of head, and above the lateral line anteriorly much reduced

in size. Color in spirits: Sides of head and body everywhere profusely

covered with rouftd brown spots, those on caudal peduncle largest, half

the diameter of the pupil, those anteriorly and above becoming much
smaller, those on top of head about the size of a pin head; on sides these

spots are surrounded with reticulations of grayish silvery, this ground
color darker and brownish on upper parts ; a dark brown streak behind

the maxillary, and one on membrane of premaxillary ; vertical fins light,

soft dorsal and anal with brown streaks on membranes between the rays

on basal half, and a few indistinct brown spots on middle of fin ; caudal

brown spotted, with a narrow white margin
;
pectorals light at base, the

distal half blackish, with a wide pale border posteriorly; ventrals with

brown streaks along membranes on inner face. (Gilbert.) Length 2 feet.

longest anal ray 1%; longest dorsal ray 2; longest dorsal spine 3%. Caudal, upper lobe 1%;
ventrals 2. Body deep, robust; anterior profile rather steep and straight; lower jaw moderately
projecting. Small canines in both jaws; preopercle with notch and a salient angle. Gill rakers
about 15 + 25, rather stout, the longest about lx/i in head; snout 3%. Posterior nostril oblong,
4 times as long as anterior. Dorsal spines low, the third and fourth but little longer than the
last. Dorsal fin pointed; anal very high, triangular iu form, anterior margin convex, posterior
concave. Sixth soft ray very high, reaching far beyond tip of last, which is short; spines grad-
uated. Caudal fin broad, on a broad peduncle, unequally lunate. Upper lobe longer and broader
than lower. Pectorals rounded. Color: Olive gray ground, paler below, clouded with dark above;
everywhere covered with small, roundish, dark olive or bronzed spots, so thick as to obscure the
ground color; very close-set on head and back, small and distinct, not larger than anterior nos-
tril, growing larger and less thick, dense below; posteriorly still larger, often half diameter of
pupil, and tending to run together, forming elongate blotches and vermiculations. Dorsal simi-
larly spotted with spots which grow faint in soft rays; pectoral, anal, and caudal like soft dorsal.
All soft fins growing dusky toward margin. Soft dorsal, anal, and caudal Very narrowly edged
with pale. Pectoral with broader pale margin; ventral like pectoral, pale edge narrower. When
seen from back an appearance of about 10 very faint dusky cross shades, probably more conspicu-
ous in youug.
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Gulf of California ; rather common about the rocky islands about Mazatlan;
a handsome species, valued as food. (-dpdaAfc, leopard.)

Mycteroperca pardahs, Gilbert, Proc. U. S. Nat. Mus., 1891, 551, La Paz Bay, Lower Cali-

fornia. (Coll. Albatross.)

Epinephelns pardalis, Boulenger, Cat., i, 268.

Subgenus MYCTEROPERCA.

1572. MYCTEROPERCA OLFAX (Jenyns).

(Yellow Grouper.)

Head 2,
a to 3; depth 3J-; eye small, 7 in head. D. XI, 17; A. Ill, 11;

scales 20-110 to 120-50, pores 75. Body robust, not strongly compressed

;

head deep, the snout rather sharp, the anterior profile steep ; mouth
large, the maxillary reaching somewhat beyond eye, 2i in head, its sur-

face scaly ; teeth moderate ; lower jaw prominent; canines normal; nos-

trils large, very close together, separated by a narrow, vertical septum,
the posterior about 3 times the diameter of the anterior, which is broader
than the septum

;
preorbital as broad as eye ; interorbital area flattish

and broad, 4f in head; gill rakers coarse and long, x + 15; preopercle

without salient angle, its notch moderate ; scales small, chiefly cycloid.

Dorsal spine strong, the second and third elevated so that the posterior

outline of the fin is concave, first spine just half the second, second and
third equal, 2| in head, fourth 1£ in third ; soft dorsal scarcely angular:

pectorals If in head; ventrals short, scarcely reaching vent ; caudal fin

shallow-lunate ; soft anal falcate, its posterior margin concave, the long-

est rays 2£ in head. Color brown, with some traces of grayish vermicula-

tions around small round brown spots; fins all dusky, especially distally
;

young covered all over with round brown spots, much smaller than the

pupil; a black mustache; pectoral with a narrow pale edge. (Descrip-

tion from No. 24198, M. C. Z., 2 feet long, from James Island, Galapagos.)

Galapagos Islands; Panama. Length 2 or 3 feet, (olfacto, to smell, from
the large size of the nostrils.)

Serranus olfax, Jenyns, Zoiil. Beagle, Fishes, 9, pi. 4, 1840, Galapagos Islands (Coll. Darwin):

Gi'NTHER, Proc. Zool. Soc. Loudon, 1877, 67.

Mycteroperca olfax, Jordan & Swain, /. c, 1884, 376; Jordan & Eiqenmann, /. c, 867, 1890.

Epinephelus olfax, Boulenger, Cat., I, 263.

Represented in deep water about the Galapagos Islands by

1572a. MYCTEROPERCA OLFAX RUBERRLUA, Jordan ft Bollman.

A large specimen taken by the Albatross at Abingdon [aland, m the

Galapagos, seems to have been bright rod in life. It probably represents

1 deep-water variety analagous to the red varieties of West Indian

species. The anal is a little lower than in an equally large specimen of

the typical olfax taken in the Bame locality. No other difference la

apparent. Abingdon Mand, Galapagos Group, (ruberrimus, verj red.)

Hjfcteroperca olfax nAtrrfata, Jordan a Bolmiam Ms. In Jordan a Eioskmann, k

ml.. 867, 1890, Abingdon Island.

ifyetmvpm << offa%, Jorsah a BouufAX, Proc. i . S. N»1 Bfn .. L889, l
s

i
. In pavf
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1573. MYCTEROPERCA ROSACEA (Streets).

(Cabrilla Calamaria.)

Head 2§ ; depth 21 ; eye 7 in head (adult). D. XI, 18; A. Ill, 11;

scales 25-130-10. Body rather elongate, compressed ; head large, com-

pressed, pointed anteriorly, the anterior profile nearly straight or slightly

convex; snout rather long and sharp, 3i in head. Mouth large, the

maxillary reaching to opposite posterior margin of eye, its length 2 in

head. Teeth in moderate bands; canines of moderate size, nearly verti-

cal, the lower turned somewhat backward. Interorbital space strongly

convex, its breadth about 4 in head. Preopercle with the angle a little

salient, the emargination above it rather distinct, the teeth small, those

near the angle being somewhat enlarged. Nostrils rounded, very close

together, the posterior much the larger. Gill rakers rather few and long,

about 17 on lower part of anterior arch. Scales small, chiefly cycloid.

Dorsal spines rather slender and low, the third 3§ in head ; soft dorsal

moderate ; caudal fin distinctly lunate, the upper lobe the longer, If in

head ; anal very high and falcate, the middle raj's produced in a point,

their length l^ in head, the posterior rays rapidly shortened, so that the

outline of the fin is much concave ; anal spines small, graduated

;

pectorals reaching beyond tips of ventrals, 2 in head. Color in life: Body
and fins nearly uniform brick red ; tip of pectorals dusky ; vertical fins

without distinct dusky edgings. In spirits, fading first to lemon color,

then to dull gray. Gulf of California. But three specimens, all adult,

of this beautifully colored species are known. The first was secured by
Dr. Streets at Angel Island ; the second, described above (28131, U.S. N.M.),

obtained at Mazatlan by Dr. Gilbert, where it is very rare ; and the third

obtained by Dr. Jordan in December, 1894, from Venados Islands, near

Mazatlan. Length of specimen described, 38 inches. The brown form,

if existing, is unknown, (rosaceus, rosy.)

Epinephelus rosaceus, Streets, Bull. TJ. S. Nat. Mus., vn, 51, 1877, Angel Island, Gulf of

California ; Boitlexger, Cat., i, 262.

Trisotropis rosaceus, Jordan & Gilbert, Bull. U. S. Fish Comm., n, 1882, 107.

Mycteroperca rosacea, Jordan & Swain, I. c, 362, 1884; Jordan & Eigenmaxn, I. c, 368, 1890.

1574. MYCTEROPERCA FALCATA (Poey).

(Scamp; Bacalao; Abadejo.)

Head 2} to 3; depth 3£- to 3£ ; eye large, 5 in head (in adult). D. XI,

16 to 18; A. Ill, 11; scales 22-130 to 140-47 to 55, pores 72 to 85. Body
moderately elongate, compressed, its greatest width 2} in its depth; head

compressed, rather pointed anteriorly, the anterior profile nearly straight.

Mouth rather large, the maxillary reaching posterior border of eye, 2\ in

head ; teeth in rather narrow bands; each jaw with two strong canines,

rather larger than in any related species, those of the upper jaw directed

very strongly forward and slightly downward ; those of the lower jaw
a little smaller, and directed similarly upward and backward. Interor-

bital space slightly convex, 5 in head. Nostrils close together, the
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posterior the larger. Upper limb of preopercle slightly convex, very
finely serrate ; a rather sharp notch above the angle, which is salient, and
bears a few coarse teeth. Gill rakers rather elongate, 15 or 16 besides

rudiments, 19 or 20 in all, on lower part of anterior arch. Scales small,

mostly cycloid. Dorsal spines rather slender and weak, the outline of
the fin gently curved, the second spine about equal to the eighth and
higher than the tenth ; the third and fourth spines longest, 2f in head

;

caudal with falcate lobes; anal with its middle rays exserted ; longest

ray of anal 21 in head; upper lobe of caudal 1£. Pectoral reaching tips

of ventrals, 1^ in head. Ventrals short, not reaching vent. Pyloric

ceeca 15. Color in life, brown above ; sides grayish brown, faintly covered
with darker spots which disappear in spirits

; eyes and angle of month
yellowish ; vertical fins dusky, the outer portions bluish black

; ventrals

and pectorals bluish black, the pectorals with a whitish edge. Length
2 to 3 feet. West Indies, north to Bermuda; a common food-fish at Havana.
(falcatus, scythe-shaped.)

Sen-anas falcatus, Poey, Memorias, n, 138, I860, Havana.
Trisotropis falcatus, Poey, Synopsis, 285, 1868.

Myvteroperca falcata, Jordan & Swain, I.e., 1884, 362; Jordan & Kiuen.mann, /. <•..

Epiuephelus falcatus, Boulenger, Cat., i, 261.

Represented on the Florida Coast by

1574a. MYCTEROPERCA FALCATA PHENAX, Jordan & Swain.

(Scamp ; Bacalao.)

Specimens from the Florida Coast differ somewhat from all those obsei

at Havana. The chief difference is in the direction of the canine teeth,

which are rather weaker than in var. falcata, those of the upper jaw-

scarcely directed forward, those of the lower scarcely backward. The
seme on the preopercle are rather weaker than in var. falcata. and there

is some difference in color, as is shown in the following notes on a speci-

men from Key West: Head 3; depth 3}. D. XI, 18; A. Ill, 11; scales

24-135-10. Color in life: Pinkish gray above, paler purplish gray below :

upper parts and opercle thickly covered with small, rounded, irregular

spots of dark brown ; sides with larger and fainter brown blotches, more
or less horizontally oblong, and somewhat reticulate: spinous dorsal

brownish; soft dorsal darker, faintly spotted, edged with dusky and

with a narrow rim of whitish anteriorly; caudal brownish, spotted with

duiker, its outer rays blackish posteriorly; anal dusky, blackish ante-

riorly, and edged with whitish: pectorals plain, dusky toward the tips,

edged with whitish; ventrals pale, tipped with dusky: month pale

scarcely greenish. Length about 2 feet. Coasts of southern Florida]

abundant about the Keys. (^6vaf, deoepl ivc equivalent to " scamp

falcatiu, Ooodb i linv, Proc. U. 8 Nat. Mas., 1879, 140; Jobdam 4 Gilbbbt, 8ynop<

Epinepfielus falcatus, Johvax, Proa I
, B. Nat Mas., 1884, 194.

tfycUroperca falcata phenate, Jobdam a Bwaih, Ptoi I B Nit. Ma . L884, • I, Key \v<

J>>KI>\N A l.l'.l \mann, I. <•., 868, IS

W. N. A. *76



1180 Bulletin 47, United States National Museum.

1575. MYCTEROPERCA YENADORUM, Jordan & Starks.

(Garlopa.)

Head 3
(
\ in length ; depth 3£. D. XI, 16 ; A. Ill, 11 ; scales small,

smoothish, about 130. Snout 3 in head; maxillary 2; eye 8. Gill rakers

3 _}_ 8
j
pectorals 1-&; fourth dorsal spine 3'i ; longest dorsal rays 3; longest

anal ray 2\ ; caudal lobe If. Ventrals 2£, measured to bony opercle.

Body robust, not strongly compressed, the head large. Lower jaw much
projecting. Posterior nostril 3 times diameter of anterior. Preopercle

scarcely notched, its angle scarcely salient, its teeth a little enlarged.

Gill rakers short, thick, few in number. Dorsal deep-notched, second

spine a little lower than the fourth ; soft dorsal high, slightly angulated
;

anal very high, with exserted rays; caudal well forked, lobes unequal.

Color: Olive brown, almost uniform, no spots or bands; dorsal, anal,

and caudal with broad black margin narrowly edged with whitish
;
pec-

toral and ventral darker behind
;
pectoral with pale edge. Gulf of Cali-

fornia; not rare about rocky islands. The type, a specimen from the

Venados Islands, weighing in life 75 pounds, has been sent as a skin to

the British Museum. Its length was 40 inches to base of caudal fin. The
species reaches a weight of 150 pounds, and is a food-fish of importance.

(Name from the Venados Islands near Mazatlan ; Ten a do, hunted, the

Spanish name of the deer, Mazatlan being the Indian equivalent of the

same word.)

Mycteroperca venadorum, Jordan & Starks, Fishes of Sinaloa, in Proc. Cal. Ac. Sci., 1895, 44t>,

Venados Islands. (Coll. Hopkins Exp. Type in British Museum.)

1576. MYCTEROPERCA CALLIURA, Poey.

Head 3 ; depth 3. D. XI, 16 ; A. Ill, 11 ; scales 90 to 100 ; eye 5 in

head ; snout 4f. Body rather deep and compressed
;

preopercle with

salient angle; gill rakers x-f-12; nostrils as in M. iigris, the posterior

considerably the larger, the two close together, the larger with an interior

horizontal cross partition at base ; anal scarcely angulate. Pyloric

caeca 12, large and firm. Color in spirits, brownish everywhere, with

grayish reticulations around small brown spots, these not larger than

pupil and not evident on head ; fins all edged with dusky. According

to Poey the color is dark brownish olive, with rounded spots of yellow-

ish, obscure in some specimens; lips yellowish; iris olive; fins dark

brown, darker on the edges of the vertical fins, with a pale edge along

the soft dorsal and anal; 8 narrow dusky cross bands, which disappear

after death. Caudal with a beautiful green cross band, preceding the

denticulations of its extremity. The pectoral toward the center i8 yellow-

ish, followed by a dark color coming from the coloration of the rays ; all

the posterior margin is green. Length 1£ feet. Coast of Cuba ; A
rery

rare; here described from No. 10011, M. C. Z., 14 inches long, apparently

one of Poey's types. {KdlXog, beauty; ovpd, tail.)

Mycteroperca calliura, Poey, Repertorio, i, 181, 309, 18(57, Cuba; Jordan & Eigenmann, /. c.,:$<;8,

1890.

TrisotropU calliurus, Poey, Synopsis, 284, 1868; Jordan A Swain, /. c, 366, 1884.

Epinepheltis calliurus, Boulenger, Cat., i, 2G4.
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1577. MYCTEROPERCA TIGRIS (Cuvier & Valenciennes).

(BonacI Gato.)

Head 2*
;
depth 3f. D. XI, 16 or 17 ; A. Ill, 10 or 11 ; scales 18-125 to

135-50 to 55, pores 80 to 85. Body moderately elongate, rather strongly
compressed. Head large, the anterior profile rather more strongly curved
than in most species, somewhat gibbons above the eyes

; snout not very
acute, 3* in head. Mouth very large, oblique, the maxillary extending
to beyond the eyes, its length 2£ in head. Canines moderate, nearly

vertical. Lower jaw strongly projecting; eye 6f in head. Posterior

nostril much larger than anterior, the two close together and close to

eye. Interorbital space strongly convex, its breadth 5J in head. Pre-

opercle forming a regular curve, without salient angle or conspicuous
emargination. Gill rakers very short and broad; about 6 developed on
lower half of arch, besides about 3 rudiments. Scales rather small,

chiefly cycloid. Dorsal spines rather slender, the second, third, and
fourth subequal, 3^ in head; soft dorsal slightly angulated, the tenth

ray slightly longer than the others, 3 in head ; caudal truncate or some-

what lunate, the outer rays l-,
3 in head ; anal high, slightly angulated,

the largest rays 2f in head; anal spines short, graduated; pectorals

reaching somewhat beyond tips of ventrals, 2 in head; ventrals short,

not reaching vent. Color in spirits, olivaceous ; the head covered with

very distinct honeycomb-like reticulations of darker olive, surrounding
pale spots, from the size of the nostril to that of the pupil ; body show-
ing traces of such spots; fins plain, the soft dorsal and anal edged with
blackish. Color in life, olive brown, with about 5 pale, grayish i

bands, narrower than the interspaces; these bands about obsolete in

spirits; all the fins bluish black, the vertical fins edged with whitish,

the pectorals tipped with orange; top of head reddish, becoming dusk\

in spirits. Length of specimen described (6708, II. S. N. M.) from Bar-

badoes, 19 inches. West Indies; not very common ; north to Bermuda.

(tigrU, tiger.)

Serrunus li'jris, Cuvier & Valenciennes, Hist. Nat. Poiss., ix, 440, 1833, San Domingo; G0n-
tiikr, Cat., I, 112.

BerramufeHmu, Poey, Memoriae, u, 134, 18G0, Havana.
tu repandus, Poey, Memoriae, n, 136, 18C0, Havana.
opit nticiilitlus, Gn.r,, Proc. Ac Nat, Sci., 1866, 106, Barbadoes; coloration fated.

IHtofropta tigrit, Post, Aim. Lye. Nat. Hist. N. v., 1869, 307.

Mycteroperea reticulata, Jordan & Swain, /.<•., 373, 1884.

8erramu rivuiahu, Post, Memoriae, u, 135, 1860.

Mycteroperea tigrii, Jordan A Swain, /. <•., 364, 1884; Jordan a Bioi tnt inn,

Epinepfielus tigrU, BoviJ VOIR, <';it., i. 259.

Represented in deep waters by a red form oi subspecies,

l.'»77a. HTCTEBOPERCi TIGBIS C1HKLOPABD1LI8 r

(Ground ooloi brighl red, otherwise as in Myoteroptrca tigri* Wesi

Indies. {oameU>pardalin
}
like ;i giraffe <»r oamelopard in oolor.

I

mil oamelopardalU Port, tfemoriaa, u I

pit < in,' IcpardaUe, Poll , Bj QO]
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506. CRATINUS, Steindachner.

Oratinus, Steindachner, Ichthyol. Beitnigo, vu, 19, 1878, (agassizii).

Body subfusiform, moderately compressed; the bead long and low;

cranium essentially as in Serranus, the smooth area above very large,

longer than the low and short supraoccipital crest. Lower jaw much
projecting. Canines small. Scales small and rough. Gill rakers mod-

erate. Dorsal spines very unequal, most of them attenuated into long

filaments without dermal appendage. Caudal slightly lunate. East

Pacific. This genus is related to Paralabrax,* differing in the form of

the head and in the prolongation of most of its dorsal spines, which

are attenuated into filaments without dermal appendage. One species

known, a fish with a very peculiar physiognomy. (Name unexplained;

perhaps from crates, a bundle of rods.)

1578. CRATINUS AGASSIZII, Steindachner.

Head to end of the opercular flap 2,] in length; depth 4. D. X, 12;

A. HI,7; eye 9 in head; snout 2f; maxillary 21; pectoral 2; ventrals

slightly shorter; longest ray of soft dorsal 3; second anal spine 5i;

scales 9-68-22. Body elongate, not much compressed
;

profile gently

curved from tip of snout to dorsal ; snout long and pointed; mouth large,

not very oblique; maxillary extending to posterior margin of eye; lower

jaw strongly projecting; teeth moderate, in several irregular series;

nostrils equal, nearly round, the space between them as great as their

diameter, the anterior one with a flap on its posterior margin ; eye small,

set high in the head; interorbital shallowly and evenly concave; supra-

occipital ridge extending nearly to upper angle of opercle ; rounded pos-

terior limb of preopercle finely serrate, lower limb entire; opercle with a

broad, flat spine, behind which is a large flap. Gill rakers moderate,

rather slender, 3 + 9, with 3 or 4 rudimentary ones. Snout, preorbital^

interorbital, and upper edge of maxillary with a few scattered, partially

embedded scales, with much naked skin between ; lower part of maxil-

lary and lower jaw naked ; cheeks closely set with small scales, opercles

with much larger ones ; many accessory scales on head. Scales on body

large, without accessory scales ; a few small scales running up on base of

soft dorsal ; all scales on body and head ctenoid. First dorsal spine

short, not much longer than eye, the second slightly longer : third, fourth,

fifth, and sixth extremely long, longer than head, and reaching to the

middle of soft dorsal, the rest not elongate ; soft dorsal moderately high,

the first rays the longest; second anal spine about twice as long and

much stouter than first, third slender, a little longer than second, and

closely united to first anal ray, the middle rays the longest, twice as long

as second spine, fin rounded behind; pectorals broad, the middle rays

longest, the fin bluntly rounded behind, reaching a little past ventrals;

caudal fin shallow-lunate. Color in spirits: Snout and upper parts dark

* Br. Boulenger is certainly in error in referring this species to his subgenus Serranus.
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brown, light below; dorsal, anal, and ventrals dark. Galapagos Archi-
pelago

;
scarce

;
the specimens here described from Charles Island, one of

the Galapagos, the largest about 18 inches long. The posterior half
of the body resembles that of the species of Paralabrax; the long, low
head suggests Philypnus. (Named for Professor Louis Agassiz.)

Gratinus agasstit, Steindachner, Ichth. Beitr., vn, 19, 1878, Galapagos Islands (Coll. Agas-
siz & Steindachner); Jordan A Eigenmann, /. c., Ii94, 1890.

Serranus aijassi:.ii, BoULENGER, Cat., I, 282.

507. HYPOPLECTRUS, Gill.

(Vacas.)

Hypopleclrus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 236, (puella).

Body more deep and compressed than in the other groups allied to Ser-

ranus. The skull differs from that of Serranua chiefly in the development
of the supraoccipital crest, which, in accordance with the form of the

body, is much elevated. The smooth area on top of cranium is large

extending backward to border of preopercle, the supraoccipital and pari-

etal crests being short; the ventrals, as in Sen-anus, sue behind the axil

of the pectoral. All the species have several autrorse serne on the lower
limb of the preopercle, but smaller than in Gonioplectrus. The species of

Hypopleclrus are all American, and a study of their relatious offers many
difficulties. We have examined typical examples of a large number of

the nominal species. While each of these shows certain striking peculi-

arities in color, most of them are absolutely identical, one with another,

in all other respects. Moreover, even among those in which the coloration

seems most sharply defined, there are many variations. After an exami-

nation of the large series of typical forms sent by Professor Poey to the

Museum at Cambridge, we find ourselves driven to the conclusion that all

the common forms of Hypopleclrus probably constitute but a single species,

subject to almost endless variations in color. This view we here adopt,

leaving for convenience sake the various nominal species to stand as color

varieties or subspecies, produced by the action of some agencies as yel

unknown, (vttu, below ; ttA^kt/oov, spur.)

a. Scales large, about 46 pores in lateral Hue; body short and deep, the depth '-"
, in length;

head 2?; profile from dorsal to occiput convex, concave above eye; preorbital narrow;

maxillary reaching to below middle of eye; lower jaw dightly included; teeth Btrong,

large teeth in front $; fourth dorsal -pine highest, 2J in head; middle caudal rays little

shorter than the outer ones; pectoral reaching anal; teeth of preopercle growing larger

downward; angle and lower limb with about strong radiating seme, those nearest

the angle largest, the others directed more and more forward. Color (of the .-ingle

[men known) black with violet luster; faint, pale streaks along the rows of scalei

on lowei parts of body; caudal fin abruptly translucent yellowish; pectorals coloi

tips of dorsal and anal spines and edge of soft rays abruptly whitish.

1 \vi 1.1 ft! -. !

aa. Scales moderate, 60 to 66 pores in the lateral line; dorsal raj 8 -', la

length, the hi ad about •'-; maxillary 2 In head; caudal fin slightly innate; fourth

•alq highest, 2| In bead; pectorals narrow, about reach inj aal spine;

gill rakers short and slender, x + 12. Coloration extreme]] rarious, characterising

many nominal specii M fibl d I"
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aaa. Scales small, 70 to 80 in the lateral line.

b. Caudal forked. Color purple with lighter cloudings; fins colorless, the external caudal

ray darker; caudal deeply lunate, the external rays much prolonged, especially

those of the tipper lobe, which are twice as long as the middle rays. Depth 2% in

length. Scales 9-70-32. gemma, 1581.

1579. HYPOPLECTRIS LAMPRURUS (Jordan and Gilbert).

Head 2? ; depth 2J. D. X, 15; A. 111,8; scales 6-60-x, pores 46; snout

about as long as eye, which is 3^ in head, greater than interorbital width
;

Body short and deep; profile from dorsal to occiput convex, concave

above eye; preorbital narrow; maxillary reaching to below middle of

eye; lower jaw slightly included; teeth strong; large teeth in front ^

;

snout and top of head naked ; cheeks and opercles scaly ; fourth dorsal

spine highest, 2|- in head ; middle caudal rays little shorter than the outer

ones
;
pectoral reaching anal, a little shorter than head or than ventral

;

anal spines strong, the second longer and stronger than third; teeth of

preopercle growing larger downward; angle and lower limb with about

9 strong radiating serrre, those nearest the angle largest, the others

directed more and more forward ; opercle with 2 fiat spines. Color (of

the single specimen known) black with violet luster; faint, pale streaks

along the rows of scales on lower parts of body ; caudal fin abruptly

translucent yellowish
;
pectorals colorless ; ventrals black ; tips of dorsal

and anal spines and edge of soft rays abruptly whitish. Panama ; known
from a single specimen ; well distinguished from the Atlantic species by
the much larger scales ; the single type has almost exactly the coloration

of the form called Hypoplectrus cMorurus. We can only guess as to the

color variations which it may undergo. (^a/x-n-pu^, bright; ovpd, tail.)

Serranns lamprurm, Jokdan & Gilbert, Bull. U. S. Fish Comm., i, 1881, 322, Panama. (Type,

No. 29651. Coll. Gilbert.)

Hypoplectrus lamprurus, Jordan, Proc. TJ. S. Nat. Mus., 1885, 370; Jordan & Eigenmann, I. c,

384, 1890.

1580. HTPOPLECTRIS IMCOLOR* (Walbaum).

(Vaca; Petit-negre.)

Head 2£ to 3 ; depth 2 to 2fc. D. X, 14 or 15; A. Ill, 8 ; scales 8 to 10-80

to 92-30 to 35, pores 52 to 60. Snout longer than eye, which is 3£ to 4 in

head ; lower jaw slightly projecting, with small canines ; maxillary 2 in

head, reaching nearly to middle of eye ; snout and top of head smooth
;

cheeks and opercles scaly ; caudal fin slightly lunate ; fourth dorsal

spine highest, 2| in head; pectorals narrow, about reaching second anal

*We have examined large numbers of specimens of this type in the Museum at Cambridge
and elsewhere. The best series seen is that sent from Havana by Poey to the Museum at Cambridge.
So far as we can discover, the various nominal species of this type are absolutely identical in all

respects except in color. Many of them

—

e. g., puella, indigo, chlornrus—seem at first sight to be
certainly different. Nevertheless, each of these forms is subject to wide variations, and from the

material which we have seen, we can draw no other conclusion than this: All belong to a single

species, which varies excessively in its coloration. Blue, yellow, and black are arranged in great
variety of patterns, in different specimens, and the cause of such variation is still unknown.
The following localities are represented in the specimens examined by us: puella, Havana,
St. Tbomas, St. Croix; vitulinus, Havana; pinnivarius, Havana; maculiferus, Havana; guttavarwu,

Havana; chlornrus, Havana; nigricans, Florida Keys, Havana, St. Thomas; indigo, Havana.
The other nominal epeciee we have not seen.
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spine, nearly as long as head, about equal to ventrals ; third anal spine

longest, as long as longest of dorsal
;
gill rakers short and slender, x + 12.

Length 6 to 12 inches. West Indies, north to the Florida Keys on rocky
shores; not recorded from Brazil; locally common and excessively vari-

able as indicated above. Only the form called nigricans thus far recorded
from the United States. Length about a foot, (unicolor, uniformly col-

ored
; a most inappropriate name even for the typical form ) Coloration

extremely various, the following being the nominal species or varieties

thus far described

:

a. Soft dorsal checkered or spotted with pale blue or crossed by blue lines (these occasionally

obsolete).

b. Body dusky, the head and belly orange, the top of the head olivaceous; a black spot

on each side of caudal peduncle close behind dorsal; black band or spot in front

of eye not bordered by blue; cheeks, opercle and breast with vertical lines of

metallic blue; dorsal yellowish; pectoral and caudal orange; a black spot in tbe

axil; upper margin of pectoral blue; anal orange with blue border; ventral

greenish, its base orange. unicolor (= mactjlifebus), 1580.

bb. Body all violet with 5 or G more or less distinct black cross bauds, the middle one broad-

est, covering the space from the fourth to the tenth dorsal spine and meeting its

fellow under the belly; the band at the nape broad and saddle-like, bounded by 2

pale cross streaks on nape, opercle, and cheeks; snout pale, a pale shade across it:

ventrals pale or dark; other fins, except spinous dorsal, mostly pale. Pc
8 series above lateral line.

c. Cheek with a blue band befo. e eye and some blue spots before it. puella, 1580a.

cc. Cheek without blue band; no blue spots on snout; colors duller, vmi.iNis, 1

bbb. Body and head yellow anteriorly; body abruptly black posteriorly, the back extending

forward to a wavy line reaching from first dorsal spine to vent; a broad dark-bine

hand in front of eye, bordered by 6ky blue; fins chiefly orange; ventral and anal

bordered by sky blue. pinnavaiui >.

aa. Soft dorsal plain, without distinct blue lines or spots.

d. Preorbital region with 1 or more dark-blue stripes, bordered by bright sky blue (not

fading in spirits).

e. Body yellow anteriorly, black posteriorly, the black extending forward to a line

joining the nape and last anal ray; fins orange; a single bine-black stripe or

spot in front of eye, ocellated with sky blue; caudal peduncle very dark above.

ct'TTW lhius, 1580d.

ee. Body all orange yellow, fins orange; snout and lower jaw bine; 2 blue strip's, each

bordered with sky blue, before the eye. oummiqi pta, 1580a

eee. Body saffron yellow, orange posteriorly; snout with blue Btreaksand some blue

dots.

(Id. Preorbital region without blue stripes; scales usually (?) smaller; pores 65, 11 series

above lateral line.

/. Preorbital region with violet spots; a round black spot on side of caudal peduncle;

dorsal light greenish; body light olive green above, reddish below; pectorals

pale yellow, the first ray blue; ventrals, anal, and caudal light orao

LBJ BB IMS

Jf. Preorbital region without distinct violet spots.

v. General color blackish, brown, or yellowish—not indigo blue,

//. Color brow nMi, the middle of the front of body yellow i>b
;
lins all yellow

except the ventrals, which are black. s
. 1580*.

lilt. Color yellowish pink; caudal and pectorals pule; ventral* and anal bright

light blue. UIIMv
;/;/. ('(dor of body black with \ iob-l -h.i d

• Pectoral and caudal fins abruptly bright yellow

.

rat bub, I

ii. Pectoral and caudal fins violet black like tbe rest ol the body.

NIURll v v-. I
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j. General color deep indigo blue everywhere on body and fins; body with

4 to G broad cross bars of darker blue.

k. Cheeks plain, without distinct stripes. indigo, 1580?.

kk. Cheeks with a dark-blue suborbital baud between 2 bands of clear

blue. bovim's, 1580m.

1580. HYPOPLECTRUS UNICOLOR (typical).

Perca unieolor, Walbaum, Artedi Piscium, m, 352, 1792, locality unknown; after Percan

unicolor, Seba, Thesaurus, in, 76, tab. 27, fig. 10.

Holocenlrus unieolor, Bloch & Schneider, Syst. Ichth., 322, 1801.

Plectropoma ephippium, Cuviek & Valenciennes, Hist. Nat. Poiss., ii, 408, 1828, locality

unknown; found among fishes from Java bought in Amsterdam.

Hypoplectrus maculiferus, Poey, Ann. Lye. Nat. Hist. N. Y., x, 78, pi. 1, x, 2, 1871, Havana.
Serranus unieolor, Boulenger, Cat., i, 299.

1580a. HYPOPLECTRUS UNICOLOR PUELLA (Cuvier & Valenciennes).

Plectropoma puella, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 405, pi. 37, 1828, Martinique;
Gi'NTiiER, Cat., i, 1G5, 1859.

Hypoplectrus puella, Poey, Synopsis, 290, 18G8; Jordan & Eigenmann, I. c, 383.

1580b. HYPOPLECTRUS UNICOLOR YITULIMS (Poey).

Plectropoma vitulinum, Poey, Memorias, i, G8, 1851, Havana.
Hypoplectrus vitulinus, Poey, Enumeratio, 23, 1875.

1580c. HYPOPLECTRUS UNICOLOR PINNIVARIUS (Poey).

Hypoplectrus pinnhiarius, Poey, Synopsis, 291, 18G8, Havana.

1580d. HYPOPLECTRUS UNICOLOR GUTTAYARIUS (Poey).

Plectropoma guttavarium, Poey, Memorias, i, 70, 1851, Havana; Gunther, Cat., i, 1GG, 1859.

Plectropoma melanorhina, Guichenot, Poissons, in Ramon de la Sagra, Hist. Cuba, 18, pi. 1, fig. 1,

1855, Havana.
Hypoplectrus guttavarius, Poey, Synopsis, 291, 18G8.

1580e. HYPOPLECTRUS UNICOLOR (JUMMIGUTTA (Poey).

Plectropoma gummigutta, Poey, Memorias, i, 70, 1851, Havana; GOnther, Cat., I, 1GG, 1859.

Hypoplectrus gumnngutla, Poey, Synopsis, 290, 18G8.

15S0f. HYPOPLECTRUS UNICOLOR CROCOTUS (Cope).

Plectropoma crocola* Cope, Trans. Am. Phil. Soc. Phila., xiv, 1871, 4GG, St. Martins, West
Indies. (Coll. Dr. Ii. E. Van Rijgersma.)

Hypoplectruscrocotus, Jordan & Eigenmann, I. c, 38G, 1890.

*Tbe following is the description of Hypoplectrus crocotus (Cope): "Form gibbous; depth 2.2 in
length without caudal; length of head 3 times in same. Eye 3^ in head (including spine).

Anterior rays of soft dorsal little more elevated than last ray of Bpinous fin. Radii 1). X, 15;
A. HI, 7. Ventrala to anal; pectoral to first soft ray of anal; caudal moderately emarginate.
Front concave in profile; muzzle a little longer than an orbit's diameter. Eight equal teeth on
the lower limb of the preoperculum; end of maxillary to line of posterior margin of pupil.
Scales 12-81-32. Length 4 5 inches. Color saffron yellow, becoming orange on the caudal,
anal, and vertical tins; dorsal region becoming brownish anteriorly; a narrow hand from front
of orbit posteriorly on cheek, and some small blue spots on side of muzzle; a narrow blue line
along upper edge of preoperculum; two faiut vertical lines on operculum; dorsal and pectoral
fins and jaws saffron yellow. This brilliant species wus found at St. Martins, W. I., by Dr.
It. E. van Rijgersma." (Cope.) The typo specimen is no longer to be found in the collection of
the Academy at Philadelphia.
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1580g. HYPOPLECTRUS UMCOLOR ABERRA>S (Poey).

Hypoplectrus aberrans, Poey, Synopsis, 291, 1868, Havana.

1580h. HYPOPLECTRUS UMCOLOR ACCEXSUS (Poey).

Pleclropoma accemum, Poey, Memorias, i, 72, 1851, Havana.
Hypoplectrus accensns, Poey, Synopsis, 290, 1868.

1580i. HYPOPLECTRUS UMCOLOR AFFIMS (Poey).

Pleclropoma affine. Poey, Memorias, n, 427, 18G1, Havana.
Tlypophctrus affinis, Poey, Enumeratio, 24, 1875.

1580J. HYPOPLECTRUS UMCOLOR CHLORURUS (Cuvier .v Valenciennes).

Plectropomu chloninim, Cuvier & Valenciennes, Ilist Nat. Poiss., n, 406, 1828, Martinique:
Glxtiier. Cat., i, 107.

Hypoplectrm chlorunis, Poe^, Synopsis, 290, 1868.

Serranus chlorurus, Jordan & Gilbert, Synopsis, 537, 1883.

1580k. HYPOPLECTRUS UMCOLOR NIGRICANS (Poey).

Plectropoma nigricans, Pof^, Memorias, i, 71, 1851, Havana.
Bypoplectnu nigricans, Poey, Synopsis, 290, 1868; Jordan & Gilbert", Synopsis, 918, 1

-

15801. HYPOPLECTRUS UMCOLOR INDIGO (Poey).

(Anil.)

Plectropuiiui indigo, Poey, Memorias, i, 09, 1851, tab 3, fig. 1, Havana. Cf nthkk. Oat., i, lot).

Hypoplectrm indigo Poey Synopsis, 290, 1868.

1580m HYPOPLECTRUS UMCOLOR ROYIMS (Poey).

Pteetropoma boviatnm, Poey, Memorias, i, 69, 1851, Havana: Gf ntiik.k, Cat., i, 166.

Hypoplectrnabovinus, Poey, Synopsis, 290, 1868.

1581. HYPOPLECTRUS GEMMA, Goode & Bean.

Head2i; depth 2£ ; eye 4 in head. B.VII; D.X,15; A. 111,7; C. 9+ 8;

P. 14; V. I, 5; scales 9-70-32. Least height of tho tail contained :> times

in the length of the head. The scales small, weakly ctenoid, abonl Tti in

the lateral line, 9 above it, and 29 below (elsewhere slated as 9-70-32);

lateral line following very closely the contour of the dorsal profile

throughout its entire extent. (Greatest length of head :; in distance from

the tip of snout to end of middle caudal rays. Snoul <"> in head; oper-

culum to end of Hap equal to snout; upper ja^ extending to vertical

from anterioi margin of orbit, its length equal to hah" that of head; lower

jaw about the same length; armature and squamation of the opercular

bones and dentition normal Distance of dorsal tin from snout \ ei y

slightly less than greatest height of bodj : length of dorsal base equal to

distance between its origin and base of the posterior ra\ of anal tin. the

fourth spine longest, its length equaling that of base of anal: anal tin
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inserted below origin of second dorsal ray, the base of its last ray being
beneath that of ninth dorsal ray, its third spine very slightly longer

than the second, their diameters equal ; anal higher than dorsal, its

greatest height equal to distance between base of the ventrals and origin

of anal ; caudal crescent-shaped, the external rays much prolonged,

especially those of the upper lobe, which are twice as long as the middle
caudal rays ; distance of pectorals from snout equal to height of body at

ventrals, their length equal to that of the superior caudal lobe; when
extended horizontally these fins reach to vertical from insertion of first

anal ray ; distance of ventrals from snout equal to half standard body
length; ventrals extending to insertion of anal, and equal in length to

the rays of the lower caudal lobe. Color in alcohol, dull purple; in life,

probably deep purple, with cloudings of lighter color; fins in alcohol

colorless, in life probably pearly ; external rays of the caudal correspond-

ing in hue with the deeper portions of the body color. Florida Keys
;

known from one specimen from Garden Key ; whether variable in color is

of course, not known, (gemma, a jewel.)

Hypoplectrua gemma, Goode & Bean, Proc. U. S. Nat. Mus., 1882, 428, Garden Key, Florida,

(Type, No. 3422) ; Jordan & Eigenmann, 1. c, 386, 1890.

508. PARALABRAX, Girard.

(Cabrillas Verdes.)

Paralabrax, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 131, (nebulifer).

Atractoperca, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 165, (clathratus).

Gonioperca, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 80, (albomaculatus).

Body robust, covered with small ctenoid scales. Mouth large, with

small lateral canines and no depressible teeth. The smooth area on the

top of the cranium is very short and small, not extending much behind

the orbits. The long and low supraoccipital crest extending well forward

to a line connecting the postfrontal processes. Ventral fins, as in Serranus

and Epineplielus, inserted behind the axil of the pectoral. Caudal fin

always lunate; some of the anterior dorsal spines considerably elevated.

Dorsal rays usually X, 14; anal III, 7. The known species of Paralabrax

are confined to the coasts of tropical America, where they are important

food-fishes, (rrapd, near; Labrax, Mftpat;, the sea bass or Eobalo of Europe,

Dicen tra rch u a la brax. )

a. Interorhital area more or less scaly, the scales extending forward at least to the middle of

pupil ; third dorsal spine longer than fourth
;
gill rakers x + 14 to 17

;
preorbital

broad, as broad as eye in adult ; some of the serraj on lower limb of preorbital hooked

forward.

b. Scales on top of head extending forward as far as front of eyes ; no round dark spots

anywhere except on cheeks and preorbital region ; lower jaw projecting ; eye mod-

erate, shorter than snout, about 5% in head ; mouth large, the maxillary 2§ in head,

rather narrower than the preorbital; first two dorsal spines short, the third very long,

three times second and nearly 2 in head ; caudal slightly lunate ; second anal spine

as long as third and much stouter; color greenish, with irregular pale and dark

mottling and traces of dark oblique cross bars
;
preorbital, suborbital, and cheeks

profusely marked with round orange spots ; a dark streak downward and backward

from eye. nebulifer 1582.
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bb. Scales on top of head extending forward ouly to middle of eyes ; head and sides of body
everywhere covered with dark orange spots; gill rakers short and thick, x + 12, the
longest 2Y2 in eye

;
body moderately elongate ; lower jaw projecting, but less so

than in P. nebulifer ; maxillary reaching middle of eye, 2| in head, scales quite
rough. Second dorsal spine short, not half the third, which is li in head, the
fourth scarcely shorter

;
second anal spine shorter than third ; caudal slightly con-

cave
;
color olive brown, thickly covered everywhere above with dark hexagonal

or roundish spots, so close together as to leave the ground color appearing as reticu-

lations around them
;
these spots are more or less confluent on the hack, and arc

most distinct, and tinged with orange on sides of head, on branchiostegals, and on
base of pectorals ; about seven dusky cross bars along the sides, in which the -

are deeper in color and more confluent ; a bluish stripe from eye across cheeks

;

soft dorsal and caudal with bronze spots. MACOLAtofasciatus, 1583.

aa. Interorbital area chiefly naked, the scales on top of head beginning more or less behind
the pupil

;
gill rakers x + 17 to 22 ; third dorsal spine scarcely longer than fourth.

c. Preorbital rather broad, more than three-fourths width of eye ; 6ides of back with large

white spots
;
fourth dorsul spine usually higher than third, so that the posterior

margin of the dorsal fin is deeply concave ; snout 3£ in head ; the scales beginning

opposite last part of pupil
;
gill rakers shortish, 9 -f- 19 ; first dorsal spine short ;

second one-third longer; third more than three times second; fourth about the

same ; anal spines short ; caudal lunate ; color dark above, abruptly pale below
;

a large, dark, oblique dash below eye, covering most of cheek ; a row of five

oblong, horizontal white blotches just below lateral line ; caudal dusky, its central

and posterior part pale ; anal and ventral black
;
pectoral pale ; spinous dorsal

dusky at base ; soft dorsal mottled. hvmeualis, 15S4.

cc. Preorbital narrow, not two-thirds width of eye ; body well compressed ; snout pointed;

preorbital narrow, not so broad as maxillary, less than half width of eye
;

gill

rakers rather long, x + 20 ; third, fourth, and fifth dorsal spines about equal,

the third twice the second, 2 in head; second anal spine longer thai) third
; caudal

fin slightly lunate ; color grayish green, with obscure broad dusky streaks and

bars ; sides often shaded and mottled with bluish and greenish, but usually with-

out distinct spots; a broad, dark, longitudinal shade along axis of body ; belly

plain silvery gray. claturatib, 1" s "'.

1582. PARALABRAX NEBULIFER (Girard).

(Johnny Verde.)

Head 2* in length ; depth 3^ to 3|. D. X, 14 ; A. Ill, 7 ; scales 16-110 to

120-33, pore8 72to8G; about 32 scales from dorsal to occiput. Body rather

elongate; lower jaw projecting; eye moderate, shorter than snout, about

5} in head
;
gill rakers half orbit, 8 -f- 14 to 17; preorbital broad, as broad

as eye in adult; some of the seme on lower limb of preorbital hooked

forward ; scales on top of head extending forward as far as front of eyes
J

no round dark spots anywhere except on cheeks and preorbital region;

interorbital nearly Hat: mouth large, t lie maxillary extending to below

pupil, 2| in head, rather narrower than the preorbital; first two dorsal

spines short, the third very long, three times second and nearly 2 in head:

BOfl dorsal rather low; caudal slightly lunate: second anal spine as long

as third and much stouter; pectorals moderate, li to If in head: ventrals

2 to 2A. Color greenish, with Irregular pale and dark mottling and traces

of dark oblique cross bars ; the colors fainl as if faded; fins dusky, mot-

tled; preorbital, Suborbital, and cbeeks profusely marked with round

orange spots; a dark streak downwardand backward from eye; lower

Bide of head salmon color : lower side of tail with w:i\\ whitish >treak>.
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Southern California from Monterey to Magdalena Bay
;
generally common

in shallow water; a food-fish of excellent quality. Length about 18

inches. Here described from San Diego specimens, (nebula, cloud; fero,

I bear.)

/ M- nebulifer, Girard, Proc. Ac. Nat. Sci. rhila., 18">1, 142, Monterey.

Paralabrax nebulifer, Gibard, Proc. Ac. Nat. Sci. rhila., 1856, 132; Girard, U.S. Pac. R. R.

Suiv., 33, pi. xii, fig. 1, 1858; GONTHEB, Cat., I, G2, 1859; Jordan & Eigf.nmann, 1. c,

388, 1890.

Serranus nebulifer, Steindachner, Ichth. Beitrage, in, 1, 1875; Jordan & Gilbert, Proc U. S.

Nat. Mils., 18S0, 456; Boulenger, Cat., i, 280.

1583. PARALABRAX MACULATOFASCIATUS (Steindachner).

(Spotted Cabrili.a.)

Head 2\ to 3; depth 3. D. X, 13 or 14; A. Ill, 7; scales 17-92 to

120-35, pores 66 to 80 ; about 35 small scales from dorsal to occiput.

Body moderately elongate; lower jaw projecting, but less so than in P.

nebulifer ; eye small, 5 to 6 in head, shorter than snout ; interorbital gently

convex; maxillary narrow, its width about half eye
;
preorbital wide,

wider than eye. Top of head scaled on median line to front of pupil,

naked on sides. Scales quite rough ; scales on top of head extending forward

only to middle of eyes. Gill rakers f in orbit, 6 -f- 13, the longest 2^ in eye.

Second dorsal spine short, not half the third, which is lj in head, the fourth

scarcely shorter ; second anal spine shorter than third
;
pectoral moderate,

H in head; ventrals If; caudal slightly concave. Color olive brown,

thickly covered everywhere above with dark hexagonal or roundish spots,

so close together as to leave the ground color appearing as reticulations

around them; these spots are more or less confluent on the back, and are

most distinct, and tinged with orange on sides of head, on branchiostegals,

and on base of pectorals; about 7 dusky cross bars along the sides, in

which the spots are deeper in color and more confluent; a bluish stripe

from eye across cheeks; lower parts yellow; soft dorsal and caudal with

bronze spots. Length about 18 inches. Lower Californian fauna, San

Pedro to Mazatlan ; everywhere common in sandy bays ; a good food-fish.

Here described from specimens from San Diego, (maculatus, spotted;

fasciatus, banded.)

Serranus maculaiofasciatus, Steindachner, Ichth. Notizen, vn, 5, 1808, Mazatlan; Jordan &

Gilbert, Proc U. S. Nat. Mus., 1881, 46; Jordan & Gilbert, Synopsis, 536, 1883; Evermann

& Jenkins, Proc. U. S. Nat. Mus., 1891, 142; Boulenger, Cat.,i, 281.

Serranus acanthoplwrus, Bocoubt, Ann. Sci. Nat., x, 1870,223, west coast of Mexico. (Cull.

Bocourt.)

Paralabrax maculatofasciatus, Jordan & Eigf.nmann, /. c, 388, 1890.

1584. PARALABRAX HUMERALIS (Cuvicr A Valenciennes).

Head 2ff to 3£ in length ; depth 3£ to 4. D. X, 11; A. Ill, 7; scales 13

1<> 1N-85 to 100-32, pores 64 to 70; about 32 scales before dorsal. Body

robust; canines small; snout 3^ in head; eye5£; least width of preor-

bital 6 in head; interorbital gently convex; the scales usually beginning
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opposite last part of pupil ; maxillary 2 J- in head ; nostrils small, sub-
equal

;
gill rakers 9 + 19; first dorsal spine short, second \ longer, third

more than 3 times second, fourth still longer (in specimens examined by
us 2 to 2f in head, not longer than third in other specimens, according
to authors), the fin thus very deeply notched; anal spines short, the
second about equal to third, 4| in head; caudal lunate; pectoral H to If
in head, the middle rays longest. Color in alcohol : Dark above, abruptly
pale below ; a large, dark, oblique dash below eye covering most of
cheek ; a row of 5 oblong, horizontal, white blotches just below lateral

line, first and second largest, about as long as eye, a single one as lar^e
as third blotch above this row below the second to fourth rays of soft

dorsal; caudal dusky, its central and posterior part pale: anal and ven-
tral black; pectoral pale; spinous dorsal dusky at base; soft dorsal mot-
tled with dark. Young (humeralis) with rather faint, dark bars and round,
pale spots on head and ventral fins. Length 2 to 3 feet. Pacific Coast of
South America from Panama to Juan Fernandez. According to Dr. Stein-

dachner this handsome species is quite common in the deep channels sep-

arating the Galapagos Islands from each other. Here described from No.
10222, M. C. Z., 2 feet long, from Indefatigable Island, representing the

form called albomaculatus, of which humeralis is regarded by Dr. Boulenger
as the young, (humeralis, pertaining to the shoulder.)

Serranus humeralis, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 246, 1828, Chili; GCnthf.i;,

Cat., i, 104, 1859; Boulenger, Cat., i, 278.

Serranus semifasciatus (Guichenot), Gay. Hist. Chile, u, 151, pi. 1, bis. fig. 2, 1847, Juan Fer-
nandez.

Percichthys godeffroyi, Gunther, Journ. Mus. Godeffroy, i, n, 2, 1873, 97, Iquique, Peru.
/Serranus albomaculatus, Jenyns, Zobl Beagle, Fishes, :5, pi. 2, 1840, Galapagos Archipelago;

Gunther, Cat., i, 105, 1859; Steindachner, Ichth. Beitrage, iv, 4, 1875, pi. 1, fig. _'.

Paralabrax albomaculatus, Jordan & Bollman, Proc. U. S. Nat. Mus., 1889, 181; JORDAN a Ki

mann, I. c, 389, 1890.

Paralabrax humeralis, Jordan & Eiqenmann, I. c, 389.

1585. PARALABRAX CLATHRATFS (Girsid)

(Cabrilla ; Rock B

Head 3; depth 3. D. X, 14; A III, 7; scales 14-90 to 100-30, 68 to ?:>

pores. Caudal slightly lunate, not forked; body elongate, more com-

pressed than in related species; snout pointed; eye 1| in Bnout,

head. Top of head mostly naked ; a few scales on median line behind

pupil; preorbital narrow, not so broad as maxillary, less than halt' w ulth

of eye: maxillary 2\ in head, broad at top; gill rakers rather long, x+ 20

to 21 ; third, fourth, and fifth dorsal spines aboul equal, the third twice

the second, 2 in head; second anal spine longer than third: pectoral

long, 1\ in head ; rentrals l,; caudal tin slightly Innate. Color grayish

green, with obscure, broad, dusky streaks and bars, which form reticula-

tions on t he sides; sides often shaded and mottled with bluish and green*

ish, but usually w ithout distinct spots ; a I
•
road, dark, longitudinal shade

Deal axis of body; belly plain Silver) graj Coasi Of southern Call lot ma.

from Ban Francisco to the Cerros Islands: the most common Bpeoies of
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Paralabrax on the California Coast; an excellent food-fish, reaching a

weight of nearly five pounds and length of 18 inches. Here described

from San Diego specimens, (clathratus, latticed, from the lattice-like

markings, from n/.f/dpov, a bar.)

Labrax da&ralw, Girard, Proc. Ai\ Nat. Sci. Phila., 1854, 143, San Diego.
Paralabrax clalhratus, Girard, Proc. Ac. Nat. .Sci. Phila,, 131, 1856; Girard, Pac. R. P. Survey,

34, 1858, pi. xii, fig. 5; Gvnther, Cat., i, 63, 1859.

Atractoperca clathrata, Gill, Proc. Ac Nat. Sci. Phila., 1861, 164.

Serramia dathratus, Steindachner, Ichth. Beitrage, m, 1, 1875; Jordan A Gilbert. Proc. I". .-.

Nat. Mus., 456, 18S0; Jordan & Gilbert, Synopsis, 535, 1883; Boulenger, Cat., 1,279.

Paralabrax dathratus, Jordan & Eigenmann, 1. c, 390, 1890.

509. CENTROPRISTES, Cuvier.

(Black Sea Bass.)

Centropristes, Cwier & Valenciennes, Hist. Nat. Poiss., in, 36, 1829, (nigricans).

Centropristis, Cuvier, Eegne Animal, Ed. n, 2, 145, 1829 (nigricans).

lYiloburus, Gill, Cat. Fish. East. Coast U. S., 30, 1861, (name only; trifurca).

Body robust, somewhat compressed, covered with rather large ctenoid

scales. Mouth large, formed as in Serranus and Paralabrax, the canines

small. Tongue smooth. Preopercle serrate, the lower teeth somewhat
antrorse. Gill rakers rather long and slender. Supraoccipital and parie-

tals with strong crests extending forward to between postfrontal pro-

cesses; frontals posteriorly with an angular transverse ridge in front of

supraoccipital connecting the parietal crests; posterior processes of pre-

niaxillaries not reaching frontals. The characteristic smooth area on top

of cranium very short and small. Dorsal short, its rays X, 11 ; anal rays

III, 7; caudal usually 3-lobed or double concave; the canines very weak
and the top of the head naked. The ventrals as in PrioHodes, close

together and inserted in advance of axil of pectoral
;

pectoral with 19

rays, its upper half truncate behind. The three species of Centrojjri^tcs

are closely related, (nivrpov, spine ; ^piaT^c, saw.)

Centropristes:

a. Dorsal spines with dermal flaps, which scarcely project heyond the tip of the spine; longest

dorsal spine less than half length of head.

b. Caudal fin more or less rounded; coloration in alcohol uniform; Bcales 5-50-13.

rufcs, 1586.

bb. Caudal fin with its angles little produced, the longest ray not exserted for a distance

equal to the length of the fin; gill rakers x -4- 18; scales on cheek in more than

7 rows; dorsal spines rather strong, the middle ones rather higher than the pos-

terior, which are lower than the suft rays; highest dorsal spine 2 in head; none

of the spines filamentous, color dusky brown or black, with paler longitudinal

streaks; dorsal with oblique light and dark stripes; young with a black longi-

tudinal band, many dark cross shades, and a large black spot on last dorsal spines.

Sexes notably different, the tin rays longer in the male. striatus, 1587.

bbb. Caudal fin with its upper and lower lobes filamentous, much produced, the middle

rays still longer, length of longest ray in the adult 2 in body; gill rakers about

x-f-12; scales on cheek in 7 rows; color grayish, each side with 3 longitudinal

rows of quadrate black blotches, the upper series obscure, the second froin

below the lateral line to caudal quite distinct, the third series composed of

shorter spots on a level with the lower half of the pectorals; some jet-black
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spots about opercle and above axil; dorsal with a series of jet-black spots along
its base; caudal with the middle rays black at their tips, the outer pale; jet-

black spots on middle rays. ocvt'Rus 1588
Trilobi'RVS (Tpels, three; Ao£6s, lobe; ovpd, tail):

an. Dorsal spines, or some of them, tipped with fleshy filaments, which project considerably
beyond the tip of tho spine; longest dorsal spine about half length of head; caudal
lobes more or less produced,

c. Body rather elongate, little compressed, the anterior profile nearly straight; eye large,

aa long as snout, about 4 in head; mouth large, the lower jaw projecting; 10 rows
of 6cales on cheek; dorsal spines slender, graduated rapidly to tho third or fourth,

thence decreasing to the last; fourth dorsal spine 2 in head; color olive gray;

sides with about 7 broad, diffuse, brown bars extending from back obliquely for-

ward to level of pectorals; a large black spot on membrane of last dorsal 6pines;

dorsal filaments scarlet; caudal with irregular cross rows of round brownish spots;

other fins similarly marked. Sexes little different. puiladelphicus, 1589.

Subgenus CENTROPRISTES.

1586. CENTROPRISTES RUFUS, Cuvier & Valen.ienncs.

This species resembles very closely Centropristes striatus in all respects, the

only difference that we can detect being that the caudal fin is quite regu-

larly rounded instead of trilobate. Fourth dorsal spine longest, 2 in

head. Scales 5-50-13. Eye 4£ in head. Pectorals extending beyond
ventrals, 1| in head. Color uniform dark—in alcohol. Known only

from the original types, two specimens in fair condition, from Martin-

ique, in the museum at Paris. The species is a doubtful one and its

characters need verification, (rufus, reddish.)

Centropristes rufus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 47, 1829, Martinique. (Coll.

Plee.)

1587. CENTROPRISTES STRIATUS* (Linmcus).

(Blaqk Sea Bass; Blackfish; Tally-Wag ; Hannahill; Black Will; Black Harry.)

Head 2§ ; depth 2£ to 3. D. X, 11 ; A. Ill, 7; scales 5-55 to 60-16 to 20,

pores 50 to 55. Body robust, the back somewhat elevated anteriorly :

head large, thick, little compressed ; top of head naked ; eye large, nearly

5 in head : mouth oblique, low, rather large ; lower jaw projecting : max-
illary broad, 2£ in head; teeth in broad bands, the canines small, none

of tho teeth movable; gill rakers long, about x-f-18 developed ; scales on

cheek in about 11 rows; posterior border of preopercle finely senate, the

angle and lower border with larger teeth, some of them turned forward :

maxillary slipping anteriorly under the edge of the preorbital, which is

as broad as the eye ; dorsal spines rather strong, the middle ones rather

higher than tho posterior, which are lower than the BoiK ia\s: highest

dorsal spine 2 in head; none of the spines filamentous, but provided

with short, lateral dermal Haps; pectorals very long, lj in head: \ en

trals scarcely shorter ; anal spines graduated; caudal slightly double

* Dr. Holhrooh has maintained that the northern form ofthisflsb [ttriatu* funmi
i- <li 1 1 in t from the southern atrariu». The northern form (itriatua) Is Mid to here the air Bladder
simple and the pectoral On «>« 1 <>n^ uh the rentrala in the southern flsh (ah isjsmiI the all

bladder is sacculated and <!"• pectoral longer than H"' ventral, We do not ini>i thai then
difforoi
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concave; with its angles little produced, the longest ray not exserted for

a distance equal to the length of the fin. Color dusky brown or black,

more or less mottled, and with paler longitudinal streaks along the rows

of scales ; dorsal with several series of elongate whitish spots forming

oblique light stripes; other fins dusky, mottled; young with a black

longitudinal band, which later breaks up, forming dark cross shades; a

large black spot on last dorsal spines. Sexes notably different, the fin

rays longer in the male, which approaches the male of Centropristes ocyu-

rus. Pyloric cceca 4 to 7. Length 18 inches. Atlantic Coast of United

States, Cape Ann to northern Florida ; common northward ; one of the

common food-fishes of our Atlantic Coast, reaching a weight of about 3

pounds ; its flesh excellent, (striatus, striped.)

Labru8 striatus, Linn.eus, Syst. Nat., Ed. x, 1758, 285, "America," (description very brief, but

not to be referred to any other fish i.

Perca atraria, Linnaeus, Syst. Nat., Ed. xn, 485, 1766, Carolina. (Coll. Dr. Garden.)

Blackfish, Schopf, Schriften der Naturforsch. Freunde, Berlin, vm, 164, 1788, New York.

Percafurva, Walbatjm, Artedi Piscium, 330, 1792, New York (after Blackfish of Schopf).

Coryphaena nigrescens, Bloch & Schneider, Syst. Ichth., 297, 1801, New York.

Ltdjanus trilobus, Lacepede, Hist. Nat. Poiss., iv, 246, 1802, locality unknown.
Perca varia, Mitchill, Report Fishes N. Y., 415, pi. 3, fig. 6, 1815, New York.

( 'entropristes nigricans, Cuvieb & Valenciennes, Hist. Nat. Poiss., in, 37, pi. 44, 1829, New York.

Seiranus nigrescens, Jordan & Gilbert, Synopsis, 917, 1883.

Centroprislis atrarius, Ginther, Cat., i, 86, 1859; Holbrook, Ichth. S. Carolina, 42, 1860; Boulen-

ger, Cat., i, 303.

Serranus atrarius, Jordan & Gilbert, Synopsis, 533, 1883; Jordan & Swain, Proc. U.S. Nat. Mus.,

231, 1884.

Serranusfurvus, Jordan, Proc. U. S. Nat. Mus., 546, 1884.

Centropristis striatus, Jordan & Eigenmann, I. c, 391, plate 64, 1890.

1588. CENTROPRISTES OCYURUS (Jordan & Evermann).

Head 2f ; depth 3. D. X, 11 ; A. Ill, 7 ; scales 5 or 6-50-11. Dorsal

spines not filamentous, the longest 2^ in head
;

pectorals If in head,

reaching a little past tips of ventrals. Scales on cheeks little larger

than in C. striatus, in about 7 rows. Serrre of preopercle smaller than in

C. striatus. Gill rakers shorter and farther apart than in Centropristes

striatus, only 11 or 12 developed. Color pale olive, somewhat darker on

the back ; each side with 3 longitudinal rows of quadrate black blotches
;

the uppermost series obscure, along base of dorsal fin ; the second dis-

tinct, and placed just below lateral line, the three anterior blotches of

this series somewhat confluent; the lower series very distinct jet black,

and not confluent, placed along side of belly, on the level of the axil

of the pectoral. The blotches in each series correspond in position to

those in the other series, so that, with dusky shades extending from

one to another, they form about 7 dusky cross bands ; some dark inky

spots on opercle and above base of pectoral ; opercle and preopercle

with dusky shades. Chin with some dusky ; spinous dorsal plain ; soft

dorsal with fine oblique bars on a pale ground, 2 of the dark blotches

on body extending on its base ; last ray with 2 or 3 dark spots. Caudal

fin with the middle rays black, the outer pale, all of them with darker

spots which become black on the median rays ; anal fin pale, slightly
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mottled, the tips of its rays dusky ; ventrals dusky
; pectorals entirely

pale
;
caudal fin with its upper and lower lobes filamentous, much pro-

duced, the middle rays still longer, exserted for a distance nearly equal
to £ length of head, the total length of the longest ray being half the
length of the body. Gulf of Mexico, in rather deep water ; known from
the Snapper Banks off Pensacola. In spite of the striking differences

in color, in which this species considerably resembles the very young of

CentroprisUs striatus, the details of form and structure are almost identi-

cal in the two species, the most notable difference being in the gill rakers.

Here described from the type, j0£ inches in length, (w/cv?, swift; ovpa,

tail.)

Serraims trifurcm, Jordan & Gilbert, Synopsis, 534, 18815; not Perca Irijurca, Linn
i

Serranus ocgvrug, Jordan & Evkrmann, Proc. U.S. Nat. Mus., 4G8, 1886, Snapper Banks off

Pensacola. (Type, No. 37997. Coll. Silas Stearns.)

CentropristU ocyurue, Jordan & Eigenmann, I. c, 392, 1890.

Subgenus TRILOBURUS, Gill.

1589. CEXTROPRISTES PHILADELPHICIS (Linnaeus).

(Rock Sea Bass.)

Head 2f to 2f ; depth 3£ to 3f. D. X, 11 ; A. Ill, 7 ; P. 17; C. 18 ; scales

5-52 to 55, 15 pores. Maxillary reaching posterior margin of pupil, 2±

in head ; mandibular band of teeth becoming a single series laterally : a

few inner teeth in the front of each jaw enlarged; lower jaw with the

inner series laterally and the outer series anteriorly of enlarged conical

teeth, the lateral teeth but little larger than those in front ; outer series

of upper jaw much enlarged, becoming smaller laterally, those in front

larger than any in lower jaw
;
patch on vomer crescent-shaped; on pala-

tines long and narrow. Head naked forward from occiput, including

suborbital ring, snout, preorbital, top of head, maxillary, and lower jaw ;

scales on cheeks small, in 9 to 11 very regular oblique series; scales on

opercles as large as those on body, in 8 or 9 oblique series, those on the flap

again smaller; least interorbital width about * diameter of eye, which is

4| in head; seme on and below preopercular angle slightly enlarged and

more distant than those above; suboperclo and interopercle finely, evenly

serrate. Gill rakers £ length of eye, 3 -f- 10 in number. First 2 d

spines short, the third and fourth nearly equal, the fourth J or nearly )

head; the last spines are then much shortened, forming a not eh, the lasl

spine 3§ in head, ri the ray following; membrane deeply incised betweeD

the spines, the upper angles produced beyond the spines in long, narrow

filaments, very variable in length, usually less than diameter of orbit;

the spines themselves are acute;* the structure of the dorsal thus does

not differ from that of Centropristet striatu8
f
which has also a trifuroate

tail. Caudal with the upper and middle rays nnieh produced and nearh

equal, the lower lobe but little lengthened ; median rays nearly as long

as head (: to \\), the lower ra\s al.otil | head. A young BpfcCiUN

v.t at all filamentous, m B| wed by Bolbrook I
Ichth B. •'.. pi. 7,

P.N. A. 77
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inches long, has caudal nearly evenly convex behind, with the upper

rays only slightly projecting. Anal spines short, graduated, the second

the strongest, the third slightly longer, about \ head ; longest rays

nearly \ head : middle ventral rays longest, not nearly reaching vent,

f head : pectoral snbtruncate, reaching vent, If in head. Scales very

strongly ctenoid, running well up on caudal fin and on membranes

of soft dorsal, anal, and ventrals. Color in life : Olivaceous above,

whitish below: 7 broad brown bars from back obliquely forward to

level of middle of pectorals, these almost obsolete along lateral line;

the color of the bars is not intense and is formed by shadings along

the base and margins of the scales : the anterior bar crosses the nape

and is very indistinct : snout and upper part of head with numerous

brownish-red spots and lines, 3 or 4 of these parallel and running from

eye to snout, the interspace usually light blue: upper lip reddish brown

;

tip of lower jaw broadly purplish; a dark blotch on opercle anteriorly

and sometimes a small, dark spot behind eye; lining of opercle and

throat lemon yellow; a large jet-black blotch behind pseudobranchia*;

spinous dorsal translucent, with indistinct whitish and dusky longitu-

dinal streaks ; a large blackish blotch on membrane of last spines imme-

diately above fourth vertical bar of sides ; some dark spots on the spines

form 2 irregular lengthwise series; dorsal filaments bright scarlet,
#
the

fin usually with light-bluish shading; soft dorsal with a series of bluish-

white spots near margin (1 between each 2 rays), 1 or more incomplete

series above and below this; the fin is margined with reddish brown,

and has usually several series of reddish-brown spots, these most numer-

ous posteriorly; some irregular olive-brown spots toward base; a small

black spot on base of membrane between eighth and ninth and 1 between

tenth and eleventh rays, the former frequently absent ; caudal translu-

cent, with irregular cross series of round brownish-red spots, the space

between them often with bluish-white spots ; the fin margined above

with brownish red; lower lobe whitish, unspotted; anal white, with a

median sulphur-yellow streak and a terminal dark bar: ventrals whit-

ish, with dusky areas, often uniform blackish; pectorals translucent;

peritoneum silvery. Sexes similar. Rocky shores of South Carolina, in

rather deep water; not yet seen elsewhere, but not rare at Charleston,

where the specimen, 9£ inches long, above described, was taken by Dr.

Gilbert. (Philadelphicus, from the city of Philadelphia, where the species

is not found.)

Perca philadelphica, Linn/fus, Syst. Nat., Ed. x, 1T58, 291, America.

Perca trifiirca, Linkscs, Syst. Nat., Ed. xn, 489, 1766, Carolina. (Coll. Dr. Garden.)

Luljanus (ridens, Lacepede, Hist. Nat. Poiss., iv, 246, 1802, Carolina.

Centroprislis tridens, Ciyier & VALENCIENNES, Hist. Nat. Poiss., m, 43, 1829.

Centropristis trifurcus, Holbrook, Ichth. S. Carolina, 49, pi. 7, fig. 1, 1860.

Anthias trifurcus, GCnther, Cat., i, 91, 1859.

8erranus philadelphicus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 18S2, 600.

8errami8 trifurcus, Jordan & Gilbert, Synopsis, 534, 1883

Ceniroprislit philadelphicus, Jordan & Eioenmann, /. c, 393, 1890.

Centropristes trifurca, BoCLENGEB, Cat., i, 304.
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510. DIPLECTRUM, Holbrook.

( Squirrel-fishes. )

Diplectrum, Holbrook, Ichthyology of South Carolina, Ed. 1, 32, 1850, (faxiadcaru = formosus).

Baliperca, Gill, Proc. Ac. Nat. Sci. Phila., 18G2, 230, (bivitlatns = radialix, and other species;

restricted to biviltatus by Jordan & Gilbert, Synopsis, 535).

Paraserranus, Bleeker, Verli. Akad. Amst., xiv, 1873, 0, (hasselli).

This genus is very close to Prionodes, from which it differs chiefly in

the armature of the preopercle, which is provided in the adult with 1

or 2 clusters of strong, straight, divergent spines. Smooth area on top

of head, as in Serranus, large, extending backward to a line connecting
borders of preopercle; the supraoccipital and parietal crests very short;

preorbital broad; maxillary widest before its tip
;
profile of snout rounded;

pectoral unsymmetrically rounded, its upper rays longest; veutrals

inserted* somewhat before axil of pectoral; dorsal spines slender, none
of them much elevated ; soft dorsal short, the rays X, 12 ; anal rays II T, 7 :

caudal lunate. Species all American, of small size and bright colors.

(<h'c, two; -xXr/KTpov, spur.)

Haliperca (aAs, sea; 7repKij, perch):

«. Preopercle with a single center of divergence of the Bpinules about its angle (in the adult

as well as in the young).

b. Gill rakers very long, slender, and numerous, about 25 below angle of arch; scales on

cheek in 7 or 8 rows; preopercular process narrow and truncate, its width about ',

bead; no black within gill cover; a pale-blue streak below orbit; about 18 Males

before dorsal; head with opercular flap about 3 in body. scivri s, 1590.

lb. Gill rakers moderate, about 10 below anglo of arch; spines on produced portion of pre-

opercle numerous, 8 to 20 in number; outline of the spinous dorsal I'm Bomewhat con-

vex, so that the fin is more deeply notched than in Diplectrum /omasum; jaws equal;

vertex naked; operclo black within.

c. Scales on cheeks small and regularly placed, in about 10 rows; 22 Bcales before dorsal;

head short, with opercular flap about 3 in body; width of preopercular process 1'..

to 5 in head, its posterior edge rounded; gill rakers x -|- 10, short and slender,

well separated; region above the large eyo prominent; snout short, bluntish;

cheeks with 10 rows of scales; theso regularly placed; seine on preopercle much
produced in the adult, short in tho young; upper lobe of caudal little produced.

Color light brown above, dull yellowish below; the scales on sides each with a

6ilvery center; irregular, vague, dark cross bars, broader than the inter-pa

black bar at base of caudal; usually no blue lines or white anas on head; soft

dorsal with bright-blue spots, each surround d by a dark-blue ring; caudal with

bars of similar spots; young with 2 black longitudinal stripes, the lower forming

a spot at base of caudal. BAD! mi, 1691.

Scales on cheek large, irregular, in 5 or 6 rows; head larger; soft dorsal pale below,

mottled above, without distinct blue spot-; 1 5 to IT Males before dorsal.

d. Head moderate, 'J'-'., in total length, with opercular flap; width of preopercular pi>'-

1 1

]

, load, Its posterior edge truncated; upper edge of preopercle nearer tip of

opercular flap than snout; brownish, with numerous traces of vague, dark

bars; s verj distinct black caudal spot; snout with 1 or .

r
> pale blotches; pale

streak from below eye a ross preopercular angle; no black at base of soft d

the tin with very faint traces of blue spots. Hi

<<</. Head very large, 2% to 2} . In total length with opercular Hap-; npper ai

preopen le midway between tip of snout and tip of opercular Hap; proopen u-

lar process very broad; soft dorsal dark at ba bubtplkctbi'w

1 1. 1 i.ii 1 \ as In Oentropri$te$, Dot bus, in which 1 ure placed bj Dr.

Bouley •

1
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Diplecteum:

aa. Preopercle with 2 clusters of divergent spines, the one at the angle, the other higher

(the two fascicles well separated in the adult, but smaller and coaleseeut in the young).

c. Head and body marked with many interrupted blue lines; preorbital broad, more than

twice the width of maxillary; lower half of preopercle with strong, straight

spines diverging from two centers; gill rakers short and small, x 4- 14; 11 rows of

scales on cheeks; caudal deeply lunate, the upper lobe the longer, sometimes end-

ing in a long filament. Color brownish, silvery below; sides with 7 or 8 longi-

tudinal deep-blue lines and about as many dark cross bars, the last bar forming a

large black blotch at upper base of caudal; young with 2 broad, dusky longitudi-

nal stripes, which become interrupted with age; 3 or 4 distinct blue stripes on

sides of top of head; 2 across preorbital, the lower forked; fins with narrow,

wavy bars of blue and pale yellow. foemoslm, 1594.

Subgenus HALIPERCA, Gill.

1590. DIPLECTEl"31 SCIUBUS, Gilbert.

Head 2f to 3 in length; depth 3* (in specimens 5 inches long). D. X,

12 ; A. Ill, 8. Scales on cheeks small, in 7 or 8 rather regular rows. Lat-

eral line with about 52 pores, about 75 vertical rows of scales above it

;

about 18 scales before dorsal. A single rather wide cluster of spines at

angle of preopercle, much as in Dipleetrum macropoma, the width of the

cluster 4i to 5 in head, in specimens 5 inches long. Upper angle of pre-

opercle nearer to end of opercular flap than tip of snout. Vertical fins

low, the height of soft dorsal £ length of head. Gill rakers long and

slender, about 14 -4- 25. In color this species differs from its near relatives

in having no black on the inside of gill cover, and in having a very light

blue line below the orbit ; the snout is without spots or streaks ; the

upper part of body is crossed with irregular dusky bars, and the soft

dorsal and caudal are marked with round yellow spots half as large as

the pupil, ocellated with blue or dusky. Known from small specimens

taken in considerable numbers, at stations 3014, 3015, 3021, 3026, and 3033,

all in shallow water in the Gulf of California. This species most resem-

bles Dipleetrum macropoma, differing strongly from this and all other spe-

cies of the genus in the very numerous long and slender gill rakers,

which are tr the diameter of the eye, even in young specimens ; they are

about 25 in number on the horizontal limb of the outer arch, instead of

12 as in radiate and macropoma, or 9 as in formosum. (Gilbert.) (Sciurus,

squirrel: the name squirrel-fish has been long applied to Dipleetrum for-

mosum, perhaps from a croaking noise it makes.)

lHplcrtrum sciurus, Gilbert, Proc. U. S. Nat. Mus., 1891, 550, Gulf of California, Albatross

Stations, Noe. 3014, 3021, 302C, and 3033. (Coll. Albatross.)

Serramu ocUtrut, Boulengek, Cat., i, 298.

1591. DIPLECTEUM EADIALE (Quoy & Gaimard).

(Aquavina.)

Head 3; depth 3fr. D. X, 12; A. Ill, 7: scales 8-60 to 70-20, 48 to 55

pores. Scales on cheeks small and regularly placed in about 10 rows;

width of preopercular process 4-J- to 5 in head, its posterior edge rounded
;
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gill rakers 6+ 13 or 14 with 4 or 5 rudimentary ones on upper angle, slen-

der, well separated ; region above the large eye prominent ; snout short,

bluntish, as long as eye, 4 in head ; cheeks with about 10 rows of scales,

regularly placed, about 22 scales before dorsal; seme on preopercle

much produced in the adult, short in the young, its upper angle nearer

to end of opercular flap than tip of snout ; upper lobe of caudal little

produced; longest dorsal spine 2| in head ; anal spines feeble, graduated.
Coloration of body light brown above, yellowish below ; sides salmon
color, much shading of cherry red on head and fins in life; head with

greenish streaks ;
the scales on sides each with a silvery center ; irregular

vague, dark cross bars broader than the interspaces
; a black bar at base

of caudal; usually no blue lines or white areas on head; soft dorsal with
bright-blue spots, each surrounded by a dark-blue ring ; caudal with bars

of similar spots
;
young with 2 black longitudinal stripes, the lower form-

ing a spot at base of caudal. Both coasts of tropical America, north to

Havana and Guaymas ; very common on the coast of Brazil and in the

Gulf of California; found in shallow bays; our specimens from Guaymas,
Mazatlan, Panama, Sarabaia, Rio Janeiro, and Havana, (radialu, radiant,

from the radiating preopercular spines.)

Serranus radialis, Quoy & Gaimard, Voyage Urauie, 316, 1824, Rio Janeiro; Cuvieu ft Valen-
ciennes, Hist. Nat. Poiss., n, 243, 1828; Boulengek, Cat., i, 297.

Serranus bimUatus, Cuvieu & Valenciennes, Hist. Nat. Poiss., n, 241, 1828, Martinique.

Centropriatet ayresi* Steindachner, Ichth. Notizen, vn, 1, 1808, pi. i, fig. 1, Santos, Brazil.

Parasen-amis hasselti, Bleeker, Verb. Akad. Amst., XIV, 1873, No. 2, 7.

CentroprisHs radialia, GCnther, Cat., i, 83, 1859; Steindachner, Ichth. Beitrage, iv, 6, 1875.

Hattperca bimttata, P"EY, Synopsis, 282, 18G8; Poev, Enumeratio, 22, 1S75.

Dipleclrum radialia, Streets, Bull. U. S. Nat. Mus., vn, 52, 1877; Jordan & Kigknmann, I. c,

398, 1890; Evermann & Jenkins, Proc U. S. Nat. Mus., 1891, 142.

Centroprislis biviltaius, GUnther, Cat., i, 82, 1859.

1592. DIPLECTRUM MACUOPOMA (Giinthor).

Head 3^; depth 3^. D. X, 12; A. 111,7; scales 5-48-14. Snout 1 in

head; eye 4. General form of body and head essentially as in />. radiale.

Produced portion of preopercle not very broad ; its (vertical) breadth not

more than i length of head. Scales on cheeks large and irregular, in 5

or 6 rows ; about 15 scales before dorsal; width of preopercular process

about J head, its posterior edge truncated; gill rakers x -f K>: longest

dorsal spine 2f in head. Coloration brownish, with numerous ti;n

vague, dark crossbars; a very distinct black caudal spot : snout with I

or 5 pale blotches ; a pale streak from below ej 6 across preopercular angle ;

no black at base of soft dor.sal, the tin with very taint t races of blue spots
;

caudal plain, darker toward tip; ventrals pale. Pacific Coast of tropical

America, in rather deep water, from Panama southward ; abundant j
here

described from specimens dredged by the Albatro»8, (jtaicpbt) large; irw/ia,

opercle.)

• Dr. Steindachner hai alreadj noted tho identity of his i

with Dipleotrum radiale, Willi l»i Steiudachner, wre And no difference between Allan'

Pacific examples of this type. Berranut biviUatut \* merely the young of tin- species. Bp<

lent t" us from Onba by Poey confirm this supposition, ai the] ulflbi from radio )
i ii"-

young differs from the adult in formontm.
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Centroprislis macropoma, GCnther, Proc. Zool. Soc. London, 1864, 145, Panama; GCnther,

Fishes Central America, 409, pi. lxv, 1S69.

Diplectrum macropoma, Jordan & Bollman, Proc. U. S. Nat. ilus., 1889, 157; Jordan A Eigen-

mann.7. c, 398, 1890.

1593. DIPLECTRUM EURYPLECTRrM, Jordan St Bollman.

Head (to end of opercular spine) 2} to 2f ; depth 3? to 31. D. X, 12:

A. Ill, 8 ; scales 8-50 to 55-18. Body moderately elongate, heavy through

shoulders; the hack not much elevated; anterior profile convex, nearly

straight ahove eyes ; mouth large, maxillary reaching posterior border of

eye, 2 in head ; snout blunt, 3f in head ; eye large, slightly shorter than

snout, 4 in head. Interorbital space appearing slightly concave, 1§- in eye.

Teeth as in D. radiale. Preopercular process very wide, its width li times

diameter of eye ; spines long and slender, 15 to 20 developed ; the lower

angle not so strongly projecting as in D. macropoma. Opercular spine

rather sharp, embedded. Opercular Hap long and well rounded at the end
;

upper end of preopercle midway between tip of snout and opercular flap.

Gill rakers rather long, stout as in other species, x + 12. Scales small,

rather firm, smaller than in other species, 8 or 9 rows on cheeks ; scales

on opercle smaller than in D. radiale or D. macropoma, about 12 scales

before dorsal. Dorsal spines weak, pungent, second ljj in third, fourth

and fifth almost equal, 3i in head; first soft ray 3 in head, shorter than next

the last ; upper lobe of caudal longest, lg to If in head, lower lobe If to 1}

in head ; first anal spine 1| in second, which is strongest and H in third,

latter 5 in head; soft rays showing a convex margin, the longest 3'j in head ;

pectorals broad, their posterior margin truncate-concave, their length If

in head; ventrals If inhead. Color brownish above, as in D. radiale, become

ingmore yellowish and silvery below ; sides with about 5 pairs of interrupted

black bars : a large black blotch at base of caudal ; markings on preorbi-

tal and cheeks rather indistinct ; a large black spot above preopercular

angle on opercle ; lips bluish; spinous dorsal dusky above ; a small pale

spot under tip of spines ; soft dorsal plain olive, dark at base; inner rays

of caudal tipped with dusky, a few lower rays pale; pectoral and anal

pale: ventrals dusky. This species is known from numerous specimens

dredged by the Albatross at stations 2795 and 2797, southwest of Panama,

at a depth of 33 fathoms, and at station 2805 at a depth of 511 fathoms.

The largest of these is about 7 inches long. This species and the preced-

ing, of which we have examined many specimens, are well distinguished

from Diplectrum radiale. with which Dr. Boulenger has united them. Di-

plectrum macropoma is in appearance, coloration, and in habit intermediate

between the other two, but the characters of all are well marked, (evpici

wide: Tr^KTpoVj spur.)

Diplectrum eon/plectrum, Jordan <i' Bollman, Proc. U. S. Nat. Mus., 1889, 157, Pacific Ocean,

off coast of Colombia, from 8° 06' 30" N., 78° 51' W., and 7 57' N., 78 55' W., 7

56' N., 79° 41' 30" W., stations 2797, 2795, 2805. (Type, No. 41141. Coll. Albatross.)
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Subgenus DIPLECTRUM.

1594. DIPLECTRUM FORMOSUM (Linnteus).

(Squirrel-fish; Serrano; Sand-fish.)

Head 3; depth 3|. D. X, 12; A. Ill, 7; scales 9-80 to 90-22, pores 54

to 60. Body elongate, the profile strongly arched above eyes ; month
large, lower jaw slightly projecting; maxillary narrow, reaching middle
of eye, 2\ in head ; canine teeth small ; eye placed high, shorter than
snout, about 5 in head; preorbital broad, more than twice the width of

maxillary ; upper part of margin of preopercle finely serrate ; preopercle

with two clusters of divergent spines, tbe one at the angle, the other

higher (the two fascicles well separated in the adult, but smaller and
coalescent in the young) ; distance from opercular flap to upper end of

preopercle \\ in rest of head ; opercular flap short and sharp
;
gill rakers

moderate, x -4- 14 or 15 ; top of head and preorbital region naked ; smooth
area on top of cranium very convex; 11 rows of scales on cheeks; tins.

except caudal, scaleless; 15 scales before dorsal; dorsal spines low and
slender, the first three graduated, tbe rest subequal ; caudal deeply

lunate, the upper lobe the longer, sometimes ending in a long filament;

anal spines very weak, the third longest, \\ in eye; pectoral If in head.

Color brownish, silvery below ; sides with 7 or 8 longitudinal blue lines,

bright blue above, pearly whitish below, and about as many dark cross

bars, the last bar forming a large black blotch at upper base of caudal ;

6 of these present, with another at base of dorsal ; a broken median

stripe before dorsal ; stripes on head brigbt blue; spinous dorsal with 2

stripes of light blue, bordered with darker, and 3 of light orange yellow
;

3 blue stripes and 4 yellow ones on soft dorsal: caudal with light-blue

reticulations around light-orange spots ; ventrals and anal bluish white,

shaded with, light yellowish; pectoral transparent; posterior [tart of

mouth .tinged with yellow;* young with 2 broad, dusky longitudinal

stripes, which become interrupted with age ; 3 or 4 distinct bine stripes

on sides and top of head ; 2 across preorbital, the lower forked ; tins with

narrow, wavy bars of blue and pale yellow. West Indies : eonunon t'loni

Charleston south to Montevideo. t A handsome nab, common on the

* A specimen obtained by Dr. Hugh M smith in Biscayne Bay. Florida, in February, bad tln>

following life colors: Body dull ligln brownish above, white below, marked b) B rather broad

dark cross bauds, 3 or 4 longitudinal dark stripes, and 8 narrow bluo longitudinal tripes most
distini i above where they contrast \\ itli the dark back. [lead yellow, 6 or narrow wavj blue

stripes on side of head below eye; bead between eyes marked bj 5 narrow blue cross bars run-

ning out "N the nose; a dark spot al base of (inula I; dorsal uniformly yellowish green, marked
by 2 median cross lines of blue, (•:uim- color as tbe back; tbe blue lines posteriorly forming small

yellow ocelli; caudal Bame as dorsal as to color and markings; other Bus white.

fWe have examined specimens from Charleston, Pi ' mtivaK j, Havana,
Pernambuco, and Bio Janeiro. These specimen! show in> evident specific differences, bul the

differences due to omewhat considerable. The imalkst specimens before us (2 iuches

long) have a very distinct dark lateral band running from the tip ol the snout and ending In a

dark pot al the up] oi tudal flu; another (paler) band runs from the upper part of < >«<

to base "i Is I dorsal ia\>; another from above eye along base <! dorsal Dnese bands are

sharply defined in the young, and traces of them are usually found hi all examples. In the

smallest specimen tl pi ipei le is simply but rrnte with a salient angle; in

ones n portion oi the preopercle Is prolonged backward and Its spines begin t" radiate. In

exumples oi 1 inchi i the spines are not yet divided I ut b, bul later the) begiu to show

radiation from 2 distinct centers. In specimen iches the 2 fasclcli ire dis-

tinct. In the largi t, tho upper lobe ol the caudal is fllamentou*
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South Atlantic and Gulf coasts of the United States on rocky or sandy

shores. Length about, a foot, (formosus, handsome.)

Perca formosa, Linnteus, Syst. Nat., Ed. xn, 4S8, 17G6, Carolina (Coll. Dr. Garden ; Gmelix.

Sy>t. Xat.. 1322, 1788 (copied), and of the copyists; partly confused with Hsemulon phanieri,

to which Bpecies some of the early references belong.

EpinepJutlus striatus, Bloch, Ichthyologia, pi. 330, 1793, Jamaica (not Anlhias striatw, Blocii,

which is really an Ejiinephelus.)

Serranus radians, Quoy & Gaimard, Toy. do l'Uranie, Poiss., 313, pi. 58, fig. 2, 1824, Monte-
video (?); Bovlenger, Cat., i, 295.

Serranusirradians, Cxjvieb & Valenciennes, Hist. Nat. Poiss., n, 244, 1828, Montevideo.

Serranus fascicularis, Civier it Valenciennes, Hist. Nat. Poiss., n, 245, pi. 30,1828, Brazil;

also ix, 431, 1833; Jorpan & Gilhert, Synopsis, 534, 1883.

Centropristis radians, Gunther, Cat., i, 83, 1859.

Oentropristisfascicularis, Gunther, Cat., i, 83, 1859.

Diplectrum fasciculare, Holbrook, Ichth. S. Carolina, 35, 18C0; Poey, Synopsis, 282, 1868.

Diplectrum radians, Poey, Enumeratio, 23, 1875.

Setranus formosus, Jordan, Proc. U. S. Nat. Mus., 1884, 35.

Diplectrum fonnosum, Jordan & Eigenmann, I. c, 397, pi. 65, 1890.

511. PRIONODES, Jenyns.

(Sekranos.)

rrionodes, Jenyns, Voyage of the Beagle : Fishes, 46, 1840, (fasciatus).

Mentiperca, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 236, {luciopercanus).

Body oblong, moderately compressed, covered with moderate-sized,

ctenoid scales. Lateral line normal in direction, not running close to the

back. Cranium above with a very large convex smooth area, which is

longer than the low supraorbital crest: supraoccipital and parietal crests

short, extending to a line connecting borders of the preopercle
;
posterior

outline of cranium nearly vertical in profile ; mouth large, the maxillary

not scaly and without supplemental bone; canines small, lateral; no

depressible teeth in jaws; teeth always present on vomer and palatines.*

Gill rakers usually few. Brancbiostegals 7. Dorsal with 10 rather slen-

der spines, either subequal or one of them much produced ; the fin not

deeply notched, the soft portion short, of 11 to 13 rays and nearly or quite

destitute of scales; anal short, with slender spines; caudal lunate or

truncate. Ventrals not very close together, inserted somewhat in advance

of pectorals, as in Centrojwistes and Diplectrum. Vertebra1
, 10 -4-14= 24.

Species of small size, probably all American, closely allied to the Old

World genus Serranus, from which they are distinguished by the short,

naked, soft dorsal, the anterior insertion of the ventrals, and the smaller

teeth. The type of Serranus (Serranus cabrilla) has the lateral line running

very high, following the outline of the back. The subgenus Serranellus

(Serranus scriha)ia intermediate, having the long soft dorsal and strong

dentition of Serranus, with the lateral line and general appearance of

Prionodes, the ventral fins longer and closer together, and inserted much
farther back; the skull is essentially similar in Prionodes, Duhs, and

Serranus. (-piuv, saw; tldnc, resemblance, from the resemblauce to Serranus—
serra, saw.)

* Not wanting, a- Btated by Jenyns, whoperhaps had an iujuredor imperfect specimen.
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Prionodes:

a. Scales large, 42 to 55 in the lateral line.

}>. Scales on cheek very large, in about 5 series; dorsal spines not quite equal, the fourth

longest, about twice length of tke ninth.

c. Teeth of jaws unusually small, the canines scarcely differentiated; lower teeth in

one series; lower jaw little projecting.

&. Head long, 2% in length; preorbital narrow, % eye; angle of preopercle slightly

projecting; vertex scaly, the serrse minute and equal; gill rakers long and

slender, x-f-16, the longest half eye; dorsal -pines weak, flexible, low;

caudal deeply lunate; pectorals long and narrow. Color dusky brownish,

paler below, a series of about 7 ill-defined dusky blotches along lateral

line; lining of opercle largely black, this appearing externally as a dusky

blotch; vertical fins transparent, with minute dark specks; no sharp mark-

ings on body or fins. i QUioEKS, 1595.

cc. Teeth unusually strong, 3 or 4 on each side in upper jaw as large as the largest

lateral teeth; jaws equal; preorbital extremely narrow, not % width of pupil;

preopercle very sharply serrate; gill rakers short, slender, x 10; caudal

forked. Color plain olivaceous; fins all pale: sides with about 6 faint dark

cross bauds, more or less confluent along Jateral line. n.rs, 159(5.

hl>. Scales on cheek moderate, in about 8 series; body oblong, heavy anteriorly; dorsal

outline a little elevated, the profile almost straight; eyes very large, a- loi

snout; lower jaw not projecting; canines small; mouth large; preorbital narrow;

gill rakers short, about x 4- 10; dorsal spines strong, the fourth highest, 2] ,
in

head, a little longer than longest soft ray; dorsal fin not notched; soft dorsal a

little scaly; caudal deeply lunate; pectorals long. Color light brownish, with

lighter blotches and faint dusky bars; a very conspicuous, sharply defined, verti-

cal white bar extending upward oh each side from just before vent: fin- pale.

PH03BB, 1

lihh. Scales on the cheek very small, in 10 to 12 series; second anal spine about as Ion

fourth dorsal spine. Body oblong, not elevated; snout sharp; lower jaw much

projecting, its tip entering the profile; teeth rather strong; gill rakers short and

few, x + 8. Dorsal continuous, the spines low, the longest :'> in head: caudal

somewhat lunate. Color light olivaceous, with 12 irregular, broad, dark-brown

bands extending to below the lateral line, appearing again at level of bat

pectorals as a series of rounded blotches; two pale streaks or rows of blotches

extending from snout through eye and backward; a broadbrown Btreak from eye

to upperangle of opercle; a dark spot at base of ventrals. one or more below

of pectorals, and one in front of the latter; caudal dark brown at base, reticu-

lated with irregular, narrow, light-blue lines, these marks most distinct on outer

rays; a large double blotch at base of caudal: anal and ventrals marked with

brownish-yellow spots; upper part of soft dorsal sharply spotted with dark brow n.

rASOlATl B, 1698 : BULLS]

Mentiperca (menfttm, chin; p«rea, perch):

<»«.-. Seal.- -mall, tin- lateral line with 60 to 75 in it- course.

e. LowerJaw not very strongly projecting.

/. Body covered with irregular, inky black spots and hand- Body long and low, tb

low and -harp, the lower jaw projecting; scales on cheek In 10 or 12 row
small; Lr ill raken verj short, \-f-7; dorsal low, Dot notched; caudal i

Color brow nish ahove. the sides yellow i*h, SInvw hen- above, below, and 00 tins

covered with irregular, Inky-black spots, blotches, and bands, the latter meeting

around the bell]
j
p« torala and anal plain; abroad ring around base ol caudal,

ami many Irregulai ipotsaround bases ol ventrals and pectorals; oumeroui Mack

spots on dorsalsand caudal, one ol those on front ol spinous dorsal verj consptc*

i]. .ii- in. i. a

jf. Bod] nol covered with conspicuous, h pots and bands,

</. Back with :; or more large, conspicuous m : llowish w bite. Bod] more

elongate than In related ipeciss; lower Jaw slight!] projecting; scales on

cheeks In 1 1 series; dorsal spines low, fifth the longest, '-"
, In head

, caudal

strongly Innate; pectorals and ventrals short Color brownish red >
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with areas of light yellow on sides of back; one before dorsal, a large one and

a small one below spinous dorsal; a large one below last rays of soft dorsal;

one on back of tail; top of head with 2 pale cross shades, one before, one

behind eyes; lower fins light orange; caudal red, with 2 conspicuous longi-

tudinal stripes of blackish red; dorsal red shaded, a maroon blotch on each

part of it, extending upward from a similar blotch on the back.

TABACAKIUS, 1601.

<•/<-/. Back without conspicuous blotches of yellowish white.

/(. Coloration nearly uniform; body elongate; snout short and thick; caudal

slightly lunate. Color brownish yellow on back, orange on sides, and

brighteror red on belly; nospotsnor bauds; upper part of head bluish,

the fins gray; caudal bordered above and below with brown.

FLAVESCENS, 1G02.

ee. Lowerjaw very strongly projecting; body elongate, moderately compressed; scales small,

about 70; snout sharp, much longer than the large eye; preopercle finely denticu-

lated; top of head with vertex naked; caudal deeply forked; skull depressed, with a

single crest; dorsal spines moderate, the third highest.

». Color clear brown with larger darker spots or bars on the sides; fins pale, more or

less tinged with orange. luciopercanus, 1603.

ii. Color red, with numerous roundish inky-black spots behind, a large quadrate dark

blotch on front of soft dorsal; lower half of caudal black; a large, oblong silver-

white blotch from before vent, extending upward and backward.

STILBOSTIGMA, 1604.

Subgenus PRIONODES.

1595. PRIONODES JEQUIDENS (Gilbert).

Head 2£; depth 3£; eye large, as long as snout, 4£ in bead. D. IX, I,

12; A. Ill, 7; scales 41-48-13, 5 series on cheeks parallel with posterior

margin of orbit. Body slender, the head very long, the caudal peduncle

narrow. Tip of lower jaw but little projecting ; mouth large, the max-

illary reaching vertical from posterior margin of pupil, 2J in head. Upper

jaw with teeth laterally in a single series, becoming double anteriorly

;

the outer teeth are larger and spaced but not canine-like ; the inner are

close-set, small, directed inward; the median pair of teeth of inner series

are larger than the others and directed backward. Teeth of lower jaw

in a single series forming a very narrow patch at symphysis. Teeth in a

narrow patch on vomer, the posterior enlarged, almost canine-like, directed

backward; on palatines in an irregular double series. Interorbital space

flat, its width § orbit. Preorbital narrow, i orbit. Angle of preopercle

slightly projecting, the vertical margin gently concave; teeth minute

and equal on both limbs and at angle. Opercle greatly produced back-

ward, reaching much beyond inner edge of shoulder girdle, the margin

of preopercle equidistant between front of eye and end of opercular flap.

Opercle with a single spine, the lower not developed. No spine on shoulder.

Gill rakers long and slender, x + 16, the longest i the diameter of the

large eye. Dorsal with weak, flexible, low spines, which increase in

length to the fourth (f length of head), then decrease to the ninth, which

is less than -£ the fourth, the tenth again longer ; dorsal rays slender, little

forked, the longest less than highest spine. Caudal deeply lunate; anal

short, with slender rays, the margin not rounded, the anterior rays long-

est, the posterior but little shortened ; anal spines slender, graduated, the
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third scarcely \ height of first soft ray ; ventrals inserted well in advance
of hase of pectorals, not nearly reaching vent. \ head; pectorals long and
narrow, reaching front of anal, with narrow scaly base, the posterior

margin obliquely truncate or somewhat /-shaped in the spread fin, the
lower rays slightly longer than upper, the middle rays shortest. Scales

large, ctenoid, a wide rough area within the spinous margin; cheeks and
opcrcles scaled, the scales on opercles larger than elsewhere; top of head
scaled as far forward as posterior margin of pupil : caudal fin scaled at

base of lobes; fins otherwise without scales; lateral line running high
and descending gradually to middle of caudal peduncle. Color in spirits

:

Dusky brownish above, lighter below ; a series of about 7 ill-defined dusky
blotches along lateral line, from which still fainter bars run downward,
soon disappearing; lining of opercle largely black; this apparent as a

dusky blotch externally ; vertical fins transparent, minutely punctate
with black ; median rays of ventrals black, the outer and inner whitish ;

peritoneum silvery white; no very conspicuous marks on body or fins.

Gulf of California. A single specimen known, about 7 inches long, from

Station 2996, in 112 fathoms, (fvquus, equal; dens, tooth.)

Serranus aequidens, Gilbert, Proc. U. S. Nat. Mus., 18S0, 61, Gulf of California, Albatross

Station No. 2996 (Type, 2so. 44277); Jordan & Eigenmann, l. c, 40(3; BoULKNOSa,

Cat., i, 291.

1596. PRIONODES FUSCULUS (Poey).

Head 2£; depth Sj-. D. X, 12; A. Ill, 7; scales 48. Body rather

elongate, little compressed ; scales on cheeks very large, in about 5 series :

teeth unusually strong, three or four on each side in upper jaw as iai

as the largest lateral teeth; eye very large, 2| in head; maxillary 2' in

head; jaws equal; preorbital extremely narrow, not i width of pupil

:

preopercle very sharply serrate; gill rakers short, slender, x -f- 10 : scales

very large, covering head forward to back of pupil ; first dorsal spine

short, second a little longer; fourth longest, 2£ in head; the reel

gradually shortened, lower than the soft rays, which are scaleless ; second

anal spine 4 in head, as long as third and stouter ; caudal forked. Color

plain olivaceous; fins all pale, no opercular blotch; sides with about 6

faint dark cross bands, more or less confluent along lateral line, and dis-

appearing below. Cuba; known only from the original type, sent by

Poey to the museum at Cambridge. From this specimen (10016, M. C. Z.,

7 inches in length) our' description is taken. {J'nxciilus, somewhat

tawny.)

Oentropritte$ftuctdu$, Post, Memorise, 11,342, L861, Havana. (Coll. P<x

Halip*rcaftucula Post, Synopsis, 281, i
vp

B

. Jordan & Eioknkavx, I. 0., 407, li a, Ckt., i, 290.

1197. PBIONODE8 PHttlE (Poey).

( I'miaiK).

M « . . « l i_' ' : depth :;!. l>. \,12: a. in, 7: scales 16, pores 60 to 63.

Body oblong, heai j anteriorly : dorsal outline a little elevated, the profile

almost straight; eyes verj large, as long as snout, 2H In head, twios the
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Body elongate, thick, covered with rather large deciduous scales. Head
very large, entirely covered with scales; eyes very large; teeth all villi-

form, without canines; no teeth on vomer or palatines. Branchiostegals

7; opercular bones not seriated nor spinous, the opercle ending in 2 feeble

points ; preopercle with prominent rounded or striated angle. Dorsals 2,

well separated, the first with 7 spines; anal spines 2. Caudal forked.

Soft fins more or less scaly
;
pyloric coeca numerous. Deep sea fishes of

the Atlantic and Mediterranean. t 'hm, above; yuvia, angle, the back
angulated.)

1509. EPIGONCS OCCIDENTALS, Goode & Bean.

Head 3 ; depth 7. D. VII-9; A. II, 9; scales 4-55-8. Least height of

tail equal to width of interorbital space. Eye nearly half length of

head and 7 in body. Snout about i eye ; maxillary reaching somewhat
beyond anterior margin of orbit, its length half that of head without

snout; premaxillary short and thin, its length about equal to that of

snout, its connection with the tip of maxillary ligamentous
;
groove for

premaxillary process naked, narrow, its length twice its width ; a weak
spine on the operculum. Sixteen gill rakers below the angle, the longest

about i length of maxillary. Weak villiform teeth in very narrow bands

on the jaws ; vomer and palatines toothless. Third spine of dorsal

longest. Interspace between dorsals as long as the last spine. Base of

soft dorsal i as long as head, the longest ray slightly longer than base

of fin. Ventral fin i length of head. Color in spirits: Upper parts dark

brown ; lower parts light brown ; inside of mouth pale ; trace of a dark

band beginning on the snout and continued behind the eye, along the

lateral line to the tail. Only one specimen known, secured by the

steamer Blake off Barbadoes, in 237 fathoms. The species is very readily

distinguished from the Mediterranean species (E. telescopium) by its more
slender form and its large number of rows of scales. Length 5J inches.

(Goode & Bean.) (occidentalis, western.)

Epigonus occidentals, Goode & Bean, Oceanic Ichthyology, 233, 1895, off Barbadoes. (Coll.

Blake.)

485. CHEILODIPTERUS, Lacepede.

Cheilodipterus, Lac£p£de, Hist. Nat. Poiss., in, 539, 1802, (sallatri.r, macrodon, etc., restricted by

Cuvier <fc Valenciennes, in 1828, to macrodon).

Chilodypterus, GCnther, amended spelling.

Paramia, Bleeker, Revision Apogonini, 74, 1874, (macrodon, the name Cheilodijrtcrns being trans-

ferred to Pomalomus saltalHx).

Body oblong, covered with rather large, deciduous scales ; teeth on

jaws, vomer, and palatines, some of them in both jaws strong, canine-

like; operculum without spine; preopercle with a double margin, the

posterior edge se*rrated ; eye large. Dorsal fins separated, the first of 6

fits chief characteristics are its globular eyes of extraordinary dimensions, its large and
strong fins, the powers of rapid swimming, and a generally vigorous and active constitution.
All these characteristics are necessary for its defense against the oceanic animals which frequent
the marine abysses, where it customarily lives."

—

Bisso.
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spines; anal spines 2; caudal forked. Tropical seas. (xelXog, lip; tits,

two, -nTepov, fin ; fishes with 2 dorsals and the upper lip extensible.)

1510. CHEILODIPTERUS AFFINIS, Poey.

Depth 4| in total length with caudal. D. VI-I, 9. A. II, 9. Eye 3 in

head ; mouth oblique, deeply cleft, the maxillary emarginate behind,

reaching to opposite center of pupil. Opercle with 2 flat spines and a

stria, which ends in the lower spine, behind which the subopercular lobe

extends
;
preopercle dentate, with a double border, having at its angle

scarcely discernible points. A spine on the mastoid region; jaws with

villiform teeth, with some canines in front; lower jaw with lateral

canines, also. Second dorsal opposite anal ; second ray of first and third

of second double height of the last ; ventral spine strong ; caudal emar-

ginate. Scales of back cycloid, those of sides finely ciliate; cheeks with

scales. Color red
;
peritoneum silvery ; base of caudal blackish ; opercle

smooth and shining. Cuba; 3 specimens known. (Poey.) Not seen by
us. (affinis, related, to Cheilodipterus macrodon.)

Cheilodipterus affinis, Poey, Ann. Ac. Nat. Sci. N. Y., xi, 1876, 58, Havana (Type, No. 37416.)

486. AMIICHTHYS, Poey.

Amiichlhys, Poey MS., in Jordan, Proc. U. S. Nat. Mus., 1886, 586, (diapterm).

Body rather elongate, covered with small, caducous scales. Headblunt-

ish, the mouth almost vertical, the lower jaw short. Small sharp teeth

on jaws, none on vomer or palatines ; opercles entire. Dorsal deeply

notched, very long, of 13 spines and 22 soft rays; anal short, with 3

spines and 8 soft rays. Lateral line parallel with the back; caudal

rounded. One species; the affinities of the genus doubtful, but probably

belonging to the Cheilodipterince. (Amia, a name used by Gronow and

Poey for Jpogon; Ix&vg, fish.)

1511. AMIICHTHYS DIAPTERUS (Poey).

Head 4 in total length with caudal ; depth 5 ; eye large, 2f in head. D.

XII-I, 22; A. Ill, 8 ; V. I, 5. Head bluntish. Mouth almost vertical

;

maxillary reaching pupil ; lower jaw short. Teeth in jaws only, sharp,

curved, and well separated. Opercles entire. Dorsals deeply notched

;

the third dorsal spine highest, more than half depth of body, the last

spine 2 in eye; second dorsal low, its height half that of longest dorsal

spine; caudal rounded; pectoral acute. Lateral line parallel with the

back. Scales small, caducous, each one with a central dot. Color uni-

form, the eyes silvery, the vertical fins yellowish. Two specimens, 2\

inches long, from the coast of Cuba. (Poey.) Not seen by us. (did,

divided; irrep6v, fin.)

"Genus? dfaptenu*," Pokt, Synopsis, 306, L861, Cuba.

Amiichthy$ diapterut, Jobdah, Proo. C S. Nat. Mus., 1886, 586.

• In view ol the doabl attached to the relations of these young fishes, the Bpecific oarae only
was published by Poey. With his permission, the generic came chosen by Poey was later printed

by ut. Jordan, the confusion iieing loss if tlu> species h;i> some recognised name.
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than any on the body, in 5 vertical series; preoperculum finely serrated,

the serr<*v coarser at the angle, obsolete on the lower border; middle oper-

cular spine strong, nearer lower than upper. Gill rakers moderate, 12 on

lower part of the anterior arch. Dorsal originating above base of pec-

toral, the spines increasing in size to the fourth, which equals § length

of head and is a little shorter than the longest soft rays ; no notch

between the spinous and soft portions; pectoral obtusely pointed,

slightly longer than ventrals, f length of head; second and third aual

spines equal, stouter and slightly shorter than longest dorsal ; caudal

slightly emarginate. Brown, with ill-defined darker vertical bars; soft

dorsal, anal, and caudal with small dark and light spots; pectorals and
ventrals yellowish. Length 6 inches. Coast of Jalisco, western Mexico.

Serranus bulleri, Boulengek, Cat., i, 288, 1895, Las Penas, Jalisco. (Coll. A. C. Buller.)

Subgenus MENTIPERCA, Gill.

1600. PRIONODES TIGBINUS (Bloch).

Head 2| ; depth 3£ ; eye 4 in head. D. X, 11 ; A. Ill, 7 ; scales 8-68-24,

60 pores. Body long and low, the head low and sharp, the lower jaw
projecting; scales small; top of head naked, the smooth area on frontal

region large ; scales on cheek small, in 10 or 12 rows
;
preopercle rounded,

with regular serra? ; teeth small
;
gill rakers very short, x + 6 to 8 ; max-

illary 21, reaching to center of eye ; soft dorsal and anal naked ; dorsal

low, not notched; caudal forked; second and third anal spines equal,

the second the strongest, 2\ in head
;
pectoral \\ in head. Color brown-

ish above, the sides yellowish, everywhere, above, below, and on fins

covered with irregular, inky-black spots, blotches, and bands, the latter

meeting around the belly
;
pectorals and anal plain ; a broad ring around

base of caudal, and many irregular spots around bases of ventrals and
pectorals; numerous black spots on dorsals and caudal, one of those on

front of spinous dorsal very conspicuous. West Indies ; scarce ; an

exceedingly handsome little fish, here described from the original type of

Svrranu* prwstigiator , sent by Poey to the Museum of Comparative Zool-

ogy, (tigrinus, spotted like a tiger.)

Holoceyitrxs tigrinus, Bloch, pi. 237, 1790, after Seba, Thesaurus, in, pi. xxvn, fig. 5, East Indies.

Serranus prsestigiator, Poey, Memorias, i, 58, pi. 2, fig. 2, 1851, Havana. (Coll. Poey. Type

in M. C. Z.)

f Oentropristes annularis, GCnther, Shore Fishes, Challenger, G, pi. 1, fig. B, 1880, Pernambuco
young specimen 2 inches long.

Centropristis prsestigiator, Gdntheb, Cat., i, 85, 1859.

Haliperca prsestigiator, Poey, Synopsis, 282, 1868.

Serranus tigrinus, Jordan, Proc. IT. S. Nat. Mus., 1886, 579; Jordan & Eigenmann, 1. c, 408,

1890; Boulengkr, Cat., T, 293.

f Serranus annularis, Jordan & Eigenmann, I. c, 406.

* The earliest specific name of this species, fasrialns, can not he used if the species be referred
to Serranus, as already more than one Serranus has been Galled fdsciatus. The name is, however,
not preoccupied in Prionodes. The genus Prionodes was supposed by Jenyns to differ from Serranus
by the absence of vomerine and palatine teeth. These teeth are, as a matter of fact, well devel-
oped in the young, but in some old specimens they are small, partly covered by the skin, and
possibly even deciduous. Renewed comparison shows that 1598a, Prionodes bulleri (Bouleuger), is

a distinct species, though close to P. fasciatus; the jaws shorter, the color dull.
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1601. PRIONODES TABACARIUS (Cuvier & Valenciennes).

(Jacome ; Bout de Tabac.)

Head 3; depth 3f. D. X, 12; A. Ill, 7; scales 11-90 to 98-25, 56 to 65

pores. Body more elongate than in related species
;
profile slightly con-

vex
;
interorbital space concave

; eyes large, longer than snout, 3£ in head :

maxillary reaching middle of eye; lower jaw slightly projecting; scales

on cheeks small, in 11 series; scales in front of dorsal small, crowded, in

25 series ; top of head naked
;
gill rakers long, x + 15 : dorsal .spines low,

fifth the longest, 2\ in head ; caudal strongly lunate; anal spines gradu-

ated, the third 3£ in head; pectorals and ventrals short, not reaching
vent. Branchiostegals 7. Color brownish red above, with areas of light

yellow on sides of back; 1 before dorsal, a large one and a small one
below spinous dorsal ; a large one below last rays of soft dorsal ; 1 on
back of tail; yellow before eye ; belly and lower parts light red : top of

head with 2 pale cross shades, 1 before and 1 behind eyes ; lower fins light

orange; caudal red, with 2 conspicuous longitudinal stripes of blackish

red; dorsal red-shaded, a maroon blotch on each part of it, extending

upward from a similar blotch on the back. Length 10 inches. Weal
Indies; our specimens from Havana, where it is rather common, (tabaca-

rius, pertaining to tabacum, tobacco, the fish being called bout de taboo

(cigar stump) by the negroes at Martinique.)

('• vUroprislea tabacarius, Cuvier & Valenciennes, Hist. Nat. Pois<=., m, 14, 1829, Martinique.

Berramu jacome, Poey, Memorias, i, .

r
>7. pi. 2, fig. 1, 1851, Havana.

Haliperca lot,,, •aria, Poey, Synopsis, 282, 1SG8.

Haliperca jacome, Poey, Ann. Lye. Nat. Hist. N. Y., 1871, 34.

Serrmms tabacariut, Jordan, Proc. U. S. Nat. Mus., 1886, 39; Jordan A Kkjknmann, /. c, 408,

1890; Bovlenger, Cat., i, 291.

1602. PRIOXODES FLAVESCENS* (Cuvier A Valenciennes).

Dorsal IXt, 12; anal III, 7; scales 7-90-27, 60 pores. Depth of body

3f- times in total length, length of head 3 times. Snout as long as diame-

ter of eye, which is 3| times in length of head : interorbital width 5

times in length of head; lower jaw projecting, with feeble oanine teeth

on the sides; maxillary extending to below center of eye, the width of

the distal extremity -J- diameter of eye ; ripper surface of head naked;

cheeks and opercles scaly; preoperculum finely seriated, the Berne

coarser at the angle, obsolete on the lower border; opercular spine

strong, equidistant. Gill rakers a little shorter than gill fringes, li on

lower part of anterior arch. Dorsal originating above base <>l" pe< •;.

Spines Bnbequal, not quite | length of head, i length of longest Bofl

rays; no QOtcfa between the spinous and soft portions of the tin. Pec

toral rounded, a little longer t lian \ ent lal, | lengt h of head. Third anal

spine longest, as long as dorsals. Caudal emarginate. BrOWI) SDOVS,

lighter (orange or red) on the belly; head bluish above; tins dark

i.i .1 from the t\ pe ipe< linen (Pari tfua N

t The pinoui dona] li malformed la front; the normal number of ipioM la no doubt I
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brown; caudal whitish in the middle. Total length 6£ inches.

Martinique; known only from the type, the above description of which
we copy from Boulenger. {flavescens, yellowish.)

Serranua flavetceus, Ciyier & Valenciennes, Hist. Nat. Poiss., vi, 506, 1830, Martinique; Jor-

dan & Figenmann, /. c, 408, 1890; Boulenger, Cat., i, 292.

1603. PRIOXODES LUCIOPERCAXUS* (Poey).

Head 3 in length; depth 3±. D. X, 12; A. Ill, 7; scales 7-70-20.

Body elongate, moderately compressed ; cranium depressed, with a single

crest; snout sharp ; lower jaw very strongly projecting; eye large, much
shorter than snout ; top of head naked ; caudal deeply forked ; dorsal

spines moderate, the third highest. Color clear brown with larger, darker

spots or bars on the sides; fins pale, more or less tinged with orange.

Coast of Cuba, apparently very rare, only the original type known (at

Cambridge) examined by us. (lucio2>erc<tnus, resembling Lucioperca , the

Pike Perch, a European genus of Percidw.)

Sen-arms luciopercanus, Poey, Memorias, i, 56, pi. 9, fig. 1, 1851, Havana; Jordan & Eigenmann,

1. c, 410, 1890 ; Boulenger, Cat., i, 294.

Centroprktis luciopercanus, OCnther, Cat., i, 84, 1869; Vaillant & Bocourt, Miss. Sci. au

Mexique, 1874, pi. v, fig. 1.

Mentiperca luciopercuna, Poey, Synopsis, 281, 1868.

1604. PRIOXODES STILBOSTIGMA, Jordan & Bollman.

Head 3; depth 3|. D. X, 12; A. Ill, 7 ; scales 8-58-18. Body elongate

elliptical, less slender than in Prionodes luciopercanus) back not much ele-

vated; anterior profile straight from tip of snout to front of dorsal.

Snout sharp, 3i in head, lower jaw considerably projecting, mandible 3|

in head. Mouth rather large; maxillary reaching nearly to middle of

pupil, 2f in head. Eye large, a little shorter than snout, 4 in head.

Interorbital space very slightly concave, ridged. Teeth small, anterior

teeth of front row in both jaws slightly enlarged; posterior teeth of

lower jaw also enlarged ; vomerine teeth in a V-shaped patch. Preopercle

finely serrate, the lower teeth a little coarser, the margin evenly rounded.

Opercle ending in three spines, of which the middle one is considerably

the largest ; membrane extending beyond spines. Gill rakers moderately

long and slender, about 9 developed. Scales small, firm, ctenoid ; 11 rows

* Three specimens from Martinique in the Paris Museum have the following characters: Dor-
sal X, 12; anal III, 7; scales 8 to 10-85 to 90-25 to 29, pores 56 to 59. Depth of hotly 3% to 3%
times in total length; length of head 3 times. Snout longer than diameter of eye, which is 3%
times in the leugth of head: interorbital width 6 to 7 times in length of head; lower jaw
strongly projecting, with feeble canine teeth on the sides; maxillary extending to below anterior

third or center of eye, the width of its distal extremity f diameter of eye; snout aud vertex
naked, cheeks and opercle scaly; preopercle finely serrated, the serrae coarser at the angle and
obsolete on the lower border; opercular spines strong. Gill rakers longer than gill fringes, 15
or 16 on lower part of anterior arch. Dorsal originating above base of pectoral; the spines

increasing in size to the fourth or fifth, which equals about % to h length of head, and exceeds
longest soft rays; no well-marked notch between the spinous and soft portions of the fin. Pec-
toral obtusely pointed, as long as ventral, % length of head. Third anal spine longest, about as

long as third dorsal. Caudal deeply emargiiiate, upper lobe the longer. Purplish, with reddish-
brown irregular spots or marblings; fins yellow, spinous dorsal partly purple; upper aud lower
caudal lobes bordered with purple. Total length, 8 inches. Caribbean Sea.
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on cheeks; 11 vertical rows on opercle to base of spines; 2 rows on inter-

opercle. Spinous dorsal rather low, not notched ; first spine about \\ in

second, fourth very slightly longer than third, as long as from tip of snout
to middle of eye, 2\ in head ; soft dorsal not elevated, first ray 2£ in

head ; upper lobe of caudal the longer, If in head ; lower lobe If in head

;

second anal spine strongest, hardly as long as third, which is 3f in head
;

first If in second ; first anal ray 3 in head
;
penultimate longest, 2£ in head

;

last somewhat shorter
;
pectorals pointed, 1£ in head, reaching beyond

tips of ventrals to vent ; ventrals If in head ; soft dorsal and anal with a

few scales. Scales on breast and belly small. Color reddish (probably
crimson in life), becoming paler beneath, breast somewhat orange

; a few
small, round, pale spots on cheeks and opercles ; occiput rather dark

;

lower jaw dusky; a slight bluish shade on preorbital; anterior part of

back with small indistinct light and dark specks; large, quadrate, inky-

black spot larger than eye at base of soft dorsal, which involves the basal

half of several rays, and extends downward almost to lateral line; in

this blotch are traces of three darker spots ; behind this, three much
smaller, roundish, black spots, which extend on fin ; below these a row of

about 10 round black spots smaller than pupil, on median line of side

extending from opposite front of large dorsal spot to base of caudal

;

below this series some fainter irregular spots of black ; extending

obliquely upward and backward from above tip of ventral fin to lateral

line a large, elliptical creamy or silvery blotch which is about as wide as

interorbital and as long as snout and eye ; this spot does not reach middle

line of belly; spinous, dorsal with 3 rows of diffuse, confluent, black

spots separated by pale streaks ; soft dorsal marked with several black

spots, which extend upward from body ; above these a pale median longi-

tudinal streak ; upper half of caudal red, with a few small black spots,

lower lobe inky black, with some pale edgings; outer half of ventrals

and anal dusky; pectorals pale. Length of type 7$ inches. In form it

agrees very closely writh Prionodesluciojyercanux, but the coloration is quite

different. Coast of Ecuador; known from a single example, dredged in

45 fathoms, at the equator. (ori/l/?6c, shining; any/ml, spot.)

Prionodes dtiboBtlgma, Jordan & Bollman, Proc. U. S. Nat. Mue., 1889, 158, Pacific Ocean, off

the coast of Ecuador, o° 50' S., 8g° 36' W.; depth 45 fathoms; Station 2809.

(Coll. Albatross.)

Serranus slilboslujina, Jordan & Eigenmann, I. c, 409, 1890; Boulenger, Cat., 1, 294*.

512. DULES, Cuvier.

huh*, c, vif.r, Rc-pne Animal, Ed. 11, Vol. 11, 147, 1829, {tturiga).

This genus is close to Prionodes, from which it differs in the possession

of but ti branohiostegals, and in the truncate form <>f the oaudal fin. in

one species th«- third dorsal spin.- is prolonged in a whip-like spine/

* " Par oc iiorii <ic doulea {etclave) aoui avoni eoulu lodlqai •

,\., ceux que depute longtempi uouaavona appeleei titfrapotu, aom qui. lul-mGme aatei arbl<

traire, a'eaf que la traduction de I'epithete donn< e 1 1 eepei e at Thmvpo* decrit* !<• plui andean**
mi at [VHolootntnu wnwade Blot h)." (Ouvitr A Valenoieni

¥ n a. 78



1218 Bulletin 47, United States National Museum.

American, (dovloq , a slave, the fish being under the lash of the long dor-

sal spine. t)

a. Third dorsal spine not longer than fourth, 3 in head; second anal spine considerably longer

than third, about 2% in head; lower jaw little projecting; gill rakers short and few,

6 or 8 in number; jaws scaleless; 6oft dorsal with small scales; pectoral long, reaching

anal. Color brown, with darker cross shades; soft dorsal, anal, and caudal fins check-

ered with blackish on a white ground; a broad white area or bar before anal fin.

b. Dorsal rays x, 13; head small, acuminate; pectoral fin finely barred with black and

whitish, precisely like the caudal fin; a very conspicuous inky-black blotch on

front of 6oft dorsal (.it least in young specimens), this being a continuation of one

of the bars on the body; a black ring about tail at base of caudal, before which are

6 or 7 dark bars, becoming progressively broader and fainter forward; lower parts

of head with a conspicuous network of dark streaks. subligarius, 1605.

bb. Dorsal rays x, 12; head less slender; pectorals red; inky blotch on soft dorsal small

or obsolete; dusky bars on body distinct. dispilurus, 1606.

aa. Third dorsal spine in the adult male greatly elevated, reaching past middle of soft dorsal,

its length quite variable ; second anal spine as long as third, 2| in head; lower jaw

prominent; gill rakers 10 to 12 below arch; pectoral shorter than head; brownish,

lower parts with light and dark shades; fins clouded. auriga, 1607.

1605. DULES SUBLIGARIUS (Cope).

Head 2-i; depth 2f; eye rather large, 4 in head. D. X, 13; A. Ill, 7;

scales about 6-42-17. Body rather deep, compressed, the back elevated,

the anterior profile nearly straight. Head long and low, slender, acumi-

nate, its depth at middle of eye but half its length in the smaller speci-

men, in the larger proportionately deeper. Mouth rather small, lower

jaw scarcely projecting; maxillary reaching to posterior margin of pupil,

its length 2£ in head; teeth small, the canines little developed, those on

sides of lower jaw largest. Preorbital and interorbital space very narrow.

Edge of preopercle subequally and rather sharply serrate ; none of the

teeth directed forward. Gill rakers short, rather few. Scales on cheek

small, in about 10 series. Dorsal fin scarcely emarginate, the fourth spine

not elevated, about 2£ in head, a little lower than the soft rays ; caudal

subtruncate, a little more than half head ; second anal spine longer and

stronger than third, 2£ in head; ventrals If in head; pectorals If ; neither

reaching front of anal ; dorsal and anal fins, jaws, preorbital, and front

of head scaleless. Olivaceous, tinged with reddish above, paler below

but not silvery ; each scale on the sides with a blackish margin, these

forming rather faint, continuous, dusky streaks
;
posterior part of sides

with faint traces of about 5 irregular cross shades of darker along the

sides ; a large blotch of cream color in front of the vent, extending upward
as an irregular cross bar to near the middle of the side, its posterior edge

sharply defined, its anterior fading into the color of the belly ; a black

ring around tail behind dorsal and anal ; a large black blotch on front of

soft dorsal, extending downward on the body, where it is less distinct

than on the fin ; cheeks yellowish ; opercles darker ; lower parts of head

brown, the preopercle (below), interopercle, lower jaw, and branchioste-

gals covered by a network of wavy bluish streaks ; spinous dorsal dark

f According to Dr. Boulenger this prolonged spine is a character of the male. We do not know
the foundation of this statement, and in other Serranidse no such sexual differences exist.
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gray, mottled ; soft dorsal similarly and more distinctly marked; pec-

torals, anal, and caudal grayish, with sharply denned narrow blackish

bars, somewhat undulating; ventrals faintly barred, mostly black.

South Atlantic coasts of the United States, in rather deep water; not
common ; recorded from Beaufort, Charleston, Pensacola Snapper Banks,
and Big Gasparilla ; a small and very pretty species. (Here described

from a specimen, No. 30859, U. S. Nat. Mus., 3 inches long, taken by Jor-

dan & Stearns from the Snapper Banks, off Pensacola. (subligariua, wear-
ing a truss, in allusion to the white cross band.)

Centropristis subligarius, Cope, Proc. Ac. Nat. Sci. Phila., 1870, 120, Pensacola.

Serranus subligarius, Goode & Bean, Proc. U. S. Nat. Mus., 1882, 238; Jordan A Gilbert, Proc.

U. S. Nat. Mus., 274, 1882; Jordan & Gilbert, Synopsis, 535, 1883; Jordan, Proc. U. ti.

Nat. Mus., 1884, 39; Jordan & Eigenmann, I. c, 405, 1890.

1606. DULES DISPILURUS (Gunther).

Head2f; depth 2f. D. X, 12; A. Ill, 7; scales 5-45-14. Preoperculum

rounded, finely serrated behind, entire below, without projecting angle.

Eye of moderate size, § length of head. Diameter of eye much more than

width of the interorbital space, but somewhat less than the extent of

the snout, contained 44- times in the length of the head. Opercles scaly
;

the scales on the preoperculum in 7 or 8 series, much smaller than those on

the operculum and rest of the body. Cleft of the mouth oblique, the

upper maxillary reaching to the vertical from the center of the eye;

preorbital somewhat wider than the maxillary. Preoperculum rounded,

finely serrated behind, entire below; suboperculum and interoperculmn

entire. Operculum with 3 flat short points, the upper and lower of which
are concealed by the scales, the middle one being the longest and sharp-

est. Dorsal fin commencing just above the extremity of the operculum :

its spinous portion scarcely lower, but longer than the soft; the fourth,

fifth, and sixth spines are the longest, more than i the length of the head ;

the first spine is very short, half as long as the diameter of the eye ; Bofl

dorsal rounded ; the anterior and middle rays the longest, the sixth bein u:

not quite twice as long as the last spine; caudal fin truncated, slightly

rounded at the angles, about $ of the total length; anal with the soft

portion narrow and deeper than the dorsal fin; second anal spine strong

and long, \ the length of the head; third anal spine much longei than

the first; pectoral long, rounded, reaching to above vent, \ of the length

of the head; ventrals not reaching to vent. Teeth villifonn, several

larger teeth in the outer series of each jaw; vomerine and palatine

teeth in narrow bands; tongue toothless. Brownish olive, with indistinct

darker cross bands extending on the dorsal tin : a broad white cross band

on the belly, before tho vent, extending upward to the Level of the ]•

t<n :i 1 fm : a small deep-black spot behind the top of the last dorsal spine,

on t he middle of t he first t wo dorsal rays; several other irregular more oi

less distinct spots on the dorsal tin corresponding to theoross bands oo

the body; the soft, vertical tins with transverse SOriOS of Small blown

HpotH: a small black round spot aboveand below on the rool of the caudal
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fin; pectoral red; ventral blackish. (Gunther) ; description of types, 2

specimens, 4 inches long, from Trinidad, (dig, twice; epilog, spot; ovpa,

tail.)

Centropristis dispilurus* Gunther, Proc. Zobl. Soc. Lond., 1867, 99, Trinidad.

1607. DULES AURIGA, Cuvier & Valenciennes.

Head 2*; depth 2i; eye3£; snout 4. D. X, 13; A. Ill, 7; scales 6-48-15,

pores 45 to 50. Branchiostegals 6, the first being obsolete. Body rather

deep and compressed; anterior profile steep and nearly straight; mouth
rather small, the lower jaw protruding; preorbital rather narrow, as

broad as pupil ; top of head naked ; the frontal area large and well defined,

broader than long ; occipital crest low and short, shorter than the frontal

area; teeth small, with no marked canines; gill rakers rather short and

slender, x + 9, besides rudiments (12 to 14 in all); maxillary 2| in head;

scales large, those above in series parallel with the lateral line ; scales on

breast small; third dorsal spine extremely long, reaching beyond middle

of soft dorsal ; other spines all short and even; soft dorsal moderate, a

little scaly at base ; dorsal not notched ; caudal truncate ; second anal

spine 2{* in head, as long as third, and a little stouter; pectoral lf6 in

head. Coloration in spirits, brownish ; a dark area from front of anal up

to soft dorsal ; before this a whitish area, upper parts with dark streaks

along the rows of scales, these faint and not continuous ; a dark band

upward from middle of base of ventrals; fins clouded. Length 10 inches.

Coasts of Brazil and Uruguay; said to range occasionally northward;

once reported by De Kay from New York, probably by error. Our descrip-

tion from several specimens (4531, M. C. Z.), the longest about 5^ inches

long, collected by Professor Agassiz at Rio de Janeiro, (auriga, a coach-

man, from the whip-like dorsal spine.)

Dales auriga, Cuvier & Valenciennes, Hist. Nat. Poiss., ill, 112, pi. 51, 1829, Brazil; De Eat,

New York Fauna: Fishes, 34, pi. 10, fig. 34, 1842; Jenyns, Zool. Beagle, Fishes, 16, 1840;

Castelnau, Anim. Nouv. ou rares Amer. Snd, 6, 1855; Gunther, Cat., i, 266; Jordan & Gil-

bert, Synopsis, 542, 1883 (description from the original type); Jordan, Proc. Ac. Nat. Sci.

Phila., 1884, 98; Jordan & Eigenmann, I. c, 395; Berg, Enum. Pesces Argentina y Uru-

guaya, 45, 1895.

* Centropi-v<tis dispilurus, from Trinidad, is said to have the dorsal x, 12, the dorsal spot small,

and the pectorals red; otherwise the description agrees entirely with Dales subligarius. With the

account of dispilurus the short description given by Cuvier and Valenciennes of Dules jlariventris

is in perfect agreement. One of the types of Brisout de Barueville's Centropristi* brosUiensia is

preserved in the museum at Paris, where it has been examined by us. It is .095 millimeters in

length, and was sent from the museum at Geneva. This specimen has the dorsal rays x, 12,

the dorsal spot obscure and diffuse, but is otherwise similar to subligarius. All specimens have the

second anal spine long, the caudal barred, a white bar before anal, the caudal truncate, with other

characters, which readily distinguish this species from all others related to it. It is not unlikely,

therefore, that subligarius, brasilieusis, flavivenlris, and dispilurus are synonyms of auriga. If 2 species

exist, subligarius, the northern form, would he separated from the auriga by the presence of

13 dorsal rays, by having the pectoral fin barred like the caudal, and the black spot on the dor-

sal very large. It maybe, however, that auriga or brasiliensis represents the adult of the species,

auriga or dispilurus younger specimens, and subligarius those still younger. In the type of brasilien-

sis the head is considerably less slender than in subligarius. This is probably a matter of age. This

species reaches but a small size, none of the known specimens being 6 inches in length, the

largest of subligarius but 4i Dr. Boulenger places all these nominal species in the synonymy of Dules

auriga, regarding flaviveitiris as the female and auriga as the male. Dr. Carlos Berg (Enum.
Peces Argentina y Uruguaya, p: 45, 1895), reaches the same conclusion. He remarks: "Most
male examples have the "white ventral spot which Cuvier A' Valenciennes indicate only in the

female, Dules fluvivenlris." Dules subligarius is certainly different from Dulesauriga both in form and
color.
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Dules Jlavivenlris, Cuvier i Valenciennes, Hist. Nat. Poiss., m, 113, 1829, Brazil; Gvnther,
Cat., i, 267, 1859.

Cenlropristis brasilieusis, BrisOut de Barnevili.e, Revue Zoologique, 1847, 131, Bahia; sent to

Paris from the Museum of Geneva; Gfnther, Cat., i. 85, 1859.

Serranns brasilieusis, Jordan, Proc. U. S. Nat Mus., 188G, 533 (from type).

Serranus flaviveutris, Jordan & Eigenmann, I. c.,406, 1890.

Serranus auriga, Boulenger, Cat., i, 287.

513. PARANTHIAS, Guichenot.

Brachyrhinus, Gill, Proc. Ac. Nat. Sci. Phila.,1862, 236, (creolus = ftucifer) (preoccupied in ento-

mology).

Paranthias, Guichenot, Ann. Soc. Linn. Maine-et-Loire, x, 1868, (furcifer = creolus).

Body strongly compressed; snout short; maxillary broad, scaly, its

supplemental bone reduced to a rudiment : teeth small, recurved, in nar-

row bands, 2 to 4 canines in front
;
preorbital very narrow

;
preopercle

serrate, with a salient angle; gill rakers slender and numerous; scales

small, ctenoid; lateral line complete, running high, the tube with an

ascending tubule on each scale ; dorsal fin low. of 9 short spines, the

third longest; soft dorsal low, long, like the soft anal, closely scaled at

base; anal short and small, its spines graduated, its rays III, 9 or 10;

pectorals long, obtusely lanceolate, symmetrical, with 20 or 21 rays

:

ventrals long, close together, inserted behind pectoral; a fleshy ridge

extending backward from axilla; caudal deeply forked ; branchiostegals

7; frontal bones* with an anterior concavity for the reception of pos-

terior processes of premaxillaries and with a knob-like process on each

side behind interorbital area; supraoccipital bone extending forward to

between postfrontal processes; supraoccipital and parietal crests pro-

duced on the frontals to between orbits ; vertebrae 10 + 14 = 24 : pyloric

cceca 6 to 8. One of the most strongly marked genera. But one species

is known, a beautifully colored fish, inhabiting deep waters, (napa, near:

Anthias. a related genus.)

1608. PARANTHIAS FURCIFER (Cuvier A: Valenciennes).

(Rabirubia de lo Alto; Creole Fl3H.)

Head 3^; depth 3; snout about 4 in head ; eye about!. D. IX. 18 to 30;

A. Ill, 9 or 10; scales 12-120 to 135-35, pores 77 to 85. Body moderately

elongate, strongly compressed ; the profile convex and the snout short, as

in Anthias; maxillary reaching to below middle of eye, - in head : max-

illary broadened posteriorly, its surface scaled, as in Anthiat, Its distal

extremity | to I eye; teeth small, recurved, in a narrow band in

jaw, 2 to 4 straight canines near the front of each jaw : preorbital \ «r\

narrow; preopercle finely serrate, with Balienl angle <>r enlarged teeth;

gill rakers long, slender, and close-set, 12 -f 20 '" nnmber, the longest |

eye; scales small, closely and regnlarly imbricated, raosl «>!' t hem si ronglj

ctenoid; dorsal tin low, the spines strong, the third longest, 2{ in head:

soft rays of dorsal low, scarcely higher than longest spine: anal short,

* For an account of tho skeleton se« Qttnther, < a
,

i, 101,
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its longest (second) soft ray 2 in head, its third spine longest, 2| in head;

ventrals narrow, \\ in head, not reaching vent; pectorals lanceolate, as

long as head; humeral scale long. Color bright red, or salmon color,

with 3 small violet spots, 1 on side of back and 1 or 2 on the tail ; a bar of

similar color extending from upper corner of pectoral across the humeral
process ; sides with faint oblique streaks along the rows of scales ; dorsal

fin with a longitudinal blackish streak. Both coasts of tropical America,

Cuba to Brazil, Cape San Lucas to the Galapagos, common about the out-

lying islands ; the specimens here described from Havana. We are not able

to separate the Pacific form (colonus) from the Atlantic (furcifer). A most
beautiful fish, (furca, fork; fero, I bear; from the form of the caudal.)

Serraniis furcifer, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 264, 1828, Brazil.

Serranns creolus, Cuvier & Valenciennes, Hist. Nat. Poiss., n, 265, 1828, Martinique, San
Domingo; Gunther, Cat., i, 100, 1859; Steindachner, Ichth. Beitriige, iv, 6, 1875.

Corvina oxyptera, De Kay, New York Fauna: Fishes, 77, pi. xxx, fig. 96, 1842, locality unknown.
Serraniis colonus, Valenciennes, Voyage Venus, Zool., 300, pi. 2, fig. 1, 1846, Galapagos Islands.

Anthias furcifer, Gunther, Cat., i, 91, 1859.

Brachyrhinus creolus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 249.

Paranthias creolus, Guichenot, Ann. Linnsean Soc, x, 1868.

Paranthias furcifer, Guichenot, Ann. Linna?an Soc, x, 1868.

Brachyrhinus furcifer, Jordan & Gilbert, Synopsis, 916, 1883.

Paranthias furcifer, Jordan & Eigenmann, I. c, 381, 1890; Boulenger, Cat., i, 273.

514. HEMIANTHIAS, Steindachner.

Hemianthias, Steindachner, Ichth. Beitrage, 1, 4, 1874, (peruanus).

This genus is very close to Pronotogrammus, from which it differs chiefly

in the more posterior insertion of the ventrals, which are not before the

axil of pectoral. Scales smaller than in Pronotogrammus. Vertebrae 25

or 26. Species American. (y/xi, half ; Anthias.)

a. Scales 5-56-20; pectoral short, 1% in head; color rose red, with diffuse golden-brown spots.

peruanus, 1609.

aa. Scales 3-48-16; pectoral Y% in head: color carmine, much mottled with golden yellow.

vivanus, 1610.

1609. HEMIANTHIAS PERUANUS, Steindachner.

Head 3£ ; depth 3 ; eye very large, 4£ in adult. D. X, 14 ; A. Ill, 8

;

scales 4 or 5-56-20. Pectoral tin short, If in head ; middle rays of caudal

as long as head ; body compressed, rather deep, deepest behind the head
;

head compressed, almost as deep as long; anterior profile nearly straight,

moderately steep; mouth moderate, very oblique, the lower jaw project-

ing, its tip entering the profile
;
preorbital narrow, as broad as pupil, its

edge roughened with mucous tubes ; maxillary 2 in head, naked, very

broad at tip, its Avidth £ eye ; snout 4£ in head ; snout, forehead, and
top of head naked ; teeth very small, in very narrow bands ; 2 canines each

directed outward, in front of lower jaw, a smaller one turned backward
before middle of side ofjaw ; upper jaw with a single short canine directed

forward on each side in front ; iuterorbital region flattish, with two bony
ridges and a median depression ; smooth area of frontal region of skull

short and small, broader than long; occipital crest high and long; pre-

opercle sharply serrate, its angle a right angle
;
gill rakers very long,
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slender, and close-set, x + 23, the longest f the eye; branchiostegals 7;

dorsal spines rather low, slender, only the third produced in a long stif-

nsh filament, which reaches the third soft ray ; soft dorsal naked, the last

rays very high, If in head ; caudal very long, with a narrow fork, the

middle rays as long as head, and If in the longest; anal high, its spines

moderate, graduated; ventrals elongate, the third ray longer than head
;

ventrals inserted scarcely before axil of pectoral, as in vivanusj pectorals

shortish, pointed, If in head; scales moderate; lateral line complete,

running abruptly upward and backward to below sixth dorsal spine,

then gradually curving downward. Color rose-red, with small diffuse

golden-brown spots on body and on soft dorsal, caudal, and anal. Coasts

of Peru and Chile occasionally northward ; one specimen taken by the

Albatross at station 3017 (off the coast of Lower California)
; the present

description from two of Dr. Steindachner's types, 15 inches long, from

Payta, Peru, (peruanus, from Peru.)

Anlhias (Hemianthias) peruanus, Steindachner, Ichth. Beitr., i, 4, 1874, Payta; Trujillo. (Coll.

Hassler Exp.)

Pronotogrammus peruanus, Jordan & ElGENMANN, 1. c, 413.

Anthias peruanus, Boulenger, Cat., i, 322.

1610. HEMIAXTHIAS TITANUS (Jordan & Swain).

Head 3i ; depth 34. D. X, 14 or 15 ; A. Ill, 7 or 8 ; scales 3 to 5-53-20,

pores 48 to 50. Body rather elongate, compressed
;
profile convex to the

occiput, straight anteriorly ; mouth very oblique, the maxillary extend-

ing to below pupil, 2k in head ; lower jaw with a canine in front on each

side directed forward and outward ; a canine hooked backward in front

of middle of side of jaw ; upper jaw with a canine directed forward on

each side in front ; eye longer than snout, 3 in head ; vertical margin of

preopercle serrate, the serrae larger below ; a short, strong. Hat spine

at the angle ; lower limb entire or serrate ; top of head naked from the

occiput forward ; 5 series of scales on cheek; dorsal spines rapidly

graduated to the fourth, which is nearly half head ;
several of the spines

ending in long, fragile dermal filaments ; the filament of the fourth spine

longest, sometimes reaching caudal; caudal very deeply forked, sonic of

the outer rays produced sometimes half length of body ; anal spines grad

inited, the second 3^ in head, a little shorter than third : pectorals Bhort,

\\ in head; ventrals produced, longer than pectorals, extending beyond

origin of anal, their insertion scarcely before axil of pectoral : lateral

line on third row of scales
;
gill rakers \ ery numerous, \ -f- 30, long and

slender. Color carmine, deepest on the back, becoming a clear violet on

sides: back and sides everywhere freckled with golden olive, this on the

sides becoming reticulations around the \ iolet: a bright golden si ripe from

eye to base of pectoral above; another from tip of snout along lower border

of eye to middle of pectoral ; dorsal carmine, the ray8 tinged with golden:

caudal similar ; anal gohhn : pectoral carmine j ventrals red and yellow,

(iu if of Mexico, in deep water; one of our moat beautifully oolored flsb<

Length 8 inches. All the known specimens ol tins brilliantly oolored

species have been taken off the Snapper Hanks between Pensaoolt and
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Tampa, nearly all of tbein being from the spewings of the speckled Hind,

Epinephelus drummond-hayi. (From the Red Snapper or Vivanet, then

called Lutjanus vivanus, from the stomach of which this species was
first taken.)

Anthias vivanus, Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 544, Snapper Banks of Pensa-
cola, (Type, No. 36942. Coll. Silas Stearns); Boulenger, Cat., i, 323.

Pronotogrammus vivanus, Jordan & Eigenmann, /. c, 413, 1890.

515. PRONOTOGRAMMUS, Gill.

Pronotogrammus, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 81 (multifasciatus).

Body elongate, compressed, covered with rather large, ctenoid scales

;

lateral line running very high, close to the dorsal fin; top of head and
maxillary naked ; mouth short, oblique, the lower jaw projecting; maxil-

lary very broad, without supplemental bone ; canine teeth usually present

both in front and on sides of jaws ; no movable teeth ; tongue toothless
;

posterior processes of premaxillaries extending to between the frontals,

which have a deep fossa in front; supraoccipital crest very high, not

encroaching on the short, convex, smooth area on top of head, which is

more or less depressed
;
parietal crest feeble ; a transverse ridge behind

frontals between posterior borders of orbits and before supraoccipital

crest. Gill rakers very long, slender, and close-set. Preopercle angular,

with prominent teeth. Dorsal with 10 spines, some of them filamentous;

anal fin short, with 7 or 8 soft rays ; caudal deeply forked, its lobes pro-

duced; pectorals obtuse, nearly symmetrical, of 17 or 18 rays; ventrals

long, inserted before axil of pectoral. Color red. Beautifully colored

American fishes, closely allied to the European genus Anthias, but differ-

ing in the naked top of head and maxillary, and in the form of the body.

Opo, before; vcbrog, back; ypa/i/j.^, line; in allusion to the upward curve

of the lateral line.)

a. Second anal 6pine shorter than third; body elongate, the head thick, the lower outline

nearly straight; tip of lower jaw fitting into a notch of upper, not entering profile;

angle of preopercle slightly projecting, its serrai coarser; dorsal emarginate, the spines

slender and pungent, the sixth longest, 3% in head, 1% times tenth; each spine with a

short filament near its tip, as usual in this genus; caudal forked, the middle rays -._, the

outer, which are not produced; scales large, ctenoid, extending forward from occiput

on top of head to middle of orbit; scales on cheek in rows. Rose red, silvery below,

the fins light yellow; a dark spot above the middle of each eye and 2 V -shaped olive

marks behind head, the apex of the one at the nape, the other at front of dorsal.

Scales 2>^-38. eos, 1011.

aa. Second anal spine longer than third; dorsal spines rapidly increasing to the fourth, which

is about 7 in length of body, thence decreasing to the last. Color reddish, the young

with numerous dark rufous bands, descending nearly to the middle. Scales 2-45-12.

(Adult unknown.) mii.tifasciatus, 1612.

1611. PROXOTOGKAMMUS EOS, Gilbert

Head 2\ to 2f ; depth 2| to 3; eye very large, 3, much longer than snout.

D. X, 15; A. Ill, 8; scales 2^-38-x. Body elongate, tapering regularly

backward from shoulder, the lower outline nearly straight; head thick;

mouth terminal, oblique, the mandible laterally included, its tip fitting

into an emargination of premaxillaries, not entering profile. Maxillary
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without supplemental bone, broad, reaching vertical from middle of

pupil, 2£ to 2\ in length. Teeth in upper jaw in a narrow villiform band,

the outer series slightly enlarged, and with 1 or 2 strong canines directed

forward and outward. Teeth in mandible small, in a single series, a pair

of anterior canines directed forward and outward, and a second pair on
sides ofjaw directed backward and inward. Teeth in rather broad bands
on vomer and palatines; none on tongue. Interorbital space gently con-

cave, the supraocular ridge slightly elevated, its width but little more
than half diameter of orbit. Preorbital narrow, its width above middle

of maxillary \ pupil. Vertical limb of preopercle usually with a slight

emargination above the angle (in adults), the angle itself and a region

above the emargination slightly projecting. Teeth of vertical limb fine,

equal ; those of angle coarser, those below again fine, directed backward

;

notch above angle usually smooth when present. Two flat spines on
opercle; other bones of head entire. Gill rakers long, slender, close-set,

about 30 on anterior limb of arch, the longest \ orbit. Dorsal emarginate :

the spines slender, pungent, not flexible, none of them produced or fila-

mentous, each with a short membranous flap behind its tip ; spines

gradually increasing in height to the sixth, which is contained 'd\ times

in head ; the tenth is shorter than any other except the first and second,

and is f the sixth ; soft dorsal high, some of the posterior rays highest,

not reaching base of caudal, 2 to 2\ in head ; anal similar to soft dorsal,

its posterior rays in advance of end of dorsal ; second anal spine stronger

but shorter than third, the length of which is 3f in head ; ventrals inserted

slightly in advance of base of pectorals, the outer rays somewhat pro-

duced, reaching beyond vent and usually to or slightly beyond front of

anal ; caudal forked, the middle rays f the length of the outer, which are

not produced. Pectorals short, reaching slightly beyond front of anal.

Scales large, ctenoid, on both head and body ; on top of head the scales

cover occiput and send a Y-shaped patch to above middle of orbits ; the

rest of interorbital space, the snout, maxillary, preopercle, branchiostegal

membranes, and anterior half of mandibles naked. Scales on cheeks in 6

rows ; those on opercles larger ; all but the central rays of caudal tin well

scaled ; dorsals and anal naked
;
pectoral and ventrals scaly on basal por-

tion ; lateral line running very high, under end of spinous dorsal sepa-

rated from dorsal outline by less than 3 full series of scales : undei end of

soft dorsal it regains somewhat abruptly middle of side and runs straight

thence to base of tail. Color rosy red, overlying silvery on sides, and

below the fins light yellow ; a dusky spot above the middle of each orbit,

and 2 V-shaped olive-brown marks behind the head, one Prom nape down-

ward and backward on each side to upper angle of ^ill openings, the sec-

ond parallel with it, starting from origin of dorsal : Lining <>f buccal and

gill cavities, and peritoneum silvery white. (Gilbert.) Pacific Coasl of

tropical America; known from several examples, the largest 7 inches long,

dredged by the Albatross- ;it Station 2996, off the weM coast of Mexico. 10

112 fathoms. (&&$•, sunrise, from t he coloi a t ion . )

Pnmotogrammui tot, Qilbibt, Proa tJ. B. v-ii. ITU . 18 I

•'. 62, Albatross Station 3996, west
coast of Mexico; Jo&DAM A BlOIVHAVir, I. A, 413, U iKQlft, OM . i, M
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1612. PRONOTOGRAMMUS* MELTIFASCIATUS, Gill.

This species is thus described by Dr. Gill: " D. X, 15; A. Ill, 7; P. I,

14 ; V. I, 5 ; C. 10, 1, 8, 7, 1, 9 ; scales 3-31 + 2 + 12 = 45-17. The great-

est height equals or slightly exceeds a quarter of the length from the

snout to the end of the median caudal rays. The head equals a third of

that length and contains the diameter of the eye—which is oval—3 times.

The snout is less than half the diameter of the eye. The spines of the

dorsal rapidly increase to the fourth, which nearly equals a seventh of the

length, and thence decrease to the last, which equals about an eleventh

of the same. The longest ray about equals the longest spine. The second

anal spine is more than twice as long as the first, equals the fourth

dorsal one, and is considerably longer than the third anal one. The
median caudal rays enter 6f times in the total length, while the longest

exceed the greatest height. The pectoral fin commences a little before

the end of the first third of the length (32) and equals a quarter of that

length. The ventral is inserted considerably in advance of the pectoral

(28) and is rather shorter than it. The lateral line is deflected on 2 scales.

The color is tawny yellow, with numerous (20) rufous bands descending

nearly to the middle and rather wider than the tawny intervals. Only

one specimen, whose extreme length was little more than 2 inches, was
obtained." (Gill.) Cape San Lucas, (multits, many

;
fasciatus, banded.)

Pronotogrammus multifasciatus, Gill, Proc. Ac. Nat. Sci. Phila., 1803, 81, Cape San Lucas, (Coll.

John Xantus de Vasey); Jordan & Eigenmann, I. c, 413, 1890.

Anthias multifasciatus, Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 360; Jordan, Proc. U. S.

Nat. Mus., 1885, 377; Boulenger, Cat., i, 324.

516. ANTHIAS, Bloch.

(Barbiers.)

Anthias, Bloch, Auslandische Fische, vi, 97, 1792, (anthias).

Aylopon, Rafinesque, Carattere di Alcuni Nuovi Generi, 52, 1810, (anthias); the generic name

Anthias said to be preoccupied.

Body strongly compressed ; scales moderate or rather large, ciliate,

smooth ; lateral line complete, angulated below last rays of dorsal, the

tubes straight or with an ascending tubule, and extending along nearly

the entire scale
;
jaws and front scaly ; mouth large, protractile; maxil-

lary exposed, its surface scaly
;
jaws with villiform teeth intermixed with

curved canines ; a small group of teeth on the vomer and a narrow series

on each palatine; tongue smooth or with a few teeth; head entirely

scaled
;
preopercle serrated, without antrorse teeth on the lower border;

* The following is the original account of the genus Pronotogrammus, Gill, based on the present

species: " This genus has the form of Brachyrkimia. The body is covered by moderate, ctenoid

scales. The lateral line runs high on the sides for the greater part of its length, but is abruptly

deflected behind, and thence continued along the middle of the caudal peduncle. The head
most resembles that of Brachyrhinus. The preoperculum is serrated on its posterior margin and
has a strong compressed spine at its angle. The operculum has 3 acute angles, the middle con-

tinued from an internal rib. The teeth arc like those of Sen-anus, etc.; 2 large ones exist on
each side of the front, m the margin of the upper jaw, and 1 on each side, near the symphysis
in the lower, while there are also 2 on the sides. The vomer and palatine bones have villiform

teeth. There are, apparently, only 6 branchiostegal rays. The dorsal is undulated and has 10

spines. The anal has 3 strong spines, the second of which is largest. The lobes of the caudal

are acute, the pectorals acutely rounded, and the ventrals angulated."

—

Gill.
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opercle with 2 or 3 spines
;

gill membranes separate ; 7 branchiostegals
;

pseudobranchise present
;
gill rakers very long and slender; a single dor-

sal fin, with X, 12 to 18 rays, the spinous portion a little longer or a little

shorter than the soft ; anal short, III, 6 to 8 ; caudal emarginate
; pectoral

obtuse-pointed, subsymmetrical rays 17 or 18; ventrals long, below pec-

torals, close together, each with a strong spine
;
posterior processes of

premaxillaries extending to between the frontals, which embrace a deep
fossa in front; frontals very convex, with a transverse ridge behind,

between the posterior borders of the orbits and in front of the very strong
supraoccipital crest

;
parietal crests feeble ; vertebrae 10 -f- 15 or 16 = 25

or 26. Tropical seas; the typical species (Jnthias anthias, L.) a well-

known inhabitant of the Mediterranean, (avdiag, Anthias, ancient name
of some large fish, perhaps the Albacore, apparently from uvdog, a flower.)

1613. 4NTHIAS ASPERILINGUIS, Gunther.

Head 3; depth 2$. D. X, 15; A. Ill, 7; scales 2 to 4, 40-16, pores 37.

A few teeth in the middle of the tongue. Snout scaly, half as long as

eye, with straight profile; diameter of eye 2j times in length of head, 1£

interorbital width ; lower jaw projecting, partly scaly ; maxillary scaly,

extending to below center of eye, the width of its distal extremity | diam-

eter of eye ; serrae at angle of preoperculum enlarged, but feeble ; 3 oper-

cular spines; 28 gill rakers on lower part of anterior arch. Dorsal origi-

nating above opercular cleft; first and second spines shortest; rest sub-

equal and much shorter than the soft rays ; no notch between spinous and
soft portions; pectoral as long as head; ventral much produced, the

longest ray filamentous and nearly reaching caudal ; anal spines strong,

first short, second slightly shorter than third and as long as longest dor-

sal spines ; soft portion rounded, third and fourth rays longest; caudal

crescentic, with the outer rays much produced and ending in filaments.

Lateral line forming an angle below last dorsal rays. Red, with golden

stripes along the series of scales. Total length 165 millimeters. Atlantic

Coast of South America. (Boulenger.) Only the type known. (neper,

rough; lingua, tongue.)

Anthias asperilinynis, Gcntiier, Cat., I, 89, 1859, South America, probably Guiana, (Coll. Sir

Hubert Scbomburgk); Boilenger, Cat., i, 326.

Odontcmtkku aiperiliaguia, Jurdan & Eigenmann, /. c, 416.

517. OCYANTHIAS, Jordan & Evermann.

Oajanthian, Jorhan a Kvkrmann, new genus, (murtiniccnsia).

This genus is close to Anthias, from which it differs mainly in the pret-

ence of large patches of teeth on the entopterygoids end tongue. Bolt

dorsal nearly naked. Posterior processes of pieraaxillaries qo1 reaching

frontals, which arc \«i y convex behind
j
parietal and supraoeoipital bones

extending to between orbits; snpraoooipita] ores! si rong, no! prodaoed on

the frontals. Vertebra) 10 -f 10— 26. From llolanthni*, (innilui. with
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which it agrees in other respects, Ocyanthlas differs in the form of the

caudal, which is truncate, with prolonged angles. In Holanthias fronti-

cinctus the caudal is convex, (okvc;, swift; Anthias.)

1614. OCYANTHIAS MABTINICENSIS (Guichenot).

Head 3 ; depth 2\ to 3. D. X, 15 ; A. Ill, 7 ; scales 2 to 4, 38 to 41-15 to

17, pores 35 to 40. Snout § diameter of eye, which is 3& times in length

of head and a little exceeds interorhital width ; lower jaw projecting;

maxillary extending to below posterior third of eye, the width of its

distal extremity § tof diameter of eye; posterior border of preoperculum
finely serrated, the serrae enlarged at the angle; middle opercular spine

strong; 25 to 27 gill rakers on lower part of anterior arch. Dorsal origi-

nating above opercular cleft ; first and second spines shortest, third long-

est, \\ as long as the following ones, which are equal ; soft dorsal rounded,

deepest posteriorly; no notch between spinous and soft portions
;

pec-

toral as long as head, a little longer than ventrals; latter reaching origin

of anal ; anal spines strong, first short, second and third equal and as

long as last dorsal spine; fourth and fifth soft rays longest; caudal trun-

cate, with the outer rays much produced. Lateral line forming an angle

below last dorsal rays. Reddish golden,* with lighter spots ; snout and
vertex whitish (red?), this color extending as a stripe on the nape to the

first dorsal spine, wrhere it terminates in a point. Total length 160 milli-

meters. Caribbean Sea ; known from Martinique and Barbadoes ; the

present description taken by Dr. Boulenger from the original type.

(martinicensis, living in Martinique.)

Ayloponmartinicensis, Guichenot, Anthiani, Ann. Linn. Soc, Vol. X, 18G8, Martinique. (Coll.

Boulenger.)

Odontanthias mdrtinicensis, Jordan & Eigenmann, I. c, 416, 1890.

Holanthias martinicensis, Boulenger, Cat., i, 317.

518. GRAMMA, Poey.

Gramma, Poey, Synopsis Piscium Cubensium, 296, 1868, [loreto).

Body rather elongate, compressed, covered with rather large, smooth-

ish scales. Lateral line interrupted, concurrent with the back, begin-

ning again on caudal peduncle. Head scaled above, its profile not

acute; preopercle serrate; opercle with weak armature. Mouth large,

with rather strong canines, especially in front of lower jaw ; strong

teeth on vomer and palatines
;
preorbital very narrow, the maxillary not

slipping under it; maxillary not scaly; dorsals connected, the spinous

part twice as long as the soft part, spines 12 in number; anal spines 3,

the soft rays not elevated; pectoral narrowr
, without thickened rays;

caudal somewhat rounded
;

gill membranes somewhat connected. Gill

structures not described (having been cut away in the only specimen

known). A singular little fish, apparently allied to the Old-World genera

Pli'seops and TracMnops, differing from these and agreeing with Anthias

* Color golden red, little paler below, many lustrous green spots on tbe back; fins all unspotted
and more or less yellow; upper part of head red. (Guichenot.)
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in having the ventral rays I, 5 instead of I, 4. Dr. Gill has referred

Gramma to Bleeker's family of Pseudochromididw, with which it agrees
in the form of the lateral line. The Pseudochromididcv seem to he, how-
ever, an unnatural assemblage, and Dr. Boulenger has separated the
percoid elements of this group, referring them to the Serranidw. Gramma
loreto seems not far removed from Anthias, though Poey places it amono-
the Lutianinw. (ypa/ijUTj, a line, from the peculiarities of the lateral line.)

1615. GRAMMA LORETO, Poey.

D. XII, 9 ; A. Ill, 9 ;
P. 11 ; V. I, 5 ; C. 17 ; scales 31 + 11= 42. The fol-

lowing is a translation of Poey's description : Length 50 millimeters.

Body oblong, as in Mesoprion (Lutjanus), the depth equal to leno-th of

head, 4£ in total; eye large, 3 in head, situated half its diameter from
tip of snout

;
jaws equal ; interorbital width f eye. Mouth large, the

maxillaries reaching posterior border of eye. Upper teeth very fine;

lower larger, acute, curved ; teeth on the palatine arch. Preopercle den-
ticulate ; opercle entire. Nostrils near together, near upper anterior bor-

der of eye. Pores below eye and along lower jaw. Fins scaleless; soft

part of dorsal not £ length of spinous part. Anal spines weak ; ventrals

subthoracic ; first soft rays reaching beyond anal spines; caudal acute.

Lateral line almost touching outline of back, falling interrupted below
last dorsal spine, the posterior part ending at middle of caudal.

Scales moderate, ctenoid, 45 on a horizontal line; scales on opercles and
cheeks; above the head they cease at the nape. Color of body, bluish

anteriorly, paler on the sides, passing insensibly into red posteriorly
;

fins yellowish, the ventral blue anteriorly ; membrane of first 4 'dorsal

spines with a spot of intense blue; 2 short black lines mark region

behind eyes, turned obliquely upward, the upper broader. (Poey.)

This species is known from a single specimen 2 inches long, sent by Poey
to the Museum of Comparative Zoology, where it was examined by us.

It is in bad condition, the gills being destroyed. (Named for its col-

lector, la Senora Da. Loreto Martinez, " que la pesco en la bahia de

Matanzas, y que aprovecha la localidad que habita, plays <h> .1 mhos, para

enriquecer los museos de sus amigos aficionados a ia historis natural."

Poey.)

Gramma loreio, Poey, Synopsis, 296, 1868, Matanzas, Cuba; GlLL, Proa \ . S. Nat Mu>.,

1887, 615.

519. RYPTICUS, Cuvier.

(SOAI'l'ISIIES.)

Rijptintt, Ct-vikr, K<"'£no Animal, Kd. n, Vol. n, ill, 1820, (MgxmaoMu).

Bmeetiem, vAmwmnng, Voyage de la Vemu, 906 Lfl • (Mooter).

Bhyptieut, Q\ miif.u, Cat., 1, 171, Ik.vj, (corrected orth

fypmfcroptonn, Qua, Proo, At. Nat. Sol. Phiia., 1861, 68, (taoeak

i:i, nil,, nn it-, Oops, Trans, ajner. Phil. Boo , 1870, 187, [oorlaeemi).

Body oblong, compressed, covered with \n\ small, smooth, embedded
scales. Lateral Line normal: head scaly. Month rathei large, oblique,

the lower jaw the longer; maxillary with a supplemental bone, as in
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Epinephelus, with which genus this family agrees in general osteology

;

smooth area on top of cranium very large, transversely convex, much
longer than the supraoccipital crest ; interorbital area very narrow

;

parietal and supraoccipital bones short, with feeble crests which do not

extend on the frontals ; premaxillaries reaching frontals, which have a

fossa in front; teeth all villiform, in bands on jaws, vomer, and pala-

tines
;
preopercle crescent-shaped, without angle or serratures, but pro-

vided with 2 or 3 spinous hooks on the posterior margin ; opercle with 2

or 3 spines
;
gill rakers short. Branchiostegals 7. Dorsal fins separate,

the first of 2 or 3 (rarely 4) small spines, the second of many (about 25) soft

rays ; anal long, rounded, of soft rays only ; caudal rounded
;
pectorals

rouoded, nearly symmetrical, of 17 rays; ventrals small, I, 5, inserted

slightly before pectorals, the spine short and strong. Vertebrse 10 +
14 = 24. Skeleton generally similar to that of Epineph el us. Species about

8, all from the seas of tropical America, Bypticus is apparently related

to the Epinephelincv, from which it is perhaps descended, having suffered

degradation in the loss of the anal spines and most of the dorsal spines,

in the less roughness of the scales, and in the increase in numbers of the

soft rays. The resemblance of Bypticus to Dermatolejiis is especially

marked. The Old World genus Grammistes, commonly referred to the

Serranidce, has much in common with Bypticus, but in Grammistes the fin

formula is D. VII-I, 13 ; A. 8. (pvktlkoc, washing, from the soapy feeling

of the skin.)

I. Rypticus :

a. Dorsal spines 2 or 3 (rarely 4).

b. Preopercle with 3 spines, the uppermost blunt, and sometimes obsolete, the lower the

largest; opercle with three strong spines, tbe middle one largest; body rather deep,

the depth about equal to length of head and 3% in length to base of caudal; dor-

sals slightly connected; ventral fins moderate, nearly twice as long us eye; gill

rakers short and thick. Color very dark olive brown, the fins all blackish; sides

with vague blotches of light brown. xanti, 1616.

bb. Preopercle with two spines only, the lower scarcely the longer.

c. Opercular spines 3, all well developed.

d. Color red, with darker cross shades on sides of back; fins all dusky; dorsal fins

well separated; body rather elongate. bicolor, 1617.

dd. Color not red, chiefly olivaceous; dorsal fins distinctly connected bjr mem-
brane.

e. Eye not longer than snout; pores in lateral line 85 to 90. Body compara-

tively deep, the depth in the adult .about equal to length of head and

3 to 3% in length to base of caudal; young more slender; back elevated;

first and second dorsal spines subequal, the third smallest; dorsals

slightly connected; ventrals very small; gill rakers very small and

short, about 8 developed. Color dusky brown, fins marked with

blackish and usually with a narrow pale edge; sides generally with

irregular pale spots; back and head usually immaculate.
SAPONACEUS, 1618.

ec. Eye longer than snout; pores in lateral line 67; brownish, with blackish

spots and dots. arenatus, 1619.

cc. Opercular spines 2, small, tbe uppermost the smaller (the lowermost being obso-

lete); dorsal fins separated; body moderately elongate; preopercular spines

short, bluntish, close together, the uppermost the smaller; first dorsal spine

longest, the two fins well separated. Color nearly plain brown, the edges of

the scales darker with dark points; sides with some faint paler spots; edges

of vertical fins dusky. coriaceus, 1620.
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II. Promicropterus (»rp6, before; /xocpo?, small; irrepov, fin) :

/. Body comparatively deep, the depth more than length of head and more than 1
:1
the length

in the adult (less in the young); back considerably elevated; preopercle with 2 devel-

oped spines only, the uppermost usually obsolete; upper (median) spine on preopercle

often divided, the lowermost larger, directed partly downward; a depression before

eye, the sharp snout abruptly projecting; opercular spines small; first dorsal spine a

little longer than second, which is nearly or quite free from the soft rays. Color dusky

olive brown, somewhat clouded; sides with a few smal lirregular whitish spots; young

with brownish spots. bistrispinus, 1C21.

ff. Body more slender, the depth about equal to length of head and less than % the length

even in the adult; back little elevated; depression before eye slight, the profile not

very uneven, slightly convex above eye; preopercle with 3 distinct spines, the upper

one small, the middle one largest, rarely divided; opercular spines 3, rather strong,

the middle ouo largest; first dorsal spine slightly longer than second, which is nearly

or quite free from the soft rays. Color brownish, irregularly mottled with whitish

6pots as large as the pupil, some of them with a darker center, these spots extending

on all the vertical fins, sometimes wanting in the young; vertical fins and pectorals

edged with dusky. nigripinms, 1622.

1616. RTPTICUS XANTI, Gill.

Head 3£; depth 3£; eye 5£ in head. D. Ill, 24; A. 16. Preopercle with

3 spines, the uppermost blunt and sometimes obsolete, the lower the

largest; opercle with 3 strong spines, the middle one largest; body rather

deep, the depth about equal to length of head and 3£ in length to base of

caudal; back moderately elevated ; snout short, not very acute, the lower

jaw much projecting ; anterior profile steep and almost straight ; maxil-

lary reaching beyond pupil, 2i in head; first dorsal spine longest; dorsals

slightly connected ; ventral fins moderate, nearly twice as long' as eye;

pectorals rounded
;

gill rakers short and thick. Color very dark olive

brown, the fins all blackish; sides with vague blotches of light brown.

Pacific Coast of Mexico ; rather rare ; known from Cape San Lucas, Coli-

ma and Mazatlan. This species differs from R. saponaceus of the Atlantic

chiefly in the armature of the head. We have examined the original t \ pe

and also specimens from Colima and Mazatlan. Our description is drawn

from No. 7740, U. S. Nat. Mus., collected by Mr. John Xantus at Colima.

(Named for John Xantus de Vasey, the discoverer of the species, once t idal

observer at Cape San Lucas, now Director of the Museum at Budapesl

Bhyplicus xanli, Gii.l, Proc. Ac. Nat. Sci. Phila., 18C2, 250, Cape San Lucas, (Coll. Xantus);

Jordan & Eigenmann, I. c, 339, 1890.

1617. BYPTICU8 BICOLOR (Valenciennes).

Head 3<j ; depth Sf. Body rather elongate; preopercle with 2 spines;

opercular spines 3, well developed; dorsal tins well separated. Color red,

with darker cross shades <m Bides of back ; Una dnskj . | Valenoienm

Galapagos Archipelago. This species is known from the description and

figure given by Valenciennes. The description speaks of 10 dorsal and 8

anal spines, but it is evident from the figure that I Ins is an ordmar\

Rypticua, the short or rudimentary rays of the dorsal and anal having

been taken by Valenciennes for spines. The red coloration, as shown on

the figure, is exceptional in this genOS, and Its correctness ma\ be
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doubted. It is not unlikely that the species is identical with Bypticus

xanti. Possibly it is a deeper-water form, analogous to the red forms of

certain species of Mycteroperca. The plate of this species (issued in 1846)

is named "Bhypticus bicolor ," the name Smecticus bicolor appearing in the

later text (1855). {bicolor, two-colored.)

Smecticus bicolor, Valenciennes, Voyage de la Venus, Poissons, 307, pi. n, fig. 2, 1855, Galapa-
gos Archipelago.

Rhypticus bicolor, Ginther, Cat., i, 173.

Ri/}>ticns bicolor, Jordan & Eigenmann, /. c, 339, 1890.

1618. RYPTICUS SAPONACECS (Bloch & Schneider).

(Soapfish ; Jabon ; Jaboncillo.)

Head 3 to 3£ in length; depth 2| to 3±. D. Ill, 23 to 25; A. 16 or 17;

scales 85 to 90 (pores). Body comparatively deep
;
young more slender;

back elevated ; snout rather pointed ; lower jaw much projecting; ante-

rior profile before eye a little concave; eye 4£ to 5 in head; maxillary

reaching posterior edge of eye, 2i in head
;
preopercle with 2 straight

spines behind ; opercle with 3 spines, the middle one largest and nearer

the upper than the lower ; first and second dorsal spines subequal, the

third smallest ; dorsals slightly connected ; ventrals very small, not half

longer than eye
;
pectorals rounded

;
gill rakers very small and short,

about 8 developed. Color dusky brown, fins marked with blackish and
usually with a narrow pale edge ; sides generally with irregular pale

spots; back and head usually immaculate. West Indies, Pensacola to

West Africa and Brazil; generally common. The best-known and most

widely distributed of the soapfishes. Our specimens are from Havana,
Pensacola, and Bahia. The young specimens are much slenderer in form

and more uniform in color than the adult, (saponaceus, soapy.)

Jaboncillo, Parra, Difer. Piezas de Hist. Nat., 51, lam. 24, fig. 2, 1787, Havana.
Anthias saponaceus, Bloch & Schneider, Syst. Ichth., 310, 1801, Havana (after Parra).

Rhypticus microps, Castelnau, Anim. Nouv. ou Kares de l'Amer. du Sud, 6, 1855, Bahia (after

Perca microps, Broitssonet, a MS. name).

Rhypticus saponaceus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 63, 1829; Ginther, Cat., I,

172, 1859; Poey, Synopsis, 297, 1868; Boulenger, Cat., i, 348.

Rypticus saponaceus, Jordan & Eigenmann, I. c, 340, 1890.

1619. RYPTICUS AREXATTS,* Cuvier & Valenciennes.

"This fish, which is known only from young specimens, differs from the

young it', saponaceus in the larger eye, which exceeds the length of the

snout and is less than £ the length of the head, and the smaller number
of tubes in the lateral line (67 instead of 85 to 90). Gray or pale brown,

with blackish dots or small round spots; fins pale. Total length 65 milli-

meters." (Boulenger; from Bahia examples.) West Indies and coast of

*The scanty description of a young example published by Gill, under the name of Rhypticut
subbifrenatus, seems to approach very closely to R. arenutus. The following is the substance of
Dr. GilTs account of R. subbifrenatus : Color dusky, with remote dark spots; head with 2 series

of spots; one series of 4 between orbit and opercular spine; the other of 3 smaller spots between
eye and suprascapula; head 2i in length (Z x/> with caudal); depth 3% (4% with caudal). D. Ill,

23; A. 15.
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Brazil; recorded from Jamaica, Trinidad, Bahia, and St. Thomas; not
seen by us. (arenatus, sanded, from the speckled coloration.)

Rhypiicus arenatus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 65, pi. 45, 1829, Brazil; Gvn-
ther, Cat., I, 173, 1859: Boulenger, Cat., 349.

f Rhypticus subbifrenatus, Gill, Proc. Ac. Nat Sci. Phila., 1861, 53, St. Thomas.
Bypticus arenatus, Jordan & Eigenmann, /. c, 340, 1890, iu part; partly taken from Steindachner,

Ich. Notiz., vi, 41, which maybe the young of 22. sapona-

t Rhypticus mgromaadatu*,* Steindachner, Ichth. Notiz., vi, 42, 1867, Barbadoes.
Rypticus nigromaculatus, Jordan k Eigenmann, I. c, 341, 1890.

1620. RYPTICUS CORIACEUS (Cope).

Head3£; depth 3£. D. II1-25; A. 15. Opercular spines 2, small, the

uppermost the smaller (the lowermost being obsolete); dorsal fins sepa-

rated ; body moderately elongate, the back elevated, the head low, slender,

and pointed, the anterior profile almost straight; lower jaw much pro-

jecting; eye small, smaller than in B. saponaceus, 5 to 5| in head; about

equal to the short snout; maxillary reaching posterior edge of eye, 2j in

head; preopercular spines short, bluntish, close together, the uppermost

the smaller; first dorsal spine longest, the 2 fins well separated: ventrals

moderate, nearly twice as long as eye; gill rakers small and short. Color

(in our specimen) nearly plain brown, the edges of the scales darker with
dark points; sides with some faint paler spots; edges of vertical tins

dusky. West Indies; recorded from St. Martins and Jamaica; our

description from No. 30130, U. S. Nat. Mus., from Kingston, Jamaica.

This species seems to be distinguished from B, saponaceus by the weak
armature of the head, and by the greater distance between the dorsal fins.

Dr. Boulenger places it in tbe synonymy of Ii. saponaceus. (coriaceuts,

leathery.)

Eleutheractis coriaceus, Cope, Trans. Am. Phil. Soc, 1870, 467, St. Martins. (Coll. Dr. J. Van

Rijgersma.)

Rypticus coriaceus, Jordan & Eigenmann, I. c, 341, 1890.

Subgenus PROMICROPTERUS, QUI.

1621. RYPTICUS RISTKISPIMS (Mltchill).

Head 3; depth 2& to 2£. D. 11-25; A. 14 or 15. Body comparatively

deep, the depth greater than length of head, especially in the adult, in

which the back is considerably elevated. A depression before eye, the

sharp snout abruptly projecting; eye in adult Dearly as long as snout. .V

in head; maxillary 2J- in head, reaching to below posterior margin of

\tteut nigromaoulatut (Steindachner): Head '' (with caudal); depth I
1

.. P. n . I

A. about 12. Dorsal spines 4
;
colorbrown

; bodyand base of doi I with round, jel

spots, each surrounded by a clear ring; these spots lie In 6 longitudinal rows, those of the middle
row in m h larger than th*' others; a sixth ron on base of dorsal and 2 or "• spots on bass ol

0ns dusky, with nut paler margin. (Steindachner i Wesl indies; known from a singlosp
l

'•

, in. bes long taken at Barbadoes, Except thai it Is said to bare 4 dorsal spines, tin' do* ription
•villi that of ii. orrnaess, and A', nigromaculahu i- probably simply an accidental rat

<>i til.- latter.

i . n. a. Tit
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eye; preopercle with only 2 developed spines, the uppermost being

usually wholly wanting; the median spine often divided, the lower one

largest and directed partly downward ; opercular spines small ; first dor-

sal spine a little lower than second, which is nearly or quite free from

the soft rays
;
gill rakers short and thick, close-set, 8 to 10 in number.

Color dusky olive brown, somewhat clouded ; sides with a few irregular

whitish spots
;
young spotted with brownish. South Atlantic Coast of

United States, in rather deep water, frequent off Charleston, Pensacola,

and Key West, occasional as far north as Newport, Rhode Island ; here

described from specimens from Pensacola. (Mstritsjnnus, twice three spines.)

Bodianus bistrispimts, Mitchill, Am. Month!}' Magazine and Crit. Review, Feb., 1818, 247,

Straits of Bahama.
Rhypticus maculatus, Holbrook, Ichth. S. Car., Ed. 1, 39, 1856, and Ed. 2, 42, 1860, Cape

Romain, South Carolina; Gunther, Cat. Fishes, i, 173; Jordan & Gilbert, Synopsis,

543, 1883.

Rhypticus pilttitosus, Goode & Bean, Proc. U. S. Nat. Mus., 1879, 341, Key West; Jordan &
Gilbert, Synopsis, 543, 1883.

Rhypticus decoratus, Jordan & Gilbert, Synopsis, 543, 1883 (not of Gill).

Ryplicus bistrispinus, Jordan & Eigenmann, I. c, 338, 1890; Boulexger, Cat., i, 350.

1622. RYPTICUS NIGRIPINNIS,* Gill.

Head 3 to 3i; depth 3 to 4. D. 11-24 to 26; A. 16; pores 80 to 85.

Body more slender than in R. bistrispinus, the depth about equal to length

of head and less than i the length, even in the adult ; back little ele-

vated; preopercle with 3 distinct spines ; maxillary 2| in head, not quite

reaching posterior border of eye ; depression before eye slight, the pro-

file not very uneven, slightly convex above eye ; eye as long as snout, 5£

in head ; lower jaw much projecting
;
preopercle with 3 distinct spines,

the upper one small, the middle one largest, rarely divided ; opercular

spines 3, rather strong, the middle one largest; first dorsal spine slightly

longer than second, which is nearly or quite free from the soft rays; gill

rakers short and thick, about 8 developed. Color brownish, irregularly

mottled with whitish spots as large as the pupil, some of them with a

darker center, these spots extending on all the vertical fins, sometimes

wanting in the young ; vertical fins and pectorals edged with dusky.

Pacific Coast of tropical America, Cape San Lucas to Panama; not

uncommon, (niger, black; pinna, fin.)

Rhypticus nigripinnis, Gill, Proc. Ac. Nat. Sci. Phila., 1861, 53, Panama, (Coll. Dow); Boulen-

ger, Cat., i, 349.

Rhypticus maculatus, Gill, Proc. Ac. Nat. Sci. Phila., 1862, 251, Cape San Lucas, (Coll. Xantus);

not of Holbrook.

Promicropterus decoratus, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 164, Panama, (Coll. Dow).

Rhypticus decoratus, Gunther, Fishos Con. Am., 412, 1869.

Rypticus nigripinnis, Jordan & Eigenmann, I. c, 339, 1890.

*We have examined numerous specimens of this species, including the original types of nigri-

pinnis, maadittits, and decoratus. There is no doubt whatever of the identity of these three.

R. maculatus, (Jill, is said to have 3 dorsal spines, but this is an error, the first (broken) soft

ray on the type having been counted as a spine. We have compared R. nigripinnis with R. Ins-

trispinus, and find the two apparently different, although very nearly related. In nigripinnis the

body is less deep, and there are 3 opercular spines, while the Atlantic species has usually but 2.
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Family CXLVII. LOBOTLD.E.

(The Triple-tails. ^

This family is thus defined by Dr. Gill :
*

11 Percmdea with an oblong, compressed body^equally developed above
and below ; a short snout and anterior eyes; edentulous palate; dorsal

and anal with the soft portions equal and opposite, the former preceded
by a much larger spinous portion, the latter with 3 spines; vertebra' 24,

12 abdominal and 12 caudal, the fifth to eleventh with short but gradu-
ally lengthening parapophyses projecting sideways and behind downward,
and the twelfth with the parapophyses elongated, converging at their

extremities, and fitting into a groove of the first haemal spine, the costif-

erous pits excavated obliquely in the developed parapophyses, and
gradually ascending forward on the vertebra?, and finally on the neura-

pophyses ; the skull with its frontal portion broad, expanded forward
and outward, and entering into the posterior borders of the orbits, which
are advanced far forward ; the postfrontals elongated forward and under-

lying the frontals; ethmoid short, decurved, and expanded sideways."

This family contains a single species, a large fish closely allied to the

Serranidce, but lacking vomerine and palatine teetb, and with tbe fore

part of the head very short. Its relations are decidedly with the Serra-

nidce and not with the Hcemulidce, with which group it agrees in the

absence of teeth on the palate. (Pristipomatidw, genus Lolotes, Giinther,

Cat., i, 338.)

520. LOBOTES, Cuvier.

Loboles, Ccvier, R£gne Animal, Ed. 2, 11, 177, 1829, (erate = surinameiuu).

Body oblong, compressed, and elevated, covered with moderate-sized,

weakly ctenoid scales; profile of head concave, the snout prominent;

mouth moderate, oblique, with thick lips; upper jaw very protractile,

the lower the longer; maxillary without supplemental bone; jaws with

narrow bands of villiform teeth, in front of which is a row of larger conical

teeth directed backward ; no teeth on vomer or palatines : preorbital nar-

rower than eye; preopercle strongly serrate. Branchiostegals 6. Dorsal

fin continuous, with 12 spines which may be depressed in a shallow

groove; soft rays of dorsal and anal lins elevated; anal spines gradu-

ated; bases of soft dorsal and anal thickened and scah : caudal rounded.

Air bladder present. Pylorio ca3ca3 i
. lobed; the soft parts of

dorsal, anal, and caudal thought to resemble one 3-lobed tin.)

!«-':{ LOBOTES SURINAMEH8I8 Blooh).

( I'i.ssiii i; ; Tuii'i.i.-i \n . DOBMBUE.)

Head :;• depth r to -1 D. XII, 15;i HI, 11 ; scales 47 Ilea. I small.

Profile from dorsal to occiput Btrongly convex, from occiput t<> snout con-

cave : maxillary reaching bej ond middle of orbit. Boales a ion ml eye very

Rfui l«
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small, those on opercle large. Eye small, much shorter than snout. Pre-

opercular strongly dentate ; teeth enlarged on angle, hooked upward on

posterior limb. Pectorals shorter than ventrals, which do not reach vent

;

soft dorsal higher than the spinous portion. Small scales running up on

the base of soft dorsal, anal, and caudal. Blackish above, becoming sil-

very gray on the sides; often blotched and tinged with yellow ; fins dusky
gray, sometimes with yellow. A large fish of rather sluggish habits,

reaching a length of 3 feet, and found in all warm seas ; north on our

coasts to Cape Cod and Panama ; not very common ; straying occasion-

ally to the Mediterranean ; used as food. Variable, the young looking

quite unlike the adult. (Eu.)

Holocentrus surinamensis, Bloch, Ichth., pi. 243, 1790, Surinam.

Bodianus Iriunis, Mitchill, Trans. Lit. & Phil. Soc, i, 1815, 418, Powles Hook, New Jersey.

Lobotes erate, Cuvier & Valenciennes, Hist. Nat. Poiss., v, 322,1830, Pondicherry.

Lobotes'farkharii, Cuvier & Valenciennes, Hist. Nat. Poiss., v, 324, 1830, Malacca; on a draw-

ing of Major Farkhar.

Lobotes somnolentia, Cuvier & Valenciennes, Hist. Nat. Poiss., v, 324, 1830, San Domingo.
Lobotes incurmis, Richardson, Ichth. China, 237, 1846, China.

Lobotes auclorum, Gunther, Cat., i, 338, 1859, Cuba; Calcutta; China ; Doderlein, Una Specie

del genere Esotico Lobotes a Palermo, 1875, 1.

Lubotes surinamensis, Kolbrook, Ichth. S. C, 169, 1860.

Family CXLVIII. PRIACANTHID^E.*

(Cataltjfas.)

Body oblong or ovate, compressed, covered with small, firm, rough

scales ; all parts of the body and head, even the snout and maxillaries,

being densely scaly, each scale with a more or less developed plate on its

posterior border, most developed in the young. Head deep. Mouth large,

very oblique, the lower jaw prominent. Villiform teeth on jaws, vomer,

and palatines, none on the tongue. Premaxillaries protractile. Maxillary

broad, without supplemental bone, not slipping under the very narrow

preorbital, which is usually serrate ; no suborbital stay. Eye very large,

forming about one-half the length of the side of the head. Posterior

nostril long, slit-like, close to the eye. Preopercle more or less serrated,

one or more strong spines at its angle; operculum very short, ending in

two or three points behind ; no barbels. Gill membranes separate, free

from the isthmus. Pseudobranchire very large, extending along whole

length of opercle. Postorbital part of head very short, the opercle small.

Gills 4, a slit behind the fourth. Gill rakers long. Brancluostegals 6.

Lateral line continuous, not extending on the caudal. Dorsal fin con-

tinuous, X, 9 to 15, the spines depressible in a groove; anal rays III, 9

to 15, the soft parti long, similar to the soft dorsal, the spines strong

;

ventrals very large, thoracic, I, 5, close together, in advance of base of

pectoral, joined to belly by a membrane which incloses a groove; no
axillary process; spine strong; pectorals small, pointed, not symmetrical,

of 19 or 20 rays, the upper longest ; caudal fin truncate or lunate. Spines

*For an account of the American species of Priacanthidiv, see Morrison, Proc. Ac. Nat. Sci.,

Phila., 1889, 160.
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of fins generally rough with small serrae. Air bladder large. Pyloric

cceca few. Vertebra? in reduced number, 9 or 10+ 13= 22 or 23, the first

vertebra being very small or absent ; transverse process beginning on

the seventh (sixth) vertebra, the last 2 precaudal bridged across; ribs

attached to the transverse processes; epipleurals absent on the last three

precaudal vertebra?. Supraoccipital crest very low, continued forward

to over front of orbit, where it is joined by the parietal crests
;
processes

of premaxillaries moderate. Carnivorous fishes of the tropical seas,

chiefly in deep waters; mostly rose-colored in life. The family is a

sharply defined group, not close to any other, but the affinities on the

whole seem to be nearest to the Serranidw and their tropical allies.

Genera 2, species about 10. (Percidce, group Priacanthina, Giinther, Cat.,

I, 215-221.)

a. Scales very small, 80 to 100 in lateral line ; body oblong, its depth not half its length
;
preo-

percle with a flat spine ; dursal and anal each with 12 to 15 soft rays. Tinacanthus, 521.

aa. Scales large and very rough, 35 to 50 in lateral line ; body ovate, its depth more than half

its length
;
preopercle without spines ; dorsal and anal each with 9 to 11 soft raya.

PSEVDOPRIACAXTIH FE

521. PRIACANTHUS, Cuvier.

Priaocmikua, Cv/vier, Regne Animal, 11, 281, 1817, (macropMkalmm).

Scales very small, 80 to 100 in the lateral line ; body oblong, more than

twice as long as deep
;
preopercle with a spine at angle ; interorbital area

externally transversely convex, the cranium itself transversely concave,

the elevation being formed of flesh ; a conspicuous foramen in the inter-

orbital area; lateral line extending upward and backward from upper

angle of gill opening toward second dorsal spine, below which it changes

its course, following outline of back to end of dorsal fin, thence direct to

middle of caudal ; anal fin rather long, its rays about III, 11 ; dorsal rays

about X, 13. Species rather numerous, in the tropical seas, (irpiuv, saw ;

anavOu, spine; some of the fin spines being serrated.)

a. Preopercular spine obsolete or nearly so; depth ahout equal to length of head; dorsal

unspotted; dorsal rays X, 14; anal III, 15. aren;ati -

aa. Preopercular spine well developed; depth of body greater than length of head;

spotted; dorsal rays X, 12 or X, 13; anal III, 13 or 11. crvem \ i 08, I

M24. PIUACAXTIUS AKKXATTS, Cuvier A Valenciennes.

(Ca I \

M

Head 2J to 3| : depth 2$ to 3} ; eye very large, 2{ to 2\ in head. D. \.

11; A. Ill, 15; scales 9-98 to L15-42, pores 08 to 73. Bodj oblong, less

deep than in /'. cruentatus. Snout £ to | diameter of eye. Posterior nos-

trils in a single oblong opening, within whuh is a septum considerably

below the surface
;

gill rakers 20 to 33. Preopercle with its angle termi-

nating in an oblique point, smaller than the spine in /'. crw nt<itns
;
operole

with a flat-pointed spine, which docs not project; both spines almost

obsolete; shonlder girdle above with a prominent edge; dorsal spines

more ox less granulate on the edges; last dorsal spine l- to - in bead.
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Caudal slightly lunate, the upper lobe the longer ; ventrals moderate, not
extending beyond second anal spine, about as long as head

;
pectorals 2

in head ; third anal spine as long as sixth dorsal ; scales smaller near the
back. Base of skull pierced with a large foramen between the great
wing and the base of the superior sphenoid. (Poey.) Silvery red; anal,

soft dorsal, and caudal edged with black ; no spots on dorsal; posterior

half of ventral black. Tropical Atlantic, south to Brazil, occasionally

northward in the Gulf Stream to Newport and Woods Hole; recorded

also from Madeira, (arenatus, sanded.)

Catalufa, Parea, Dif. Piezas Hist. Nat, pi. 20, 1787, Havana.
Priacanthus arenatus, Cuvier & Valenciennes, Hist. Nat. Poiss., in, 97, 1829, Brazil, (Coll.

Delalande.) Atlantic, (Coll. Peron); Jordan & Gilbert, Synopsis, 971: BouLENGER,Cat.,i, 356.

Priacanthus fulgent, Lowe, Trans. Zool. Soc. Lond., n, 1839, 174, Madeira. (Coll. R. T. Lowe.)

Priacanthus catalufa, Poey, Proc. Ac. Nat. Sci. Phila., 1863, 182, Havana; Morrison, Proc. Ac.

Nat. Sci. Phila., 1889, 161.

Priacanthus macrophthalmus, Cuvier & Valenciennes, Hist. Nat. Poiss., m, 97, 1829; not Anthias

macrophthalmus, Bloch, which is an Asiatic species, Priacanthus hamrur (Forskal); Giinther,

Cat., i, 215; Jordan & Gilbert, Synopsis, 544.

1625. PRIACANTHUS CRUEXTATFS (Lacepede).

(Bio Eye; Catalufa.)

Head 3 to 8J ; depth 2^ to 2f. D. X, 12 or X, 13 ; A. Ill, 14 : scales 10-100

to 120-50, pores 62 to 76; eye 2} to 2i in head; snout H to 2 in eye.

Body deep; interorbital width 3£ to 3i in head; mouth large, oblique,

maxillary reaching nearly to middle of eye, 2 in head. Gill rakers 16 to 18

below angle. Dorsal and anal spines all finely serrate in front
;
preopercle

with a rather strong, flat, triangular spine ; opercular spine very small : last

dorsal spine If times length of second, lg- to 2 in head; pectorals small,

little longer than eye, I3- to 2 in head; third anal spine nearly as long as

last of dorsal ; caudal slightly notched; roof of mouth with longitudinal

ridges ; upper limb of preopercle almost vertical ; skull without sphenoid

foramen below. Kose color, the back brownish, the dark color of back

sometimes forming rounded blotches ; dorsal and caudal fins with small

dark spots. West Indies to St. Helena and the Canaries ; a common food-

fish in Havana ; not yet recorded from the United States. Also abundant

throughout the western Pacific, if Priaca ntluts caroUnus* is the same, as

supposed by Dr. Boulenger. (cruentatus, bloody.)

Ldbrus cruenlalus, Lacepede, Hist. Nat. Poiss.. in, 522, 1800 (from a copy by Aubriet of a plate

made by Tlumier at Martinique), Martinique; Cuvier & Valenciennes, Hist. Nat. Poiss.,

in, 102, 1829.

Priacanthus eepedianusrf Desmarest, Prem. Dec. Iclithy., 9. pi. 1, 1823, Havana; Poey,

Kepertorio, i, 273, 1866.

Priacanthus cruenlalus, Morrison, Proc. Ac. Nat. Sci. Phila., 1889, 162; Jordan, Proc. U. S. Nat.

Mus., 1890, 317; Boulenger, Cat., i, 352.

* Priacanthus camlinus, Lesson, Voyage Coquille, Poiss., 204, 1826, Caroline Islands; Priacan-

th>i* ichlegeli, Hilgendorf, Sitzgber. Ges. Naturf. Fr., 1879, 79, Japan.
f Poey regards Priacanthus cruentatus and Priacanthus cepedtanus as different species, solely dis-

tinguished by the presence in crututatus of roundish rosy spots.
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522. PSEUDOPRIACANTHUS, Bleeker.

Pseudopriacanthm, Bleeker, Versl. Ak. Wet. Amsterd. (2), in, 241, 18(39, {niphonius).

Scales large, very rough, 35 to 50 in the lateral line; body ovate, not
twice as long as deep

;
preopercle with 2 small spines at angle ; inter-

orbital space broad and flat, there being little flesh between skin and
skull; no foramen in interorbital area; lateral line changing its course
below the fourth dorsal spine ; anal short, its rays III, 9 to 11 ; dorsal

X, 11. Otherwise essentially as in Priacanthus, the species living in

deeper water, (ipevdrig, false ; Priacanthus.)

a. Outer teeth above not enlarged; body with four dark cross bars; eye moderate, 2% in head
in young. serrula, 1626.

aa. Outer teeth above more or less enlarged; body not banded; eye excessively large, 2% in

head in adult. altus, 1627.

1626. PSEUDOPRIACANTHUS SERRULA (Gilbert).

Head2|; depth li. D. X, 11; A. Ill, 11; lateral line with 36 pores.

Eye 2i in head ; interorbital width 3^; length of snout 5. Mouth very
oblique, maxillary scarcely reaching vertical from middle of eye, half

length of head ; teeth in a very narrow band in both jaws and on vomer,
none of them enlarged

;
palatines with a single series. Posterior nostril

elliptical, not twice as long as wide. Preopercular and preorbital margins
serrate, a group of stronger spines at angle of preopercle. Gill rakers

short, about half diameter of pupil, 16 developed on horizontal limb of

outer arch. Spinous dorsal high, the longest spine {* length of head ; the

first and last spines much shorter, about equaling the soft rays ; anal

spines similar but shorter, the first 2 equal and longer than third, their

length half that of head
;
pectorals short, barely reaching vertical from

vent ; ventrals elongate, the spine reaching base of second anal spine, the

longest soft ray reaching base of first soft ray of anal. Scales on upper
and lower parts of body very small, those on middle of sides conspicu-

ously enlarged. Entire head, including maxillary, mandible, gular, and
branchiostegal membranes wholly covered with spiny scales; dorsal and
anal fins in a sheath. All spines rough-serrate. Color in spirits : Light

olive, with 4 dark cross bars on sides wider than the interspaces, the last

one on base of caudal peduncle; vertical fins dusky, the sofi portions

more or less speckled; ventrals black; pectorals pale. Pacific Coast of

Colombia; known from one young specimen, 1$ inches long. (Gilbert.)

(Hcmrfa, a little saw.)

PHaetmtinu terrvSa, GlLBKBT, Proc. U.S. Nat. Mus., 1890, 450, Albatross station 2797, west
coast of Colombia. (Coll. Albatross.)

1627. PSEUDOPRIACANTHUS AI/ITS (Gill).

Iload 2|; depth '_",. I). X. 11; A. [11,9; pores in lateral tine 87; in

series between operole and oaadal, LI. Bodj ovate; profile straight sad

little oblique; month snbvertioal; teeth in upper jaw villiform, in a

narrow band with an outer series of enlarged teeth ; teeth of lower Jan
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similar, but the inner ones larger than in upper jaw ; eye very large, its

diameter little less than half length of head
;
preorbital narrow, strongly

serrate; preopercle serrate, the serroe of the lower margin largest; no

spines at its angle ; subopercle aud opercle serrate on their lower mar-

gins ; highest dorsal spines If- in head ; anal spines graduated, the third

spine 2k in head ; ventrals scarcely reaching anal
;
pectorals If in head

;

scales all extremely rough, very strongly ctenoid ; lateral line ascending

to below fifth dorsal spine, then descending to caudal peduncle, then

median to tail. Reddish, overlaid with plumbeous above; bright red

or crimson in life ; all the fins except the pectorals edged with black

;

otherwise entirely plain (in spirits). West Indies, in rather deep

water, north to Pensacola and Charleston ; rare ; the very young stray-

ing in the Gulf Stream to Rhode Island. Here described from a speci-

men 11 inches long, the largest yet seen, taken at Charleston by Charles

C. Leslie. Very close to the Japanese species, Ps'eudopriacanthus niphoniu8
}

(Cuvier & Valenciennes), the scales a little larger, (alius, high.)

Priacantlms alius, Gill, Proc. Ac. Nat. Sci. Phi la., 1862, 132 (very young specimen), Narragan-

sett Bay; Jordan & Gilbert, Synopsis, 545.

Psendopriacanthiis alius, Jordan & Eigenmank, Proc. U. S. Nat.'Mus., 1887, 269; Morrison,

Proc. Ac. Nat. Sci. Phila., 1889, 163; Boulenger, Cat., i, 359.
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