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I.

—

A Revieiv of the Chcetodontidce of North America.

BY CARL H. EIGEiS'MANis^ Ais^D JENNIE E. HORNING.

Read January 31st,, 1887.

In the prt'sont paper is given the S3aionymy of the genera and

species of North American Chcetodontidce, together with analyti-

cal keys by which the species and genera may be recognized.

T]]e specimens studied belong chiefly to the Mnseum of the

Indiana University, duplicates of all being also in the United

States National Museum.

We accept the family of Chmtodontidm as limited by Gill and

by Jordan & Gilbert, leaving the two genera Chcetodipterus and

Farapsettus in a sei)arate but closely related family, EjjhippidcB

(= Drepanince, Klunzinger).

The American Chmtodontidm may be referred to three genera,

which mav be defined as follows :
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ANALYSIS OF GEXKI^A OF CH .-FTODOXTID.E.

a. Preopercle uiinimed ; dorsal spines not graduated, some of the median

spines longer than tlie last spines ; scales comparatively large :

{yowng \\\i\\ ihe Tholic1ithysioYn\.).

b. Snout (nasals, palatines, etc.) with premaxillaries articular and den-

tary bones much produced, beak-like : cleft of moutli, with max-

illaries short ; lateral line ceasing under soft dorsal.

r. Dorsal spines 12 or 13 ; soft rays about 20 (19 to 23).

Phognathodes, 1.

bh. Snout little if at all produced ; dorsal spines usually 12 to 14 ; anal

spines 3.

Ch.^todon, 2.

aa. Preopercle armed with a very strong spine at its angle
;
(young without

Tholichthys form ?).

(1. Dorsal spines 8 to 14 ; vertical limb of preopercle above spine armed

or unarmed.

POMACANTHUS, 3.

Oenus I. PROOXATHODES.

Progxathodes Gill, Proc. Ac. Nat. Sci. Phila., 1862, 238 {j^elta) (name

only.).

Type Chelmo pelta Glinther, (= Ghelmo aculeatiis Poey.).

This geiuis, contMiniiig two species, P. longirostris and P.

aculeaius, seems to be intermediate between Chelmon and Clice-

todon, having the pi-odnced snont of the former and a fin-formnla

more like tliat usnally seen in tlie lattei-. Its value as a genus

is donbtful, its species differing less from those of Chelmon than

extreme forms of Clicetodcm differ from each other. Its two spe-

cies are, moreover, veiy distinct, the one (longirostris) liaving

small scales and a very long beak, while the other (acideatus),

has the scales large, and the beak not very mnch longer than in

some species properly referred to Clicetodon.

ANALYSIS OF SPECIES OF PROGNATHODES.

a. [Snout moderately produced, about half length of head
;

profile steep,

concave. Maxillary reaching to middle of snout. Angle of pre-

opercle rounded, minutely serrate. Dorsal spines long and very

strong ; 4tli spine 2 in depth ; membrane between spines deeply

notched. Soft anal higher than soft dorsal : their basal halves
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alone scaled. Caudal truncate ; uniform reddish brown, with

shining longitudinal streaks, following the series of scales ; spi-

nous dorsal and its base blackish ; soft dorsal bordered with

orange ; other fins yellowish or colorless ; border of opercle

orange ; ocular band dark, narrower than eye, Avithout paler

border, not extending below eye. D. XIII, 19 ; A. Ill, 15 ;

Scales 8-40-19. Depth 2 in length ; head 3.] {Gunther, Poey.)

ACULEATUS, 1.

1. PKOGNATHOI>ES ACULEATUS.

Chelmon aculeatus Poey, Memorias, II, 202 (July, 1860). (Havana.)

Progimtliodes aculeatus Poey, Synopsis, 1868, 354 ; Poey, Euumeratio, 1875,

63 (Cuba).

Chelmo pelta Glinther, Cat. Fish. Brit. Mus., II, 38 (September, 1860). (Lo-

cality unknoAvn.)

Habitat, West Indian Fauna.

This species is known to us only from the accounts of Glinther

and Poey.

Oenu§ 2. CHiETODOSf.

Ch^todon Artedi, Genera, 1738, 51 ; Synonymia, 1738, 89 (numerous spe-

cies, many belonging to Pomacanthus, etc.).

Tetragonoptrus Klein, Historia Piscium, 1744, 37 (many species, stria-

tus, etc.\

Ch^todok Linnaeus, Systema Naturae, X, 1758, 272 (includes the then

known Chaitodontid(B, some Acanthuridce, etc.).

Ch^todon Cuvier, Regne Animal, ed. II, 1827 (striatus, capistratus, etc.).

Rabdophorus Swainson, Fish., Kept., and Amph., 1839, II, 21 {ephip-

pm?)i}.

CiTHARCEDUs Kaup, " Wicgm. Arch., 1860 {met/eri)."

Eteira Kaup, "1. c {triangularis=strigangulus)"

LixoPHORA Kaup, "1. c {auriga).'"

Sarothrodus Gill, Proc. Ac. Nat. Sci. Phila., 1862, 238 ("Chaetodon Cuv.,

nee Artedi " substitute for Ghcetodon, transferred to Pomacanthus).

Tholichthys Gunther, Ann. Mag. Kat. Hist., London, 1868, Abl {osseus,

larval form).

Tetragonoptrus Bleeker, Rev. Famille Chaetodontoides, 1877, 52 {stri-

atus).
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Ch^todontops Bleeker, 1. c. . 58 (collaru).

Hemich^todon Bleeker, 1. c. , 53 {capistratiiH).

Lepidoch^todon Bleeker, 1. c, oi {unimaeulatus).

Oxych^:todon Bleeker, 1. c, M (lineolatus).

GoNOCH^TODON Bleeker, 1. c. 54: {triangulum).

Ch^todon Jordan & Gilbert, Synopsis Fisli. North America, 1888, 614

(cfqnstrati/s).

Anisoch^todon Klunzinger, Fisclie des Rothen Meeres, 1884, 54 {aunga,

etc.).

Type, Chcetodon capistratus.

As the first species enumerMted under Chcetodon by Artedi,

beloDgs to the modern genus Pomacanthits, Bleeker, Gill and

Poey have transfen-ed the name ClicBtodon to the latter group.

The present genus is therefore called by Gill, Sarothrodus, and

by Bleeker, Tetragonoptrvs, the latter name being taken from

Klein.

If, however, our generic nomenclature is to date from 1758,

this change is inadmissable. The Chcetodon of Linnaeus practi-

cally corresponded to the modern i'amWy of ChcptodontidcB. It

was first restricted by Cuvier to species of the type of the Lin-

ngean S])ecies, striatv'^. capistratus, etc., and with this group the

name must remMin. The selection of capistratus as the actual

type of the genus dates from the work of Jordan & Gilbert.

Very young forms of Cha^todon, wliicli ai'e ])i-ovided with

large flat, membranous, scale-like, exi)ansiuns or shields devel-

oped fi'om the bouesai.out the head (preopercle, shoulder-girdle,

etc.), have been desci-ibed under the generic name of Tholichthys.

The true character of Tholichtliys as a lai'val Chcetodon, has been

shown by Dr. Liitkeu (Spolia Atlantica).

The species of Chcetodon are vci'y numerous, and abound in

all tropical seas about the coral reefs.

ANALYSIS OF NORTH AMERICAlSr SPECIES OP CH^TODON.

a. Scales of trunk all subequal, with their posterior margins regularly

rounded.

h. Series of scales below the axis of the body running obliquel}^ upward
and backward. {Chcetodontops Bleeker.)
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c. [Ocular band oxteudini>- from dorsal only to eye, not across the cheek ;

snout little produced, its length less than diameter of e3'e ; body

deep, the height If in extreme length ; muzzle with a blackish

band ; a transverse band l)etween eyes, much narrower than eye;

a band between dorsal fin and interorbital area, descending to

temples and bordered with whitish; another crosses dorsal fin, cau-

dal peduncle, and near margin of anal, the anterior margin of which

extends from the base of the anterior soft rays to axilla of anal

fin ; caudal, produced part of dorsal, margin of anal, and all of

pectoral and ventral fins pale. D. XII, 24. A. Ill, 20. Scales

44.] {Gill) NiGRIROSTRIS, 2.

cc. Ocnl(ir band e.vteiidii/f/ beyond tJic eye (icross the cJieek and i)iteroperele;

no tninsverse band between the eyes.

d. A large black spot, not ocellated, on base of soft dorsal ; an indistinct

band extending vertically across from it to base of. anal ; a small

black spot on tip of soft dorsal, (obsolete in young) ; ocular band

narrow^er than eye, extending from in front of dorsal through eye

and over interopercle ; no humeral band ; a black spot on opercle

above; body subrhomboidal ; the anterior profile concave ; snout

somewhat produced, longer than eye. Lateral line extending to

below posterior third of soft dorsal. Dorsal and anal fins angu-

lar behind ; depth li in length ; head 3. D. XIII (or XII), 20
;

A. Ill, 16. Scales 6-34-15
; (31 in a median series).

OCELLATUS, 3.

dd. No spot at base of soft dorsal ; dorsal and anal rounded behind.^

e. Humeral band wanting.

f Ocular band jet black, not white-edged, little narrower than eye,

extending from first and second dorsal spine through eye

and over cheek ; another band from fourth and fifth dorsal

spines to base of posterior half of anal, not extending on

anal ; a dark line from dorsal down the middle line of fore-

head ; rest of body yellowish without markings. Body deep,

strongly compressed ; snout somewhat produced, 2h in head,

forming an angle with the descending profile ; second dorsal

spine highest, as long as head ; caudal rounded. Lateral

line extending to below first dorsal ray, depth If in length

(2 in total) ; head 2i (3) ; D. XII, 18 ; A. Ill, 17. Scales

9-36-17. Aya, 4.

ff. [Ocnlar band edged with whitish, narrow^er than eye, con.

tinued across interopercle ; a browm, white-edged vertical

band from extremity of dorsal across tail over posterior half

This character has not been verified in Cliaitodon aya.
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of soft anal ; tins and body otherwise cliivfl}' pale. Body
deep, the back elevated ; snout subconical, somewhat pro-

duced, as long as aya. Depth 2 in total length ; head 4. D.

XII, 23 ; A. III. 19 ; scales T-38-17.] {Poey, Gilnther.)

Skdp:ktakius. o.

ee. Hiuneval b<indpresent, black, broader than eye, e.iie)(ding from front

of spinous dorsal to base of pectoral ; ocular baud narrower

than eye, extending from in front of dorsal across eye and over

cheek and interopercle ; a broad band from last dorsal spines

to base of anal ; soft dorsal and anal with a dark band paral-

lel with the margin ; three dark bands across caudal fin and

peduncle. Body deep, the back elevated, the profile steep

and concave ; snout very slightly produced, shorter than eye,

which is 3 in head ; scales on head small. Lateral line ex-

tending to below" posterior end of soft dorsal. Head 3 in

length ; depth li D. XIII, 20 ; A. Ill, 17 ; scales 6-30-17.

HUMEKALIS, 6.

bb. Series of scales below the axis of the body horizontal or tery nearly so.

\. Tetragonoptrus Bleeker.)

/. [Soft dorsal and anal rounded behind ; snout slightly pi'oduced,

very little longer than eye ; body with fine blackish cross-

bars, the first an ocular band, narrower than e^'e, from dor-

sal through eye and over interopercle ; second, a humeral

bar from front part of spinous dorsal to ventral region
;

third, from last five dorsal spines to front of soft anal, curved

forwards ; fourth curved backwards, from last dorsal spines

along whole base of soft dorsal to base of anal ; fifth, across

middle of caudal fin and extending as a marginal band on

soft dorsal and anal ; this yellow edged behind. Ventrals

black. Young with a black spot ocellated with white on

upper part of fourth band. D. Xll (XI), 21 : A. Ill, 18
;

scales 8-40-16.] {Gilnther, etc.) Striatus, 7,

bbb. Series of scales beloiK the axis of the body extending downward and back-

v^ard. {Choitodon=-Heniiclmtodon Bleeker.)

g. Body not very deep, the back not greatly elevated, the ante-

rior profile concave ; snout somewhat produced, as long as

the eye ; soft dorsal and anal fins angulated behind. Dorsal

spines rather slender. Scales rather large, their arrangement

peculiar, those above the level of the upper part of the eye,

placed in straight series which run upward and backward,

those below this line running similarly dow^nward and back-

ward ; each series of scales being sharply marked by a con-

tinuous blackish streak, underneath the scales. Ocular band

edged with pale, much narrower than eye, and extending
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across eye and cheek ; a very large jet-black spot, ocellated

with pale, below soft dorsal ; soft dorsal aud caudal with

two narrow black bands, the margins abruptly pale. Head

3^; depth U. D. XIII (XII), 19
; A. Ill, 17. Scales 6-42-17.

Capistratus, 8.

2. ch.etodon nigkikostkis.

Sarothrodvs nigrirostris Gill. Proc. Ac. Nat. Sci. Phil., 1862, 243 (C:ape San

Lucas).

Chatodon nigrirostru Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 365

(Cape San Lucas) ; Jordan, Cat. X. A. Fishes, 102. 1885 (name only).

Habitat, Cape 8mii liiicas.

This s])eeics is ktiowii to us only through tlie descriptions of

Gill. 'I'he orioinal Tvjies alone have been taken.

3. CH^TODON OCEI.I.ATUS.

C hcetodon ocellatus Bloch, Ichthyologia, taf. 211, fig. 2, 1787; Walbaum,
Artedi, Genera, 414, 1792 (copied) ; Turton. Syst. Nat., I, 777, 1806

(India) ; Jordan, Cat. Fish. North America, 102, 1885 (name only).

Chcetodon Mmaculatus Bloch, Ichthyologia, taf. 219, fig. 1, 1790 ; Walbaum,
Artedi, Genera, 415, 1792 (copied) ; Cuvier & Valenciennes, Hist.

Nat. Poiss., VII, 67, 1831 (Havana, Martinique, Porto Rico, San Do-

mingo) ; Storer, Syn. Fish. N. A., 338, 1845 (copied) ; Poey, Mem.
de Cuba, II, 371, 1860 (Cuba) ; Glinther, Cat. Fish. Brit. Mus., II, 9,

1860 (Jamaica) ; Poey, Enum. Pise. Cub., 62, 1875 (Cuba); Jordan

& Gilbert, Syn. Fish. N. A., 940, 1882.

Scirothrodus Mmaculatus Cope. Trans. Am. Phil. Soc, 1870, 474 (Santa

Cruz) ; Poey, Enum. Pise. Cub.. 62, 1875 (Cuba) : Goode, Bull. U.

S. Nat. Mus., V, 43, 1876 (Bermudas).

Sarothrodus maculocinctus Gill, Proc. Ac. Nat. Sci. Phil., 99, 1861 (New
port).

Chcetodon maculocinctus Jordan & Gilbert, Syn. Fish. N. A., 616, 1882.

Sarothrodus amplexicollis Poey, Enum. Pise. Cub., 63, 1875 (Cuba).

Habitat, West Indian Fanna ; India.

The nnmerons specimens examined by us are from Havana.

There is no donbt that Sarothrorhts macidocinctus from the Gulf

Stream, is the young of this common tropical species.
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4. CH^TODON AYA.

CJmtodoK aya ,]oYCi'An, Proc. U. S. Nat. Mus., 1886, 225 (Snapper Banks
near Pensacola, Fla.).

Hahifat, Northern Gulf Coast of Florida ; Peiisacola.

We have examined the oi'iginal type of this species, which

is now in the United States National Museum (No. )^7747) ;

length l-g- inches. The description given here is that of the

young ; the adult will probably be found to vary somewhat from

the pi'oportions given here.

5. CH^TODON SEDENTARIUS.

CluKtodon sedentarius Poey, Mem. de Cuba. II, 203, 1858 (Cuba).

Sarothrodiis sedentariufi Poey, Syn. Pise. Cub., 364, 1868 (Cuba); Poey,

Enum. Pise. Cub., 62, 1875 (Cuba).

Chmtodon gracilis QunihQv, Cat. Fish. Brit. Mus., II, 20, 1860 (Caribbean

Sea ; West Indies).

HaMtat, West Indian Fauna.

This species is known to us only through descriptions.

6. CH.5i]TODON HUMERALIS.

Choitodonhiuiieralis Giinther, Cat. Fishes Brit. Mus., II, 19, 1860 (Sand-

wich Islands) ; Giinther, Fishes Central America, 419, pi. 65, f. 3,

1866 (Pacific Coast Central America) ; Jordan, Cat. Fishes N. A., 102,

1885 (name only).

HaMtat, Pacific Coast ()f Central America.

The specimens examined by us are fi'om Colima, on the West

Coast of Mexico. The occurrence of this species at the Sand-

wich Islands is questionable.

7. CH^TODON STRIATUS.

Chcetodon No. 7, Artedi, Syn. 95 ; No. 10, Sueci Descr. Spec. Pise, 80,

1738.

Lahrus rostra refiexo fasciis lateralibvs tribus fuscis, Linnaeus, Amoen, Ac.

I, 595, 1749.
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Chatodoit xtridiuK Limiaus, Sy.st. Njit..^ ed. X, 27o, 1758 (.India) ; id. ed.

XII, 464. 1706: Rloch. Iclitbyologia, plate 205, fig. 1, 1787; Gmelin,

Sy.st. ^at.. I. 1249, 1788 (India) ;BlGch & Scbneidc^r. Syst. Ichth., 222,

1801 (East Indies) ; Tiiiton, Linnaeus, Syst. Xat., I, 772, 1806 (India);

Cuvier & Valeiuitnnes. Hist. Kat. Pcissons, VII, 10 (San Domingo,

Martinique, St. TIk mas) ; Storer, Syn. H.-h. North Am., 388, 1845

^copied) ; Gronow, Cat. Fish. Brit. Mus., 68, 1854 (Indian Sea) ; Poey,

jNlem. de Cuba, 11,871, 1860 (Cuba) ; Castelnau, "Anim. Amer. Sud.

Poiss., 19." 1850, 61; Guntlier, Cat. Fisb. Brit. Mus., II, 8, 1860

(Puerto Cabello, Venezuela, St. Domingo, Jamaica).

Sarothndvti «triatvs Poey, Syn. Pise. Cub., c52, 1868 (Cuba) ; Poey, Enum.
Pise. Cub.. 62, 1875 (('uba).

Habitat. \\'est Jiidiaii Fauna and India.

Known to us thi'ough descriptions and ])latcs only.

8. CH.3iTODON CAPISTKATUS.

Lobrus rosiro refeav ocello pur^weo iride cdla jvo'ta cwudon;, Lincaus,

Amoen. Ac. I, 596, 1749.

Ctuttodon ccqjistratas Linnaeus, Syst. Xat.. ed. X, 275, 1758 (India) ; Lin-

naeus, Syst. Nat., ed. XII, 465, 1766 (India); Blocb, Icbtbyologia,

tab. 205, fig. 2, 1787 ; Gmelin, Syst. Nat., 1250, 1788 (Jamaica i ; Wal-

baum, Artedi, Syn., 414, 1792 (Jamaica); Blocb & Schneider, Syst.

Ichth., 222, 1801 (Indian Sea) ; Turton, Linnaeus. 772, 1806 (Jamai-

ca) ; Kisso, "Eur. Merid., Ill, 432," 1827; Cuvier & Valenciennes,

Hist. Nat. Poiss., VII, 64, 1831 (Martinique, San Domingo, St. Tho-

mas, Cuba) ; Gronow. Cat. Fish. Brit. Mus., 67, 1854 (American

Seas); Glinther, Cat. Fish. Brit. Mus., II, 12, 1860 (Jamaica, Puerto

Cabello, Demarara. Tiinidad) ; Jordan & Gilbert, Syn. Fish. North

America, 940, 1883 ; Jordan, Cat. Fishes North America, 102, 1885

(name only\

Sarothrodus capistrattis Voey , Enum. Pise. Cub., 62, 1875 (Cuba

\

Hahitat, Indian and West Indian Fauna.

The specimens examined by us are from Havana. It is a com-

mon fisli of the West Indian fauna.

Oeiiii§ 3. POMACANTHUS. .

PoMACANTHUs Lacepedc, Hist. Nat. Poiss., IV, 517, 1803 (grison).

HoLACANTHus Laccpedc, Hist. Nat. Poiss., IV, 525, 1808 {tricolor, etc.).

Genicanthus Swainson, Fish. Amphib. & Kept., II, 212, 1838 {lamorclcii

& tricolor).
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CENTiic)PY(iE Kaup, Wiegm. Arch... XXVI, 1, 1876, Vdii {tibicen).

PoMACAKTHODES Gill, Proc. Acacl. Kat. Sci. Phila., 1862, 2^^ {zonipectus).

AcANTHOCH^TODox Bleeker, "Arch. Iseerl. Sc. Xat., XII. 5," 1^1% {Itpi-

dolepis).

Ch^todon Bleeker, 1. c. (transferred to species of Foinucanthtis, as the first

species of Clmtodou mentioEed by Artedi Lelongs to the latter group).

Type/ Pomacmithus grison.

Lacepede based his genera Pomacantlius and Holacantlius on

tlie armature of the preopercle. This character is not sufficient

to separate the species of this gi'oup into two genera, because,

1st : The armature varies in the species of Holacanthiis from

minute serrae (passer and tricolor) to a number of strong spines

(ciliaris) ; 2nd : The upper limb of the preopercle, in the young

at least of some species otherwise resembling Pomacaritlius {zoni-

pectus), is armed with minute serrae. We have therefore placed

those species having a spine at tbe preopercle and the dorsal

si)ines graduated, in the genus Pomacanthus, regardless of the

armature of the upper limb of the preopercle. The degree of

ihe graduation of the dorsals might offer some distinctive char-

acters ; the species of Pomacantlius proper, having each succeed-

ing spine decidedly higher than the one preceding it. But here

again we find variation in the species of Holacanthus : the spines

of H. tricolor are all of about the snme bight, Avith the excep-

tion of the last two or three, while in II. ciliaris the spines are

regularly graduated, though the last si)ine does not attain the

bight that the spines in the species of Pomacantlnis do. The
subdivision adopted by Dr. Giinther, although natural enough,

does not seem very scientific,—the species with 8 to 10 spines

being placed in Pomacantlius, Avhile those with 12 or more con-

stitute the genus Holacantlius. One s})ecies properly belonging

to the former group has 11 spines.

ANALYSIS OF NORTH AMEKICAN SPECIES OF POMACANTIU'S.

<i. Dor)i(d f<puies S to 11 ; dorsal r((ys 23 to 32 ; sades of different size, the loti_

git IIdirial and cross series not distinct,

b. Scales of the lateral line 50- to 55. Dorsal spines 9 (rarely 8) ; soft rays SO

to 32 ; ancd rays III. 24. Color in the adnlt steel-yray. The
larger scales surrounded by smaller ones ; each scale with a

dark spot at l)ase ; older specimens nearly plain yellowish,
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youny; witli about 4 whitish cross-buiKls ; caudal truncate,

with a pale edge ; base of pectoral without orange. Deptli

\\ in length, head 8J. Scales 8-58-27. First dorsal spine

about in the length of the last, which is 11 to li in head.

AUKEUS, 9.

bb. ScaUit of the Idtcntl line }(J to 'JO.

c. Dorsal spines usaally 10 ; the soft niys £9 to SO. Anal rays HI, 23 to

24. Color black; scales of different sizes on the body, most

of them with yellow edge
;
young witlryellowish cross-bands;

base of pectoral orange ; caudal rounded, its border not pale;

(35 scales in a median series ; 85 to 90 in the series above the

lateral line. Akcuatus, 10.

cc. [^Dorsal spines 11, soft rays 23 ; anal rays III, 20 to 22. Profile very

steep, uneven ; vertical limb of preopercle with minute serrae,

at least in young ; spine at angle of opercle about as long as

eye. Soft rays of anal lower than those of dorsal. Soft dor-

sal highest toward the front, the rays more rapidly shortened

posteriorly than those of anal. Caudal somewhat rounded
;

Ventrals elongate, reaching 3rd anal spine, the first ray fila-

mentous. Scales of body irregular in size, large and small

ones closely intermixed ; scales of head, breast, and front of

back very small. Color brownish, a bi'oad dark band gird-

ing the breast and extending up to 5th dorsal spine. Young-

pure black on dorsal and anal. Top of head with a median

line of bright yellow, dividing at the snout, extending along-

each side of mouth and meeting on throat below^ Sides with

five very distinct narrow bright yellow cross-bars, strongly con-

vex forward ; blue lines between bars. Depth 1| in length
;

head 3-|. Scales in lateral line 70.] {Jordan & Gilbert, Gill.)

ZONIPECTUS, 11.

aa. Dorsal spines 14, dorsal rays 17 to 20 ; scales all of about the same size,

the rows lengthicise and crosswise quite distinct.

d. Ascending limb ofpreopercle armed only loith small serrm, the largest

not more than -^^ the length of the large spine at the angle,

tchich is about 2^ in head.

e. [Scales in lateral line 75 to 80 ; the angles of the caudal not pro-

duced into filaments ; preorbital icith tico or three blunt points.

Color brown, with a transverse white band from the sixth

dorsal spine ; caudal, ventral, pectoral, and margin of anal

fins yellow\ Head with tw^o distinct bluish bands, one in

front of eyes, one from front of dorsal behind the eje.

Depth ^ in length ; head 4. D. XIV, 17 or 18 ; A. Ill,

16-18.] {Valenciennes, etc.) Passer, 12.
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ce. Scales in lateraliilie 4S ; the ((nglts of the c<ii(dal produced into

filaments ; iweorhital irith a distinct hlrint spine. Color in

life : head, anterior part of trunk and caudal fin, golden yel-

low ; rest of body, snout and chin, black ; dorsal, anal and

opercle edged with scarlet ; orange on upper and lower ray

of caudal ; iris yellow, blue above and below. Depth ]f in

length ; head ^. D. XIV, 19 : A. Ill, 18. Scales 3-48-25.

First dorsal spine 1^ in length of the last, which is 2^ in head.

Tricolok, 18.

dd. Ascending limb of preoiJenie armed irith S to U strong spines, the

largest about ^ the length of the large spine at the angle, ichich

is 3^ to 41 in head ; caudal obliquely rounded ; its angles not

produced ; angle of dorsal and anal very much produced,

their tips extending be^'ond caudal
;
preorbital without a

distinct spine. Color in life : yellowish brown on sides, each

scale with a darker or orange spot : back shaded with violet,

which grows brighter and merges into intense sky-blue along

the edges of the spinous dorsal and on the region before the

dorsal ; scales of dorsal region with brown spots like those

on sides ; head paler ; the upper lips yellowish, lower jaw

reddish ; spines of preopercle and ed ^e of opercle very brigiit

sky-blue; iris yellow, marked above and below by blue: a

blue bar extending from in front of first dorsal spine half

way to eye ; breast a sky-blue
;
pectorals sky blue at base,

then broadly golden, its edge pale ; ventrals golden ; poste-

rior edge and produced lobe of dorsal and anal golden yel-

low ; caudal broadly edged with yellow. Depth \\ to If in

length; head 3i to 8|. D. XIV, 20. A. III. 18. Scales

8-45-28. First dorsal spine about 2| in the length of tlie last

,

which is.2i in head. Vertebrae 10-f 14. Ciltakis, 14.

9. POMACANTHUS AUREUS.

Chcetodon aureus B]och, Ichthyologia, taf. 193, fig. 1, 1787; Walbaum, Ar-

tedi Genera, 407, 1792 (copied) ; Bloch & Schneider. Syst. Ichth., 217,

1801 (Antilles) ; Turton, Linnseus Syst. Nat., I, 773, 1806 (copied):

Poey, Syn. Pise. Cub., 850, 1868 (C:uba).

Fomacanthus aureus Lacepede, Hist. Nat. Poiss., IV, 1802 (Brazil) ; Cuvier

& Valenciennes, Hist. Nat. Poiss., VII, 202, 1831 (St. Thomas. San

Domingo): Storer, Syn. Fish. N. A., 340, 1845 (copied) : Poey, Mem.
de Cuba, II. 371, 1860 (Cuba) ; Jordan, Proc. U. S. Nat. Mus., 1884.

131 (Key West) ; Jordan, Cat. Fish. North America, 1885, 103 (name

only).

Chiricita Parra, Descr. Dif. l^iez. Hist. Nat. Cub., 10, plate 6, tig. 2, 1787

(Cuba).
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PouHinihthnx (iroKitiis m(K'\\, Ichthyologia, taf. 201, %. 2. 1887; Bloch c^:

Sdinddcr, Syst. Iclith., 218, 1801 ; Lacepede, Hist. Nat. Poiss., IV,

1802 (after Bloch).

roiit(ii'(iHth>t.s b(ilU(itiis Cu\\ii\- &i\i\\(ii\c\(im\(^ii. Hist. Nat. Poiss., VII, 208,

1881 (Porto Rico) ; Stor.r. Syn. Fish. N. A., 1845, 840 » copied).

roi/Kfcant/iKS parfi Glintlier, Cat. Fish. Brit. Mus. , II, 55, 1860 (in part),

(West Indies).

Cha4odon arcuatus Poey, Syn. Pise. Cub., 351, 1868 (Havana

\

Pomacanthuii arcuatHs Jordan & Gilbert, Syn. Fish. North America, 616,

1883 : Baird, Bidl. U. S. Fish. Com., 1884, 178 (Barneg-at City, N. J.).

Habitat, West Indian Fauna north to New Joivsey.

'I'iienianv Pix-cinuMis examined are from Havana.

'I'liere is considerable difficulty in distinguishing the synonymy
of this species from that of arcuatus ; the differences between the

two sjiecies are iliose set foi-tii in the Key ; bnt the descrijjtions

and fto'ures often contain elements from both species, on account

of the similarity of coloration in the young. PoiaacantJuis arcu-

atus Bloch, belongs here, having nine dorsal spines, the caudal

white-edged but I'ounded, Ckcetodoii arcuatus Poey. and Poina-

ca7ithus a j'cuatu.'i J ovdiiu &> Gilbert, are jdaced hei'e on the au-

thority of those authors.

10. POMACANTHUS ARCUATUS.

Pan/ Brasiliensibus Mm'cgmve, Hist. Pise. Lib. I, 144, 1648 (Brazil).

Gua2)erna BrasilienstbusMaYcgvn.ve, Hist. Pise. Lib. I. 178. 1648 (Brazil).

Chcptodon '^o. d, Artedi, Syn. 91, 1738.

Cliretodoii No. 4, Brown. "Jamaica, 454," 1756 (Jamaica).

C/uetodo/i (trct/atus Linnaeus, Syst. Nat., ed. X. 273, 1758 (Indies); same,

ed. XII, 462. 1766 (Indies) ; Turton, Linnaeus Syst. Nat., I. 769, 1806

(copied) ;
Bleeker, Arch. Neerl. Sci. et Nat., xf, 181, 1876 (Surinam,

Haj'ti, Santa Cruz).

Chcetodoiilutescens Bonnaterre, "Planche de I'Encyclopedie Methodique,

182," 1782.

Poiiijiadithiisliitesceiis Lacepede, Hist. Nat. Poiss, IV, 518, 1802 (after

Brown),

Chu'todo n ijaru B\oQh. Ichthyologia, taf. 197, fig i, 1787; Bloch & Schnei-

der, Syst. Ichth., ^17, 1801 ; Gmelin, Syst. Nat., 1256, 1788 (copied);

Turton, Linna?us Syst. Nat., I, 774, 1806 (South America) ; Poey,

Syn. Pise. Cub., 351. 1868 (Havana).
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Pomacgnthus ;paru Ouvier & Valeiicieniies, Hist. Nat. Poiss., VII, 205, 1881

(Martinique); Gtinther, Cat. Fisb. Brit. Mus., II, 55, 1860 (Bahia,

Puerto Cabello, Jamaica), [in part].

Chiri'cita Parra, Descr. Dif. Piez. Hist. Nat. Cuba, 9, plate 6. tig. 1, 1T8T

(Cuba).

PomacantJms cingulutus Cuvier <fc A'alenciennes, Hist. Nat. Poiss., VII, 209,

1831 ; Castelnau, " Anim nouv. ou rares de I'Amer. du Sud, Poiss.,

20," 1855.

Pornucanthus quinqvecinctus Cu\niiY isL^-dX^Tiiiiiiimi'S, Hist. Nat. Poiss.. VII,

210, 1831 (locality ?) ; Castelnau, " Anim nouv. ou ran s de TAmer.

du Sud, Poiss., 20," 1855.

Chcetodon quinqv.ecirtctus Fcty, Syn. Pise. Cub., 351, 1808 (Cuba).

Pomucanthus arcvutiin Cuvier <fc Valenciennes, Hist. Nat. Poiss.. VII. 211.

1831 (locality?); Liitken, Spolia Atlantica, 61, 1880; Castelnau.

"Anim. nouv. ou rares de I'Amer. du Sud. Poiss.. 20." 1855.

Chcftodon littoHcola Poey, Syn. Pise. Cub., 351. 1868 (Cuba) ; Poey, Enuni.

Pise. Cub.. 60, 1875 (Cuba).

Hahiiat, Wesl Indian Fauna .-uutii to Baiiia.

Known to us only throngli dcsci'iptions and tignics.

11. POMACANTHUS ZO'IPECTUS.

PomacantJwdes zonipectus Gill. Proc. Ac. Nat. Sci. PLil., 1862. 244 (San Sal-

vador) ; the same, 1863, 162 (VV. coast Central Ameru a).

Pomacantlius zonipectus ioTi\im& GWhaxX, Proc. U. S. Nat. jNIus., 1882, 376

(Nicaragua, San Salvador) ; Jordan, Proc. U. S. Nat. Mus., 1885, 386

(Mazatlan, Panama); Jordan, Cat. Fisbes N. A., 1885, 103 (name

only).

Pomacanthus crescentalis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 358

(Mazatlan Harbor and Panama). (Young of zonipectus.)

Hahitat, West coast of trojiical America.

This species is known to us only through descriptions. 'J'he

young, quite unlike the adult in color, Avei'e at first taken by

Jordan & Gilbert for a distinct si)ecies.

12. POMACANTHUS PASSER.

Holacanthus passer Valenciennes. Voyage Venus, 327, pi. 6, 1831 (Gala-

pagos Archipelago) ; Giinther, Cat. Fishes Brit. Mus., II, 46, I860

(copied).
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ll<>l<inii,thn.s stri{/<itus Gill. Froc. Ac. Nat. Sc-i. Phil.. 1862, 243 (Cape San
Lucas) ; JoKJaii. C at. Fi.shcs North America, 108, 1885 (name only)

;

Jordan, Proc. V . S. Nat. Miis., 1885, 385 (Cape San Lucas, ColimS).

Poiiuinuithiiis HtrigatitK Jordan tV: Gilbert. Proc. U. S. Nat. Mus., 1882, 353

(Cape San Luca.s) ; Jordan ct Gilbert, the same, 1884, 365 (Cape San
Lucas) ; Jordan ^ Gilbert, the same, 1884, 372 (Colima).

Habitat, West coast Central America and Galapagos Islands.

We have not seen this species.

There seems to be little doubt that Holacantlius stvigatus is

the young of Holacanthus passer.

13. POMACANTHUS TKICOI.OK.

C<it(tliiida. Parra, Descr. Dif. Piez. Hist. Nat. Cuba, 12, lam. VII, f. 2,

1787 (Cuba).

AcarauiKi Edwards, "plate 283, tig. 4."

Cluctodfni tricolor Blocli, Ichthyologia, taf. 426, 1795 ; Bloch and Schneider,

Ichth., 219, 1801 (Brazil and Havana).

Ilolacauthvs tricolor Lace^ede, Hist. Nat. Poiss., 10, 525, 1803 (Brazil, Gua-

daloupe, Cuba) ; Cuvier & Valenciennes, Hist. Nat. Poiss., VH, 162,

1831 (St. Thomas) ; Storer, Syn. Fishes North America, 340, 1845

(copied); Poey, Mem. Cuba, II, 371, 1860 (Cuba> ; Gimther, Cat.

Fishes Brit. Miis., II, 49, 1860 (Bahia, West Indies, Jamaica. Trini-

dad) ; Poey, Enumeratio, 61, 1875 ; Goode. Bull. U. S. Nat. Mus.,

V, 44, 1876 (Bermuda.s).

Geniconthus tricolor Swainsou, Fishes, Amphibians, and Reptiles, II, 212,

1839 (name only).

Poniacanthiis tricolor Jordan ct Gilbert, Syn. Fishes North America, 941,

1882.

Habitat, West Indian fauna south to Bahia.

The single specimen of this species examined is from Havana.

Its synonymy offers no difficulty.

14. POMACANTHUS CILIAKIS.

AcoraiDui major jnu/iis cornufis, an Pant Brcmliensihiis (the Angel-fish,)

Catesby, Nat. Hist. Car., Fla., and Bahama Is., 1731, plate 31.

Chd'todon nliarisl^irmiRus, Syst. Nat., ed. X, 276, 1758 (Indies) (in part) :

Linn^us, Syst. Nat., ed. XII, 1766 ; Bloch, Ichthyologia, taf. 214,

1787 ; Gmelin, Syst. Nat., 1252, 1788 (copied) ; Bloch & Schneider,
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Syst. Ichth., 218, 1801 ; Turton, Linnaeus S^'st. Nat., I. 773, 1806

(copied) ; Walbaum, Artedi Pise, 419, 1806 (copied).

HolacantJms ciUaris Lacepede, Hist. Nat. Poiss., IV. 527, 1802 (Indies);

Cuvier & Valenciennes, Hist. Nat. Poiss., VII. 154, 1831 (Gulf of

Mexico) • Storer, Syn. Fishes N. A., 339, 1845 (copied) ; Poey, Mem.
de Cuba, II, 371, 1860 (Cuba) ; Gunther, Cat. Fishes Brit. Mus., II,

46, 1860 (Bahia, West Indies, Janiaica) ; Gill, Cat. Fish. East Coast

N. A., 34, 1861 (name only); Poey, Syn. Pise. Cub., 351, 1868

(Cuba) ; Gill, Cat, Fish. East Coast N. A.. 24, 1873 ; Goode, Bull. U.

S. Nat. Mus., V, 43, 1876 (Bermudas); Liitken, Spolia Atlantica,

200, 1880 (Antilles) ; Jordan, Proc. U. S. Nat. Mus.. 1884, 131 (Key

West) ; Jordan, Cat. Fishes North America, 103, 1885 (name only .

Pomacantlius ciliaris Jordan and Gilbert. Syn. Fishes North America, 615,

1882 (West Indies, Soutli Atlantic coast).

Isabelita " Parra, Descr. Dif. Piez. Hist. Nat. Cuba. pi. 7, f. 1." 1787

(Cuba).

Chatodon jjarrfji> Bloch and Schneider, 235, 1801 (after Parra).

HolacMnthus parrml^oey, Enum. Pise. Cub., 61, 1875 (Cuba).

ChcBtodon squamidosus Shaw, "Naturalists' Miscellany," 180?, 275 (after

Catesby).

Holaxanthus coruutiis Demarest, Decade Ichthyologique, 44, pi. 3, f. 3, 1823

(Cuba).

Chcetodon aculeat us Gronow, Cat. Fishes Brit. Mus., 73, 1854.

Holacanthusformosus Castelnau, " Anim. nouv. ou rares de I'Amer. du

Sud, Poiss., 19, pi. 11, f. 2," 1855 (fide Liitken); Glinther, (at.

Fish. Brit. Mus., II, 47, 1860 (Sea of Bahia).

Habitat, West Indies. ,

Our specimens of this species are from Key W^est, Florida. It

is a common member of the West Indian fauna.
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A List of the Nominal Specikss ok American Ch/ktodonttd.k jn

Chronologicai- Order, avitii Identifications.

(Tenable si)ecitie names in ittilirx.)

Nominal Species.

Clicetodon (nriaitus -

Cbtetodon atridf'/.s -

Cluetodon capif<frat>/.s

Chjt'todon cilia n/.'^ -

Chtetodon lutescens -

Cli;etodoii paru

CLo'todon aureus

Chgetodon ocellatus -

Chiietodon biinaciila-

tus

Cluetodou tricolor -

C.'haetodon parrae

Cliaetodon squamulo-

sus

Holacanthus cornutus

Pomacanthus baltea-

tiis

Pomacanthus cingu-

latiis -

Pomacanthus quin-

quecinctus

Holacanthus passer -

Cha'todon aculeatus

Holacanthus t'oi'mo-

sus

C\\?idXoAo\isederitarius

Chelmon aculeatus -

CJuetodon h um era lis

Chaetodon gracilis

Chaetodon pelta

Sarothrodus maculo-

cinctus

Sarothrodus n igriros-

tris

Holacanthus strigatns

Pomacanthus zonipec-

fvs

CliaHodon littoricola

Author.

Linnaeus.

Linnaeus.

Linnaeus.

Linnaeus.

Bonaterre.

Bloch.

Bloch.

Bloch.

Bloch.

Bloch.

Bloch & Schneider.

Shaw.

Demarest.

Date. Identification.

1758 Pomacanthus arcuatus.

1758 Cliaetodon striatus.

1758 Chaetodon capistratus.

1758 Pomacanthus ciliaris.

1782 Pomacanthus arcuatus.

1784 Pomacanthus arcuatus.

1787 Pomacanthus aureus.

1787 Chaetodon ocellatus.

1790 Chaetodon ocellatus.

1795 Chaetodon tricolor.

1801 Pomacanthus ciliaris.

180? Pomacanthus ciliaris.

1823 Pomacanthus ciliaris.

Cuvier&Valenciennes. 1831 Pomacanthus aureus.

Cuvier&Valenciennes. 1831 Pomacanthus arcuatus.

Cuvier&Valencienues. 1831 Pomacanthus arcuatus.

Valenciennes. 1831 Pomacanthus passer.

Gronow. 1854 Pomacanthus ciliaris.

Caslelnau. 1855 Pomacanthus ciliaris.

Poey. 1858 Chaetodon sedentarius.

Poey. 1860 Prognathodes aculeatus

Giinther. 1860 Chaetodon humeralis.

Giinther. 1860 ChjBtodon sedentarius.

Giinther. 1860 Prognathodes aculeatus

Gill. 1861 Chaetodon ocellatus.

Gill. 1862 Chaetodon nigrirostris.

Gill. 1862 Pomacanthus passer.

Gill. 1862 Pomacanthus zonipec

tus.

Poey. 1868 Pomacanthus arcuatus.
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• Nominal Species. Author. Date. Identification.

Sarothrodus amplec-

ticollis - - - Poey. 1868 Clicetodou ocellatu^.

Pomacauthus cres-

centalis - - Jordan k Gilbert. 1881 Pomacantlms zonipec-

tiis.

CliiUtodon r(t/(( - Jordau. 1886 Cbaitodoii aya.

We have in this })aper admitted 3 genera and l-l species of

Xorth American Cha^todontidse. The list of the genera and

species is here repeated, and the general distribution indicated

by the letters

—

\V. West Indian fauna.

P. Tropical fauna of the Pacific coast.

S. Atlantic coast of South Americn.

Oeims I. PROG\ATHOI>ES Oill.

1. Prognathodes aculeatus Poey. (W.)

Oenui II. CH/ETODOX Linn.

§ CH^TODONTOPS Bleeker.

2. Ch^todon is'iGRiEOSTRis Gill (Cape San Lueas).

8. Ch.^todon ocELLATrs Block (W. Indies).

4. Cn.4:TODON aya Jordan (Pensacola).

5. Ch^todon SEDE^TAKIUS Poey (W.).

6. CH.i:T0D0X HUMERALis Glinllier (P.).

§ TETKAGONOPTKUS Bleeker.

7. Ch^etodon stkiatus Limueus (W.).

§ HEMICH^TODON Bleeker.

8. Ch.etodon capistratus Linu*us (W.).

Oenu^ III. POHACA^TII^J«i Eae.

9. POMACANTHUS AUREUS BIocll (W.).

10. POMACANTHUS ARCUATUS LlnnSBUS (P. S.).

11. PoMACANTHUS ZONIPECTUS Gill (P.)-

12. PoMACAXTHUS PASSER Yalenclennes (P.).

13. PO-MACANTHUS TRICOLOR Bloch (W. S.).

14. PoMACAXTHUs ciLiARis Linnseus (W.).
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II.

—

Suppleyaent to a Catalogue of Chemical Periodicals.

BY H. CARRIXGTOX BOLTOX,

Read February 21. 188?

I. ADDENDA TO TITLES.

2. Agenda du chimiste. (Established in 1877.)

5. [b.] Sacbregister zu den drei Jabrgangen 1823, 1824, iind

1825 Oder Band vii—xv des Jahrbuches der Chemie
UXD Physik. Halle, 1826, 8vo.

13. [c] Justus Liebig's An:n"alex der Chemie und Phar-
MACIE. From. Vol. 173 (1874) the words " und Pbar-

macie " are dropped.

14. Tables de la cinquieme serie des Annales de chimie

(1874-1883) dressees par Gavon. 1 vol. 8vo. Paris, 1885.

92. [b.] Annali di chimica [etc.]. 80 vols. (I-LXXX),
8vo. Milano, 1845-84.

United with Ri vista di cbimica medica e farmaceutica

and continued under the title:

[c] Annali di cbimica medico-farmaceiitica e di farma-

cologia. Di ret tori, P. Albertoni. I. Gnareschi
;

Condirettori, A. Pavesi, G. Colombo. Milano,

1885+
99. Jahresbericht * * * * der reixen" Chemie. 1873-81.

9 vols., roy. 8vo. Tubingen, 1874-83.
|

* Annals N. Y. Academy of Sciences, Vol. Ill, p. 159 (1885).
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149. [A.] Repertoike de chimie puke et appliquee, [etc.].

4yo1s.,8vo. Paris, 1858-62.

And simultaneoiidy :

[C] Bulletin des seances de hi Societe chimique de Paris,

public pjir Adolphe Wurtz et Felix Le Blanc.

1858-62. 3 vols., 8vo. I'aris, 1861-62.

[C] united with [A] in 18(58 and with [B] in 1864

forming [a] as given in the Catcdogue.

[D.] Table auMlytique des matieres contenues dans le

Bulletin de la Societe chimique 1^'^ et 2*^ Series,

1858 a 1874, etdans les Repertoires de chimie i)ure

et de chimie appliquee ; suivie de la Table al})ha-

betique des auteurs dresses par Ed. Willm. 1 vol.,

8vo. Paris, 1876.

159. KlVJSTA DI CHOJICA, ^lEDlCA E FA KM AC EUTJCA.

United i7i 1885 with Annali di chimica applicata [etc. ;.

See 92 [b].

180. Zeitschriet fur physiologische Chemte. Sach-und

Namen-Register zu Band I-IY, Strassbuj'g. 1882.

II. NEW TITLES.

183. Bulletin de l'associatiox des chtmistes de sucrerie

et de distillerie de France et des colonies. 8vo.

Paris, 1883+
184. Bulletin of the Chemical Society of Washington.

2 nos., January ^84 to JanuaiT '87. Washington [D. C.,]

1886-'87.

185. Chemiker (Der) und Drogtst. Haupt-Organ fiir Chemi-

ker, Di'ogisten, Gewerbtreibende, etc. Herausgegeben von

H. Kriitzer. 4fo. Leipzig, 1885-f

186. Chemisch-technischer Central-Anzeiger, Fach- und

Handelsblatt fiir Chemiker, Techniker, Drogisten, Apothe-

ker, Fabrikanten. Oentral-Insertions-Organ fiir die ge-
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sjimmtcii diomisclien lndu8triezwuigo unddei-on Ililft^in-

dustrieen. Veruntwortlichei' Redacteur, Karl Burthol

\lnU>r Otto Pj-inz]. Sin. fol. Leipzig, i8S:)-804-.

187. DELTTsciib: (JnEMiKER-ZE[TL'N'(i. Ceil tralblatt fiir die che

inisclie Pi'axis und olfentliolie Gesundheitsptlege. Uiiter

Mitwirkniig bewiihrter Fachgelolirten herausgegebeii und

I'edigii-t von Breslauei'. ^to. Berlin, 188G-|-

188. JouRXAL (The) of Analytical Chemistry. Edited by

Edvvard Hart. .Associate editors, P. W. Shinier [and]

John Eyerman. With tlie assistance of the following spe-

cialists : F. C. Blake, F. W. Clarke, Isaac Ott, V. C.

Vaiighan, H. W. Wiley. Bvo. Easton, Pa., 1887.

189. Meddelelser era Carlsberg laboratoriet. Udgifvet

ved laboratoriets bestyrelse. 2 vols., 8vo. Christiania,

1885-86+

190. New York Analyst (The). Devoted to the interests of

sanitary science, food, medicine and the suppression of

adulteration. Edited by Henry Lassing. 18 nos., 4to.

New York, 1885

[This is successor to an American reprint of the Anata^st pub-

lished in London ; hence the above is styled : "New Series."]

From No. 19, Oct. 1st, 1885, conUnued under the title

:

[a.] American Analyst. A popular semi-monthly review

devoted to industrial progress, sanitation and the

chemistry of commercial products. H. Lassing,

editor and publisher. 4to. New York, 1885+

191. Skaxdixayiexs kemisk-tekniske Cei^tralblad for

Danmark, Sverige, Norge og Finland. Redigeret af Gr.

A. Schmidt. 4 vols., 8vo. Kj^benhavn, 1882-85+

192. Supplemento annuale alla enciclopedia di chimica

scientifica ED IXDUSTRIALE, diretto dal Icilio Guareschi.

3 nos. Torino, 1884—86+
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193. Tokyo Kagakkai Kaisiii. [Editor] J. Sakurai. 6 vols.,

8vo. Tokyo. June 1880-86+ ['i\)kyo Chemical So-

ciety's JouniHl, Tokyo, Jaj)an.]

194. ViERTELJAHKESSCHRIFT UBER DIE FORTSCHEITTE AUF
DEM Gebiete j)Eii Chemie deh Nahrungs-uxd Gexuss-

MITTEL, der Gebrauchsgegenstande, sowie der hierher ge-

borenden Industriezweige. Unter Mitwirknng von DegQ-

ner, Hochstetter, P. Lohmau, Benno Martiny, Paack, Pros-

kauer, Wurzburg, L. Aubry, E. Seiidtner, H. Will, von

Peters, Weigmann, J. Mayrbofer, E. von Raumer. Rott-

ger, herausgegeben von A. Hilger, R. Kayser, J. Konig,

E. Sell. 8vo. Berlin, 1886+

195. Zeitschrift fur die chemische Industrie, mit beson-

derer Beriicksichtignng der chemiscb-technischen Unter-

suchiingsverfabren. Herausgegeben von Ferdinand Fi-

scher. Roy. 8vo. Berlin, 1887+

196. Zeitschrift fur physikalische Chemie, Stocbiometrie

und Verwandscbaftslebre. Herausgegeben von Wilb.

Ostwald. Riga und Leipzig, 1887+
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—

Description of a Neiv Species of Thrush from the Island

of Grenada, West Indies.

r.Y (lEORGE X. LAWRENCE.

Read February 28. 1887.

Two specimens, male and female, of the bird now described,

we]'e received qnite recently from Mr. John G. Wells. He writes

about them undei" date of January 21st, as follows :
" I send you

l)er book post, skins of two birds shot in the Parish of St. An-

drew a few days ago. I remember shooting one of these birds

eight or nine years since, fi'om a tlock of six, and at the time I

thought them to be migratory, but I am now convinced that they

are resident, though not numerous.
-' From time to time a 'Spotted Grieve' has been reported to

me as being seen, but I could never obtain a specimen nntil now.

1 ho})e the skins Avill reach you safely, and I shall anxiously

await your remarks upou them."

This is a tiue new species, and its having escaped discovery so

long is remarkable. It is the fourth new species obtained by

Mr. Wells, since he commenced sending me birds for identifi-

cation.

The two sexes are ]n-ecisely alike in colors and dimensions, and

as the female is in much the best condition, 1 have chosen that

as I he 'I'yjir.

jVIarg^arop!>i albiveiitrifx.

"Thrush? Sp. ?

The Park, St. Andrews, Grenada, Jan. 19, 1887."

Female.—Entire upper plumage of a dark hair-brown, with a dull reddish

cast on the rump and upper tail-coverts ; tail-feathers blackish-brown, with

a patch of white on their inner webs at the end
;
quills blackish-brown, the

outer webs of the secondaries washed with light dull rufous ; the ends of

the tertials are edged with white ; the- inner margins of the quills are of a

pale salmon color ; the greater wing-coverts are margined with pale rufous-
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white ; the feathers of the throat and fore-neck are whitish, witli sub-termi-

nal bands and spots of brown ; breast, abdomen and under tail-coverts white,

having a few feathers edged with brown ; sides dull white, the featheis

with strongly marked subterminal hands of brown ; bill black ; tarsi and

toes reddish-brown.

Length (fresh) 9| inches ; wing, 4^ ; tail, 8|- : tarsus, ly\..

Habitat, Island of Grenada, West Indies.

Type in National Mtiseum, Washington.

Remarks.—This species, in distnbntion of colors and charac-

ter of markings on its under plumage, somcAvhat resembles M.

mo7itanus, found in several of the moie northerly islands. It is,

however, smaller in all its dimensions, and is of a much darker

brown above, montamis being of a warm brown, much lighter in

color; the breast and abdomen are white, sparsely marked with

brown spots, whereas in moiitanus a small space only on the

middle of the abdomen is of a dull white, and the feathers of the

neck in front, the breast, the upper part of the abdomen and

the sides are closely marked with subterminal brown bands,

giving a general squamiform apj^iearance to the under surface,

and making the under plumage of the two species strikingly dif-

ferent.
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IV.

—

Xoles on Xortli American Julidm.

BY CHARLES 11. BOLLMAX.

Read February e8tli, 1887'.

The following paper is based ui)on the matei'ial of this family

embraced in the entomological collection in the Museum of the

Indiana University.

In connection with the descrii)tion of the new species, it has

also been deemed best to introduce descriptions of those already

known to science.

The types of the new genera and species are deposited in the

above museum.

Family A. JIJI.ID.3E Leach.

Genus f. JULUS Linn.

JuLus Liiinanis, Syst. Nat., Ed. X, I, 639, 1758.

This genus differs from Parajulus in the mandibulary combs

being four ; the first segment of an equal size in both sexes ; the

second pair of feet not stunted ; and the first pair of the male

small, three-jointed, the last joint large and uncinate.

As the subgenera of this genus are very much confused, I have

not attempted to give a key to those to which the following spe-

cies belong,

1. JUI.US OAVENII, sp. nov.

Pale brown, a lateral series of dark brown spots, tii'st dorsal plate with

a brown band along the anterior border ; a brown band between the

ej'es ; a pale oval spot at the base of antennae ; feet and antenna pale.

Moderately slender, not smooth, not pilose. Vertex rough ; a faint

median sulcus ; setigerous foveolje absent. Antennae siibclavate,

equal to the width of body. Eyes indistinct, subcircular ; ocelli not

jdwa3^s filled out, about 28, arranged in 6 or 7 series. Sci^-ments 3S-
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40. First s('i>Tneiit uiiusual]y lljiii. advanced forward to the eyes;

sides striale. Other &egir,eiits moderately striate holh above and be-

low. Last seg'ii eut rounded ; anal valves not marginate, not pilose ;

anal scale triangular. Kepugnatorial pore moderately large, longitu-

dinally oval, touching the transverse suture, which is excised. Pairs

of feet 54-06. lather siout. equaling the width of body. Male: man-

dibulary stipes not much produced beneath. First pair of legs small,

strongly uncinate. Genitalia concealed. Length of body n.4-18.5

mm. ; width, .7-. 8 mm.

Habitat, New Harmony, Indiana.

I La\e exuniiiicd two niaUvs of tliis species, collected by Di-.

Eichaid Ow^en, of New Harmony, Ind., after whom the species

is named.

This species belongs to the sub-geniis AUajnlus as defined by

Latzel.

2. JULUS VIKGATUS Wood.

Jvlus Tirgatus Wood, Proc. Acad. Nat. Sci. Phila., 14, 1864.

Fulvous-brown, a black median and two lateral bands, a dark band be-

tween eyes
;
joints of antennse tipped with black, feet pale. Slender,

nearly smooth ; a row of hairs along the posterior border of each

segment. Vertex smooth ; a faint median sulcus ; setigerous foveolaj

present. Antennse moderate, subclavate, equaling width of body.

Eyes distinct, triangular or trapezoidal ; ocelli 25-40, arranged in 6-7

series. Segments 30-35. Sides of first segment marginate ; other seg-

ments striate both abovp and below, but more so in the latter ; last

segment rather sharply rounded, sparsely pilose ; anal valves scarcely

marginate, smooth, pilose ; anal scale triangular, rather large, pilose.

Kepugnatorial pore small, partly concealed by the transverse suture,

which is moderately excised. Pairs of feet, 50-65, not equaling width

of body, rather stout, sparsely pilose. Male: maudibulary stipes

moderately produced beneath. First pair of feet short, scarcely

thickened, strongly uncinate. Genitalia half concealed ; anterior

plate entirely concealed, except the end ; large, flat, the ends turning

outwards, rounded
;

posterior plate composed apparently of three

pieces, strongly twisted together at base, anterior part expanded at the

end, ending in an inward curving spine, middle part not expanded,

end pointed, posterior blade-like, pointing inwards and projecting out

on the inner side of the others, the tip rounded. Flagellum not de-

tected. Length of body, 8-12 mm. ; width, .7-1 mm.
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Habitat, Pennsylvanici, District of Oohimbici, and Indiana.

I have examined nnmerons si)ecirnens of this si)ecios from

Bloomington, Indiana, where it seems to be common in orchards

and pastures having a^tliick growth of gi'tiss.

The femahjs are considerably nioi-e robust than the males.

3. JULUS MINUTUS Brandt.

Jiilus 2)«siUus Say, Jom-n. Acad. Nat. Sci. Pbila.. 100, 1821 (preoccupied).

Julus inin/utus Brandt, Reciieil, 89, 1840.

Brown, a lateral row of ovate, black spots ; feet pale ; anlennge black

and white ; a dark band and three white spots, lorming a /\ between

the eyes. Slender, finely wrinkled above, not pilose. Vertex with a

very faint median sulcus ; setigerous foveolae absent. Antennae mo.
derate, equaling the width of body. Eyes distinct ; ocelli, 8 or 9, ar-

ranged in a single, longitudinal, curved series behuid the antennae.

Segments, 35-45 ; sides of the first segment striate ; other segments

moderately striate beneath ; last segment rounded, pilose ; anal valves

not marginate, pilose ; anal scale small, rounded, pilose. Repugna-

torial pore placed in the posterior division, small, not touching the

transverse suture, which is straight. Pairs of feet, 55-70 ; slender,

not extending beyond the sides of body, sparsely pilose. Length of

body, 9-12 mm. ; width, .5-.8 mm.

Habitat, Virginia, Florida and Indiana.

I^have examined a number of females of this species from

Bloomington, Indiana, and also the types of Julus lineatus

McISTeill, Mss. (Pensacola, Fla.), but I cannot find any difference

between them and my other specimens, which I have identified

with minutus. Specimens not in full color have the lateral row

of spots bi'onze red, and with a backward pointing branch, at

the upper posterior side.

Young individuals differ as follows :

Pairs

Length. Width. Eyes (ocelli). Segments. of Legs.

6.2 mm. .4 mm. 5 32 46

6.3 mm. .5 mm. 5 33 48
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4. JULUS STIGMATOSUS Brandt.

JiihiK puiirtdtii.^ Say. Jouni. Acad. Nat. Sci. P'lila., 102, 1821 (preoccupied).

Julus .sti(/)it(ito8iis^rA\K\{, Recucil. 88, 1840.

Pale brown
;
posterior border of segments dark ; a lateral row of brown

spots ; antennae dark, feet pale. Slender, smooth, shining, not pilose.

Vertex without a median sulcus, setigerous foveoljE present. Anten-

nae subclavate, exceeding the width of body. Eyes distinct, triangu-

lar or sub-rotund ; ocelli 20-40, arranged in 5-7 seiies. Segments,

35_45. Sides of tirst segment striate. Other segments moderately

striate beneath : last segment smooth, obtusely rounded, pilose ; anal

valves not marginate, pilose ; anal scale small, rounded, pilose. Re-

pugnatorial pore small, placed in the posterior division, not touching

the suture, which is straight. Pairs of feet, 50-75, slender, extending

beyond the sides of body, sparsely pilose. Male: mandibulary stipes

not much produced beneath. First pair of legs short and thick, im-

cinate, sparsel}" piios'-. Genitalia exposed. Length of body, 8-13

mm. ; width, .5-. 8 mm

Habitat, Virginia and Indiana.

I have examined about a dozen specimens of this species. It

varies somewhat in the shades of color, some being ahnost black.

Only having one full grown male, I have not attempted to give a

description of the genitalia.

One young specimen differs from the adult as follows :

Leugth. Width. Eyes (ocelli). Segments. Feet.

7 mm. .4 mm. 19-5 33 39

Genus II. SPIROBOLUS Brandt.

Spirobolus Brandt, Bull. Soc. Imp. Nat. Mos., 202, 1833.

The sub-genera are defined as follows :

a. Basal part of the dorsal plates without scobina. Spikoboi.us Karsch.

aa. Basal part of the dorsal plates with scobina. Riiinocrinus Karsch.

Subgenus Rhinocrinus.

' 5. SPIROBOI.US MAKGINATUS (Say).

Julus marginatus Say, Journ. Acad. Nat. Sci. Phila., 105, 1821.

Spiroholus marginatiis y(Qod, Trans. Amer. Philos. Soc, 207, 1865.

Dark brown ; segments edged with brownish fuscous ; first and last seg-

ments green or brown ; feet and antennae brownish red. Robust, not
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attenuated anteriorly, the anterior four or tlve segments somewhat de-

pressed, not smooth. Vertex smooth, Avilli faint reticuhiting lines,

sparsely punctate, most numerous between and behind eyes ; median

sulcus interrupted ; clypeal foveola3 8-10. Antenna short, not reach-

ing the posterior border of first segment. Eyes indistinct, sub-trian-

gular ; ocelli, 30-40, arranged in 6 series. Segments, 47-52. First

segment with the sides sub-acute, marginate, the anterior border

nearly straight, densely punctate ; second segment produced forward

into a moderately large sub-quadrate plate. Other segments equally

punctate on both divisions, strise moderate, decurved beneath. Last

segment pointed, but not extending beyond the anal valves, finely

punctate ; anal valves marginate, punctate ; anal scale obtusely an-

gled, punctate. Repugnatorial pore placed on the anterior division,

large, transverse suture bent. Pairs of feet, 88-100, extending bej^ond

the sides of body. Male : the two anterior pairs of feet more robust

than the rest ; coxae of the 3-4 pairs most produced. Ventral plate

produced into a short, rounded lobe. Genitalia : internal part of

the anterior plate not higher than the ventral plate, external part

with the tip somewhat rounded, produced backwards and outwards
;

posterior plate divided at the base, the outer grooved, through

Avhich runs the inner, ends of both rounded and more or less rough-

ened. Length of body, 45-100 mm. ; width, 5-10 mm.

Hahitat. Eastern United States.

I have examined numerous specimens of this species from

Bloomington, Indiana, and one large female from Brooksville,

Indiana, collected by Mr. Amos Butler. Specimens 50 mm.
long differ in color from the full grown examples, by being dark

green.

Young individuals diii'er from adults as follows :

Fairs of

Length, Width. Se.giiientfi. Feet. Eyea.

18 mm. 2 mm. 42 76 18-5

16.5 mm. 2 mm. 41 65 21-5

16 mm. 2 mm. 39 62 19-5

8 mm. 1 mm. 27 32 6-3

6. SPIKOBOLUS PENSACOL,^, sp. 11 ov.

Dark green above, segments margined with reddish brown ; face, ante-

rior and posterior segment bright green ; feet and antennfe lighter

than in mnrginatits. Moderatel}^ robust, attenuated before, the tw^elve

anterior segments somewhat flattened or crassate beneath, not smooth.

Vertex smooth, sparsel}^ punctate
;
punctations not more numerous
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letween the eyes, medi?m sulcus interrupted ; clypeal foveolie 8. An-
tennae short, not quite reaching- the posterior margin of anterior seg

menl. Eyes distinct, trapezoidal ; ocelli, 45, arranged in 7 series.

Segments, 49. First segment with the sides sub-acute, marginate,.

anterior border sinuate ; second segment with the lobe less broad
and more triangular than in luarginatiis. Other segments moderately
rough, punclatioiis most numerous on the posterior division ; strife

decurved, strong and rib like on the posterior division of the segments.

Last segment pointed, not passing the anal valves, densely punctate;

anal valves marginal e. rough ; anal scale rounded. Repugnatorial
pore large, placed on the anterior division

; suture moderately bent.

Pairs of feet, 92, moderately extending beyond the sides of body.

Length of body, 80 mm. ; width, 9 mm.

Habitat, Pensacola, Florida.

I have had one female of this species for examination. It is

more related to marginatiis than any other of onr North Ameri-

can species. From marginatum this species is easily separated by

the distinct attenuated body, clypeal foveolae, form of second

segment, arrangement of llie ocelli, and color.

7. SPIKOBOLUS UNCIGERUS Wood.

Spirobolus uncigems\^oo(\., Proc. Acad. Nat. Sci. Phila., 15, 1864 (Cali-

fornia).

Dark brown, edge of segments lighter, an indistinct light median line
;

feet chestnut. Moderately robust, a little crassate, not attenuated,

only a few anterior segments flattened beneath, not smooth. Vertex

moderately smooth, distinct reticulating lines, sparsely punctate, me-

dian sulcus interrupted ; clypeal foveolae 8. Antennae short, not

reaching the posterior border of anterior segment. Eyes indistinct,

sub-triangular ; ocelli, 32, arranged in 7 series. Segments, 49. First

segment with the sides acute, marginate, anterior margin excised,

rough, densely punctate ; second segment moderately produced be-

neath, rounded in front. Other segments rough, densely punctate
;

numerous short lines, striae strong, not much decurved. Last seg-

ment aoutely rounded, not passing the anal valves, densely punctate
;

anal valves marginate ; anal scale rounded. Repugnatorial pore mo-
derately large, placed in the anterior part, sulcus extending back-

wards, deep, transverse suture bent. Pairs of feet, 86, equaling the

width of body. Male : coxae of the third pair of feet produced from

beneath into a long, spatulate appendage. Ventral plate moderately

produced in the middle into a sharp point. Genitalia : inner part of

the anterior plate twice as high as ventral plate, inner angle somewhat
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pointed, rough, external part somewhat curved, the tip a little pro-

duced, rough
;

posterior plate sickle-shnped, thti end slender and

sharp, serrated beneath at about tl:e middle. Length of body, Ao

mm. ; Avidtli, 5 mm.

Habitat, Ukiali, Califoi-nia.

I have examined one male of this speeies from the ahove k^-

cality, wliich was collected hy Mi-. James K. lUirke.

8. SPIKOBOLUS HE15E8, sp. iiov.

Dark ochreous brown, segments not edged with a different color ; a lat-

eral row of small black spots ; feet lighter. Robust, not attenuated
;

the anterior 2-5 segments somewhat crassate, not .smooth. Vertex

smooth, sparsely punctate, median sulcus interrupted ; clypeal fove-

olse 8. Antennae short, about reaching the posterior margin of ante-

rior segment. Eyes distinct, sul)-triaugular, sides rounded ; ocelli

29-38, arranged m 6 series. Segments 89-41. First segment acute,

more so in male than female, marginate, rather smooth ; second seg-

ment strong!}' produced beneath, triangular and rounded. Other seg-

ments not smooth, sparsely punctate, also numerous impressed lines,

strise moderate, strongly decurved beneath. Last segment obtusely

rounded, moderately smooth ; anal valves not marginate ; anal scale

rounded. Eepugnatorial pore small, placed in the anterior division,

suture angularly bent. Pairs of feet, 76-79, not extending beyond

the sides of body. Male : coxae of the 3-6 pairs of feet produced

more than the others ; trochanter of the first and second pairs large,

as well as the two anterior pairs of legs are stouter than the rest. Ven-

tral plate smooth, triangular, somewhat swollen near the outer edge.

Genitalia : inner part of the anterior plate twice as high as the ventral

plate, end rounded, numerous short tubercles on the anterior surface,

outer part finger-like, moderately wide, end rounded and not turned

outwards, smooth
;

posterior plate thick and somewhat curved, a

short blunt lobe at base on the inner side, above this a sharp and thin

one. the end small, thick and rounded, beneath produced i to two

serrated plates. Length of body, 45-50 mm. ; width, 7-8 mm.

Habitat, San Diego, California,

This species is described from a male and a female, collected by

Miss Rosa Smith.

9. SPIROBOI.US CALIFOKNICUS (Humbert & Saussurel.

Spirostreptvs cdliforidcus LIumb. & Sauss., Revue et Mag. Zool., 177, 187(5

(California).
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Black, segments not edged with rufous, feet and antenua3 not or scarcely

paler. Eobust. not attenuated before, a few of the anterior segments

crassate, not smooth. Vertex rough between the eyes, smooth else-

where, a few wrinkles in front, median sulcus interrupted ; clypeal

foveolfe 8. Antennse moderate, reaching the posterior border of an-

terior segment. Eyes indistinct, sub-circular ; ocelli 45, arranged in

8 series. Segments, 48. Sides of tirst segment acute, marginate, an-

terior border sinuate, moderately smooth ; second segment strongly

produced and turned forwards, the lobe quadrate. Other segments

densely punctate, and with numerous short lines ; stride moderate,

concentric. Last segment rounded, smooth ; anal valves not margi-

nate ; anal scale transverse. Repugnatorial pore small, placed in the

anterior division, suture bent. Pairs of feet, 90, about equaling the

width of body. Length of body, 75 mm. ; width, 10 mm.

Habitat. St. Vincent, LoAver Califoi'iiia.

I have one broken example of this species from tlje above lo-

cality, collected by Mr, Charles E. Orcntt, of San Diego, Cal.

The specimen before me agrees with the short description given

in the journal cited above.

10. SPIKOBOI.US SPINIGERUS Wood.

Sjrlroholys sjnnigertis Wood, Proc. Acad. Xat. Sci. Phila., 15, 1864 (Florida

and South Carolina).

Dark greenish brown or black, segments edged with brownish red, feet

and antennae red. Moderately robust, anterior segments somewhat
attenuate, barely crassate, only the anterior and posterior segments

punctate, rest smooth. Vertex smooth, very finely and sparsely punc-

tate, punctations not numerous between eyes, sulcus barely continu-

ous ; clypeal foveokc 10-12. Antennae moderate, usually reaching

the middle of second segment. Eyes indistinct, sub-triangular
;

ocelli, 35-45, arranged in 6 or 7 series. Segments, 45-52. First seg-

ment with the sides sub-acute, marginate, anterior margin sinuate,

smooth, finely punctate ; second segment not much produced beneath.

Other segments smooth, not punctate, striae of the anterior segments

weak, not much decurved, more so posteriorly. Last segment smooth,

finely punctate, pointed, but not passing the anal valves ; anal valves

moderately smooth, marginate ; anal scale rounded. Repugnatorial

pore large, placed on the anterior part, suture bent. Pairs of feet,

84-98, not extending much beyond sides of body, Jlrde : coxae of

the third and fourth pairs of feet produced into long appendages.

Ventral plate produced into a lobe, as in marginatus, but longer and

more slender. Genitalia : inner part of anterior plate higher than
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the ventral lobe, rough, sinuate on the upper edge near the outer side,

external part with the end curved sharply backv^'ards and outwards
;

posterior plate divided as in iiumjiiuitus, upper lobe or part grooved,

the end rounded, a sharp, robust spine on the inner side, the lower or

inner lobe thin, the end angular. Length of body, 60-80 mm.

;

width, 5-9 mm.

Huhitai, Florida and South Ciirolina.

1 liavo examined niiriieroiis si)ecimeDS of this si)ecies from Peii-

jicola, Floi'ida.

Young examples differ from the adults as follows :

rairs of

Length

.

Width. Segments. Feet. Ocelli.

25 mm. 2.5 mm. 50 80 24-6

27 mm. 3. mm. 49 81 25-6

24 mm. 2.5 mm. 44 G5 15-5

22 mm. 2.3 mm. 43 70 19-6

Genus III. PARAJULUS Humbert Sl Saussure.

Parajulus Humbert & Saussure, Revue et Mag. Zool., 155, 1869 {olmeciis).

Eyes triangulai", elliptical or trapezoidal ; ocelli numerous, not arranged

in more than ten series. Antennae subfilifoim, scarcely subclavate,

second joint longest. Mandibulary combs, 9-10. Gnathochilarium

scarcely &ub-spatulate ; stipes not separated ; mentum bipartite, al-

most hidden ; lingual plate separated ; lingual lobes denticulated.

Number of segments uncertain, 40-70 ; sides striate. Last segment

more or less produced into a spine ; anal scale triangular or somewhat
rounded. Repugnatorial pore beginning on the sixth segment, placed

in the posterior part. Third segment apodous. Feet equaling the

width of tody, seventh joint longer than third ; second pair of feet

very strongly stunted or dwarfed. Mdle : First pair of legs enlarged,

six-jointed, the fourth largest.

To this genus have been referred our lai-ger species of so-called

Julus ; from the latter genus it is easily separated by the num-

ber of mandibulary combs, by the second pair of legs, and the

first pair of the male.

This genus is divisible into the foUoAving sub-genera :

* Male : Promentum ver}" large, ovate, narrowing the lingual plates
;

first segment enlarged, sides very broad, almost sub-quadrate ; first
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pair of feet very large, crassate, curving inwards and crossing eacli

other, armed with numerous tubercles on tlie inner side, moderately

pilose. ParAJULus I.

s* Pronientum and tirst segment same size in both sexes ; first pair of

feet of male small, stumpy, crassate and straight, tubercles absent,

sparsely pilose. Pseudojulus, subgen. nov. II.

Siibfjetufs l*arajulus.

11. PAKAJULUS IMPKESSUS (Say).

Jul t/^ iijiprc'fisu^ S'.\y, Journ. Acad. Nat. Sci, Pliila. , 103, 1821.

Chestnut-brown, the median line and a lateral row of spots black, also

an indistinct row of large dark spots partly covered by the feet ; seg-

ments above with two short light lines, and pale spots on each side of

the lateral line ; feet pale ; line between the eyes not very dark.

jMcderately slender, not pilose or smooth. Vertex with a median

sulcus, setigerous foveolai present. Antenna; long and slender, equal

to the width of the bod}', moderately pilose. Eyes distinct, triangu-

lar, the sides somewhat rounded; ocelli, 40-60, arranged in 7-10 se-

ries. Segments, 45-55. First segment with the sides striate. Other

segments not deeply striate, numerous indistinct wavy striae above.

Last segment with a moderate short spine, not projecting beyond the

anal valves, sparsely pilose ; anal valves smooth, sparsely pilose,

scarcely marginate ; anal scale triangular, sparsely pilose. Repugna-

torial pore moderate, oval or round, partly hidden by the transverse

suture, which is sharply emarginate. Pairs of feet, 70-90, equaling

width of body, ]ather stout, sparsely pilose. Male: Mandibulary

stipes rather strongly produced beneath. First pair of feet large,

long, not much curved, the inner surface with numerous tubercles, a

few spinous ones near the base, sparsely pilose. Coxae of the second

pair of feet produced into along, parallel appendage, the tip rounded,

very sparsely pilose. Genitalia fully exposed, composed of three

pieces ; anterior plate moderately long, round, slightly twisted, the

end scarcely clavate, turning outwards, densely pilose ; middle plate

large and thin, forming a tube
;
posterior plate sickle-shaped, the end

bifid, inner or under edge strongly seriated, a thin lanceolate spine

springing from the base, Flagellum not detected. Length of body,

18-32 mm.; width, 1.8-2 mm.

Habitat, Georgia, IJliiiois, Indiana, Michigan and MinnesotM.

I have examined specimens of this species from Ludingron,

Michigan, and (Jhaiiiicey, Indiana ; those from the latter place

are larger and darker in color.



North American rJulidm. 35

Wood's phitc of the gonitiilici docs nut show tlie serrations, etc.,

of the posterior phite, nor the true form of the middle phites.

Specimens not adult vary as follows:

Pairs

Length. Width. Segiiieiitti. of Feet. OcellL

10.4 mm. .U mm. 48 73 30-G

9.6 mm. .85 mm. 47 70 26-0

11.2 mm. .92 mm. 40 75 27-0

11.8 mm. .9 mm. 45 65 38-7

8.3 mm. . 75 mm. 40 54 22-5

IS. PARAJUILUS ELLIPTICUS, sp. nov.

Color almost similar to that of J. impressus, but darker, feet pale.

Modei'ately rol)ust, not smooth or pilose, shining, somewhat attenu-

ated before. Vertex smooth, a median sulcus, setigerous foveolae

present. Antennae not equaling width of body, densely pilose. Eyes

distinct, almost elliptical, ocelli somewhat crowded, 40-48, arranged

in 6-8 series. Segments, 47. First segment moderately large, sides

striate. Other segments rather deeply striate, rough, with numerous
short wavy strice. Last segment produced into a moderately large,

robust spine, projecting beyond the anal valves, sparsely pilose ; anal

valves smooth, not marginate, sparsely pilose ; anal scale obtusely

triangular, rather large. Repugnatorial pore small, not touching

transverse suture, which is scarcely emarginate. Pairs of feet, 71, ex-

tending bej^ond sides of body, moderately stout, sparsely pilose.

Length of body, 28-30 mm.; width, 2.3-2.5 mm.

Ilahilat, Fort Snelliiig, Minnesota.

I have examined two female si)ecimens, collected by Mr. Wal-

ter D. Ho\\'e.

From castaneiis it is distiiigiiisht d by the eyes, repugnatorial

pore and anal scale ; it is also moi'e robust, and differs somewhat

in color.

13. PAKAJUI.US CASTANEUS, sp. nov.

Color much as in J. iinj^ressus, but the lateral line of spots larger and

continent posteriorly, a very dark line between the eyes, feet dark.

Moderately slender, rough, not pilose. Vertex very finely wrinkled,

a faint median sulcus, setigerous foveolre present. Antenna3 mode-

rate, equaling width of body. Eyes distinct, triangular ; ocelli, 54,
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ai-i'anged in 8 scries. Segments, 42-51. Sides of first segment striate.

Other segments deeply striate ; above nnmerous fine striae, which

have a number of short branches. Last segment produced into a

moderate spine, which projects beyond the anal valves, not pilose ;

anal valves not marginate, very sparsely pilose ; anal scale obtusely

rounded, rather small, pilose. Repugnatorial pore moderate, touch-

ing llie transverse suture, whicli is sharply sinuate. Pairs of feet, 66,

equaling width of body, rather slender, sparsely pilose. Male : Man-

dibulary stipes strongly produced beneath. First pair of feet large,

uncinate, numerous tubercles on the inner surface, pilose. Coxa? of

the second pair as in J. impressus. Genitalia about half concealed,

composed of three parts ; anterior plate round, the end strongly cla-

vate, pilose ; the middle plale rounded, curving up in front of ante-

rior and then backwards between it, where it expands into an elon-

gate, wavy plate ; on the inner side it is divided into three lobes or

spines, the anterior large and placed at the beginning of the expan-

sion, the second small and placed near the end, which is somewhat

serrated, a lanceolate spine springing from the base
;
posterior plate

whip-like, curving upw^ards and inwards until they meet, and then

outwards. Flagellum not detected. Length of body, 30 mm., width,

2 mm.

Habitat, Fort Snelliiig, Minn.

I have examined one male and one female, in a broken condi-

tion, collected by Mr. George Howe.

14. PAKAJULUS PENNSYLVANICUS (Brandt).

Julus ixnmylainicutiJlYVi\iOiX. I'ecueil, 85. 1841.

Dark brown, a black median line and a lateral row of spots, feet pale.

jAIoderately lobust. rough, pilose, each segment except the first hav-

ing two rows of f-etigerous foveolse placed on the posterior division,

tlje first row on the anterior third and the other along the posterior

border. Vertex with a faint median sulcus, setigerous foveoloe pre-

sent. Antennae long, equal to the width of body. Eyes distinct, tri-

angular ; ocelli more or less prominent, 40-70, arranged in 8-9 series.

Segments, 55-65. First segment with four rows of setigerous fove-

olae. sides striate. Other segments moderately striate beneath, poste-

rior division of each segment marked with fine striae. Last segment

produced into a short spine, not projecting bej'ond the anal valves
;

not smooth, densely pilose : anal valves not marginate, rough, densely

pilose ; anal scale small, rounded, pilose. Repugnatorial pore mode-

rate, partly hidden by the transverse suture, which is rather sharply

emarginate. Pairs of feet 100-112, not extending nuich beyond the
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width of body, densely pilose. Male : Mandibulary stipes strongly

produced beneath. First pair of legs large, uncinate, the inner sur-

face with numerous tubercles, pilose. Ventral margin of the seventh

segment not much produced. Genitalia exposed ; anterior plate thick,

rounded, the end somewhat clavate and scooped out, very pilose
;

lK)sterior plate stronglj^ twisted and rolled, the apex divided into three

plates, the anterior lanceolate, not serrated, the others broad and thin,

with the edg«s strongly toothed. Flagellum not detected. Length

of body, 20-38 mm.; width, 1.5-2 mm.

ilahitat, Pennsylvania, Virginia and Indiana.

I have examined numerous specimens of this species from

BJoomingtcn, Indiana. Jttlus moiitanus Cope, is identical with

this species.

Specimens not adult range as follows :

Pairs

Length. Width. Segments, offeet. Ocelli.

24 mm. 1.6 mm. 60 100 40-7

19 mm. 1 mm. 47 93 35-7

12 mm. .8 mm. 4T) 83 27-6

15. PAKAJULUS CANADENSIS (Newport),

Jalus canadensis l^^ewpoYt, Ann. & Mag. Nat. Hist., 267, 1844.

Dark brown, almost black, sides with a series of yellow, conglomerated

spots ; feet very pale, antennae scarcely paler. Rather slender, not

smooth, shining, nor pilose. Vertex rough, a slight median sulcus,

setigerous foveolse present. Antennae short, about equaling width of

body. Eyes distinct, triangular ; ocelli rather flat, 43-50, arranged

in 6-8 series. Segments, 56-57. First segment with sides striate.

Other segments moderately striate, numerous tailed-like punctations

above. Last segment produced into a large, strong, round, decurved

spine, sparsely pilose ; anal valves scarcely marginate, pilose ; anal

scale triangular, pilose. Repugnatorial pore large, not touching the

transverse sutm-e, which is broadly but not deeply emarginate. Pairs

of feet, 86-93, stout, not equaling the width of body, sparsely pilose.

Length of body, 18-25 mm.; Avidth, 1.3-1.5 mm.

Hahitdt, Canada and Northeastern United States.

I have examined two females of this species from Ludingron,

Michigan^ collected bv Mi, N. B. Pierce.
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Sabgeims I'seiKlojiUiis, suhgen, nov,

16. PARAJULUS 015TECTUS, sp. nov.

J^?<Z?^6- m^^rm-^/A- McNeill, Pro(;. U. S. Nat. Mus., 1886.

Color as in /. irnpressus, but more bright and not so dark. Robust,

attenuated before, not smooth, nor pilose. Vertex with a short me-

dian sulcus, setigerous foveola) present. Antennae long, somewhat
exceeding the width of body. Eyes distinct, triangular or trapezoidal

in the larger specimens ; ocelli numerous, 40-55, arranged in 7-9 se-

ries. Segments, 50-55. Sides of first segment striate. Other seg-

nieiils dee])ly striate, upper sniface as in irnpressus, but the striations

not so deep. Last segment produced into a rather large, stout spine,

which projects beyond tlie anal valves ; anal valves smooth, scarcely

marginate ; anal scale moderate, obtusely triangular. Repugnatorial

pore large, not touching the transverse suture, which is deeply emar-

ginate. Pairs of fc'^t. 80-95, extending beyond sides of body, mode-

rately slender. sparsL'ly pilose Mais : Mandibulary stipes not much
produced beneath. First pair of legs small, cone-like, not uncinate,

.sparsely pilose. Cox^e of the second pair of feet not produced into

peculiar appendages. Margin of the seventh ventral segment not

much produced. Genitalia concealed. Length of body, 18-35 mm.

;

width, 1.8-2.5 mm.

Habitat, Bloomiiigton, Indiana, and Pensacola, Florida.

I have examined nnmerons females of this species, but only a

few males, and I have deemed it best not to give a description

of the genitalia.

This species is the type of the subgenus Pseudojulus.

17. PAKAJUI.US VAKIUS, .sp. nov.

Light chestnut, a median and a lateral row of spots ; segments dark above,

with yellow lines ; a dark band between the eyes, also two large pale

spots, with two smaller ones behind them ; vertex or occiput with

long, irregular pale spots ; feet pale. Slender, not smooth or pilose.

Vertex finely wrinkled, a median sulcus, setigerous foveolse absent.

Antennae moderate, exceeding the width of body. Eyes distinct, tri-

angular ; ocelli numerous, 40-75, arranged in 7-9 series. Segments,

50-55. Sides of first segment striate. Other segments not deeply

striate beneath, finely wrinkled and striate above. Last segment pro-

duced into a moderate, robust spine, barely passing the anal valves
;

anal valves not marginate ; anal scale triangular, large, sparsely pi-

lose. Repugnatorial pore moderate, not touching the transverse

suture, which is straight or nearly so. Pairs of feet, 75-90, scarcely

J
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extend in i>- beyond the sides of body, sparsely pilose. Mule: Mandibu-

lary stipes not nuich produced beneath ; first pair of feet slightly bent

InM^ards
;
g-enitalia concealed. Length of body, 25-30 mm. ; width,

1.5-2 mm.

HaMtat, Saii Diego, Cul. (Miss Eosii Smith) ; Ukiali, Cal.

(Mr. James K. Burke) ; Kosario Mission, S. Cal. (Mr. Charles

R. Orcutt).

I have examined two specimens fi'om San Diego, three from

Ukiah, and numerous specimens, mostly broken, from Rosario

Mission. Those from the latter aie almost black in coloiation,

and lack the median and lateral rows of s})ots, but otherwise

there is no diffei'cnce.

Genus IV. NANNOLENE, gen. nov.

Eyes triangular ; ocelli arranged in several series. Antennae short, sub-

elavate, joints longer than wide, second and sixth subequal, the latter

enlarged as in Ctunlxda. Mandibulary combs six (5). Gnathochila-

rium barely spatulate ; stipes separated, attenuated towards the base
;

mentum entire, exposed
;
promentum almost as in Julomorpha, poste-

rior plate trapezoidal, anterior lanceolate-triangular ; lingual plates

separated ; lingual lobes denticulated. Segments constricted in the

middle ; the anterior ten segments striate from the feet to the repug-

natorial pore, the striae diminishing on the other segments ; at the

junction of the anterior and posterior parts are round impressions,

larger than the pore, extending around all, except the first 6 or 8 ;

first segment nearly as wide as the next two. Repugnatorial pore

beginning on the sixth segment, placed in the posterior part. Fourth

segment apodous. Feet long and slender, seventh joint longer than

the third. Male : First pair of legs about half as long as other,

scarcely thickened, same number of joints, unarmed ; sixth and

seventh pairs of legs with the penultimate joint swollen and produced

on the inner side.

This genus seems to be more related to Camiala than any

other genus, but nevertheless it also apjjroaches Julomorpha,

especially in the construction of the gnathochilarium. It is dis-

tinguished from all the known genei-a by the first pair of feet

of the male.

The following species is the type of the genus :
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18. NANNOLKNE BUKKKI, sp. nov.

Light brown, a lateral \o\\ of laige i-pots almost encircling tbe .-segments,

feet and antenn* pale, a brown band between eyes. Slender, not

smooth or pilose. Vertex smooth, a faint median sulcus, setigerous

foveola,' absent. Antennae equaling width of body, pilose. Eyes dis-

linct, triangular; ocelli 20, arranged in 5 series, not quite all filled

• out. [Segments, 50 or 51. Sides of the first segment with four striai.

Other segments moderateh' striate beneath, posterior part of the seg-

ments with fine strict. Last segment rounded ; anal valves not mar-

ginate, pilose ; anal scale obtusely rounded, pilose. Repugnatorial

pore small, placed on the anterior third of the posterior part of the

segment. Pairs of feet about 87. slender, extending beyond the sides

of body. Male : ^Niandibulary stipes slightly produced in the middle;

ventral margin of the seventh segment not produced
;
genitalia con-

cealed. Length of body, 25 mm. ; width. 1 mm.

Habitat, Ukiab, California.

I Lave examiDed two young males and two adult females of

this S2)ecies. They weie collected by Mr. James K. Burke, af4:er

whom the species is named. On accotmt of the females being

curled in a spiral shajoe, the number of segments and pairs of legs

were counted with uncertainty.

The two young males differ as follows :

Fairs of

Lcufjth. Width. Segments. Feet. Ocelli.

U mm. .8 mm. . 44 71 20-4
18 mm. .7 mm. 4o G8 17-8

Genus V. CAMBALA Cray.

CamlaUi Gray, Grlfhth. Aniir.;il King., II, pi. 185. lSd2 (an nulata).

Ocelli arranged in a single series behind the antenn;e, and parallel with

the first segment. Antenna? short, f-ubclavate, the joints longer than

wide, the second longest, the .sixth stout and nearly as long. Man-

dibulary combs fi-7. Gnathochihnrium somewhat spatulate ; stipes

attenuated at the base, separated by the promentum ; mentum entire,

rectangular, nearly concealed by the hypostoma
;
promentum very

large, divided as in Jvloirtorjyha. posterior division converging more
anteriorlv. anterior division clongate-trianguhir ; lingual plates sepa-

rated ; lingual lobes denticulated. Segments with sharp, elevated

ridges, first and last smooth. "Repugnatorial pore very small, placed on

an enlarged ridge. Fourth segment footless. Feet modei'atel}^ elon-
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giite, tJic seventh and third joints subequal. Male : First pair of legs

six-jointed, the third as long as the fourth and fiftJi together, the la&t

short, ver)^ bhint, unarmed
;
genitalia about half covered.

From any of our Kortli American geiK-ra this may hQ separated

\)\ the dorsal carina?, the ocelli, and the first pair of legs of the

male.

'J'he only sjjccies belonging to this genns besides the one here

described, is Cawbalu noduhsa Butler, from the Island of Rod-

riguez.

19. CAMBALA ANNULATA (Say).

Juli/^Hnntfldtifs Si\y, Journ. Acad. Nat. Sci. Philn., 108, 1821.

Camhala aniitil((ta Cope. Proc. Amer. Philos. Soc, 181. 1869.

Light 5'ellowisli brown, a lateral row of dark brown spots, carinse brown,

a dark line between eyes, feet and antennas pale. Slender, cylindrical,

not tapering, carinated. not pilose. Vertex without a median sulcus

and setigerous foveoloe. Antennae short, subclavate, about equal to

width of body, densely pilose. Ej^es distinct ; ocelli 4-6, arranged

in one line. Segments, 50-65. First segment large, sides marginate,

posterior border with an indistinct row of carina?. Other segments

deeply sulcate, carinae acute, anterior part of the segments with tine

elevated lines. Last segment rounded, smooth, not pilose ; anal

valves scarcely marginate, smooth, pilose ; anal scale moderate,

rounded, pilose. Pairs of feet, 70-112, rather stout, equaling the

width of body, sparsely pilose. Male: First pair of feet short, last

joint blunt, unarmed, a little curved ; second pair somewhat longer,

armed. Genitalia nearh' covered ; anterior plate with the edge turned

backw^ard, the inner especially, ."round which curves the flagellum,

end of plate divided into two lobes, pilose
;
posterior plate contorted,

divided into two short, thickened lobes, the anterior short and bent at

a right angle to the plate, posterior moderatelj' long, a little falciform,

pilose. Flagellum verj" long, curving around in front of the anterior

plate. Length of body, 26-88 nmi.; width, 1.5-2 mm.

Habitat, Indiana, Virginia, Kentucky, Tennessee and North

Carolina.

8i)ecimens not iidult vjiry as follows :

Pairs of

Length, Width. Segments^ Feet

17.5 mm. 1.2 mm. 45 77

13.5 mm. 1 mm. 43 67

16 mm. 1 mm. 34 50
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The following is a catalogue of the species of this family de-

scribed from North America. I have used the following letters

for the diSerent zoo-geographical regions :

B.—Boreal or Canadian.

E.—P-^astern Province.

En.—Eastern Province, noi-thern part.

Es.—Eastern Province, southern part.

W.—West Indian, etc.

C.—Central Province.

P.—Pacific Province.

C. A.—Central American.

Family A. JLLID.E L.eacli.

Genus I. JULUS Linnaeus.

1. Julus canaliculatus Wood. En.

2. Julus cinerefrons Wood. P.

3. Julus coeruleocinctus Wood. ?

4. Julus exiguus Brandt. En.

5. Julus filicornis Saussure. C. A.

6. Julus hortensis Wood. En.

7. Julus laqueatus Wood. En.

8. Julus milesi Wood. En.

9. Julus minutus Brandt. E.

10. Julus owenii Bollman. En.

11. Julus stigraatosus Brandt, E.

12. Julus virgatus Wood. En.

Genus II. STEMMIULUS Gervais.

13. Stemmiulus compressus Karsch. N.

Genus III. SPIROSTREPTUS Brandt.

14. Spirostreptus abstemius Karscli. W ?

15. Spirostreptus ampussis Karsch. C. A.

16. Spirostreptus clavipes Koch. En.

17. Spirostreptus confragosus Karsch. W.
18. Spirostreptus flavicornis Karscli. W.
19. Spirostreptus fraternus (Sauss.). C. A.

20. Spirostreptus montezumse (Sauss.). C. A.

21. Spirostreptus multiannulatus (McNiell). En.

22. Spirostreptus nutans Kocli. En.

23. Spirostreptus otomitus (Sauss.), C. A.
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24. Si>iro!>tivptU!s sciilpturatiLs Karsch. W ?

~5. Spirostreptus surinamensis Brandt. W.
20. Spirostreptus ventrali-s Porath. AV.

Genus IV. SPIROBOLUS Brandt.

27. Spirobolus acutus (Humb. ifc Sauss.). W.
28. Spirobolus ? agllis Cope. Es.

29. Spirobolus an^usticeps Wood. P.

30. Spirobolus auguslicollis Karsch. C. A.

81. Spirobolus arboreus (Saussure). W.
81b. Spirobolus (irboreua giuidldchi Karsch. W-
431c. Spiroholii^ arhorem krugii Karsch. AV.

82. Spirobolus atratus (Girard). E. s.

o8. Spirobolus aztecus (Saussure). C. A.

84. Spiiobolus beauvoisi (Gervais). W.
iJo. Spirobolus brevicollis Voges. C. A.

80. Spirobolus californicus (Humb. tfc Sauss.). P.

87. Spirobolus cau<iatus IsTewporl. X,

'6ti. Spirobolus chichemecus (Saussure). C. A.

89. Spirobolus crassicornis (Humb. *fe Sauss.). W.
40. Spirobolus domiugeiisis (Humb. & Sauss.). W,
41. Spirobolus duverna^ i Karsch. W.
42. Spirobolus excisus Karsch. W.
43. Spirobolus facatus Karsch. W.
44. Spirobolus flavociuctus Karsch. AV.

45. Spirobolus fundipudeus Karsch. W,
46. Spirobolus gracilipes Karsch. AV.

47. Spirobolus haitensis (Gervais). AV.

48. Spirobolus hebes Bollman. P.

49. Spirobolus heteropygus (Humb, tfc Sauss.). C. A,

00. Spirobolus ignobilis (Humb. & Sauss.). Eu.

51. Spirobolus marginatus (Saj). E.

52. Spirobolus mexicanus (Saussure). C. A.

53. Spirobolus miiiiatipus Karsch. AY,

54. Spirobolus multifrons Karsch. AV.

55. Spirobolus mysticus (Saussure). C. A.

56. Spirobolus uahuus (Humb. & Sauss.). C. A,

57. Spirobolus nietanus (Saussure). C, A.

58. Spirobolus olivaceus Xewport. C. A.

59. Spirol>olu.s ornatus (Girard). Es.

60. Spirobolus parcus Karsch. AV.

01. Spirolx)lus pensiicoke Bollman. Es.

62. Spirobolus spinigerus AVood. Es.

63. Spirobolus striolatus (Gervais). C. A.

64. Spirobolus tepanecus (Saussure). C. A,
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05. Spirobolus toltccus (Suussure). 0. A.

66. Spirobolus totonacus (Saiissure). C. A.

67. Spirobolus tzendalus (Saussure). C. A.

68. Spirobolus uncigerus Wood. P.

69. Spirobolus vulvanus Karsch. C. tV.

70. Spirobolus woodi (Humb. & Sauss.), En.

71. Spirobolus zapoteus (Saussure). C. A.

Genus V. PAEROMOPUS Karsch.

72. I'aeroiiiopus lysiopetalinus Karsch. P.

Genus VI. PARAJULUS Humb. & Sauss.

73. Parajulus cuesar (Karsch). W.
74. Parajulus CcKsius (Wood). Es.

75. Parajulus canadensis (Newport). En.

76. Parajulus castaneus Bollmau. En.

77. Parajulus curiosus (Karsch). W.
78. Parajulus diversifrons (Wood). En.

79. Parajulus ellipticus Bollman. En.

80. Parajulus furcifer (Harger). P.

81. Parajulus immaculatus (Wood). En.

82. Parajulus impressus (Say). En.

83. Parajulus obtectus Bollman. E.

84. Parajulus olniecus Humb. & Sauss. C. A.

85. Parajulus oregonensis (Wood). P.

86. Parajulus pennsylvanicus (Brandt). En.

87. Parajulus pilosiscutus (Wood). En.

88. Parajulus rasilis (Karsch). N.

80. Parajulus tarascus (Humb. & Sauss.). C. A. 8.

90. Parajulus varius Bollman. V.

Genus VII. NANNOLENE Bollman.

91. Naunolene burkei Bollman. P.

Genus VIII. CAMBALA Gray.

92. Cambala annulata (Say). E.

Indiana University,

Entomological Labohatory,

Feb. 1, 1887.
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V.— On the Iron Meteorite tchich fell near Mazapil, Mexico,

(liiring the star-shoiver of November 27th, 1885.

BY WILLIAM KAKL IIIDDEX.

Read -lanuary 17'. 1887'.

Of meteoric irons which have l)eei) seen to fall, onl}^ eight are

recorded, namely : that of Agram, Croatia, May 26, 1751; of

Charlotte, Dickson Co., Tennessee, Aug. 1, 1835; of Brannan,

liohemiii, July 14, 1847; of Tabarz, Saxony, OcL 18, 1854; of

Victoria-west, South Africa, in 1802 ; Nejed, Arabia, spring of

18G5 ; of Nedagolla, India, Jan. 23, 1870. and of Eowton, Shiop-

sliire, England, April 20, 1876.

It has become my privilege to be able to add a ivmth fall to

this short list, and one, as its history proves, which is of more

than ordinary scientific importance.

It seems probable that at last we are to know something posi-

tive of the composition of comets, which bodies have, up to this

time, given us nothing tangible wiiereupon we could base our

conclusions. Astronomers now generally believe that comets,

shooting-stars, meteors, and meteorites, all have a common ori-

gin ; and the history of this iron meteorite of Mazapil will help

us very materially to agree with this belief.

" The only objection," states Prof. Hubert A. K^ewton, " that

has been urged against the relationship of meteorites to the star-

shower meteors, and the only objection which has apparent

force, is the fact that no meteorites have been secured"—as yet
— '• that are known to have come from the star-showers." "But,"

he further states, ''since star-showers are surely related to

comets, it is reasonable to look for some relation of meteorites to

the bodies and systems, of which the comets form a part ;" and

'*'if at any time," (Natu]-e, Vol. 19, p. 315, 1879,) "a real connec-

tion can be traced between meteorites and shooting stars, we
may begin to ho])e for a solution of this interesting but difficult

problem."
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On the 27tri of August last, I received from my personal friend,

Prof. Bonilla, of Zacatecas, Mexico, the meteorite hereinafter

described. It came to me as a most generous gift, and with it

came the very surprising information, that it had 'been seen to fall,

at about nine P. M. of the twenty-seventh of November, 1885,

during the periodical star-shower of the '^Bielids.''

Such was the remarkable importance of this fall, as shown by

its history, and the possibility of its relation to Biela's comet,

that I hesitated to announce it publicly, preferring to delay,

until the full evidence could be substantiated in all its particu-

lars. This has now been accomjilished ; and I feel free to present

to science what seems to be. beyond doubt, a fragment of a

comet.

The general appearance of this meteorite gives ready credence

to the account of its fall. Its fieshness of surface, which shows

in a beautiful manner the flow of the melted crust, ns the mass

rotated in its rapid flight tiirough the atmosphere ; the presence

of. unusually large nodules of an amorphous graj^hite ; the very

slight superficial oxidation, and the general dissimilarity to other

meteorites of the region ;—all point to a confirmation of the data

of its fall.

AVhen received, it weighed about 3950 grammes. Its present

weight is 3864 grammes, or ten pounds, four and one quarter

ounces troy. 1'his discreparicy is included in the pieces detached

for the purposes of chemical analysis and in obtaining a large

surface for the development of the crystalline structure—the

so-called figures of \A'idmanstatten.

Very naturally, the fall of this mass of iron might be viewed

as merely a co-incident phenomenon with the November ^^Bie-

lids" of 18b'5 ; but, to arrive at a thorough understanding of its

true relation, let us consider the evidence of its fall and the his-

tory of Biela's comet, as set forth in the communication of Prof.

Jose A. y Bonilla, who is Director of the Asti'onomical Observa-

tory at Zacatecas, Mexico.

(Translation.) ''It is with great pleasure that I send to you

the Uranolite (skystone) which fell near Mazapil. during the

night of the 27th of November, 1885. That you may the better

appreciate the great scientific interest which this Uranolite pos-
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sesses, I would state tliat everything ])uints to the hclief that it

belongs to a fragment of the eomet of Biela-Gainbart, lost since

1852/

"I will first give the history of this celestial wanderer, and

then my reasons, as an astronomer, for believing that it belongs to

the comet of Biela.

•' As Director of the Zacatecas Observatory, I am naturally at-

tentive to all celestial i)henomena ; and remembering that in

Nov., 1885, when onr planet should pass through the node of

the oi-bit of the disintegi-ated comet of Biela, there should hap-

pen the rain of fallng-stai-s, which occurs periodically from the

2Gth to the 29th, I requested my ])upi1s and vai'ious other peo-

l)le in different towns of the State of Zacatecas to note the fall

of stars on those dates—especi^dly on the evening of the 27th

—

and endeaxor to count them, apprising me of their ob>ervations.

"I, myself, in the observatory, prepared for observations

as follows :

—

Fijstly, to lo( ate with exactness the ])osition of

the ]"adial point of the falling star^—determining theii' co-ordi-

nates of riglit ascension and declination ;—secondly, to obtain

instantaneous photogi'aphs of them by means of dry-plates ;

—

thirdly, to study the meteors by means of the spectroscope ;

—

fourthly, to count the number of falling stars and note the hour

of their maximum number in Zacatecas time ;—fifthly, to fix

among the constellations the paths of some of them, at least

those most noteworthy.

^'The sun having set at 5.20 P. M. (local time), I eagerly

looked to the place in the heavens where the constellation Andro-

meda should be. Hai-dly liad twilight vanished, at 5.47, when
I could ali'eady distinguisi. the three principal stars of this group.

At 0.20, I noticed near Alpha of the ti'iangle the first falling

star, and little by little the number increased. At midnight

—

two hours and a half after Gamma-Andromeda? had passed the

meridian— the phenomenon had attained its greatest intensity,

as I counted in thirty minutes two hnndred and forty meteors

shooting in all diiections and not at all from the same point.

"With a six-inch equafoi-ial I took the position of the radial

])oint, fi'om which most of the stars came, and its co-ordinates I

made out as follows :

• Eight ascension Ih. 54m. Declination + 4li
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'*I took several photographs, but in truth they did not prove

satisfactory. Either from the difficulty in focussing, or because

r did not expose them for the pro])er length of time, the nega-

tives did not seem worthy of mention after I had examined them

on the day following. After an exposure, I could not develop

the negatives at once, for fear of Josing my observations ; and to

develop them was the only test which would have given me an

index as to the j^roper time necessnry.

" With the spectroscope I w.is more successful. To my equa-

torial, of six inches aperture, I connected a direct-vision Secchi

spectroscope with five prisms and cylindrical lens. The spectra

which I noted of the falling stars were all identical. They pre-

sented a continuous spectrum with the characteristic lines of

ISodium, Carbon, Iron, Nickel and Magnesium. I had never

seen the atmospheric lines of nitrogen so marked and character-

istic, even when observing the sun near the horizon. The ex-

istence of these nitrogen (azote) lines I explain by the extremely

high temperature acquired by the air from the contact of the me-

teors. It is estimated by some that, on coming into the terres-

trial atmosphere, these bodies possess a speed of from 30 to 60

kilometers per second (Wiess estimates 14.9), and that the air

so violently compressed instantly acquires a temperature of 3000

to 4000 degrees.

" It was impossible for me to determine the trajectory of this

maze of stars, as they were flying in all directions like firework-

bombs ; nevertheless, the greater number started from a radial

point in the direction e Persei and Algol.

''As to the number of stars which fell into the atmosphere

from 6.20 P. M. until three in the morning—when a thick mist

from the northeast prevented further obsei'vation^—it was impos-

sible to fix accurately, from the multiplicity of duties which en-

grossed me. However, my assistant, who was charged with this

duty, pencil in hand, and marking from time to time the num-

ber counted, noted twenty-seven hundred and twenty meteors,

or a little over five per minute.

"Other persons, to whom I had recommended the study of

the phenomenon, living at various points in the State of Zacate-

cas, have probably over-estimated the number seen, since one in

particular assured me he had counted nearly 6000. Most of



from MaznpiL Mexico. 411

tlioj^e amateur star-gazers saw the meteors liowever, but I'endered

me no other report,

" On the second day of December I received, to my gi-eat de-

light, from Eiik)gio Mijares; living on the Conception Ranch
(thirteen kilometeis to the east of Mazapil), a stone which he

saw fall from the heavens, at nine o'clock on the evening of the

27th of November, 1885, The fall, simply related, he tells as

follows, in his own words :

" 'It was about nine in the evening, when I went to feed cer-

tain horses in the coi-ral, when suddenly I heard a loud hissing

noise—exactly as though something red-hot had been suddenly

plunged into cold \v;iter,—and almost instantly there followed a

somewhat loud thud. At once I saw the corral covered with a

phosphorescent light, and suspended in the air small luminous

sparks as though from a rocket, I had not recovered from my
surprise, when I saw this luminous air disappear, and there re-

mained on the ground only a faint phosphorescence such as when

a match is j'ubbed, I saw a numbei- of people from neighboring-

houses running towards me, and they assisted me to quiet the

horses, which had become \ery much excited. We all asked

each other what could be the matter, and we were afraid to walk

in the corral for fear of being burned. When in a few moments
we had recovered from our surprise, we saw the phosphorescent

light disap})ear little by little, and when we had brought lamps

to look for the cause, we found a hole in the ground and in it a

hall of light . We letired to a distance, fearing it would explode

and harm us. Looking up at the sky we saw from time to time

exhalations or stais, which soon went out, but without noise.

We returned after a little and found in the hole a hot stone,

which we could barely handle ; on the next day we saw that it

looked like a piece of iron. All night it rained stars, but we

saw none fall to the ground, as they were extinguished Avhile

still very high up.'

" This is the simple recital of the ranchman ; and the Ui'ano-

lite which fell is the one I send to you."

" Krom the numerous questions I have asked Si'. Mijares, I am
convinced there was no explosion or breaking-up on falling.

- ^'Others who saw the phosphorescence, etc., were: Luz Sifuen-
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tes^ Pascual Saenz, Miguel Martinez, Justo Lopez, and some

whose names I have not obtained.
•• Upon visiting the place of the fall,— (see map.)

Fig. 1.

JMap of Mazapil and vicinity.

I was cjireful to examine the earth in and around the hole, and

by careful Avjishing 1 obtained a few small bits of iron which

must have i)ecome detached from the Uranolite when it pene-

trated the earth. The hole was 30 centimeters deep (one foot).

" Probably the light which was noted came from the volatili-

zation of the snrface of the celestial body, due to the high tem-

perature acquired by friction with the atmosphere and from the

volatilized matter falling to the earth as an incandescent impal-

pable powder."

It is now proper to state the history of the meteors of Nov.

27th, 1885, which had their origin in the disintegration of Biela's

comet.

As is well known, the comet of 1826 was discovered by the

Austrian Captain Biela, at Johannisberg, on the 27th of Febru-
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HIT. Its orbit WHS cjilculated by Gambart, of Marsella, who also

discoveriHl that this comet was seen in 1772 and 1805, from the

identity of its orbital data. Gambart and Chiusen undertook

the calculation of the elements of its orbit, and found that its

complete revolution around the sun would be effected in seven

years approximately. Damoiseau studied minutely the time at

which it would again reach its perihelion, taking into account

planetary disturbing influences. From these studies it was de-

duced that the comet would collide with the earth on the 29th

of October, 1832, and all Europe was in concern as that period

api^roached.

But on again examining the question, it was found that,

although the comet would touch the earth's orbit on the 29th

of October, the earth itself would not arrive at the same

point until the 30th of November, that is to say, a month later

—

the distance between the two bodies being twenty millions of

leagues.

Later observations, in 1832, corrected the elements of its orbit,

and data were obtained as follows :

Reached perihelion in 1832 on Nov. 26th.

Inclination of plane of its orbit, ----- 13° 13'

Longitude of ascending node, ----- iio°

Perihelion distance, - 0.88

Motion, - - - direct.

Duration of revolution, 6.62 years.

In 1839 it could not be seen, owing to the unfavorable position

of its orbit at the time of its perihelion, in the first days of July,

and since it was computably near the sun and lost in its rays.

In 1846 it should have passed through its perihelion on Feb.

12th. From Dec. 21st, 18-15, M. Encke, in Berlin, had already

observed the comet of Biela, and on the 13th of January, 1846,

to the great surprise of the observers, the comet appeared separ-

ated into tivo portions (having been seen the day before without

alteration), and on subsequent days the parts separated more and

more until, on the 12th of February, the day of its perihelion,

the distance between the two fragments was already 310,000 kilo-

meters.

In 1852, it should have jiassed through its perihelion on Sep-
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tembor 23d ; mid since the latter \vAYt of August it Lad been ob-

served by Secchi, still separated into two portions, but niiicb

smaller and at a distance of 500, OCO leagues. Since theii it has

never been seen : so that Biela's comet, broken in twain since

1846 to 1852, has been considered as lost.

According to calculation, it should have been seen in 1859,

1866, 1872, 1879, and 1885 ; but though astronomers have eagei"-

ly scanned the heavens, it lias never again appeared.

On K'ov. 27th, 1872, there occurred, over all Europe, a showei-

of meteoi'S such as never liefore had happened ivithin the wevKrrif

of man ; and it is remarlcable to note that calculation slioivs the

orhit of Biela's cornet and that of this inniiinerahle host offalliiKj

stars to be the same.

Befoi'e 1870, astionomers considered meteors as having a plane-

tary origin r.nd as forming rings around the sun, with nearly

circular oi- elliptical orbits and with velocities analogous to that

of the earth.

In 1870, Pi'ofessor Schiaparelli, of Milan, surprised at the ve-

locity of these bodies, which presupposes a parabolic orbit, sus-

jiected that they might have, like comets, an origin foreign to

our system, and proposed the following theory :

Let us suppose a nebulous mass, or one formed of any kind of

widely separated molecules, situated at the limit of the sphere

of attraction of our sun, and that being animated with a relative

motion, it begins to feel the solar influence. Its voliime being

very great, its points are situated at greatly varying distances.

From this it results, that when such bodies commence to fall

toward the sun, the unec{ually distant points gain unequal veloci-

ties. Notwithstanding these differences, calculation proves that,

the periheliac distances of the different molecules are soon modi-

lied, and the orbits are so nearly alike that the molecules will

follow each other, forming a species of chain, or current, which

will take some time to pass around the sun. A mass whose di-

ameter is equal to that of the sun, would take many centuries to

comj^lete this motion. This current represents ph3^sically and

visibly the orbit of meteoric bodies, in the same way that a stream

of water represents the parabolic trajectory of each molecule as

a separate projectile. If, in its course, the earth should encounter

such a procession of bodies, it would pass through them and many



froni. Mazajy'iL Mexico. 53

would strike it, conibiniiig their own velocity with that of tlie

terrestrial olobe. Were the chain a loiio- one, tlie earth would

thus pass throuo-li it each year at the same point, encountering

in each passage different bodies from those met with before. It

is therefore easy to calculate the position of this current. Schi-

a})arelli has made the calculations for the currents of August

and Novembei', and by a fortunate circumstance found that two

well known comets have orbits which coincide in every particu-

lar with two chains of meteors.

'J'his theory was fully confirmed by the falling of meteors on

!N"ov. 27th, 1872. I have already stated that on that day the

earth should pass, as in 1832, very close to Biela's comet, and.

that for some days all Europe was alarmed for the consequences

of such an encounter.

The earth did, indeed, cross the orbit of Biela's comet, on

Nov. 27th, 1872, and on the same date in 1885 ; but it then met

with a disintegrated body, broken into millions of fragment,^.

\Ve have already spoken of the fact that, in 1846, astronomers

were witnesses of the initial breaking, and that up to 1852 those

twin comets still travelled side by side, and that from that time

they have not been seen except in countless fragments.

Let us compare the meteoric showers of 1872 and of 1885.

On Nov. 27th, 1872. all Europe saw this magnificent spectacle.

It could not be seen in America, as at the time of greatest inten-

sity of the phenomenon the sun was above the horizon.

Let us listen to what Abbe Secchi says in a letter to the then

perpetual Secretary of the Academy of Sciences of Paris (Lec-

tures on Astronomy, Vol. 5, Flammarion) : ''We have had a

brilliant appearance of meteors on the 27th of November. I

was not notified of the phenomenon until 7.30 P. M., when it had

been in full activity for an hour. We observed it thenceforward

with the closest attention. From that time until 1 A. M., we

counted 13,892 meteors, but a great number could not be counted.

The entire sky was ablaze ; it was literally a rain. The majority

of the stars were small ; nearly ten per cent, -were of the second

magnitude, nearly two per cent, of the first. There were

many spherical ones. The radial point was, at 8 P. M., in

that space comprehended by the constellations of Aries, the

Triangle and the Fly ; it passed at once to the base of the
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Tiiangle, and fiiiMlly, at niidiiigbt, bad )-eaciicd a point efiiiidis-

tant from the Tji angle and the bead of Medusa. Tbe maxim nni

was at 8.30 P. M., and ibe greatest number 93 per minute. Aftei-

11 P. M. tbe number diminisbed greatly, and by midnight there

were intervals of quiet. Between 12.30 and 1 A. M., 87 only weie

counted. Tbe velocity of these meteors was generally slow ; tbe

most striking traced curvilinear arcs ; tbe beads wTre white in

color and tbe tails red.

Magnets were not affected. It is loortlty of note, that the earth,

during tliis phenomenon, ivas in the node of the orbit of Bieta's

comet.

Many observers noted tbe same facts as tbe distinguished l)i-

I'cctor of the Roman Observatoi-y ; and as it would be too ardu-

ous a task to copy here the rei)ort of each of them, even in ab-

stract, I will review only the most important. Facchini, at

Mazzarino, counted 12,950 meteors, from 9h. 30m. to midnight.

In Callanisetta, M. Zona counted 28,000 during the entire night

;

in Matare, 38,513; in Mondovi, 30,881. Tbe Abbe Denza, at

Moncaliera, counted 33,400 from 6 P. M. to midnight, and esti-

mates the maximum at 8 o'clock ; remarking that it was a very

i-ain of firi', similar to that seen at the explosion of bombs.

This beautiful rain of stars was also observed in France. At

Nice, by Feyssere and Maccario ; at Bordeaux, by Lespiault and

Roussaune; at Grenoble, by M. Breton ; at Chambery, by M.

Vallet ; at Macon, by Lemoisy ; etc., etc. The observers at Ma-

con fixed the radial point with the following co-ordinates :

Right ascension, 2 h. Declination, 40°.

This point coiresj^ouds to tbe constellation of Andromeda.

They add: "Among these meteors we observed a sphere, or

globe, of fire, reddish in color, of from 5-6 minutes in diameter,

which fell at 10 h. 50 m. from Procyou, and proceeding toward

the horizon without leaving a trail, disappeared behind the roof

of a house. We observed many brilliant stars, tbe majority being

of the second magnitude. They genei-ally described very short

paths of from 5 to 6 degrees length, all leaving trains. Before

they disappeared, they seemed to resolve themselves into a lumi-

nous dust. One of them showed no apparent nucleus, but looked

like a smallphosphorescent clond.'''
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Jn England, the observations were exclusively those of Alex-

ander llerschel. The phenomenon was not less noteworthy thaa

in France or Italy. To give farther observations would be a

useless repetition.

The great display of meteors of Nov. 27th, 1885, is even more

im])ortant than that just described ; 1st,— Because it lasted a

longer time, since it was observed over the whole world ; 2nd,

— Because of the greater number of meteors seen.

In " L'Astronomic," (published in Paris, by Camille Flam-

marion,) Nov., 1885, "Falling Stars" were noted as one of

the i)rincipal observations to be made during the month (]).

439). " On the nights of the 27th, 28th and 29th of November,

there will be seen a great number of luminous bodies which re-

late to the comet of Biela-Gambart, and which caused in 1872

the great shower of falling stars. The line enclosing the region

whence they emanate is very irregular, and the centre is found

not far from the double star Gamma-Andromedoey From this

notice, all astronomers prepared to study the phenomenon.

This prediction was fully confirmed, as was also the conjecture

that these meteors belonged to the disintegrated comet of Biela,

I quote from the " Comptes rendues" of Dec. 7th, 1885, p,

1210, papers by M. Flammarion, to the Academy of Sciences,

of Paris :
—**Let me note the observations made by the Flamma-

rion Scientific Societies of Marseilles, Brussels and Jaen, From
these three points, so distant from each other, they agree as to

the magnificence of the sight and in fixing upon 6 P. M. (Paris

time), as the hour of maximum number. (This would be 11 A.

M. in Zacatecas.)

" M. Bruguiere, president of the first mentioned of these so-

cieties, counted nearly 4000 meteors in ten minutes, emanating

fI'om three radial points, the most imjiortant being near Gamma-
Andromedae.

'* M. Vuilmet, of Brussels, states that the spectacle was a mar-

vellous one, that at 6 P. M. the sky was literally aflame, and

with watch in hand one observer counted 160 meteors per minute

in a single quarter of the heavens. M. Folache, in Jaeii, records

the magnificent sight which the sky presented as " traversed in

every direction by a multitude of falling stars,"
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M. Arcimis, in Madrid, wrote tliat he b;id counted 50 stars ])er

minute at the maximum* liour of the falh

At Liege, ^\. Hebert saw among the multitude of meteors,

one that, upon reaching star 41, of Aries, suddenly changed its

c )urse and left a luminous trail which lasted 12 minutes. ^\.

Diipuy, at Nyon (Drome), made the same observation.

At Prague, M. Zenger counied 14,000 meteors.

At Argel, M. Dupart states that the phenomenon commenced

on the 26th.

At Tunis, M. Denisson fixes themaximum at 7 P. M.

At Suez, M. Boi'glietti mentions that the stars seemed to fall

fiom the zenith like snow.

At Constantinople, M. Xaviogordato states that the rain cf

stars was observed there and also at Athens, Smyrna and Jeru-

salem, in its full magnificence.

The French observers are all in accord as to the beauty of the

display and the ^josition of the radial point. We will refer prin-

cipally to M. Lange de Ferrieres, at Eupt y Courtois in Muges;

Haizeaux, at Guincourt ; Eiveau, at Grenouille ; Fedesche, at

Aubenas; Bachelier, at Civray ; Kouchet, at La Roche-sous-Bri-

an9on ; Gully, at Rouen ; Michel, at Mave ; Bouge, at Nantes
;

HiUaire, at Vendeuvre ; Annoy, at Montauban, etc.

In America, the phenomenon Avas also observed. Sr. Felipe

A. Labadie, Mexican Consul atNogales, Arizona, (Longitude 110°

47' West of Greenwich ; Latitude 31° 30' Xorth), states that

'• on the 27th he saw^ a fine shower of falling stars, and in twenty

minutes (from 9h. 40m. to 10 P. M.), he counted 115. Without

exception they came from Andromeda."

In Caracas (Venezuela), M. J. M. Zebar writes me, "there

weie a great many meteors seen here on the 27th, all proceeding

fi-oni Andromeda. They began 6h. 38m., P. M."'

In fact, the phenomenon was noted all over the w^orld, and it

would be useless to cite further observations.

I will only add what was recorded in the ''Revue Mensuelle

d'Astronomie populaire" (Paris, Flammarion, February, 1886):
—''The rain of shooting-stars of the 27th of ^N'ovember, 1885."

"We may add materially to the numerous notices which we

published in our last number. We do not wish, however, to be

too prolix regarding these observations, which but confirm one
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cinothor; but it is of interest that the pheiiomciion was visible

from all portions of the globe.

" From the island of Reunion, at the southeast of Africa, M.

Dubuisson informs us that the meteoric shower was observed in

all its grandeur from twilight to 1 A. M. The celestial fire-

works were so nnirvellons that uneducated people believed that

there would be no stars left in the sky. The maximum fall

seems to have occurred at 9 P. M. (5h. 30m. Paris local time).

The same observations are sent to us from the islands of Mauri-

tius and Madagascar.

In the United States, the phenomenon was observed at Bloom-

ington, Indiana, by Prof. Daniel Kirkwood ; at Princeton,

New Jersey, by Prof. C. A. Young, (who estimated the radial

point at 2° to the northeast of Gamma-Andromedce); and also by

others."

As befoie stated, from what I have quoted regarding the nu-

merous observations made in America, Turkey, Sweden, Belgium,

Italy, Switzerland, Spain, Portugal, etc., and of the observei's

scattered throughout England, Germany, Austria and Russia, it

cannot be doubted that the cosmical dust proceeding from the

disintegration of Biela's comet enveloped the earth and Avas seen,

us meteors, from its ovevj part.

The conclusion thus derived from all these data is that the

meteoric-shower of Nov. 27th, 1885, was of more importance

than that of 1872.

M. W. Meyer,* of Berlin, has calculated the elements of these

bodies and compared them with those of Biela's comet (see table

below), and there can be no doubt of the identity of their

orbits

:

Biela's Comet, 1S53. Meteors, 1872. Meteors, 1S85.

Perihelion f Sep. 23. Dec, 27. Dec. 28.

Long, of node q 246° 19' 246° 6' 245° 55'

Inclination { 12° 33' 12° 40' 12° 35'

Long, of Perihelion tt 109° 36' 110° 18' 111° 53'

Eccentricity - e 0.7559 0.7518 0.7538

Log. of the Perihelion

Distance, Log. q, 9.9348 9.9376 9.9332

(N. B.—These elements are with regard to the apparent equinox of 1885. 9.)

* " L'Astronomie,'' Feb., 1886, p. 69
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Time of revolution—6 3'ears and one-half, ^ivcvs for the greater

semi-axis 3.482. I'hat of the comet was: 1806—3.567; 1826—^

3.560; 1832—3.537; 1846—3.520 ;
1852—3.527. There wms

therefore a constant diminntion of the major axis of the ellipse,

which is confirmed by the orbits of the Bielid meteors.

The small number of meteors seen to fall at Zacatecas, com-

pared with those seen in Europe, may be easily explained. Eu-

]-()pean observe! s agiee in fixing the time of maximum fall at 6

P. M. of tiie 27th, Paris time. The corresponding time at Zaca-

tecas was 11 A. M. of the same day. At this hour, Andromeda
was below the horizon at Zacatecas, while at Paris it was at the

zenith ; so that observations at Zacatecas was made seven hours

after the maximum as determined in Europe.

As already stated, the number of meteors counted in 9

hours was 2,720 ; whereas among the Euro]-)ean observers. Abbe
Denza, for example, estimate those counted by him in four hours

at 39,546 ; on the other hand the observations are quite in accord

with those of Consul Labadie, at Nogales, made at the same

time, since he estimates 115 meteors in 20 minutes, and Pro. Bo-

nilla and his assistants, 24:0 in 30 minutes.

Let us consider the possibility of one of these shooting-stars

reaching the earth's surface. It is certain that three different

velocities are possessed by a meteor befoi'e and during its fall,

i. e. : Its velocity in its orbit ; its acquired velocity Avhen at-

tracted by the earth, and its velocity in falling. We can easily

estimate its orbital velocity, since we know the elements of its

orbit. From calculations made by Alexander Herschel (Lec-

tures on Astronomy, Vol. 5, p. 222), it is known that such bodies

enter into the atmosphere of the earth with a minimum velocity

of 19,000 metres per second. From the moment that terrestrial

attraction affects them, they are comjielled to abandon their

original orbits and follow a new path (the curve made being

parabolic), which is equal to the velocity of the earth through

space multiplied by the square root of 2. As the mean velocity

of our planet, in its orbit, is 29,640 metres per second, that of

the meteor is 42,570. As these bodies have a direct motion, that

is to say, the same as that possessed by the earth, their relative

sjoeed diminishes to 13,000 metres per second. But, on entering

our atmosphere, these small bodies that have the temperature of
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planetary space (—200"^ V.), compress the air strongly, and becom-

ing heated their wsp 'ed rapirlly diminishes to between 500 and

1200 metres. ThiM-e is rlurefore a greit amount of momentum
lost apparently ; one ])ortion has been nsed in compressing the

air and the other has been turned into heat,—the temperature

of the l)ody increasing up to 2000-3000°. If the meteor be small,

it will be entirely vaporized in the highei" atmosphere ; but if the

mass be great the outer portion only will be volatilized, and the

remainder will stiike the earth's surface before being entirely

burned away. As these bodies fall lower and lower into the

more dense atmosphere their velocity diminis'ies proportionally,

so that, upon striking the earth, they fall at the rate of 80-50

metres per second. We therefore perceive it to be [)ossible for

many meteors to fall upon the earth before being en ii-ely dissi-

l)ated, since ir all depends upon the size of the mass.

As the greater portion of Biela's comet is now in smtill fi'ag-

ments, with here and there a larger one, as our observations

have proved, it is a i)erfectly possible occuiTence for some of

these to fall upon the earth before being entirely dissipated.

I have stated already that in the Bielid shower of 1872, the

Abbe ^ecchi saw many spherical meteors, and Lemoisy, at Macon,

saw a sphere disappear in the horizon behind a house-to]). Many
observers saw, in 18^^5, spherical meteors quite close to the earth

although they were not seen to strike. By all these data jnid ob-

servatii/us \\q learn of the great importance of the Uranolite of

Mazapii.

The ve]-y circumstantial st(U'y of the fall of this meteorite,

coupled with the lelative observations of the Bielids at Zaca-

tecas, is intere^ting in the exti-eme, and we can scarcely dis-

connect the two occurrences ai a mere coincidence.

Xo explosion, ;is is usual when meteorites fall to the earth,

was heard by Sr. Mijares, or his neighbors, but in this particu-

lar similar cases could be cited. Very probably the explosion, if

there was one, occurred high in the atmosphere and at a great

distance from Mazapii. ^' The aerolite which fell at Stalldalen,

Sweden, at 11. 50- A. M., on June 28th, 1876, was visible as a

meteor over a great part of Sweden. It appeared as a large pear-

shciped mass, of a blinding whiteness to some, and of a fiery-red

toothers. It emanated from a })oint in Cepheus, and became
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Inminoiis cil" an estimated height of 250 miles ahove the earth.

It is revK/rkrflle iliat it teas not visible at the point where flie

meteoric mass fell, jji-obably on aceoniit of a small cloud of com-

])ressed matter collecterl in front of it."

—

{Science for All.)

Tlie fifry-six pound meteorite, which fell, at 3 I*. M. on Dec.

13th, 1795, near Wohl Cottao^e. Thwin.o-, Yorkshire. England
(within ten yai'ds of where a lahorei' was working), is remarka-

hle for the very j-eason that '' no thunder, lightning, or luminous

meteor accompanied the fall ; but in adjacent vilhigcs there was

heaid an e.xi)losion. likened by the inhabitants to the fii'ing of

_i:uns afa]- off. \\hile in two of them the sounds were so distinct,

— of something singular ])assing through the air towards Wold
Cottage.—that several people went to see if anything had \\\x\)-

pened to the house or grounds."

A cai'eful com])arison of the Agram Iron* Meteorite, with that

of Mazapil, brings to light a most m.irked similarity of detail,

though thie Agram iron weighed nearly 70 German '"Pfunds"

(39,200 grains) or seven times more. The surface hollowings

and the general irregular flat shaj^e shoAv the same occult cause

in the origin of both of these masses of celestial iron.

'I'he Mazapil ii'on in its size (3,864 grammes=10 11)S. 4^ oz.

1 roy), is rearly like the irons of Rowton (7f lbs.), Nedagolla,

(11 lbs.), Charlotte (9^ lbs.), and Victoria-West (6 lbs. 6 oz.),

which were all seen to fall.

Fig. 2.

Widmanstatten figures on Mazapil Meteoric-iron.

Natural size.

* See Beitrage zur Geschichte und Kenntniss Meteorischer Stein uud

Metall-massen, Dr. (^avl von Schreibers, Wien, 1820, Tab. VIII.



from MazapiL Mexico. 61

In its crvsalline structure (see fig. 2, exact natural size), it

closely resembles the iron of Rovvton. since it exhibits lines at

nearly I'ight angles (cubic) in the Widmanstatten figures. It

is also similar to the iron of Juncal, and of La Caille, and very

probal)ly, if it was cut in other directions, a more marked re-

semblance could be seen, especially in the twinning lamellae and

cubic structure.

The bands of iron-nickel in the Maznpil iron average one milli-

metre bi'oad. In J^rezina's classification it belongs among the

the Tlolosiderites, in his '' Trenton-gruppe (Omtr) " of *' mit-

telei-e lamellen." It does not contain much plessite, but is mostly

kaniacite, and the bands present a shimmer at different angles,

thus showing uniform crystallization.

Mr. 0. W. Fluntington has lately shown* "that the features

of the Widmanstatten figures are due to the elimination of

incompa table niateiial during the process of crystallization,"

and that '* these met^eoric masses show cleavages parallel to the

planes of all the three fundamental forms of the isometric or

iTgular system, i. e., the octahedi'on, the cube, and the dodeca-

liedron ;" and further that he " is strengthened in the opinion

that the ]n-ocess of crystallization must have been very slow."

Whei'e tlie surface-crust of the Maza])il iron has been accident-

ally detached, it shows, without etching, the Widmanstitttian

figures.

Troilite (ferrous-snlphide) and Schreibersite (nickel-iron-phos-

phide) have been identified on the surfaces prepared for etching.

Cai-bon (as graphite) is disseminated throughout the mass be-

tween the lamellae, and as nodules of considerable size extruding

from the surface. Eleven of them can be counted on one

side, one of nearly an inch in diameter. This graphite is veiT

hard and seemingly^ amorphous ; scattered through it is troilite

in thin plates as a mechanical mixture. Of quite excep-

tional occurrence is the ])resence in this iron of such quantities

of carbon ; and it is noteworthy that the speciroscope showed

this element as present in the Biclid meteors of Nov. 27, 1885.

The illustration (plate 1), which is three-fourths natural size,

* Proceedings of the American Academy of Arts and Sciences, May 12,

1886.
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shows several of these extruding nodules of carbon.

The lines of flow of the melted crust are beautifully shown,-

especially when slightly magnified, and exhibit well the surface-

fusion due to the rapid flight of the body through the earth's at-

mos])here.

Tiiat tlie motion of the mass in its flight was rotary, is clearly

})roYen by the abutment of the crust-])arricles against the pro-

jecting suifaces and the sti'i^e of the cru-t at these ])laccs, which

lesemble, in minute forms, limonite iron ore. The abrasion due

to impact was very slight, and seemingly not more than wouhl

have happened had the mass been dropped a few hundred feet.

Some places were noticed where very small pieces had been de-

tached by the force of the impact, but in all not over 2 or 3

grams were thus lost.

The analysis, by J. B. Mackintosh, E. M., confirms the oft-

noted similarity in the composition of meteoi'ic-irons ; to show

this forcibly I here append a few analyses made on irons seen to

fall:

Rowton. Charlotte.X Estherville.%

Mackintosh. Flight. Smith. Smith.

Iron. 91.26 91.25 91.15 92.00

Nickel, - 7.845 7.825 8.05 7.10

Cobalt, - 0.653 0.371 0.72 0.69

Phosphorus, - 0.30 0.06 0.112

100.058 100.203 99.98 99.902

Lawrencite (fei rous-chloride) was noticed, by its deliquescence

on the surface of the meteorite, in the deeper depressions, which

deliquescence I would state, has all occurred since last August,

as the surface of the mass did not show any oxidation when re-

ceived.

No effort has as yet been made to analyze the graphite or to

find the quantity of occluded gases in the Mazapil iron,—for the

reason that such a task would only result in a repetition of the

labors of Flight, Mallet, Graham and others.

t Am. Jour. Sci., X, 1875, pp. 349-352. Com. Eend., LXXXI, 1875,

pp. 84-87.

§ Fell May 10, 1879, and consisted of metallic nodules surrounded by sili-

cates. Am. Jour. Sci., XIX, 1880, pp. 459-463.
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Concerning- tlic evidencu of the iieiii'ness of the Bielids to the

eartli's snrfMCc, it has lon^- ago been shown, by Brandes and Ben-

zenbei'g, tliat ** their height varied from 40 to 90 miles while In-

minoiis," and that if they are not entii'ely disfrijiiited in the earth's

atmosphere they mnst fall to the surface. That they arc all tan-

gible bodies of greater or less size, is positively evidenced by their

luminosity.

Of possible other fall of fragments of Biela's comet to the

earth, on Nov. 27th, 1885, I will quote, briefly a few obsei-vations

which bear upon this problem :

M. de Ball, at Liege, saw "'one of the meteors niter its explo-

sion (sic.) leave a train which lasted 15 minutes." Ciel et Ten-e,

No. 21, Jan. 1, 1886, p. 491.

Cai)t. U. Wilson-Barker notes, while on the S. S. Dacin, at

Suez, tluit "in one exceptional case the track (of a meteor) was

visible for eight minutes, and for a longer time with a glass."

Roy. Ast. Soc, Mon. Notices, Jan., 1886, \). 122.

Prof. N. K. Leonard states that "Prof. Cowgill, who observed

at Manhattan, Kansas, saw a meteor delow the clouch (the sky

being completely clouded over) at 12h. 50m. and during the few

hours following, thirteen others wei'e seen in like manner." Si-

dereal Messenger, Feb., 1886, p. 58.

Tliis latter observation and that of Pjof. Leonard, at Iowa

City, Iowa, are the nearest records that I have been able to find

that sei've to corroboi'ate the observations at Zacatecas. Es])e-

cialiy does the testimony of Prof. Cowgill bear npon the remark

of Prof. Harnard (Sid. Mess., March, 1886, p 78), that "pi-oba-

bly the larger parlide.^ of this meteoi'ic swarm lie on the out-

side." That the shower was intermittent is evidenced by the

record, viz. :

Prof. Newton, at Yale, and Prof. Young, at Princeton, agree

in a diminished shower at 8 P.M. (local time), while "Prof.

Leonard, at Iowa City, made the following counts : From 8h.

36m. to 8h. 51m. (local time), 100 meteors, or over 6 per minute-

Fi-om 9h. 10m. to 9h. 30m., 100 meteors, or 5 per minute. From
lOh. 2m. to lOh. 20m., 50 meteors, oi" less than 3 per minute."

Sid. Mess., Feb., 1886, p. 58.

For "The story of Biela's Comet," in its entirety, I refer the

reader to the beautiful account by Prof. H. A. Newton, (in the
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Amei-ic.in Journal of Science, for February and June, 1886,) and

I assure you " it shall be to you as interesting as a novel." and-

'^ what is known is therein sharply separated from what is con-

jectured."

Not a few astronomers wonld have ns believe that comets are

the ' scavengers of space/ and have accreted their mass and ob-

tained their motion l)y the simple laws of gravitation and of

chemical affinity ; bnt a cai-eful study of meteoric masses— which

are but the debris of comets—leads ns to look for their birth-

place within some sun or in regions where tremendous pressure

must have had an existence ; else the i-emarkahle quantities of

occluded gases and the otherwise plutonic character of meteorites

remain inexplicable. Let us turn to the lately advanced theory

of Mr. Eichard A Proctor, for an explanation of great plausi-

bility, and which seems to answer all the known conditions of

comets and their attendant trains. Before stating his conclu-

sions in abstract, I would remind the reader that he must first

bring himself to believe that a body has power enough, within

itself, to project a part of itself beyond the sphere of its own
attraction. If you can believe this, then Mr. Proctor's theory

is at once acceptable. He states* : "All the evidence tends

not merely to show but to prove, that all orders of meteors,

and therefore all orders of comets, came from the interior of bo-

dies like the suns and the planets, when in the sunlike stages of

their respective careers. All the evidence tends further to prove

that sunlike bodies have the power of ejection which this

theory of meteoric origin requires. It is to the sunlike stage

of any planet's life that we are to look for the time when ejec-

tion of the kind required was possible ; and our sun is the only

case of a sunlike body we can inquire into. If he cannot eject

solid bodies, neither could any body when it was a sun, But
cannot and does not the sun eject solid bodies ?"

" Those who imagine the eruption prominences to be what they

seem to be—jets of glowing gas—may be disposed to answer in

the negative. But in reality nothing can be much less likely

than that the jet-shaped streaks of hydrogen were themselves

ejected. Manifestly they indicate the tracks of denser bodies,

* Letter to the Editor of the New York Tribune. Sep. 20, ] 886.
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not tliomselves visible, because the s})ecti'oscoi)c will not show

bodies near the sun which shine with all the spectral colors (as

such bodies would), but only those which shine with a few spe-

cial tints (as the glowing hydrogen along the track of such bo-

dies would shine).-'

''Nor need we wonder that bodies ejected from the sun's inte-

rior are solid even from the time of their exit, when we remem-

ber how the expansion of the com2:)ressed vapors driven forcibly

ui)ward from a solar volcano (far below the visible surface)

would result in a very rapid cooling, by which a portion of the

vapor would necessarily condense into the solid form. In fact

this is the very process which Sorby recognized as indicated by

the microscopic structure of meteorites.

" It may doubtless be the case that of ejected meteoric bodies

far the greater number return to the sunlike orb ejecting them.

But if only one flight, consisting perhaps of thousands of small

bodies, escapes from our sun in a year, of how many millions of

such flights has he been the parent ! His hundreds of millions

of fellow suns have been doing and are doing like work ; the

thousands of millions of planets have done similar work in the

past ; each flight would be a comet, each com^oonent body a me-

teor, and all that is known of comets and meteors would be ex-

plained by this account of their origin."

I cannot close this already too long paper without exi)ressing

my heartfelt obligation to Professor Bonilla for the interesting

data concerning this meteorite, and for the gift of the meteorite

itself, and to Mr. Mackintosh also, for his kind interest in making

the chemical analvsis.
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\l.—Dcscriplions of New Species of Birds of the Families Syl-

viidce, Troglodytidce and Tyrannidce.

BY (lEOKGE X. LAVVKEXCE.

Read May % 1887.

1. Re|^ulii!!i NRtrapa aztecuiii.

MALE.^The upper plumage is of a dark olive-green, tinged with yellow-

ish, and is ashy on the hind neck ; the rump is lighter in color than the

back, and more yellow ; the sides of the neck are grayish-ash ; the tail-fea-

thers are dark brown, edged with greenish-olive ; the wings are dark brown

like the tail-feathers ; the secondaries have a very narrow edging of yellow-

ish ; the inner margins of the quills are whitish ; the ends of the greater

wing-coverts are dull ashy-white, forming a band across the wing ; there is a

white line across the front, which extends over and behind the eyes ; this is

grayish in front of the eyes, and pure white behind them ; the eyes are en-

circled with black ; over the white superciliaiy stripe is one of black, which

crosses the front and extends along the edge of the crown to the occiput
;

the crest is very full, and is of a bright orange-red color, bordered with pale

yellow ; the under plumage is of a clear olive-brown, inclining to whitish

on the chin and middle of the abdomen ; the bill is brownish-black ; the

tarsi and toes are of a clear hazel-brown.

Length, 3.50 inches; wing, 2.25; tail, 1.70; culmen, 0.30; tarsus, 0.68.

Habitat, City of Mexico! Type in my collection.

Bemarlcs.—This species is of a smaller size, with a longer and

larger bill, and much darker coloration than the true R. satrapa.

It has also the crest conspicuously larger and rather brighter
;

and the yellow bordering the crest is clearer in color.

I have no specimen of R. satrapa olivaceus with which to

make a comparison ; but Mr. Eidgway has kindly made it, and

sent me his observations as follows: "It is remarkable for its

very deep coloration, in which respects it far exceeds any speci-

men of R. satrapa olivaceus from the northwest coast (Oregon to

Sitka), with which I have been able to compare it. The loAver

parts are dull light grayish-brown, tinged Avith olive and buff.
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mid inclining to dull AvhitisJi on the chin and middle of abdo-

men : on the other luind the sui)ej-ciliarv sti-ii)e is i)ure white

(excei)t anteriorly), and therefore, on account of the contract,

unusually conspicuous; tiie upper ])arts are a much darker and

richer olive-green than in the darkest-colored examples of R. sa-

//•((pa olivaceus before me, the color changing to deep smoky-

gray or grayish-brown on the hind neck ; the olive-green edgings

to secondaries, etc., are decidedly brighter or deeper than in

R. sntrapa olivaceus, and the broad pale olive-yellowish or whitish

bar across the tips of the greater wing-coverts, always distinct in

olivaceus and true satrapa, is almost obsolete. The head-pattern

appears to be quite the same as in more northern birds, and the

color of the markings not appreciably different.*'

Ml'. Ridgway suggested as appropriate, the name of Regidus

mtr((pa aztecus, which I have adopted.

2. Troglodytes bracliyurus.

The upper plumage is of a warm umber-browu, the tail is more of a gray-

ish-brown, closely crossed ^vith narrow blackish-brown bars ; the wing-co-

verts and outer margins of the quills are colored like the back, the tertials

and outer webs of the quills have faint darker bars ; the inner Tvebs of the

quills are dark brown ; the lores and a very distinct superciliary stripe are

white ; the sides of the head are mottled with light gray and dull white,

between which and the superciliary stripe is a brown line ; the sides of the

neck are ash-color ; the entire un'der plumage is grayish-white, washed on

the sides, lower part of the abdomen and under tail-coverts with pale rufous,

the latter marked with brownish bars ; the upper mandible is brown, the

lower whitish ; the tarsi and toes are hazel-brown.

Length, 4 inches ; wing, 2 ; tail, 1.25 ; bill, 0.50 ; tarsus, 0.70.

Hahitat, Yucatan. Taken at Temax, May, 1884, by Geo. K
Ganmer. Type in my collection.

Bemarks.—Compared with T. intermecUus, the colors through-

out are much lighter, being grayish -white below, instead of light

rufous ; the bill is a little longer, but the wings and tail are

much shorter ; it differs also in being without the concealed

white spots on the rump, which exist in T. intermedius.

3. Octh<Bca flaiiveutris.

Front and crown dark brown, forming a decided cap ; upper plumage
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greenish-olive ; tail hair-brown
;
quills of a dark rich brown ; (he seconda-

ries have their outer edges partially marked with dull pale rufous ; wiiig-

coverts dark brown, the greater ones margined with dull pale rufous ; under

wing-coverts whitish, blotched with brown ; inner margins of quills very

pale salmon-color ; throat grayish-ash ; breast, sides and under tail-coverts

light brown ; abdomen of a clear pale yellow ; upper mandible black, the

lower whitish ; tarsi and toes light hazel-brown.

Length, 5 inches ; wing, 2.63 ; tail, 2.25 ; bill, 0.88.

Habitat, South America. Precise locality unkiiuwn. Type
ill my collection.

Remarlcs.—The only species with which it seems necessary to

make comparison is, 0. gratiosa, Sclater. The wings are shorter

and the tail is longer than in that species, the hill is larger and

the under mandible is pale in color, instead of brown ; in their

upper plumage they are somewhat alike, but gratiosa has the

back ruddy-brown, in the other it is greenish-olive ; the under

plumage of gratiosa has a general yellowish cast, huffy on the

abdomen, whereas in the new species, the yellow is restricted to

the abdomen, and is a clear pale yellow ; the tail of the new

species is light brown, that of gratiosa blackish-brown.
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^'l.— Tlic Genera and Sj)edes of North American Carbuniferoiis

Trilohites.

BY AXTHONY W. YOGDES.

Read, March ^th, 188r.

CUXTENTS :

—

I. Int]-oduction.

II. ChiFsification of the Carboniferous strata of the United

States.

III. The genus Proetiis, Steininger.

].V. The genus FhilUpsia, Portlock.

V. The genus GriffitJUdes, Portlock.

VI. 'Jlie gt nus Bracliymetopiis, McCoy.

\\l. Desci'iption of tlie American species, with remarks.

I.—InTROD UCTIOis'.

The known Carboniferous Trih>bites of North America con-

sist of several species of the genus Proetiis, ranging from the Che-

mung to the Waverly series ; twelve species of the genus Phil-

lipsia, viz. : P. insignis, P. Doris, P. Rockfordensis, of the

Waverly series ; Phillipna tuberculata, Burlington series ; P.

Mcramecensia, Keokuk ; P. Stevensoni, Chester series ; P. Hoiui,

and P. F//z<Zo&oweyi.w*S' .? Lower Carboniferous, and four sj^ecies

from the Middle and Upper Coal Measures. The genus Grif-

fithides has five species, which range from the Keokuk to the

Coal Measures.

Brachymetopns has only one species, appearing in the Waverly

series.

The following brief diagnosis of the characters may be found

of use in separating the genera :
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Pkoetus.

1. Glabella tumid, gibbous in front, but not overhanging its anteiior

border.

2. Marked by three pair of short lateral furrows.

8. Basal lobes separated from the glabella by very distinct furrows.

4. The axis of the pygidium is always raised above the margui and di-

minishes to a blunt extremity ; it has from 4 to 18 segments.

Phillipsia.

1. Sides of glabella nearly parallel.

2. Marked by either two or three short lateral furrows.

3. Basal lobes continuous with the glabella.

4. Eyes large reniform.

5. Pygidium usually with a ])order.

6. Axis composed of from 12 to 18 segments.

GRIFFITHIDE!;

1. Glabella pyriform.
o No short lateral furrows on the glabella.

0. Basal lobes distinct from the glabella.

4. Eyes small, suboval.

5. Pygidium rounded, composed of from 10 to 18 segments.

Brachymetopus.

1. Glabella short, tumid.

2. No short lateral furrows on the glabella.

8. Basal lobes distinct.

4. Eyes small, placed close to the glabella, reniform.

5. The axis of the pygidium has from 10 to 17 segments,

II.

—

Classification of the Oarbonifekous strata of the

Ujs-ited States.

Lower Carboniferous.—In the United States, this series is

represented in the West along the valley of the Mississippi River

by a limestone deposit, but in the Eastern States these limestones

are replaced by a sandstone cind conglomerate, Avith occasional

beds of limestone, like that of Maxville, Ohio.' The Lower Car-

boniferous sand beds of Pennsylvania thin away and gradually

disappear before they reach the Mississippi, while the Chester and

1 Geol. Sur. Ohio, Vol. 3, p. 821.
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Sr. Ijouis scries of Illinois, Io\v;i juid Missouri, wliicli were i)ro-

bjibly formed in a deep quiet sea, thin away to the eiistward in

Westmoreland County, Pennsylvania, to 40 feet, and in Somer-

set County to 25 feet.' Towards the South, in Virginia, the

Lower Carboniferous limestones have a thickness of 822 feet, and

even more [in Tennessee. In Georgia these beds hav^e a very

limited outcrop, as mere borders of the small coal measures, ex-

cept along one line of outliers from which the coal measure

strata have been removed.^ In the Arctic i-egions, rocks of the

Carboniferous Limestone are exposed on the north coast of Crin-

nell Land, in i^'eihlen and Parr}^ Peninsulas, and as far west as

Clements-Mark ham Inlet, rising on Mount Julia to a height of

2,000 feet, and much higher in the United States Range."

Waverly.—The Waverly series includes the Chouteau lime-

stones. Vermicular sandstones and shales of the Missouri Geolog-

ical Survey ; likewise that i)ortion of the so-called Waverly

group of Ohio which overlies the Cleveland shale and also the Go-

niatite limestones of Indiana. These beds vary in thickness from

100 to 200 feet, and contain beds of grit-stone, sandy and argilla-

ceous shales, Avith thin layers of oolitic limestone in Illinois. In

Michigan, Rominger includes with this series the Huron shales,

in the southern part of the Peninsula, and also the Marshall and

Napoleon groups.^

The Kinderhook group of Illinois contains many fossils which

are identical with those of the Waverly,—omitting the Cleveland

shales,—and they are equivalent to each other.

Fossils of this series appear as far west as Lake Valley, I^ew

Mexico, and also in Nevada and Arizona.

BuJtLiNGTOi^ Series.—This group takes its name from its

typical locality, Burlington, Iowa. It lies immediately below

the Keokuk limestone, and is separated into two beds, by its

Hthological characters and its fossils, {a) A lower bed of brown

1 Geol. Penn. Rep. K2, p. 100.

2 Little's Catalogue of Ores, Rocks, &c., Georgia, p. 11.

-^ Geol. Soc. London, Vol. 1879, p. 560.

^ Rominger, Geol. Sur. Michigan, Vol. 3, Cliap. viii.
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niiig'iiesian limestone, locally Jirenuceoiis
;

(b) a light gray or

nearly white limestone, with some brown Liyers interstratified,

and when free from chert, composed of nearly pure calcium

carbonate. Chert and hornstone are abundant in both beds in

seams and nodules.

The Burlington series appears jis far west ns Lake Valley, New
Mexico, also in the States of Iowa, Illinois and Missouri, On
the eastern and southern borders of the Illinois coal fields, no

calcareous beds have yet been found occupying the horizon to

which this series proi)e]'ly belongs. The Burlington grou]), as

far as known, only contains Pliillipsia tubercidata. Meek and

Worthen.

Keokuk Series,—This rock, in its full development, consists

of a gray or bluish-gi-ay compact, encrinal limestone, in beds

sepjirated by shaly partings ; while bands of shale oi- mail of

considerable thickness sometimes occur. At the base of the

limestone a series of chei'ty beds ai">])ears, which resist denuda-

tion, and now form the i-iver-bed above Keokuk, Iowa, producing

ra})ids. At this |)()int they have a total thickness of 00 feet, but

fuither to the scnith they become greatly augmented and produce

the body of stra'a known as the Silicioits series in Tennessee.

The foUowing Irilobites a[)peai' in this series : Griffithides

PortlocM, Griffithides bufo.

St, Louis Series.—At St. Louis and Alton, these beds con-

sist of regulai'ly bedded gray, or bluish gi-ay limestone, sometimes

massive, and ao-ain in thin beds, su i table for flao-(rino--stones. Near

the middle of the series, between Alton and the mouth of the

Piasa, a bed of concretionary and brecciated limestone of about

20 feet thick appears ; below this, the limestones are of a darker

color. North of the Illiiiois I\iver, the series thins out rapidly.

In the southern portions of Illinois, the beds change their litho-

logical character to a light oolitic limestone, with a thin-bedded

cherty limestone at its base. In Indiana, the St. Louis series

includes the Spergen HillWrnQ^iowe, ar.d also an excellent build-

ing stone at Ellettsville. In Kentucky, rocks of this series ap-

pear on the railroad between Elizabethtown and Paducah ; the

top beds consist of an oolitic limestone, alternating with beds o^-
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(Irah-culorcd litliogrjipliic liniestoiu' ; below these beds ii dark-

bine fetid limestone cii)pears. In Hardin and Grayson Counties,

between Cecilia Junction and East View, the rocks of this series

consist of a mass of coarse gray limestone, fine grained limestone,

oolitic and arenaceous limestones and shales. Throughout its

entii-e extent in Kentucdvy the series has a cavernous character

and may be identified by its topography of sinkhole and semi-

circular valleys.

CiiKSTER Series.—These rocks were first described by Dr.

Shumard in Marcy^s Ex]->1. Red Eiver, p. 156, without naming

the group ; afterwards by Dr. Hall (Trans. Alb. Inst., 185G,

Vol. 4), as the Kaskaskia limestone ; and by the Geological Sur-

vey of Illinois (Vol. 1, p. 77), as the Chester grou}).

In Arkansas, in Washington County, the series consists of

beds of dark-gray and bluish limestone, surmounted by massive,

coarse and fine-graiiied quartzose sandstone. In Illinois it com-

})rises three or more beds of limestone, with intercalated beds of

sandy and argillaceous shales and sandstones, the whole attaining

a thickness, in Raiidolph County, of at least 600 feet. At its

typical locality, the rock forms the cliff Ijordering the American

Bottom from Kaskaskia to Chester, and thence southward, hav-

ing a continuous exposure of more than ten miles. The lower

j)orti()n is composed of a compact ai-enaceous limestone, with

shaly partings. Its cenlral and npper beds include a thick bed

of sandstone; towards the top there is a mass of green shale or

marl 60 feet thick, overlain by a heavy bed of limestone. In

Kentucky, this series appears on the Louisville, Paducah and S.

W. E. R., above the St. Louis beds. These rocks consist of

limestone, sandstone and shale, and constitute a bed of passage

from the massive limestones of the Lower Carboniferous to the

coal measures.

The members of this series occur at intervals from East View,

Hardin Co., to Litchfield, Grayson Co., and beyond; and also

at points between Scottsburg, Caldwell Co., and Trade water

River.

The Chester series contains Pliillijjsia Stevensoni and Grif-

fitli ides granulata.
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The Upper Carljoxiferol'S sN^stein coDt.iiiis in Pennsylvania

the Maucii Chunk ivd shales, Potlsville conglomei'ate, and ihe

Lower, Barren, and Upper Coal Measures. The Upper Coal

Measures of Kansas. Nebraska, &c., cont;iin the following car-

boniferous trilobites : Fltillipsia CUftonensif^, P. major ; in Illi-

linois, Griffitliides Sangamonen^iSy and G. scitula. The Middle

Coal Measures of Missouri contain FliilUp.sia Missuurieusis.

Among the carboniferous trilobites described and figured from

the Upper Coal Measures of the West, theie are two forms re-

ferred by Dr. Schiel (Rep. Expl. Sur. Miss. River to the Pa-

cific Ocean, Vol. 2, p. 1, figs. 11 and 14), to the genus PliiUip-

sia. The first, fig. 11, from Westport, is too imperfect to de-

termine ; the second, fig. 14, fi-om Indian Creek, may be Pliil-

lipaia major, Shumard.

Dr. Geinitz (Carb. und Dyas in Neb., p. 1, pi. 1, fig. 1), men-

tions and figures a small joygidium from the Ui)per Coal Mea-

sures of Plattsmouth, Neb., which he refers to the genus Pliil-

lip;<ia.

III.—PROETIS.

Plate II, figs. 1 aud 2.

Proetus, Steiniuger, 1881, Mem. Soc. Geol. de FraDce, Vol. 1, p. 8oo, pi. 21,

fig. 6.

Description.—General form of the body oval, the trilobation ver}'^ distinct

through the entire length of the body. The head is less than a third of the

total length ; the pygidium is rather longer than the head. The cephalic

shield is always surrounded b}'^ a border, consisting of an exterior raised

rim and an inner groove or furrow. The movable cheeks are sometimes

prolonged into spines at their posterior angles. The posterior margin of the

head is formed h\ a grooved or furrowed border of the free cheeks on

each side, and by the two basal lobes and tlie neck-lobe, which are separated

from the glabella by a very distinct and deep furrow. The occipital lobe is

broader than the axial rings of the thorax which follow it. The glabella is

usually rounded and gibbous in front, but does not overhang its anterior

border ; it has three pairs of short lateral furrows, although not always

easily distinguished. The basal lobes of the glabella are very distinct.

The facial suture crosses the frontal border just in a line with the com-

pound eye. above which it expands, forming a round palpebral lobe ; then

passing down close to the line of the axial furrow, it diverges outwards and

crosses the posterior border obliqueh' behind the line of the orbit. The
movable cheek is triangular, its surface is convex, and upon the highest
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point is placed Hie large compound reniforni eye, which is eitlier sniooth or

facetted according to the state of its preservation.

The segments of tlie thorax vary from 8 to 10. The axis is always strongly

arched, and does not exceed the pleur;e in breadth ; the breadth of the axis

diminishes very gradually to the posterior extremity. The pleurae are more

or less bent at the fulcral point, and have their extremities either pointed or

rounded and their anterior margin facetted.

The pygidium varies in its elevation, but the axis is always raised above

the margin, and diminishes to a blunt extremit}^ leaving <a smooth bordei-

beyond. The number of lateral ribs varies from 4 to 13. The lateral ribs

do not extend to the margin of the pygidium. The contour of the pygidium

is often encircled with a border ; in some species the border is ornamented

with points {Phadoit, Archiaci, Barr). The surface of the test is most fre-

quently smooth or finely granulated ; in a few species it is striated, although

in some it is both striated and 2:ranulated.

PROETUS MISSOUKIENSIS, Sliumard

PI. Ill, Fig. 1.

Compare Pivetus auriculatas, Hall, 1862, loth Rep. N. Y. State Cab. Nat.

Hist., p. 107.

Pi'oetiis Missoiiriensis, Shumard, 1855, Geol. Sur. Missouri, p. 196, pi. B,

tigs. 13 a, h.

Proetus Musoiu'ieiisis, Vogdes, 1887. Bibliography Palaeozoic Crustacea.

Phillipsia Shumardi, Herrick, 1887, Bull. Sci. Lab. Dennison Univ., p. 58.

Dr. Shumurd gives the following description of tliis species:

" Glabella tumid, greatest height about the centre, ovoid, obtusely rounded

in front, truncated posteriorly, length a little greater than the width, widest

behind, three furrow^s on each side, posterior pair strongly marked ; these

commence at the dorsal sinus, about one-third the distance from base to

front, pass in a curve backwards, and bifurcate about midway between the

centre and sides of the glabella ; one branch very shallow, is continued for

a short distance almost transversely ; the other bends backwards nearly to

the occipital sinus, and with the main branch partially encloses a large oval

lobe on each side, the lobes separated by a space about half the width of the

glabella ; middle pair of furrows, shallow^ curving backwards in a direction

nearly parallel with the posterior ones, but considerably shorter ; anterior

pair feebl}" impressed, a little oblique ; occipital sinus a little convex to-

wards the front, shallowest in the middle ; occipital ring wide, flattened,

much lower than the plane of the glabella. Pygidium semi-circular, flat-

tened convex, width double the length, margin broad and slightly concave
;

axial lobe almost as wide as the lateral lobes, rounded at the extremity
;

segments ten, separated by strongly marked furrows ; lateral lobes flattened.
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with six or seven segments separated by shallow, but well marked furrows!

surface thickly studded with granular, whicli are rather smaller than those

of the glabella."

Locality.—Lithographic Limestone (Waverly series), at Hannibal, Louisi-

ana, and Chouteau Springs, Missouri ; also at Granville, Ohio.

In the Lower Carboniferous Group of North America we have seven spe-

cies of the genus Proetus, viz. : Proetus auriculattis Hall, extending up from

the Chemung into the Waverly series, and the following species from the

Waverly series : P. Mismuriensis, Slmmard ; P. Loganensis, Hall and Whit-

field ; P. peroccidens, Hall and Whitfield ; P. triniicleatus, Herrick ; P. ?

ellipticus, Meek and Worthen ; P. Tennesseensis, Winchell.

We have examined several cephalic ^h'\Q\([^ oi Proetus Missouri-

ensis from Hannibal, Missouri, now in the American Musenm of

Natural History, New Yoi'k City. The glabella of the lai-ge^t

specimen measures 15 mm. in width across its broadest portion,

and about the same in length ; the occipital ling is well defined,

sei)arated fi-om the ghibella by a prominerjt occipital sinus.

Another specimen, in the Columbia College collection, from

Cameron, Missouri, shows the ^'labella and one movable cheek.
7 7 C

The movable cheeks are sub-triangular in outline and liiglily

convex ; the eyes being located high up on the cheeks ; the cheeks

slope from tlie eyes at an angle of about 45° to half their width.

At this point they are slightly dejiressed, then gradually slope off

to the marginal border; the limit or marginal border of the

head consists of a- nari'ow raised band extending around tlie head.

T'he genal angles ajipear to be obtusely rounded off. The facial

suture cro.^ses the frontal border slightly outside of a line drawn

parallel with the outside of the eyes, above which it ex])ands,

forming a rounded ])alpebral lobe ; then ])assing down, it diver-

ges outwards and ci'osses the posterior border obliquely behind

the line of the orbit. The fixed cheeks expand both before and

behind the eyes.

This specimen, being an internal cast, exhibits two peculiar

cone-like elevations instead of pores; they are in front of the

eyes on the dorsal furrows of the glabella ; the fixed cheeks at

this point are slightly depressed into an oblong hollow, rounding

oft' and cutting into the sides of the glabella. The upper shell

of tlie specimen has been removed, and we have here the interior

impressions of these auxiliary impressions, as Bairande calls'

them. These peculiar i)ores placed on each side of the glabella?
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jn the dorsal furrows of the glabella just in front of tlie eyes,

have been observed by McCoy, Oldham, Salter, Barrande, Von
Moller, and Woodward.

McCoy (Synopsis of the Silurian Fossils of Ii-eland, 1840, p.

43), thinks that these auxiliary impressions occupy jnst the po-

sition which the antennas would have occupied, and that anten-

nae, being hollow organs, would leave a hole in the external in-

tegument if broken oif.

Capt. Portlock (Rep. Geol. Londonderry, &c., 1843, p. 261),

noticed them in his description of Amjjyx Sarsii without remark.

Dr. Oldham (Jour. Geol. Soc. Dublin, 1846, Vol. 3, p. 189),

in his description of Griffithides glohiceps, says:— '"In the fur-

rows which separate the cheeks and glabella, about halfway be-

tween the front of the eye and the anterior margin, I have ob-

served in all the t(^lerably preserved specimens which I have seen,

a small hole or indentation" ; but he does not offer an explana-

tion of their use.

In 1847, Mr. J. W. Salter (Quart. Jour. Geol. Soc. London,

Vol. 3, p. 251), in his article on the structure of Trinucleus, re-

fers to tlie discovery by himself and Dr. Emmrich, of the facial

suture in Trinncleus ornatits, and states that its course "is ob-

liquely upwards from the eye-tubercle to the upper end of the

glabella, where it appears to terminate in a solitary deep perfo-

ration, similar to those which surround the head." This is the

first observation of these organs, that we know of, in the genus

Trinucleus.

Later on, in 1852, Barrande (Systeme Silurian de la Boheme,

Vol. 1, p. 230), refers to the observations of McCoy, and also to

various genera on which he has observed auxiliary impressions.

He remarks :
'' When the shell exists, as we have seen it in spe-

cimens of Calymene Baylei, etc., it is bent inwards, as a funnel

shaped depression. We have thought that this bending inward

of the shell was simply designed to afford points of attachment

for the muscles of the jaws, and that they have the same origin,

as the similar indentations which we have indicated in the pleu-

i-aB of various species of trilobites, * * * * /^^ fragment of

Cheirurns gihhuf^, broken along the line of the dorsal groove and

the length of the glabella, exposing to view one of the alae of the

hypostoma in sifAi, shows that this wing of the hjpostoraa fits at
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its extremity to the interior of the little funnel-shaped lorojection

formed upon the under side of the head-shield. These details

are very distinct, owing to the very perfect preservation of this

specimen Avith its shell. After this we cannot accept any other

interpretation for the genus Cheirurus than that which we have

given."

Valerian von Moller, in his article on the Trilobites of the

Carbonifei-ous formation of the Urals, in 1867,. p. 44, notices

these auxiliary impressions on the head of Pliillipsia EichimilcU,

"as very distinct deep funnel-shaped openings which run a little

obliquely and enter into the under side of the cephalothorax.''

He cites the opinion of McCoy and of Barrande, and remarks,

"I quite agree Avith the observations of Barrande, and. I feel

sure the more one examines these indentations the more one

feels satisfied that they are only superficial openings."

Dr. Henry Woodward, in his Monograj)h of the British Car-

boniferous Trilobites (Palseont. Soc. Lond., 1884, p. 71), gives a

general review of the literature on this subject and remarks :

—

'• These puncta may be. like the fenestrcB in the head of Blatta

urientalis, either rudimentary ocelli or the seat of some other

nerve-sense, and may have been, as in Blatta and in Serolis, co-

vered with a thin transparent portion of the integument, which

served either as a simple eye, a tympanum, or an olfactory jiore.

AVe have referred to these fe?iestr(B in the head of Blatta because

they are placed, like those of the trilobites, on a suture of the

head, and in front of the compound eye."

The interpretation of these cone-like organs observed upon

Froetus Missouriensis seems to favor the conclusion of Dr.

Woodward, that is, that they were organs of hearing.

PKOETUS LOGANENSIS, Hall & Wliitfield.

Proetus Lognnensis, Hall and Whitfield, 18T7, U. S. Geol. Expl. 40th Par.,

Vol. IV, p. 264, pi. 4, fig. 33.

The pygidium of a small species differing very materially from Proetus

peroccidens occurs at Logan Caiion.
'

' The form is more nearly semicircular,

being but very slightly paraboloid. The axial lobe is highly convex, ra-

pidly tapering below and terminating abruptly a little within the posterior

margin ; anterior end forming fully \ of the entire width of the shield.



Carboniferous Trilohites. TV)

Lateral lobes moderately convex, with a slightly thickened, scarcely elevated

border of moderate width, on which the ribs become nearly obsolete. Axial

lobe marked by 9 rounded and distinct annulations, exclusive of the termi-

nal ones, strong in front and rapidly decreasing in size posteriorly. The

ribs of the lateral lobes are 10 in number on each side, simple, highly

rounded, and continuing entirely around tlie posterior margin of the shield,

the most posterior ones being very faintly marked."

Geological posit io)i and locality.— Waveiiy group afc Logan

Caiion, Wahsateh Rauo-e, Uiali. __

PKOETUS PEKOCCIDENS, Hall & ^Vliitfield.

Proetus peroccidens. Hall and Whitfield, 1877, U. S. Geol. Expl. 40th Par.,

Vol. lY, p. 262, pi. 4. figs. 28-32.

The authors give the following description of this species :
" The glabella

is cc>nico cylindrical in form, once and a half as long as wide, very gently

narrowing from the base forward, and rounded-truncate in front ; very de-

pressed-con v^ex throughout, and marked by four pairs of transverse furrows,

the posterior ones stronger, curving backward at their inner ends, nearly

surrounding the posterior lobes, forming rounded convex tubercles, each of

which is equal in width to \ that of the entire glabella. The other three pairs

are faintly marked, and reach nearly'- \ across the gla-lDella ; the anterior one

transverse and very obscure, distant from the anterior end of the glabella,

equal to its width at the furrow ; second and third pairs distinct, slightly

curving backward at their ends. Occipital ring narrow, depressed-convex,

and not strongly maiked. Fixed cheeks narrow
;
palpebral lobe small, sit-

uated a little more than i of the distance from the posterior border of the

liead. angular in outline. Prontal border thickened and rounded, well de-

fined, but not distinct!}'- separated from the glabella in front. Posterior la-

teral limbs not preserved, but narrow at their junction with the fixed cheeks.

Suture-line cutting the frontal margin with a slight curvature at a point dis-

tant from the sides of the glabella equal to one-half its width at the anterior

end. and rounding inward with a gentle curvature to the anterior side of

the palpebral lobe, the cheek being very narrow at this point, thence pass-

ing along the top of the eye to the junction of the posterior lateral limb.

Surface of the glabella and cheeks smooth, except a few^ granules near the

base of the glabella.

Movable checks of medium size in proportion to the glabella, flattened

convex from the base of the eye to the narrow, thickened, and chamfered

marginal rim ; occipital furrow narrow, not strongly marked, and reaching

nearly to the depression within the marginal rim
;
posterior angles of the

cheeks extending backward in the form of short angular spines.

Thoracic seii'ments unknown.
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P^'gidium paraboloid in outline, liiglil}' convex, abruptly so at the sides

and posteriorly. Axial lobe forming a little less than \ of the entire width,

and reaching nearl}' to the posterior margin, rounded and strongly elevated

throughout
;
gradually tapering posteriorly and narrowly rounded at the

extremity : marked by from 15 to 17 annulations in different individuals,

exclusive of the anterior articulating ring. Lateral lobes well marked, very

convex, slightly flattened near the axis, but very abrupt at the sides and be-

hind ; marked b}^ from 14 to 16 very sharply elevated angular ribs, which

occupy the entire border, extending beyond the end of the axial lobe, and

reaching almost to the margin, leaving onl}' a narrow plain space at the

edge. The surface of the annulations is marked by a series of small nodes,

or pustules, along their crests, arranged in four longitudinal rows on the

axial rings, and an indelinite number, closel}' arranged, occur on those of

the lateral lobes."

The species^ in some of its features, resembles Proetus macro-

ceplialii8, Hall, of the shales of the Hamilton group of Xew
York, especially in the markings of the pygidium, but it differs

in the more elongate form and number of ribs of this part, while

the glabella is proportionately narrower and the sides more nearly

parallel ; the fixed cheeks and anterior border are narrower, and

the movable cheeks terminate in spines, which is not the case

with that one. The surface of the glabella and head is also des-

titute of the strong pustules wdiich characterize that species.

Geological 2^osition and locality

.

—AYaverly group at Ogden,

Logan Canon, Wahsatch Kange, and Dry Caiion, Oquirrh Mount-

ains, Utah.

PROETUS TENNESSEENSIS, Winchell.

PMllipsia Tennesseensis. Winchell, 1869, Geol. Tennessee, p. 445.

AV"e subjoin the original description :

" Glabella prominent, indented by a small round, depressed postero-lateral

lobe, and isolated by a deep occipital furrow, from a prominent occipital

ring which extends, narrowing in width and curving backwards, entirely

across the border, fading out toward the short, acute genal angle. Border

concave, bounded by a prominent ridge, outside of which is a linear groove

limited peripherally by a sharp elevated, delicate linear margin. Surface

of the glabella, accessory lobe and neck-ring covered with fine unequal

granulations ; a row of granules along the ridge of the border. Pygidium

broadly rounded, nearly twice as long as broad, apparently depressed ; axis
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with 8 or 9 riiiiis, tapering to the posterior end, wliicli is somewhat abruptly

rounded otT, one tenth of an incli from the extremity of tlie pygidium
;

lateral lobes with 8 or 9 segments, becoming obscure posteiiorly. Border

about one-sixteenth of an inch broad, maiked on the under side by nine

rigid, sharply impressed stride. Exterior crust verj^ finely and obscurely

granulated.

Comparisons.—According to Winch ell, this species seems to

approach nearer to Proetus articulatus Hall (15th Rep. JN". Y.

State Cab. Nat. Hist., p. 107), from the Chemung group, Lick-

ing Co., Ohio ; but is destitute of the anterior and middle fur-

rows of the glabella. It differs from Proetus {PMUipsia ?) ellip-

ticus, Meek and Wortheii, from the Waverly series, in the charac-

ters of the cephalic border, in the absence of glabella furrows,

and in the border of thepygidium.

Geological position and locality :—Waverl}^ series, Hickman
Co., Tennessee.

FKOETUS TKINUCLEATUS, Herrick.

Plate 2, Figs. 7. 8, 9,

PMUipsia trinudeata, Herrick, 1887, Bull. Lab. Denison Univ., Vol. II, p.

64, pi. 1, figs. 23 and 23 a, c, e, 7i ; pi. 2, fig. 32
;

pi. 3, fig. 21.

The characteristic features of this species are drawn from the glabella :

according to the author, "it is considerablj^ longer than wide, and quite

convex, the greater height being posterior to the middle. Anterior de-

pressed margin rather narrow in front, expanded laterally ; sides nearly

straight or somewhat concave near the eyes
;

postero-lateral lobes very

sharply defined, conical, oblique, with a second smaller pair in front of

them, and a very faintly outlined second pair still farther forward ; between

the postero-lateral lobes a sharply defined, prominent, median elevation,

almost as large as the others ; cervical segment convex, high, often with a

single median tubercle. The surface of the glabella is minutely ornamented

and on either side in front of the eyes is an oval pit which has been thought

by some to represent the insertion of the antennae or organs of sense."
'

' The ej^es are large and supported by a prominent j)alpebral lobe. A sin-

gle movable cheek has been found ; the margin is obliquely inclined, form-

ing a prominent angle at its union with the face ; middle of cheek depressed

and marked with am impressed line ; cheek produced i to a spine as long as

the whole remainder of the cheek ; length of cheek, .77 (the spine, .35);

length of ej^e, .11. Pj^gidia are not rare and are very convex, the median

lobe especially being convex from side to side, and particularly prominent

posteriorly. The median lobe occupies \ or less the width of the p3^gidium

proximally and tapers gradually, forming a portion of a regular truncate
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cone ; on either side an impressed line marking off an accessory portion
;

axial segments, 17-19 ; lateral lobes convex
;
pi eura3 flattened slightly above,

separated by very deep sutures ; margin broad, longitudinally striate, ab-

ruptly deflexed ; ribs, 9-12.

Length of pygidium, 0.35 ; width, 0.45 ; length of axial lobe, 0.27. An-

other individual, length, 0.48 ; width, 0.56 ; axial lobe, width, 20 ; length,

0.40 inch. The pygidium is generally, if not always, ornamented by minute

pustules on the summits of the segments which are borne on the top of a

slightly elevated, flattened ridge forming the axis of the annuli
"

Geological position and locality :— VVaverly group, Flint Ridgv,

Licking Co., Ohio.

After a careful study of this species, and the figures of it

given by Dr. Herrick, pi. 2, figs. 23 h and 23 c, we are inclined

to refer this species to the genus Proetus.

PKOETUS EI.I.IPTICUS, Meek and Worthen.

Plate 3, Fig. 3.

Proetus elli^iticii 8, Meek and Worthen, 1865, Proc. Acad. Nat. ?ci. Philn.,

p. 267.

Proetus ellipticKS, Meek and Worthen, 1868, Palseont. Illinois, Vol. Ill, p.

460, pi. 14, fig. 8.

The following is a copy of the description of this species given by the

authors :

"Rather small, entire outline narrow, elliptic ; cephalic shield semi-ellip-

tic, about i wider than long, and slightly longer than the thorax—regularly

and rather narrowly rounded in front and straight behind, with postero-

lateral angles produced into small spines, which extend back to the fourth

thoracic segment ; anterior and lateral borders with a narrow marginal rim,

strongly deflected upwards, and separated from the cheeks and glabella by

a deep furrow. Glabella more prominent than the cheeks, including the

neck-segment, a little more twice as long as wide, broader behind than in

front, where it is regularly rounded, separated from the cheeks on eacli side

by moderately well-defined furrows ; neck-segment more prominent in the

middle than any part of the glabella, about twice as wide (antero-posteriorly)

as the thoracic segments, and defined by a narrower but distinct neck-fur-

row, the continuation of which becomes wider, but rather less sharply im-

pressed, as it extends straight across the posterior margin of the cheeks to

their lateral marginal furrows ; lateral furrows of the glabella, excepting

the posterior ones, nearly obsolete
;
posterior lateral lobes small, subovate,

and nearly isolated by a rather obscure lateral furrows just in front of each

being directed obliquely backwards and inwards, so as to intersect the neck,

furrow ; the other two lateral lobes, of which there seem to be indications
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<jf Iwo on each side, are veiy small and neai'ly obsolete ; anterior lobe com-

posinu iicaily lialf of the glabella. Eyes lunate, not oblique, one-third as

long as the glabella, but not so prominent, situated less than their own
length in advance of the posterior margin of the cheeks near the glabella,

and about half their length from the lateral margins of the cheeks ; reticu-

lations very fine. Facial sutures intersecting tlie posterior margins of the

cheeks near the middle, and extending forwards from the anterior side of

each eye. at first close to the side of the glabella but soon curving outwards

and obliquely forward, so as to intersect the lateral margins nearly in front

of the middle of the eyes.

"Thorax about one-third wider than long, distmctly trilobate; mesial

lobe prominent, about once and-a-half as wide as the lateral lobe, consisting,

<ipparently, of only 8 segments ; a little widest near the middle, and taper-

ing posteriorly ; segments not arching forw^ards, but strongly arched up-

wards, rather flattened . Lateral lobes depressed, somewhat flattened near

the mesial lobe, and rounding down rather distinctly to the lateral margins;

segments narrow on their upper edges, flattened in the direction of the axis,

and bent a little backwards below the knees, apparently rounded at the ex-

tremities.

" Pygidiuni sub-semicircular, but a little rounded at the anterior lateral

angles ; about one-third wider than long, and as long as the glabella, exclu-

sive of the neck-segments and anterior marginal rim ; rather more broadly

lounded behind than the anterior margin of the glabella ; mesial lobe pro-

minent, about as wide anteriorly as the lateral lobes, and tapering back-

ward to an obtuse point within the margin, wiiere it ends rather abruptly

and is a little depressed, but not flattened ; consisting of nine or ten mode-

rately defined segments ; lateral lobes depressed below the mesial lobe, near

which they are slightly flattened, thence rounding to the margins
; each

•^vitli about seven rather faintly defined segments, of wiiich only the anterior

one is marked with a longitudinal furrow, all extending to within a short

distance of the margin, which seems to be slightly thickened.

"Surface apparently nearly smooth, excepting the glabella, which is

covered with small, rather closely arranged granules, a row of very small

granules may also be seen by the aid of a magnifier, along the posterior

margin of the segments of the mesial lobe, both of the thorax and pygidiuni,

"Entire length. 0.78 inch." * * *

Locality and position :—Jersey County, Illinois; Kinderhook

Oroup of the Louver Carboniferous series.

IV. PHILLIPSIA, Portlock, 1843.

Plate 2, Figs. 4, 10, 11.

PMlUpsia, PoTtlock, 1843, Rep. Geol. Londonderry, etc., p. 305.

Description.—General form oval
;

glabella with nearly parallel sides,

anarked by either tw^o or three short lateral furrows ; the posterior angles
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forming- the basal lobes, always separated by a circular furrow from the rest

of the glabella ; eyes large, reniform. surface fineh' facetted. Occipital fur-

row deep ; movable cheek separated from the glabella hj the suture, which

forms an acute angle with the circular border of the cheek in front of tlie

glabella ; while the facial suture cuts obliquely across the posterior margin,

just behind the t\e, leaving a small pointed portion fixed to the glabella b}'

the occipital lobe ; angles of cheeks more or less produced, margin of the

head incurved, forming a striated and punctated rim. Thoracic segments

nine in number, the axis distinctly marked off by the distinct dorsal fur-

rows. Pygidium, usualh' with a rounded border, the axis composed of

from 12 to 18 coalesced segments.

Hypostoma of PhilUpsia DerUensis is large, mesial lobe broad and spatu-

late, ala? small, smooth, and pointed.

PHILLIPSIA PERANNULATA, Shumard.

PMlliX)sia perannulata, Shumard, 1858, Trans, Acad. Sci. St. Louis, Vol.

I, p. 296, pi. XI, fig. 10.

Pj^gidium deltoid, as wide as long, elevated ; border narrow, smooth, in-

flected behind, outer edge sinuate, inner edge obtusely subangulated. the

anterior two-thirds marked with a shallow furrow
;
posterior extremity nar-

row, very strongly arched ; axial lobe elevated, nearly as wide as one lateral

lobe, tapering very gradually from front to postei'ior extremity, which is

bluntly rounded and nearly terminal
; axial rings from 28 to 30, rounded,

distinct on the dorsum, becoming obsolete on the sides ; margins sinuate, sur-

face of each ring studded with a single row of 4 or 5 granules, those of one

ring alternating with those of the adjoining ones ; transverse furrows much
narrower than the rings and not deeply impressed ; lateral lobes arched,

somewhat flattened superiorly ; segments 8, subangulated, simple, gently

arched forwards, posterior ones directed obliquely backwards, the last one

being nearly parallel with the longitudinal axis ; transverse furrows deep

and rather broad ; surface of rings garnished with a row of distinct granules.

Dimensions.—Length and width, 0.74 ; height, 0.28 inch.

Geological position and locality, Carboniferous, Guadalupe ^Mountains,

New Mexico.

PHII.I.IPSIA CI.IFTONENSIS, Shumard.

PMllipsia Cliftonensis, Shumard, 1858, Trans. Acad. Sci. St. Louis, Vol. I,

p. 227.

PMllipsia Cliftonensis, Herrick. 1887, Bull. Sci. Lab. Denison Univ., Vol.

II, p. 61,

Pygidium small, semi elliptical, gibbous, width greater than the length
;

axial lobe elevated longitudinally, gently arched ; dorsum slightly de-

pressed, width at forward extremity about equal to one lateral lobe exclud-

ing the smooth margin, gradually tapering and terminating in a blunt point
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poslerioily ; ring's from 18 to 14, sub-granulose, separated by distinctly im-

pressed furrows ; lateral lobes angulated near the middle, flattened above

and on the sides, well defined from the margin by a shallow^ but distinct

furrow ; segments 7. rounded, separated by distinct linear sulci ; margin

moderately wide and regularly convex.

Diniensions.—Length, .28 inch ; width, .25 ; height, .11 ; height of axial

lobe, .04 ; length of same, .19.

Geological iiosition n/id locality.—Upper Coal Measures, Clifton Park.

Kansas

PHII.LIPSIA MAJOR, Sliumard.

Plate 8, Fig. 14.

Phillips'ia major, Sliumard, 1858, Trans. Acad Sci. St. Louis, VoL I, p. 226,

Phillipsia major, Meek, 1872, U. S. Geol. Sur. Neb., p. 288, pL 3, figs. 2,

a, b, c.

Schiel, 1855, Rep. Expl. Sur. Mississippi River to Pacific Ocean, Vol.

II, p. 108, pi. 1, fig. 11.

Phillipsia major, Herrick, 1887, Bull. Sci. Lab. Denison Univ., II., p. 60.

Head and thorax unknown. Pygidium large, elevated, approaching to

semi elliptical, a little widerthan long ; surface smooth or very finely punc-

tate ; outlines of lateral edges sinuate, margin broad, particularly towards

the posterior extremities : axial lobe very much elevated, gently tapering,

forming about five sixths of the total length, not so wide as the lateral lobe,

rather strongly arched longitudinally, sides w4th a broad, shallow groove

running their whole length ; rings 23, very strongly arched from side to

side, angulated in the lateral depressions, and their extremities directed

obliquely backw^ards ; the first six or seven from the front are very flat in

a longitudinal direction, and are separated from each other by fine scarcely

impressed transverse lines or furrows. Posterior to these, the furrows

are distinctly impressed to the extremitj^ of the lobe, while the rings gradu-

ally become rounded on the dorsum, but on the sides they still continue

flattened. Lateral lobes moderately convex, obtusely angulated in front
;

segments 12, rounded, slightly sinuate, simple ; furrow^s rather strongly

impressed, except the last tw^o, which are nearly obsolete.

Dimensions.—Width of pygidium, 1^^^ inch ; length, l^^^ ; length of

axial lobe, .93 ; width of same at anterior extremity, .80,

Geological position and locality.—Upper Coal Measures, Clinton Co., Mis-

souri ; Valley of the Verdigris River, 12 miles south of Lecompton on the

Santa Fe road, Kansas ; also at Kansas City, Missouri, and Bellevue,

Nebraska.

We have examined a smaller specimen of this species from

Kansas City, now in the Columbia College collection. This
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})ygi(]ium is well marked by a broad limb, which widens out

])osterioi'ly as the ribs become shorter ; the axis is strongly

arched, and marked by abont 21 lings, the first five are indis-

tinctly outlined, the others aie distinctly indicated. The dorsal

furrows are broad and deep, the sides are marked wnth 12 ribs,

separated from each other by deep furrows.

Length, 24 mm. ; breadth, 2e5 mm.

PHILLIPSIA MISSOURIKNSIS, Shumarcl.

Plate 8, Fio-s. 1-2.

Phillipsia Missouriensu, Shumard, 1858, Trans. Acad. 8ci. St. Louis, Vol.

I, p. 225.

Phillipsia Missouriensis, Herrick, 1887, Bull. Sci. Lab. Denison Univ.,

Vol. II, p. 59.

We subjoin the original description :

" Pygidium semi-elliptical, elevated, width greater than length; surface

very finely punctate, punctae rather distant and arranged somewhat in quin-

cunx ; margin rather broad and smooth ; axial lobe strongly arched trans-

versely, gradually tapering, forming not quite four-fifths the total length
;

its width equal to about three-fourths the width of one lateral lobe ; rings

about 18, rounded on the dorsum and flattened at the extremities, transverse

furrow^s narrow, distinctly impressed on the dorsum, becoming nearly obso-

lete before reaching the longitudinal furrows ; lateral lobes rather strongly

arched transversely, anterior margin angulated. apex of the angle elevated

and situated nearest the axial lobe ; segments 11, rounded, curving slightly

downwards, not furrowed ; furrows between the segments rather deeply

impressed, except the two posterior ones, which are quite shallow.

Dimensions.—Length of pygidium, .68 inch
;

greatest width, .76 ; length

of axial lobe. .56
;
greatest width of same, .23."

Geological position and locality.—Middle Coal Measures, at Lexington,

Missouri.

PHILI.IPSIA MEKAMECENSIS. Shumard.

Plate 3, Fig. 15.

Phillipsia Meramecensis, Shumard, 1855, Geol. Missouri, p. 199, pi. B,

fig. 9.

T^hillipsia Meramecensis, Herrick, 1887, Bull. Sci. Lab. Denison Univ.,

Vol. II, p. 59.

Phillipsia Rowi, Billings, 1863 ; Can. Nat., Vol. VIII, p. 209, fig.

Phillipsia, Vindobonensis, Hartt, 1868 ; Dawson's Acad. Geol., p. 213.
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Dr. Shumurd s^-ives the following description of his species :
" Pygidium

semi-elliptical, rather wider than long, very convex ; border moderately nar.

row ; axial lobe not Cj[uite as wide as the lateral lobes and considerably ele-

vated al)ove them ; anterior extremity arched
;
posterior extremity obtusely

rounded ; rings lo. convex on the dorsum, flattened on the sides ; trans-

verse furrows rather deepl}^ impressed on the dorsum, but shallow and nar-

row on the flattened sides ; lateral lobes strongly arched downw^ards ; ribs

about 12, distinct, except the two or three last, which are obscure ; the first

four from the thoracic margin marked with a shallow but distinct furrow,

which is situated very near the posterior edge ; furrow^s between the ribs

rather deeply impressed ; surface very finely granulated."

Dimensiom,—6 lines
;
greatest width, 6|- lines.

Geological positioR and locality.— Archimedes limestone (Chester series),

Meramec River, at Fenton, St. Louis Co., Missouri.

Dr. Shuinard, in his journal of observations along tlie routes

travelled by the expeditions between Indianola, Texas, and

the valley of the Mimbres, New Mexico, mentions this spe-

cies as occurring- in the mountains near the Ojo de la Soledad in

the Carboniferous crystalline limestones. An undescribed PMl-
lipsia is also mentioned by tliis author as occurring in the Gua-

dalupe Mountains. (A Partial Eeport on the Geology of Western

Texas, consisting of a General Geological Report and a Journal

of Geological Observations along the routes traveled by the expe-

ditions between Indianola, Texas, and the valley of the Mimbres,

etc.; G. G. Shumard, Austin, 1886, pp. 95 and 113.

PHILLIPSIA INSIGNIS, AVincliell.

Phillipsia insignis, Wincliell, 1863, Proc. Acad. Nat. Sci., Vol. VII, 2d se-

ries, p. 24.

PMllipda insignis, Billings, 1863, Can. Nat. , Vol. VIII, p. 209.

Phillipsia insignis, Herrick, 1887, Bull. Sci. Lab. Denison Univ., II, p. 63,

We subjoin the original description :

"Head paraboloid ; border wide, broadly and deeply furrowed, with the

margin reflected upw^ard, and the lateral angles continued posteriorly in

acuminate prolongations, reaching twice the length of the glabella from the

anterior end ; the margin and reflected portion of the test marked by fine

longitudinal stride. Glabella elongate-paraboloid, tuberculaled. In the

middle of the posterior border of the glabella is a pair of tubercles, and in

front of these a second and third pair, the last resting on the middle of the

glabella—the w^hole so arranged as to form two longitudinal rows ; opposite
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the first pnir arc two small complementar}' lobes, with four pustules on the

summit of eacli ; opposite the second pair, on each side a transversely elon-

gated tubercle with a tnfid crest; opposite the first pair a similar tu-

bercle with a bifid crest ; the ornaments on the posterior half of the gla-

bella being consequently arranged in three transverse series, in the poste-

rior of which are ten elevations, in the middle eight, and in the anterior six

;

the anterior half of the glabella is covered by pustules somewhat promiscu-

ously arranged, and var3ing in different specimens. E^^es large, globoid,

slightly excavated by the palpebral lobe of the fixed cheek, situated oppo.site

the posterior third of the glabella. Occipital ring broad, with its posterior

margin elevated nearly as high as the posterior extremity of the glabella,

and ornamented with a row of small, raised points turned backwards.
" The pygidium ver}^ convex, semi-ellipiic, the axis very prominent and

forming about cme-third the width at the anteiior margin ; consisting of 12

or 14 rings each bearing six small tubercles, the whole of wiiich are arranged

in six longitudinal rows ; the tubercles often worn down on the exterior of

the test, but always well defined in the cast; lateral lobes bent rather ab-

ruptly downwards, having 10 ribs, which become indistinct and disappear

towards the margin, and are entirely wanting over the narrow space behind

the axis ; the anterior libs showing a faint median groove t(twards their

vanishing extremities, and a few of the posterior ones bearing feeble tuber-

culations towards their axial extremities."

Ge-(jlogical position and locality, from the base of the Burlington limestone,

Burlington. Iowa.

PHILtlPSIA STEVEXSONI, Meek.

Plate 8, Y\z. G.

Phillipsia t<tercnsoni, Meek, 1870, 3d Ann. Rept. Board of Regents of West

Virginia University, p. 78.

This species was founded upon the glabella and pygidium. which Mr. F.

B. Meek compares with GriffitMdes Portloddi. Meek and AYorthen. The
author remarks that the pygidium " is proportionately longer, more convex,

and more narrowly rounded behind," than that of Griffithides Portlockii

;

its lengtli and breadth being very nearly or quite equal, and its height half

the breadth. Its lateral lobes also slope more abruptly to the margins,

which are not flattened, but very slightly thickened, obscurely striated, and

abruptl}'^ sloping. It likewise shows no traces of either the furrows or gra-

nules seen on the anterior segments of the lateral lobes of GriffitJiides Port-

lockii, the surface of these lobes being entirely smooth, excepting minute

pitting or punctures. Its prominent mesial lobe is flattened or slightly fur-

rbw^ed on each side, and shows fourteen segments, ornamented each by a

row of small granules ; while each lateral lobe has ten less strongh- defined,

.*>Aind inore^epressed segments, separated mereh' by slighj: linear furrows."

,^ •
, ""^^he fragment of a glabella found associated with the pygidium above
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(losc.ibed, sliows it to be rather depressed, oval-oblong, Avldest between the

eyes, with a comparatively large sub-trigoiial posterior lateral lobe on each

side, extending forward to about the middle of the inner margin of each of

the small palpebral lobes ; and just before each of these larger lateral lobes

there is another faintly defined, very small, oblique one, not extending quite

so far forward as the palpebral lobes. The neck segment is comparatively

Avide antero-posteriorly, arched upwards nearly or quite as high as the cen-

tral part of the glabella, and like the latter, ornamented Avith small granules.

Length of pygidium, 0.82 inch ; breadth, 0.83 inch ; height, 0.16 mch."

Loctdity (I )u\ geologkwd position.—Monongalia Co., W. Va. Chester series,

Lower Carboniferous.

We liave cxnmiiied several specimens of this specie/from Mo-
nongalia Co., West Vii'ginia, now in the possession of Prof. J.

J. Stevenson, of New York city. The largest ])ygidiLim in this

collection is about the same size as that described above. The
axis has 14 rings, and the side lobes KL'liLtJAer flat rU)s, gradually

decreasing in size, and ending abruptly on the inner margin of

the border, which encircle.- the outer portion of the pygidiutn.

PHILLIPSIA VINDOBONENSIS, Hartt

PhilUpsia Vindobonensis. Hartt, 1868, Dawson's Acadian Geology, p. 818

(3d edition).

PhilUpsid Viiidobonerisis. Herrick, 1887, Bull. Sci. Lab. Denison Univ.,

Vol. IL p. 63.

The description of the species w^as drawn by Prof. Hartt from an imper-

fect pygidium : we give the original :

—

•• r\vgidium semi-elliptical, ver}- convex ; one or two segments appear to

l)e wanting from the anterior margin ; but the width of the pygidium in

that part must have been greater than its length. Ten or eleven articula-

tions are visible on the side lobes and twelve on the axis, which is very

prominent and moderate'.}" tapering. The axial rings are depressed, convex,

becoming smaller, more crowded, and more indistinct toward the apex.

Hibs on side lobes depressed, convex, decreasing in length, breadth, and

distinctness fiom before backward, while at the same time they become
more and more inclined backward. The six anterior ribs preserved show a

distincth" marked groove, originating on the posterior margin at about one-

third the length of the ribs from the axis, and running obliquely, increasing

in depth to the end of the rib. Smooth border, none, or extremely narrow at

anterior angles, but becoming three-fifths the width of the axis near the

posterior pait of the pygidium, which is not visible in the only specimen I

have examined."

Geologiml position and locality.—Lower Carboniferous, Windsor, Xova
Scotia. (Chester Group ?)
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PHILI^IPSIA DOKIS, Hall.

Praetuii Doris, Hall, Contributions to Palaeontology, 1858-59, p. 57.

Proetus Doris, Hall, 1860, 13tli Rep. X. Y. State Cab. Xat. Hist., p. 112.

Phillipsia Doris, Winchdl, 1865, Proc. Acad. Xat. Sci. Pliila., Vol. IX,

p. 133.

Phillipsia Doris, Herrick, 1887, Bull. Sci. Lab. Denison Univ., II, p. 62.

AVe subjoin the original description of this species drawn by Prof. James

Hall from the pygidiuni :

'"Caudal shield .semi-elliptical, convex; the axis gibbous, rounded and

very prominent in old specimens, obtuse posteriorly. The plane border of

the pygidium is about half as wide as the lateral lobe, and defined by a

shallow depression on the inner side, marked by about 8 ribs, while the axis

is marked by 13 or 14 in full grown specimens. Surface granulous."

Qeological formation and locality.—Goniatite limestone at Rockford, In.

diana.

Prof. Alexander W'incbel], in the Proceedings of the Acad.

X^at. Sci. Philadelphia, for 1865, ]). 133, remarks:
" This species was established by Hall on some ]iYgidia occur-

ing in the Goniatite limestone at Eockfoi'd, Indiana. I am in

possession of several pygidia from this locality which ngrce with

his description, though in the absence of meastirements, it may
be that his specimens are mnch larger. Associated with these are

nnmerons fi-agments of bucklers, which prove that the trilobite

is a Pliillipna. The head is furnished with a border sloping

downwards, and separated from the cheeks by a deep but narrow

groove; the middle of the border is marked by a groove which

reaches from a point opposite one eye, to the corresponding

point on the other side of the head ; in some specimens the latter

groove reaches backward to the posterior borders of the buckler
;

the cheeks are raised abruptly above the border, and terminated

by spinous points which are ornamented with raised longitudinal

striae, and extend backwards a distance equal to one-third the

whole length of the cephalic shield. The principal lobe of the

glabella is in the form of a prolate semi-ellipsoid, is almost desti-

tute of furrows, and is stipported on each side by a large com-

plementary lobe. The surface is obscurely granulose. The py-

gidium is in form of a semi-ellipse, with the longer diameter

transverse ; it is convex, with a gibbous axis, obtuse posteriorly,

and articulated to the extremity. The lateral lobes are a little
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nijrrower than the axis, and their lerminal points Join the ex-

tremity of the axis. The pygidiiHii is bordered by a plain belt

curved downward around the margin, and barely marked by a

conlinuation of the articulations—except the two which bound

it anteriorly.

••Number of segments in the axis, 11; in the side lobe, 7;

surface the same as in the buckler.

•' Width of pygidium, .35 inch ; length, .21 ; width of axis at

anterior end, .12; width of border, .04; length of buckler of

another specimen, 31."

Geological i^oi^ition and locality.—Goniatite limestone (Wa-

verly series), Kockford, Indiana.

PHILLIPSIA KOCKFOKI>ENSIS, TVinchell.

PhilUpsia Roclfordeiisis, Winchell, 1865, Proc. Acad. Nat. Sci. Phila.,

Vol. IX. 2d series, p. 188.

PJiilUima Rockfordensis, Herrick. 1887, Bull. Sci. Lab. Denison Uuiv.,

II, p. 62.

Prof. Winchell gives the following description of this species :

'Cephalic shield surrounded by a narrow, convex border, which is

bounded internally by a narrow but deep groove, and terminates posteriorly

in conically tapering genal points. The principal lobe of the glabella is

relatively very large, convex, hig'iest in the middle, widened anteriorly,

circularly rounded in front, and gently curved on the sides ; no glabella-

furrows are present. The complementary lobes are large, oval, and project

laterally further than the main lobe. The surface of the test of the glabella

is finely but sharply granulated ; that of the border is finely striated. Size

about the same as that of PMllipsia Doris.''

Geological position and locality..—Goniatite limestone (Waverly series),

Rockford, Indiana.

PHII.I.IPSIA HOWI, Billings.

PMllipsia Hold, Billings, 1868, Can. Nat. , Vol. VIII, p. 209, tig.

Phillipsia Hoici, Hartt, Acadian Geol. (Dawson), p. 318, fig. 183.

PMllipsia Hoici, Herrick, 1887, Bull. Sci. Lab. Denison L^niv., II, p. 68.

The pygidium of this species is thus described by Mr. Billings :

—

•

' Pygidium semi-elliptical, stronglj'^ convex, width at the anterior margin

a little less than the length ; 17 or 18 articulations in the axis ; side-lobes

with 10 or 12 ribs and a smooth border. The axis is very prominent, about

one-third the width, gradually and uniforml}" tapering and terminating ab-
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ruptly at tive-sixths of the whole length in an obtusely rounded apex. The
ribs on the axis are depressed convex, becoming smaller and more crowded
toward the apex, each with 8 or 9 tubercles, which are confined to the mid-

dle third of the width of the axis, and are situated near the posterior margin

of the ribs. The side lobes have 10 or 12 depressed convex ribs, the last

three indistinct, the first three or four with a very obscure fine groove near

the posterior edge, in the outer third of the length. The smooth border is

about one-fourth the width of the side-l.»bes at the anterior angles, but a

little wider behind ; all the space behind the apex of the axis is smooth.

Each rib has nine or ten small tubercles near its posterior margin. On the

posterior third of the pygidium there is an obscure shallow groove along the

inner edge of the smooth border."

Length of the specimen. \2\ mm. ; width at the anterior margin, about

12 mm.

Oeological posit'wn aiidlocalHy.—Lower Carboniferous, Kennetook, Xova
Scotia.

There ai-e two forms of the geims PhiUipsin described by C;i-

riMdiaii palaeotitologists, from the Windsor Limestone of Nova
Scotia, which nppe;ir to be identical wirli Phillipsia Merameren-

sis, Sluimard. The first, PhiJUpsia Hoivi, Billings, was de-

scribed f]"om a pygidinm with 17 or 18 Mxial rings and 12 side

ribs in the text, bnt figured wnth 16 axial rings and 12 side ribs.

Can. Nat., Vol. VIII, p. 209.

A com])arison of the second species from the Windsor lime-

stone (PhiUipsia Vindohonensis, Hartt.) shows no essential

))oints of difference, except with regard to the nnmber of axial

rings in the second which are given as 12 from an imperfect

specimen, with two or more of the anterior segments wanting.

PHILIilPSIA TUBERCUILATA, Meek and Worthen.

PhiUipsia tuberculata, Meek and Worthen. 1870, Proc. Ac. Nat. Sci. Phila.,

Vol. XX, p. 52.

Attaining a large size. Head and thorax unknown. Pygidium semi-

elliptic, the length being nearly three-quarters the breadth, very convex
;

posterior margin obtusely rounded ; lateral margin diverging rapidly for

ward, with convex outlines. Axial lobe well defined, obtuse, and rather

prominent behind and gradually widening forward, with nearly straight

sides ; rather distinctly more elevated than the lateral lobes, which it nearly

equals in breadth at the anterior end, as seen in a direct view from above,

but one-quarter narrower than the latter, measuring over the curve of each;

showing 16 or 17 straight, well defined segments, each of which is provided

with six small tubercles, arranged so as to form six rows. Lateral lobes
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with about 14 segments each, the very short posterior ones being nearly in

line with the axial lobe, while the others grow gradually more transverse

anter{orl3^ so as to show only a moderate obliquity towards the front ; all

extending down so as to leiive only a very narrow, undefined, smooth mar-

ginal space, and each ornamented by from 3 or 8 to about 12 tubercles, the

number increasing regularly, with the length of the segments, towards the

anterior. Surface between the segments and tubercles smooth. Lenglh of

pygidium, 0.95 inch ; breadth, 1.45 inch ; convexit3^ 0.40 inch. * * * '»

Locality and iiodtlo It.—Kinderhook, Pike Co., 111. Burlington division

of the Lower Carboniferous.

CJRIFFITHIDES, Portlock, 1843.

Plate III. Figs. 3, 5, 6 & 13.

Griffithides, Portlock, 1843, Geol. Rep. Londonderry, p. 310.

Description.—Outline oblong-oval, glabella pyriform, gibbous in front,

destitute of lateral furrows ; basal lobes inflated. Occipital lobe broad, eyes

small, lunate, smooth ; facial suture marking divisions of the movable

cheek clearly defined, outline broadly triangular, outer posterior angles

sometimes produced into a cheek-spine. Thorax with 9 segments. Pygi-

dium rounded, composed of about 13 coalesced axial rings. Hypostome :

the anterior border is strongly arched, the central body is tumid ; the two

alae form blunt angles, giving breadth to the attached anterior border ; the

sides curve inward almost to the lower end, where there is a slight expansion

;

the lower free extremity is only half as wide as the upper. The border is

raised and the angles truncated, the inner portion of the lower extremity is

slightly raised {G. gloUceps).

GRIFFITHIDES PORTLOCKII, Meek and Worthen.

Plate III, Fig. 9.

PhilUpsia (Griffithides) Po7'tlockli, Meek and Worthen, 1865; Proc. Acad.

Nat. Sci. Phila., p. 268.

PhilUpsia (Griffithides) Portlockii, Meek and Worthen, 1873 ; Geol. and

Palseont. Illinois, Vol. V, p. 525, pi. 19, fig. 6.

Griffithides Portlockii, Vogdes, 1886 ; Bibliography Palajozoic Crustacea.

The authors give the following description of this species in their final

report

:

"Entire outline subovate. Cephalic shield sub-semicircular, nearly twice

as wide as long, moderately convex, rounded in front and straight behind,

with posterior lateral angles terminating in short, pointed spine-like append-

ages extending back to the third thoracic segment. Glabella ovate, tumid,

contracted and depressed behind, widest and most convex or ventricose an-

teriorly, where it is about one-third narrower than its length from the neck-

segment to its rounded front, which is not margined by a projecting rim
;

very distinct from the cheeks in consequence of its greater convexity
;
pos-
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terior lateral lobes small, much depressed, and isolated by the oblique lateral

furrows in the front being so directed as to intersect the neck-fuiTow ; im-

mediately in front of these there are on each side famt traces of anotbtr

small, very obscurely defined, lateral lobe ; anterior lobes ovate, ventricose,

and comprising more than nine-tenths of the whole ; neck-furrow deep and
and broad ; its continuation across tbe posterior side of the cheeks distinct,

straight, and terminating at the lateral furrows of tbe cheeks ; neck-segment

prominent, twice the size of the thoracic segments, and equaling the greatest

transverse diameter of the glabella in front, but more depressed.

" Eyes in the form of somewhat oval, ventricose tubercles, considerably

lower than the glabella, from which they are separated by rather wide, dis-

tinct depressions, placed about half their length in advance of the posterior

margin of the cheeks, and without visible facets
; palpebral lobes depressed,

not covering the eyes, but merely connecting with their inner sides, so as to

leave the visual area forming an almost isolated tubercle. Cheeks sloping

from the eyes into a broad, deep marginal sulcus, which is not continued

around the front of the glabella, but extends back a little upon the lateral

spine ; outside of this there is a thick, distinctly striated marginal rim.

which becomes very nearly obsolete around the front of the glabella. Fa-

cial sutures cutting the anterior margin nearly on a line with the eyes, but

curving so as to leave a small semi-circular wing on each anterior lateral

margin of the glabella ;
behind they intersect the posterior margin of the

cheeks about midway between the lateral angles and the neck-segment, but

nearer the latter. Thorax nearly as long jis the glabella, exclusive of the

neck-segment, distinctly trilobate ; axial lobe slightly wider than the lateral

lobes, rounded a d rather prominent ; its segments narrow and straight, or

not arched forward. Lateral lobes more depressed, somewhat flattened on

the inner side, rounding down to the lateral margins ; segments duplicated

by a nearly mesial furrow extending from their inner ends out to or a little

beyond the undefined knee, beyond which they are obliquely flattened for

folding together, and rounded at their extremities.

" Pygidium a little more than one-fourth wider than long, rather dis-

tinctly convex, rounded behind, and more or less straight in front, with an-

terior lateral angles obliquely truncated and a little rounded. Mesial lobe

very prominent and w^ell defined, rounded above, and a little flattened or

furrowed on the sides ; as wide anteriorly as the lateral lobes, tapering and

declining somewhat posteriorly to an abrupt, obtuse, prominent termination

;

about half its own greatest anterior breadth within the flattened margin
;

segments fourteen or fifteen, distinctly defined, smaller than those of the

thorax. Lateral lobes depressed below the mesial lobe, somewhat flattened

on the inner side, and sloping to the rather narrow and more flattened bor-

der ; segments ten, somewhat oblique, well-defined for three-fourths of the

distance out, and thence less distinctly so, to within a short distance of the

margin ; a few^ of the anterior ones with an obscure longitudinal furrow.

Surface granular, the granules being largest on the posterior portions of the

glabella, palpebral lobes and neck-segment. On the segments of the axial
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lobe, both of the thorax and i^jgidium, as well as thptsc od the lateral lobes,

Wiej are Very sniall and regularly disposed, so as to form a single row on

each segrinent.

" Enti^ length, 1.19 inch; breadth of head, about 0.80 inch; length of

pygidium. 0.44 ; breadth of do., 0.56 ; length of thora:^, 0.33 ; breadth of

do.. 0.60J

••This species is remarkable for the structure of its eyes, which instead

of being as usuial, covered by the palpebral lobes, have the form and ap-

pearance of distinct oval tubercles, with small depress^ palpebral lobes

merely connecting with theur inner sides. **»«»,"
LwcitMff (ftml pmtMii.—^Warsaw, Illinois; Keokuk limestone of the

Lower Carboniferous series.

We have exaiuiined sjjteciimeiis of this species from Warsaw,

III., mow m the Mnseum of Matural Kmtprj of Mew York. The
pjgidinni of these s|i>e€iimeinis is not a littHe ilatteiaed ;On the axis

or furrowed «»ii its sides, bet more roiiied amcH less broad than

that given bj Messrs. Meek and Worthen in their fi^re ofrthe

sji>ecnes.

BlM^iia, V®!.. Y„ p. ^8., pL t% %. S-

QriJfitkMm Jbriif<o>„ Y^^<ts,„ 18S® ; BBbMssg-oplhij FaDaeeMpS© Cmnisttsiiffissa..

wj^ (®ff BlmKffliiffi, Ten.. V„ .p.. S^) :; ^

""Emttiinse oMiittffiiin^ ®ffip1feai]l„ Kite taKaidltJhi lb»iiDg- tip> ttlDie ]feflDg1lii as 1JS Ito) lU®.

(slbi'^if^tL Ib^&iDKi
;;

pcsMaite* IkUiatiaill anogte ttaiMiMiMMD^ jua, ;#9@aitt^, ate\iiipl%:

poimtlffldl ^pttD^B ffisttam^iiinig IbifflffiBs: it® lite aanallaiMM" ©iig® eaff flJo® ttBasasao® s^M)®aDlt..

Oalbxeink naattDiKejr dlqpmmsrf £«.wffis;, wMm caimteaMaiit^ aiiifl4 DDaaawwiteig; pas()©iJi(5Mflj

to iflte iiiieEfc-fainnnn)w„ jjunsft inm ifiiBiMtt rf ^wiiiidla,, aamwl ©gMumfflElte^ wMi IUId® pfflU^®'

ifinmira&w ImiKadl araai "wdlll (iffiffinuffli,, IbMStliliiiafiarcaiffi tffte^Ufldlltia amoijaEinsa^ tfllaspBStte,

BBSSff mrreiiir^mnai ©£ lite (dlflffittfa ;; ungasdk-JS^lIflDfflBDtt ISffitfUoffitt' WJifflffi},, (J^pg)KS2^ffi(3. HadlflBW ttBo®

Ikewffifl (ffiff IfflueK M^Jkestt fumH; ©ff Itte g^ulbidlDta mm ifiiiBiiiitt^ ®ff iilL. Ej(£^ (stf miDcateisatt®

wm,, JKamiiffijHiiiiiin,, noajaidhj^ asB piinfflnniiiMJiDtt tts; flte gjJalWlta,, ^fiaxasi, tatt BnHtflte iiufl fliwMialt

rf lUBwE (mMmiDiittjilliiflaiii ffiff ttlbfE iiD(Bdk-#mm®w aiEiuBSJB tflke dtedbs^, aBjgpanramlflljr smiMxeXlila,,

Ibjimlt ssDatrowiiffl^, "^Rteaii tflbffiffixmttffiff eaniDStt ife atfliflDffi)w®[ffl„ BmmiiMiicMHB^w^y naDi^^

flafifflieaalfiln.. Onffldkssdbpiiimg'ffisffiiia^^
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margin, which does nol continue around the front of the glabella ; facial

sutures cutting the anterior margin in front of the eyes before, and a little-

outside of them behind. Thorax nearly twice as wide as long, distinctly

trilobate ; mesial lobe but moderately prominent, nearly twice as wide as

either of the lateral lobes, its eight segments merely rounded, and without

furrows. Lateral lobes narrow
;
pleurae curving moderately downwards at

less than half their length out from the axial lobe, but not distinctly genicu-

lated, each provided with a furrow extending nearly half way out.

"Pygidium approaching semi-circular with the anterior lateral angles

obliquely truncated ; mesial lobe but slightly wider anteriorly than the late-

ral ; segments about eleven ; lateral lobes with eight or nine segments. Sur-

face finely granulated, the granules being most distinct on the glabella, and

the segments of the mesial lobe of the thorax.

"This species will be at once distinguished from our P. Purtlockn, from

the same horizon, by its much broader and less ventricose glaliella, and the

peculiar tuberculiform eyes of that species, as well as by the broader and

less prominent mesial lobe of the pygidium, in the form under consideration."

Locality and pos'tio II.—Crawfordsville, Indiana. Keokuk division of the

Lower Carboniferous series..

The specimens of this species from Crawfordsville, Indiana,

now in the American Museum of Natural History, New York

city, Plate III, fi^s. 4, 5, & 10, have a large pyriform glabella,

gibbous, overhanging the anterior border. The spines of the

free cheeks extend in one specimen to the third segment of

the thorax ; PI. Ill, figs. 4 & 5.

The ribs of the pygidium are double, and die out before reach-

ing the edge of the pygidium, leaving a comparatively brond

smooth margin. The axis is prominent, about the width of the

side lobes anteriorl}', and narrowing posteriorly to about half its

anterior width.

In general this sp.cies jipproaches the Griffilliides globic&ps,

Phillips, from the Carboniferous limestone of Yorkshire, Eng-

land.

The glabella of the American species is rather de])ressed con-

vex, and slightly overhanging, whereas the English specimen has

a very gibbous overhanging glabella. The pygidium of the Eng-

lish species has a broad and prominent axis, gradually tai)ering

towards the posterior margin, whereas the American species has

not the posterior portion of each thoracic segment strongly cor-

rugated.

Specimens of Griffithides hufo have been examined from the
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American Museum of Natural History A'ew York, and from

Columbia College, also in the collection of Prof. J. J. bteven-

son, of }\(i\w York University.

GKIFFITHIDES SCITULA, Meek untl Wortlien.

Plate III, Figs. 11, 12, & 13.

PhlWps'a (Griffithides) scltula, Meek aud Wortben, 1865 ; Proc. Acad. Nat.

Sci. Phila.. p. 270.

PhWpsia ( Griffithides) scltula, JMeck and Wi.itlien, 1873 ; Paktoiit. Illinois,

Vol. V, p. 612, pi. 32, tig. 3.

PhlWpsia sctuld. Meek, 1872; U. S. Geol. Sur. Neb., etc., p. 238, pi. 6,

tig. 9.

Phillips:a scitula, Herrick, 1887; Bull. Sci. Lab. Denison Univ., Vol.11,

p. 62.

Tbe original description of tbis species given by Messrs. Meek and Wor-

tben in tbe Palaeontology of Illiuois, Vol V, p. 612, is as follows:

—

'• Small, entire outline nearly elliptic. Cepbalic sbield semi-elliptic,

very convex, about one-tbird its breadtb wider tban long, rounded anterior-

ly, aud nearly straigbt bebmd, witb posterior lateral angles produced back-

wards into ratber stout, carinated pointed spines, wbicb extend as far back

as tbe tiftb tboracic segment. Glabella broadly rounded and sloping in

trout, wbere it is witbout a projecting marginal rim ; distmctly contracted

posteriorly, in wbicb region it is most elevated ; separated from tbe cbeeks

on eacb side by its mucb greater convexity, and a sballow lurrow, wbicb

becomes obsolete around tbe front
;
posterior lateial lobes comparatively

large subtrigoual, very oblique, depressed, and isolated by tbe strongly de

tiued lateral furrows in front of tbem being so very oblique, and produced

as to iuteisect tbe neck-furrow ; nudway between tliese two lobes tbere is a

a more prominent mesial node, isolated by an accessory furrow passing

across tbe front of it. so as to cut it oif, as it were, from tbe narrow pos-

terior central part of tbe glabella ; second and tbird lateral lobes very small,

transverse, and obscurely defined by sbort, nearly obsolete linear furrows
;

anterior lobe larger tban all tbe remaining portions of tbe glabella between

It and tbe neck furrow.

JSeck segment a little bigber in tbe middle, (wbere it is provided witb a

minute tubercle), tban tbe glabella. Strongly arcbed upward (not for-

ward,, and more tban twice as wide antero-posteriorly as one of tbe tbora

cic segments ; neck-furrow deep, broad and arcbed wiib tbe neck-segment.

Eyes comparatively large, or balf as long, and (bebind). nearly as prominent

as an}^ part of tbe glabella, located witb tbeir posterior margins opposite tbe

neck-furrow, aud less tban balttbeu- own lengtb in advance of tbe posterior

margins of tbe cbeeks ; visual surface ventricose, or sub-bemispberical,

smootb, or even polisbed. as seen under a good pocket lens, but wben ex-

amined by a bigb magnifying power, sbowing numerous, regularly dis-
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po^, miGttte Uwm^ hmmXh tk© sraootk, traasparent outer crust ; palpe-

hm\ l^hm, semi dreukr, convex, aad restiog upon the eyes like lids. -

Ohttks, as eomjmrdl with the siie of the eyes and glabella^ small, sloping

alsr«ptly 'from the eyes into the deep broad* marginal, furrow, which be-

comes suddenly obsolete on reaehin,g the anterior lateral margins of tlie

glabella, and extends baekwar^s to or even a little upon the posterior lateral

sub^^pinifolfm appendages j posterior maigins with an elevated rim, strong-

ly defined by the deep eohtinuation of the neek-furrow ; lateral margins

flowing, as seen fr^m above, a narrow rim, whieh in a side view, is seen- to

be deep, vertically flatten^,, and marked by fine parallel longitudinal striae

.

anteriorly it eontinues around the front of the glabella, but does not project

so as to be visible from above, while its upper margin is continued in the

form of a mriaa along the middle of the posterior lateral spines to their

F^al sututes eutting; the anterior l^ortHer in front of the eyes, and the

posterior maicgins of the cheeks behind the outer mairg^ns of the eyes.

Tho?^x nearly aslong as the head, bnt so»mewhat naripwer, verjr, distinctlly

ttilobate ^ mesial lobe prominent^ rounded^ and aMttle wMer itham tBie later-

al lobes ;• iHs ^ segments narrow and siattj^-anguMr, lateral lobes depressed

and flattened near the me^^al lobe, and so abnapitly slloping froma. the lOutt^

sS.de of the flattened ^s^m as to impunt a slight angularitty allong-tBiiait r^oim ;

s^isnents ©Mvefspanding in ssi^as with the .^j^tinenits off the unffisaal l^sBwe,

dMin<&tSy kneed mms- the mMdlle, ©tutsfide off which they are hemt downn amd
(eWjf^tflielly flat%^ed fm- Mdlng ties^ieAer., and inewinded at the extaieinaiitBesi. ,

F^-^Mfeam xigity ©anvex., sffinallfeff than the (oeifAalac sshMd, ff^innaijing- mmmt
than a ^gmk'Srcle,. with aniieTOw lateral an§l<fS(0)lbMqiadly ttrtauni<eated

;;
pj^itmasr

©latltee st^mteisly tt<5)iainde<i^ with a m<a)d«63tattelly wiide, !$»<a)©tllD„ d(epreKs«<il^ uueajr-

ly flat m- step&Big nuatpnal mmt ;; triteteatikcsn as im tJlie ttonius:,, sia^mi^Iy d®-

IffiH^ ;; BBigfii^l llQfeeppSiflsnteeaiit, as wide anteaiioiifly as ©ime (sff ttjte Datrtrdl teSaes^

ifflasliiiifili^- ite l))@ii<fei^. dii^iiiMj%'flattteiaed ms. mA ^^, nM^tSr tajptariiiiBg. ts»

Wk ^\f^mm ^mw&w^^^sm fe&s t^ssm halt itts a^mm ^«eaiiK«it aiatt^ii®«r Ihanesadlttllii famm
thfe puf^mmm^^ ;; is^^uiteiatts 11 ®r 1^ imM dte€iM aiiteT^, lutatt. iKairily (stes)-.

1^^ Qm ^h(fe feifttesadl ^(fe.
,

.

li^tea^ Wjftfe (&m%^&k„ teat (ifettli(ei% fes im tiSmm ttte maie^kl Wjie,, IteoiiaGBmh-

is^M$' tettt(«^i©3l imm- tibfe BatttteB;, with am aa^te alfc^ag- vjtm (omSim: imjangiinii-ajtf tite

tetJtefififet i^j^gfe, fti<MB& winfeJt Ufe i^fi^ sltopfe afti)inaf)%- it® ttJttD® iftiitdtesuM aanBKiMDifllii

'(m :: .'S]p)iiiiiB^ifteM„ IHfliimiw. HJipipffiii- fiiuilt ®f
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Coal Measures ; also Lower Coal Measures of Illinois and Ujiper

Coal Measures of Plattsmouth, Nebraska.

GRIFFITHIDES SANGAMONENSIS, Meek and Worthen.

PLite III, Figs. 7 & 8.

PJdllipsia (Griffitliides) Sangamoneims, Meek and Worthen, 1865 ; Proc.

Acad. Nat. Sci. Phila., p. 271.

PhiU'qma (GriffitJudes) aSV/?^,C'«wc^;?«/6'/s, Meek and Worthen, 1873; Palseont.

Illinois, Vol. Y, p. 615. pi. 82, tig. 4.

PliiWpshi Sangamoneiws, Herrick. 1887; Bull. Sci. Lab. Denison Univ.,

Vol. II, p. 61. pi. 5, fig. 18.

The descrii)tion of this species is given by Messrs. Meek and

Worthen in theii- fin.-d re])ort, Palaeontology of Illinois, Vol. V,

j). 615, as follows.

'• EnUre outline elongate subovate. Cephalic shield very convex, forming

more than a semicircle, and about one-third wider than long ; regularly

rounded in front and straight behind, with posterior lateral angles produced

into rather broad, carinated, pointed or subspinous appendages equaling

in length the distance from the posterior side of the cheeks to the anterior

end of the eyes. Glabella ventricose, very prominent, separated from the

cheeks on each side by a moderately distinct furrow, which also passes

around the front ; most convex behind the middle, thence rounded and de-

clining to the rounded front, about one-fourth longer than wide, and slight-

ly wider between the eyes than anteriorly ; sides nearly parallel, but a little

sinuous at the middle
;
posterior lateral lobes comparatively large, subtrigo-

nal or tuberculiform, and entire!}" isolated by the the distinct lateral furrow

passing obliquely across with a backward curve, from opposite the middle

of each eye, so as to intersect the neck-furrow ; second lateral lobes much
smaller and more obscure than those behind, and also oblique, being mere-

1}' defined by a faint impressed, curved oblique line ; in advance of these

there are also obscure indications of two short, nearly obsolete lateral fur-

rows, scarcely visible without the aid of a lens. Occipital segment well

defined, but lower and considerabl}" shorter in its transverse diameter than

the glabella ; strongly arched upwards (not forwards), and projecting back-

wards a little behind the posterior Ime of the cheeks ; neck-furrow distinct,

and arched upwards with the occipital, or neck-segment ; its continuation

along the posterior sides of the cheeks very deep, and nearly straight for

about two-thirds of the way across towards the lateral margins, where it in-

tersects another furrow or depression coming around the sides of the cheeks.

Eyes lunate, rather large, or nearly half as long as the glabella, exclusive of

the neck-segment, prominent, but not as high as the glabella, located about

half their own length in front of the posterior margin of the cheeks ; visual
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surface smooth, or even apparenlly polished, and showing no traces of

lenses under a good magnifier
;
palpebral lobes convex, but resting like a lid

upon each eye. Cheeks sub-trigonal, declining abruptly from the eyes!

lateral margins turned downward, and forming below a sharp edge,which con.

tinues back along the lower margin of the posterior spine-like appendages
;

above this there is a vertically flattened, or even concave zone or belt, ex.

tending from near the front part of the glabella around the outer side

of each cheek, and becoming a shallow^ furrow as it passes back upon

the spines, along which it seems to be more or less marked nearly to

their pointed extremities ; between this vertically flattened band and the

eyes, there is another nearly horizontally flattened, or outw^ardlj'' sloping

zone extending around each cheek from near the front posteriorly, so as to

unite with the lateral connections of the neck-furrows behind, and continues

as a single furrow^ along the upper margin of the posterior spines, thus leav-

ing a more or less defined mesial ridge between these tw^o furrow^s the entire

length of the posterior lateral spiniferous appendages, as well as around the

cheeks, to near the front of the glabella
;
posterior margins of the cheeks,

behind the continuations of the neck-furrow, very prominent, or forming

a thickened rim. Facial sutures extending obliquely forw^ard and outward

from the anterior side of the eyes ; and again curving inw^ards, so as to cut

the anterior margin nearly on a line with the anterior inner extremity of

the eyes ; from the posterior end of the eyes, directed obliquely outwards

and backw^ards, so as to intersect the posterior margin nearly midway be-

tween the neck-segment and the sub- spiniferous lateral posterior append

ages.

Thorax only known from a few of the posterior segments, which show

the mesial lobe to be wider and distinctly more prominent than the lateral

lobes, w^hich are flattened near the mesial lobe, aud abruptly deflected down-

wards near the middle ; segments divided by a furrow near the anterior side

from the knee inw^ards, and flattened in the direction of the axis at the

rounded outer extremities.

Pygidium semi-elliptic, slightly wider than long, and rather convex, dis-

tinctly narrower and a little longer than the cephalic shield, narrowing back-

wards, and narrowly rounded at the posterior extremity. Mesial lobe prom-

inent, a little flattened on each side, and narrower than the lateral lobes,

from which it is distinctly separated by broad strong furrows ; tapering

gradually backwards and terminating rather abruptly near one-third its own
length from the posterior margin, so as to leave a broad, nearly flat, or more

or less sloping smooth border, w^hich extends along each side the whole

length of the pygidium, but becomes narrow^er anteriorly ; segments of the

mesial lobe 17 or 18, well defined, rounded, and very nearly or quite straight.

Lateral lobes more depressed, and about one-third or one-fourth wider than

the mesial lobe, rounding dowm rather abruptly to the lateral margins ; seg-

ments 9 or 10, rounded, simple, and separated by distinct furrows ; all ter-

minating abruptly at the inner edge of the broad smooth marginal zone.

Entire surface apparently very nearly smooth.
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Loruliiij IIml position— U])per Coal Measures, Springtield, III.

Cuni|)are Fliillipsia Howi, Billings, Can. Nat., Vol. VIII, p.

^07. This species was described from a pygidium from the

Lower Carboniferous beds of Nova Scotia. It has the same

semi-elliptic form, a prominent tapering axis, which terminates

abruptly, i)osteriorly, at the marginal border of the jjygidium.

The axis is marked by 17 or 18 axial rings. The side lobes are

dei)ressed below the plane of the axis and marked with 10 or 12

ribs ; the first three or four being grooved along their outer por-

tions. This is a greater number than those of the specimen

from Springfield, Illinois. The sides of the pygidium are bor-

dered by a marginal rim, which widens out posteriorly; and

altogether both in size and form this j^art approaches closely to

that described by Messrs. Meek and Worthen as Pliillipda {Ginf-

jith ides) Sang amonensis.

GRIFFITHIDKS UKANUL,ATUS.

Pn/ctii.s <ji((i(iil(itiif<, Wetlieiby, lb81 ; Jour. Cincinnati l^oc. Nat. Hist., Vol

IV, -p. 81. pi. 2, figs. 8, ^<i, 9, \)<i.

The following is a C()])y of the original description of this spe-

cies :

Bodij—General lorni elongate elliptical, tlie cephalic, thoracic and ab-

(loiniiial regions t)eing nearly equal in length, the thoracic slightly shorter.

Ilrdl.—Rounded in front, the angles of the cheeks produced backward
into short iieavy spines

;
glabella ver}^ prominent, slightly constricted near

th.' CL-ntre. surface granulated, lobed posteriorly, occipital furrow well de-

tined ; cheeks margined, the margined space longitudinally striated, and

much narrowed in front of the glabella ; eyes prominent, separated from
the glabella b}" a deep groove ; entire surface of the head minutely granu-

late.^

Thorax.—Consisting of 10 ? segments ; axial lobe very prominent, about

equal in width to the lateral lobes, the segments slightly arched forward in

the middle, nearly or quite equal in length ; lateral lobes about as wide as

the central, geniculate, with the extremities of the pleurae directed backward.
'' Pygidhun—Semi-elliptical, consisting of 15 ? segments. Axial lobe

prominent, narrower than the lateral lobes, segments not arched, gradually

tapering backward to the margin ; lateral lobes wider in front, tapering

posteriorly, widely margined, the margin continuous and granulated.

Length of medium sized specimen, 20 mm. ; width across from tip to tip of

spines, 10 mm. ; length of largest specimen, 26 mm." * * *

Geolor/ical jwsltioii /iml locality.—Chester series, Pulaski Co., Kentucky."
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1'his specimen approaches very closely tlie Griffithides Port-

lorkii, Meek and Wortlien, I'roni the Keokuk series of Illinois. .

BRACHYIHETOPUS McCoy, 1§47.

Plate II, Fig. 13.

Generic description.—General form elliptical. Cephalic shields semi,

circular, and slightly pointed, about one-third wider than long . Glabella

small, somewhat elevated, one-third the width of the entire head, and about

one-half the length, having a basal lobe on each side, but no short lateral

furrows on the glabella. Neck-furrow distinctly marked, equal in width

to the posterior border of the free cheeks. Eyes small, smooth, equal to

half the length of the glabella ; no facial suture visible. Free cheeks slight-

ly convex, nearly twice as long as they are broad, with no visible suture

separating them from one another in front of the glabella. Margin broad

and slightly grooved, angles of the cheek produced into spines. Thoracic

segments not known.

Pygidium consisting of a variable number of segments, from 10 to 17, the

axis tapering rapidly to a bluntly rounded extremity. Each segment of

the axis ornamented with nodes ; ribs with a double furrow extending near-

ly to the border, which is smooth and rounded.

BKACHYMETOPUS LOIilKNSlS, Meek.

PhilUpsid (Griffithides ^ ) Lodentsis, Meek, 1875, Geol. and Paleonl. Ohio,

Vol. 2, part 2. p. 328. pi. 18. tig. 3.

The original description of this species described a " rather small trilobite,

with an elliptic general outline, the length being somewhat less than twice

the breadth ; cephalic shield forming rather more than a semicircle, with

the posterior lateral angles terminating in acutely pointed spmes that extend

back to the third thoracic segment ; anterior and lateral margins rounded in

outline, and provided with a more or less tiattened border, ornamented

above with a row of small tubercles, that extend back a little upon the pos-

terior lateral spines, while it is somewhat thickened and finely striated on

the under side ;
glabella small, longitudinally ovhI, moderately prominent,

sepaiated from the cheeks on each side by a well-defined furrow, but with-

out visible lateral furrows of its own (unless there maybe a posterior one on

each side separating a little tubercle) ; wiiole surface occupied by about 25

distinct tubercles or coarse granules ; eyes small, tubcrculiform, rather pro-

minent, and situated near and opposite the posterior third of the glabella,

with the visual surface smooth or very minutely reticulated ; cheeks occu-

pied by comparatively coarse, proniinent tubercles, like those on the gla-

bella ; thorax with middle lobe somewhat wider and higher than the lateral,

from which it is separated by well-defined furrows ; segments of mesial
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lobe ornamented with tubercles, arranged so as apparently to form five lon-

gitudinal rows
;
pleune each provided with two nodes, arranged so as to form

two rows along each lateral lobe, those of the outer row being a little larger

than the others, and situated somewhat within the middle of each lateral

lobe at the point where the pleura? bend to form the slope of their lateral

extremities. Pygidium semi-elliptic, with length and breadth as three to

four, very convex ; mesial lobe very prominent and equaling more than one-

third the entire breadth of the anterior end, rather rapidly tapering back-

wards to an obtuse, prominent termination before quite reaching the poste-

rior margin, provided with 12 or 10 segments, each one of which bears five

little nodes arranged so as to I'oi-m five rows, those of the middle row being

larger and more prominent than the olliers, and thus giving the lobe a cari-

nated npiiearance ; lateral lobes somewhat fiatlened above for about half

ihcir breadth, at which point they bend suddenly downward for a short dis-

tance, and then obliquely outward to form a rather broad sloping border,

each provided with 7 or 9 segments, the posterior of which are obscure and

directed nearly backwards, the segments each bearing 2 or 3 little nodes

arranged so as to form as many longitudinal rows, and all continued dowm

upon and across the sloping border, at the edges of which they terminate

in little pointed projection* so as to present a fimbriated appearance around

the posterior and lateral edges.

Length, 0.49 inch ; breadth, 0.28 inch ; length of cephalic shield, 0.20

inch ; do. of a pygidium of another specimen from Loudonville, 0.23 inch.

in length by 0.30 inch, in breadth, with a height (of mesial lobe) of 0.10

inch.

Position imd locality, Cuyahoofi shales, at Lodi, Medina Co.,

Ohio, and Waveily group at Loudonville, Ohio ; Lower Carbon-

iferous.

Mr. Meek compares the head of this species with BracJiymeto-

piis MacOoyi, Portlock, and remarks that ^'its eyes, however,

are proportionally smaller, its occipital ridge much more strongly

developed and wider, while the tubercles of its marginal rows are

not nearly so crowded as in Portlock's species."

We have examined a specimen of this species from the Cuya-

hoga shales of Lodi, Ohio, now in the museum of Columbia Col-

lege. The pygidium is semi-elliptic in form, the axis has 12

segments, with indistinct rows of nodes ; the side-lobes are

marked with 6 ribs each, extending to the margin of the pygi-

dium.

The pygidium of Brachy^netopus MacCoyi, has 15 coalesced

segments on the axis, each segment having about five small tu-

bercles on the axis, and about as many on the 8 simple lateral

lobes ; ribs ending abruptly near the margin of pygidium.
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PLATES AND EXPLANATIONS.

PL.ATE II.

Generic Illustrations.

Fig. 1. Proetus Bohemicus, Corda.

After Barrande's figure (Sil. Syst. Bohemia, Vol. I, pi. 2, B,

fig. 15).

Fig. 2. The same, showing the hypostoma.

Fig. ?i. Gi'iffitMdes longispinus, Portlock,

Restoration after Woodward's figure, (Monograph Carbon-

iferous Trilobites. pi. vii, fig. 6.)

Fig. 4. Phillipsia Mchicaldi. var mucronata, McCoy.
Outline restoration ; (p) position of pores on glabella. After

Woodward's figure (Mon. Carb. Trilobites, pi. iv, fig. 15).

Fig. 5. Griffithicles seminiferus. Phillips.

Dorsal view of one of the thoracic segments. After Wood-
ward's figure. (Mon. Carb. Tril., pi. v, fig. 8a.)

Fig. 6. The same.

A section of one of the thoracic segments.

Fig. 7. Phillipsia trimideata, Ilerrick.

The glabella, from the Waverly Group, Granville, Ohio
;

after Herrick's figure. (Bull. Sci. Lab. Denison Univer-

sity, Vol. II, pi. 1, fig. 23 h.)

Fig. 8. The pygidium.

Fig. 9. The restored outline as figured by Ilerrick.

Fig. 10. Phillipsia gemmulifera, Phillips.

Restored outline, after Woodward's figure. (Mon. Carb

Trilobites, pi. iii, fig. 6.)

Fig. 11. Phillipsia DerUensis, Martin.

A figure of the hypostoma magnified four times ; after Wood-
ward's figure. (Mon. Carb. Trilobites, pi. i, fig. 4 b.)

Fig 12. Grffithides seminiferus, Phillips.

A figure of the hypostoma enlarged twice, after Woodward.

(Mon. Carb. Trilobites, pi. v., fig. 7.)

Fig. 13. Brachymetopus Maccoyi, Portlock.

Restored and enlarged figure of this species as given by

Woodward. (Mon. Carb. Trilobites, pi. viii., fig. 13.).
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PI.ATE III.

Kig. 1. Pi'octiis Mhsonricimf<, Sbuuiard.

A tigure of the head, showing the position of tlic pores, out-

side of the dorsal furrows of the glabella,—the so-called or-

gans of hearing.

The glabella, after Dr. Shumard's original figure (Geol. Mis-

souri, pi. B, fig. 13.

Proetus elUpticus, Meek and Worthen.

Outline sketch from the original figure.

Griffithidesbufo, Meek and Worthen.

The head enlarged twice, figure drawn from a specimen from

Craw^fordsville, Indiana, in Amer. Mus. Nat. Hist., N. Y,

The same, profile view^

PhiUips'm Stevensoni, Meek.

Outline sketch of the pygidium twice enlarged. Specimen

from the Chester Group, West Virginia, in Prof. J. J.

Stevenson's collection.

Fig. 7. PhilUpsia Sangamonensis, Meek and Worthen.

A copy of the original figure.

Fig. 8. . The pygidium, copy of the original figure.

Fig. 9. GriffitMdes PortlockVi, Meek and Worthen.

A figure of an entire specimen, twice enlarged, from War-
saw, Illinois. Amer. Mus. ]^at. Hist., New York.

Fig. 10. The pygidium of Griffithideshufo.

An outline sketch of a specimen from Crawfordville, Ind.

Amer. Mus. Nat. Hist., New York.

Fig. 11. GriffiitMdes scitula, Meek and Worthen.

Copied from the original figure.

Fig. 12. A side view of the same.

Fig. 13. The pygidium of the same.

Fig. 14. PhilUpsia major, Shumard.

Outline sketch of the pygidium, of a specimen from Kansas

City, Missouri. Columbia College Museum.

Fig. 15. PhilUpsia Meramecensis, Shumard.

The pygidium, copied from the original figure.

Fig. 16. The pygidium of Proetus Missouriensis.

Copied from the original figure.
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VII.

—

Notes iqion a Collection of Muriapoda from East Ten-

nessee, ivitli description of a neiv genus and six new species.

BY CHARLES H. BOLLMAX.

Read October 3, 1887.

All the material in this interesting collection represents only

two or three hours' collecting by Prof. Branner.

The discovery of a new genus and several n 'W species in so

short a time, suggests that an unusually lai'ge amount of new

material would be brought to light by careful collecting through

East Tennessee.

Of the six new species described, one is from the vicinity of

Knoxville, (also found at the other localities), one from Mossy

Creek, and four from Beaver Ci'cek, Jeft'erson County.

I'he new genus is from the latter place.

The types of the new species belong to the- Museum of the

University of Indiana, and are there deposited.

A.-KNOXVILLE, KNOX CO.

All the specimens from this locality were collected on May 21,

1887, in the woods about one mile south of the river at Knox-

ville, near the Maryville road.

1. Parajuhis Pennsylvaniens (Brandt).

Three females wei'e obtained.

2. Lysiopetalum lactarium (Say).

Lysiopetalum eiidasnmMGW\e\\, Proc. U. S. Nat. Miis., 330,

1887 (Bloomington, Ind.).

The collection contains one female, which agrees in all re-

spects with the types of eudasnm.

3. ChcBtaspis alhus Bollman.
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ChwfaspU albus Bollmaii, Eut. Amer., Ill, 46, 1887 (Bloom-

iii^ton, Indiana).

I can find no ditt'erence between tlie types of this species, and

the single female obtained.

4. Polydesmus Canadends Newport.

The collection contains three females, which I refer to this

species, nntil males can be obtained.

0. Fonta via sp.

1 i)lac'e here two young females, which I cannot identify with

any of I lie known s])ecies of Fotitaria.

6. Geopliilus umhrcdicus (McNiell).

Vei-y common. These specimens differ very slightly from the

types in the Museum of the Indiana University.

7. ScoUoplanes ruber Bollman.

One specimen obtained.

8. ScolopcryptojJS nigridius McNiell.

Only one specimen obtained.

9. Cryptops hyalinus Say.

A few small individuals were found.

10. LWioMus Branneri, sp. nov.

Sub genus Archilithobius.

Light chestnut brown or orange, head and antennae scarcely darker, feet

orange. Slender, smooth, very sparsely pilose ; head rounded-triangular,

narrowest before. Antennte short, joints 20, short. Ocelli 6—8, arranged in

four or five rows. Prosternal teeth 4, small. Coxal pores 2,3,3,2—3,4,4,3,

small and round. First pair of feet armed with 0, 2, 1 spines, penulti-

mate with 1,3,1,1—1,3,2,1 ; last with 1,3,1,0 ; in the male its fifth joint

is produced into a short pilose lobe, and is depressed. Claw" of the female

genitalia short, wide, bi- or tri-partite; spines slender, subequal, outer strong-

ly toothed.

Length of body, 5—10 mm.
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Four nuilcs and three females were obtained. This species is

dedicated to Professor John C. Branner, by whom the collection

was made.

11. Litkohius proridcns. Jiollnian.

A single s})eci]nen was (obtained.

B.-BEAVER CREEK, JEFFERSON CO.

These s])ecies were taken in open cedar thickets from ]\Ihv 21

to 26, 1887.

1. Androynathus rortirarius Cope.

A)idroynat]iUS corticariua Cope, Proc. Amer. Philos. Soc.

181, 1869 (Virginia).

Fifteen s])ecimens of this s])ecies were obtained. They agi'ee

in most respects with Dr. Cope's description, but this genus will

not form the new family Andrognathidce, which he has set up

for its recejDtion. This genus belongs to the sub-family DoJis-

tenia, and will somewhat modify the character of that group

as given by Dr. Latzel.

2. Lysiopetahim eudasum, McNiell.

3. Sfriaria yraindosa, gQ\^. et s]). nov. (Cliordeymidne).

STBIARTA,
Body cylindrical, strongly resembling a Lysiopetaluin.

Dorsal plates, excepting the last, with twelve strong cariiu^, 6 on each

side of the median line ; between these there are 1—4 rows of round gran-

ular dots. First dorsal segment large, advanced forward and covering part

of the ocelli ; the carinas are apparently of the same number as the others,

while the granular dots are more numerous.

Last segment produced into a broad lobe, while the spines are short and

wide, thus making the last segment appear as if incised. Ocelli present.

Feet short and thick.

To the above generic characters may be added the following specific.

Grey-brown, first dorsal segment and feet pale.

Robust, yevj slightly depressed, everywhere slightly granulated ; body,

with the exception of a setigerous granular dot between the first and second

rows of carintp, not pilo.se ; feet sparsely pilose.
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Ocelli pi'esent. Kepugnatoiial pore not discernible.

Feet granulated, 44 were counted.

Length of body, 12 mm. : width, 1.5 nun.

Tlic above descriptions were • taken from a single female,

which is cnrled in a spire, so that nothing of the head can be

seen, except a few ocelli. The pairs of feet wei'e counted with

uncertainty, some being i)robably hidden by the first dorsal seg-

ment.

TJiis new genus may be distinguished from all previously

known by the characters of the dorsal segments.

4. Cam])(nlefiflavic()r)iis Koch.

iSeven specimens were obtained, which agree with the more

northern exn,mples.

5. Critspedosoma carinatum, sp. nov.

Brown, feet pale, antennae dark, the joints tipped with white.

Body rather slender, depressed, somewhat attenuated.

Antennae about one half times as wide as body, sub-clavate.

Ocelli distinct, triangular, 16, arranged in 4 rows. Dorsal plates with

numerous short carinae, lateral plates distinct.

Length of body, 6 mm. ; width, .5 mm.

'J'his sjiecies is described from a male and a female not quite

full grown.

0. Euryurns crythro2)ygi(S (Brandt.)

Common.

?. Geopliilus umhraticns McNiell.

Very common.

8. Geoj^hilus joerforatns (McNiell).

Schendyla perforata McNiell, Proc. U. S. Nat. Mus., 325,

1887 (Pensacola, Fla.).

Two specimens were obtained.
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0. Sroliophoiefi hof/iriopiis (Wood).

Only one s])ecimen.

10. Scolioplaries ruber Bollman.

11. StoIi(ipJ(fii('S (/r 'ciJis. s^\). now

Frontal plate present.

Orange, liead and antenn* brownish. Slender, strongly attenuate anter-

iorl}', less so posteriorly ; smooth, sparsely pilose, feet more densely.

Prehensorial feet sparsely pilose ; sternum subcordiform, \yider than long

(o :2.3); coxa twice as wide as long, unarmed ; last joint unarmed ; claw

moderately curved, excavated beneath, as long as the head is wide. Ceph-

alic plate sub-quadrate, of almost equal length and width, posterior margin

concealed by basal plate
;
prebasal plate concealed ; basal plate four times

as wide as long (4.5 : 1.2)

First pair of feet short, anterior and posterior sub-equal.

Posterior coxa rather strongly inflated, pilose
;
pores few, large and

small, placed in two irregular rows along the ventral plate, which is very

wide, sides rapidly converging and sub-straight. Last pair of feet of male

rather slender, armed ; of female somewhat more slender and armed.

Pairs of feet of <5 , 80 : of $ , 83.

Length of body $ , 84.5 mm., width, .5 mm ; $ , 53.5 mm., width, 1.4 mm.

'J'his species onght to form a new geiuis, but having onl}' an

adult female and a young male, I have not been able to examine

tlie moutb-])arts.

It differs from Scolioplanes in the characters of the cephalic

plate, prehensorial feet, and the last ventral plate and pair of

feet.

12. Scolopcryptops sexspinosus (Say).

Specimens from this locality, as well as those from more

sotithern ones, differ in some important details from the north-

ern specimens, principally in having the last pair of legs more

slender, and the last ventral plate narrower ; but these charac-

ters do not seem to warrant the formation of a different species.

13. Scolopcryjjtops nigridius McNiell.

14. Tlieatops crassipes (Meinert).
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Two specimens obtained, whicli jigree with specimens from

Florida.

15. Cryptops hyaJinus Say.

16. Lifhohi'us Branneri Bollman.

Four specimens weie found here.

IT. LUliobiys cwcux. sp. nov.

Sub-gen us A rch iJUhobivs.

Orange, head and last segments dark, feet and antennae scarcely paler.

Rather slender, smooth, sparsely pilose ; head subrotund, longer than

wide.

Antenna- rather long, joints 31. short.

No trace of ocelli, but darker colored in the place where they ought to be.

Prosternal teeth 4.

Coxal pores 2,3,4,3, round.

Spines of the first pair of feet. 2,2.1 ; penultimate, 1,3,2,0 ; last, 1,3,1,0.

La.>t pair of feet moderately long.

Claw of the female genitalia long, bilobed ; spines slender, inner shortest.

Length of body, 10 mm.

18. Lithohius Lundi, Meinert.

Two specimens obtained.

19. Lithohius proridetis Bollman.

20. Lithohius Cantdbrigensis Meinert.

21. Lithohiufi multidentatun Newport.

Two specimens obtained.

C.-MOSSY CREEK, Jefferson County.

The species from this locality wei'e taken in the woods half a

a mile north-west of the railway station. May 22. 1887.

1. Parnjulus Pennsylvaniens (Brandt).
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2. Geophilits imibraticiis (McNiell).

3. Scolopcryptops nigridius McNiell.

4. Cryptops hyalimis Say.

5. LWiohius Branneri Bollmaii.

Two specimens obtained.

6. LithoMus similis, sp. nov.

8ub-genus Arcliilithohius.

Brown, bead and last segment orange ; antennae dark, feet somewhat

paler.

Moderately robust, rough, sparsely pilose ; head subrotund, length and

width subequal.

Antennae short, joints 21, short.

Ocelli 16, arranged in 6 rows,

Prosternal teeth, 4.

Coxal pores, 4,5,5,5, large and round.

Spines of the first pair of feet, 1,2,1 ;
penultimate, 1,3,3,1 ; last, 1,3,1,0.

Posterior feet moderately long.

Claw of the female genitalia moderately short, wide, tripartite, lobes

short ; spine short and stout.

Length of body, 11 mm.

This species is described from one female ; it is related to

pullus, but differs from the latter in the characters of anten-

nae and the claw of female genitalia.

7. LithoMus proridens, Bollman.

University of Indiana, Entomological Laboratory,

June 8, 1887.
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Till.—On the Structure mid Relations of Edestus, with a

Description of a gigantic neiu Species.

BY J. S. DEWBERRY.

Read January 16, 1888.

The first of the remarkable group of fossils now included in

the genus Edestus, was brought to the notice of scientists by

Dr. Joseph Leidy, in his description of Edestus vorax ; Journal

of the Academy of Natural Sciences of Philadelphia, Series 2,

Vol. Ill, p. 159, PI. XV, 1856. The type-specimen was only a

fragment of an organ that must have had a length of a foot or

more, by four inches in width and one and a half inches in

thickness. The portion figured by Prof. Leidy, seems to have

come from about the middle, and consists of a mass of bone

composed of a series of segments, eacli one of which carries at

its upper margin an enameled, compressed, triangular, crenu-

lated denticle, one and a half inches in height and breadth. In

general aspect these denticles considerably resemble the crenu-

lated teeth of Carcharodon, but with th's marked difference
;

that like all the cutting teeth of sharks, these latter are flat-

tened on one side and arched on, the other, and terminate below

in a bony base that had only a ligamentous attachment to a car-

tilaginous jaw ; hence in death and decomposition the teeth

were generally separated and scattered. In Edestus, however,

the denticles are firmly anchylosed to a bony support.

At the meeting of the American Association held in Provi-

dence in 1855, another and quite different species of Edestus

was exhibited by Prof. Edward Hitchcock, and was considered

by him to be 'Hhe jaw of a shark, but of very peculiar charac-

ter." Prof. Louis Agassiz, who was present, examined the spec-

imen and gave it as his opinion that it formed a part of the jaw

of a shark allied to the saw-fish. He stated that " the sword

of Pristis is originally composed of two bones, and if these
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should continue sepai'ated, each part with teeth only on one

side, would not be much unlike the fossil." He suggested that

the fish had a corresponding jaw projecting from the opposite

side of its head, and that both formed a powerful weapon of of-

fence. He legarded it as belonging not only to an undescribed

genus, but to a new family of fishes.

This specimen was obtained by the Rev. John Hawks, in Park

County, Indiana, "in a layer of shale overljing a coal seam."

Subsequently it was submitted by Dr. Hitchcock to Prof. Rich-

ard Owen, of London, who discusses its relations on p. 194 of

his Palaeontology, second edition, and gives a bad figure of it.

Prof. Owen decided that it was not a jaw, but a defensive spine.

In 1866 I described in Vol. II, of the Geology of Illinois, p.

84, a portion of what proved subsequently to be a fragment of a

spine similar to that exhibited at Providence by Prof. Hitch-

cock, giving to it the name of Edestus minor. K figure, taken

from a photograph of a nearly complete specimen of this species,

was published in Vol. IV. of the Illinois Report, PL I, fig. 2,

though wrongly named on the opposite page of explanations,

Edesttis vfirax. In the same volume, p. 350, was })ublished a

description of a third species of Edestus, E. Hein7nclisii, and a

half-size figure is given on the plate cited above. To these three

species, I now add a fourth of gigantic size, which I have named
Edestus giganttiis. and give in this memoir a description and

figure of it.

The geographical distribution of these species of Edestus is

somewhat peculiar. The first specimen described (E. vorax)

was obtained from the Coal Measures of Arkansas ; the second

{E. 71117101'), from Park County, Indiana ; the third {E. Hein-

richsii), from shale over coal at Belleville, Illinois, and the spec-

imen of which a description and figure are now published is

from the coal-shale at Decatur, in the same State. I should also

say that I have other specimens of E. Heinriclisii, from Vermil-

lion Co., Indiana. Thus it will be seen that all the specimens

known, now quite numerous, are from the Mississippi coal field;

that is, the coal area of Illinois and Missouri, once continuous,

but now separated by the erosion of the immediate valley of the

Mississippi.

In Ohio and Pennsylvania, much more extensive excavations

in the coal rocks, and numerous collections of Carboniferous
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fossils have been made, but not a trace of Edestus has been

found there. Hence we must infer that it never passed the

highlands of tlie Cincinnati arch, which separated the western

from the eastern coal basins.

The material in which the spines of Edestus ai-e found, is al-

most without exception the bituminous shale which occurs so

frequently interst rati tied with the other elements of the coal

measures, and veiy frequently resting upon coal.

From the black shale which forms the roof of a coal-mine at

Belleville, Illinois, ^fr. Alexander Butters, the superintendent

of this mine, has taken hundreds of the segments wliich once

composed the spines of E. Heinrichsii. This shale is apparently

a fresh-water sediment, carbonaceous mud which accumulated

in the lagoons of water that occupied portions of the coal

marshes ; eithei- following a subsidence, and then covering the

coal, or synchronous with the peat from which the cubical coal

is derived. In the latter case, the amount of earthy matter as-

sociated with the carbon is less, and we then have cannel coal.

Some of these lagoons must have been of large size, and may
perhaps have commuicated with the ocean, for the fishes which

bore these defensive and offensive weapons were of enormous

size, and could not have been lestricted to very narrow quarters,

since they required a vast amount of food for their subsistence.*

The associated fossils include a large number of fish-teeth, some

of which belonged to carnivorous sharks, as Cladodus and Petal-

odus, and others with crushing teeth as Orodus, Ortho2oleurodus,

etc. The habitat of Edestus would therefore seem to have been

somewhat similar to that of Rhizodus and Megalichtliys, of which

the teeth, scales, etc., are so common in the coal-shales and can-

nels of England and Scotland.

In the Geological Magazine, Vol. XXIII, (1886), p. 2, Prof.

Henry Woodward describes and figures a fossil from the Carbon-

iferous rocks of Australia, to which he ffives the name of Edes-

* That is, if the fishes which bore the spines of Edestus were carnivor-

ous. This is not certain, though highly probable. Vegetable eating

sharks, of which there may have been some in ancient times, would need

defensive spines even more thin those which, like Cladodus and Hybodus,

had teeth that were effective defensive and offensive weapons.
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tus Davisii. It is the impression of a bony arch about four in-

dies long, on the convex border of which are set fourteen acute,,

compressed, lancet-shaped, crenulated denticles. It is more
curved than the other described species of Edestus, but is so like

them that Dr. Woodward seems to have been fully justified in

placing it in that genus. In his discussion of the structure and
relations of this fossil, Dr. Woodward compares it with the seg-

mented s])ines <>f PeJecopferits, Cope, from the Cretaceous rocks

of Kansas, and is thereby led to consider it a ]iectoral defensive

si)ine. There are, however, some points in the structure of this

and other species of Edestns, which will be alluded to further

on, and which make it difficult for us to accept this conclusion.

In August, 1887, Miss Fanny K. M. Hitchcock, an earnest

and accomplished student of comparative anatomy, read a paper

before the Biological Section of the American Association '• On
the homologies of the so-called spines of Edestus,^'* in w^hich she

suggests''that Edestus was an intermandibular arch of bone car-

rying teeth, and most like the dentigerous arch which was held

between the extremities of the mandibles in the great Crossop-

terygian Ganoid, Onycliodus sigmoides, found in the Cornife-

rous limestone of Ohio, and desci'ibed by the writer in the Palae-

ontology of Ohio, Vol. J, p. 299, PL XXVI, figs. 1-5, PI.

XXVII, figs. 1, 2. There are pei'haps no facts which disprove

this hypothesis, and it is worthy of resi)ectful consideration, but

I would suggest that Onycliodus was a highly organized Ganoid

and very widely separated zoologically from Edestus, which

must have been a Plagiostome. At least, unless the skeletons of

huge fishes like Edestus giganteits were cartilaginous, we should

find their bones in the rocks where their spines are so numer-

ous.

The structure and probable functions of Edestus have been

discussed by the writer at some length in the notes on E. Hein-

richsii, in the Geology of Illinois, Vol. IV, p. 350 ; and the

conclusion is there reached that it was not a jaw, but the defensive

dorsal spine of a plagiostomous fish. The considerations which

lead me to this conclusion are briefly as follows :

1. Although the denticles which crown the convex border of

Edestus have the general form and crenulation of the teeth

of Carcharodon and Remipristis, their structure is in many re-

spects quite different, viz., the teeth of none of the sharks are



0)1 the Slrnvtvrc- and 117

symmetrical, one fMce is flattened and the other is more or less

arched ; wiiile the denticles of Bde,stu,s are equally arched on

both sides.

'2. The teeth of sharks, while having- an enameled crown, have

a tnmid, bony base attached by ligament to the cartilaginous

jaws, and separating readily from them ; hence they are rarely

found in place in the fossil state. The denticles of Edestus, on

the conti'ary, are firmly attached to the bony arch from which

they rise.

o. The form of these fossils is quite unlike that of any jaw of

fish, reptile, or mummal known ; being roughly rounded at the

base, the opposite extremity flattened and bordered on one side

by a sharp edge, on the other by crenulated denticles, one of

which is terminal.

4. The rounded roughened base proves that this organ could

not have been articulated with any bones and scarcely \'/ith car-

tilages ; else we should have some evidences of coadaptation. In

this respect it resembles most the dorsal spines of sharks and

skates, which are implanted in the integuments of the back and

have a roughened, base and bony structure, with various forms

of enameled denticles on one margin.

5. If the spines of Edestus were attached to the head, as mod-

ified jaws and the homologues of the rostrum of Pristis. the base

would present some evidence of anchylosis with the bones or car-

tilages of the head ; whereas it is rounded as though it had been

buried in soft tissue. Again, the rostrum of Pristis is only par-

tially ossified, while the spines of Edestus are composed of dense

bone ; and, further, the denticles of the rostrum in Pristis are

set in alveolar cavities, from which they escape and are scattered

about in the decay of the animal. We often find these denticles

in the Cretaceous marls, but almost always isolated, like the

sharks' teeth which occur with them. On the contrary, the

denticles of Edestus are inseparably united with their bony

bases, and they are perfectly preserved together. P'inally, if

each spine of Edestus was one of a pair attached to the snout,

like the rostrum of Pristis, Xiphias, or Ccelorhynchus, they

must have been entirely separated, for they bear no marks of

contact, and they would certainly have been unsymmetrical. We
are therefore, driven by the bilateral symmetry of Edestus to

conclude that it was not one of a pair, but that it stood alone
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somewhere on the median line, as a homologue of either the in-

termandibular arch of Onychodus, the dorsal spines of Chim-

aera and Hyhodus, or the caudal spine of Trygon.

The suggestion of Miss Hitchcock, that Edestus is an inter-

mandibular bonv arch carr3'ing teeth, is not incompatible with

its bilateral symmetry ; but we here meet the difficulty already

suggested, that Onychodus, the only fish known which had such

an intermandibular arch of bone, was a scaled Ganoid allied to

Polypteriis, and has left abundant bones besides its interman-

dibular arch In Onychodus sigmoides of the Corniferous

limestone, and 0. Hophinsii, of the Chemung group, the

teeth are not anchylosed to the arch, are almost always found

detached, and the sides of the arch are compressed between the

extremities of the mandibles. In 0. Ortoni, of the Huron shale,

the teeth are implanted in the bony arch as a post is set in the

ground, and the arch is not distinctly impressed by the extrem-

ities of the mandibles. The type-specimen of 0. Ortoni is yet

unique, and we know nothing of the other parts of the fish

which bore it. It is of course not impossible that this singular

form of dentition might have been borrowed by some plagios-

tome which used it to accomplish a similar function ; but no

facts are yet known to warrant this supposition.

Edestus Davisil is more like the intermandibular crest of 07iy-

cliodus than are the other species of the genus. It is much
more curved, and the arch of bone from which the denticles rise

is laterally compressed or longitudinally grooved. Taken by it-

self, it renders the suggestion of Miss Hitchcock quite plausible.

But it cannot be taken by itself, for wherever that species goes,

E. minor, E. Hemrichsii, and E. giganteus must follow, and

while we can imagine a fish ten feet long wath an arch of bone

like E, Davisii held between the extremities of the mandibles,

it requires a much greater stretch of the imagination to conceive

of a shark of such size that this relatively insignificant organ

was twenty inches long and seven or eight inches wide. Cer-

tainly such a monster would seem very much out of place in the

lagoons of the coal marshes. Again, E. Heinriclisii is nearly

straight, a foot long, rounded and massive at one end, thin and

acute at the other : but the succession of denticles was by addi-

tions at the acute end, wdiich must have been behind, and if it

was situated in the symphysis, the blunt rounded end would
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have formed the apex of the arch of the lower jaw—a con-

dition of things scarcely comprehensible.

If now we transfer this spine to the position of the post-dorsal

fin, and bury it in the soft parts all except the denticles, the

elongation backward by the successive addition of sheaths and

denticles becomes intelligible and natui-al.

There are some anomalous features in this fossil which re-

quire notice, viz., there is no distinct line of demarcation be-

tween an exposed and a buried portion, such as we find in most

of the defensive spines of sharks, unless, as seems probable, all

the shaft was buried, and only the denticles exposed. Another

peculiarity is the absence of the medullary cavity found in most

dorsal spines of sharks. This is quite conspicuous in the spines

of Hyhodus, Ctenacanthus, etc.: but in the rays the spines

are solid, and there is little distinction between the exposed

and buried parts. The exceptional characters just mentioned

need not therefore, be considered incompatible with the view

that these fossils are spines.

The segmented structure of Edestus is its most marked and

anomalous feature, but one equally so whether it be considered

spine, jaw, rostrum or intermandibular arch. It is undoubted-

ly to this structure that we must ascribe the absence of a large

medullary cavity, as each segment bearing a denticle seems to

have been nourished independently of its fellows. It is also ap-

parent that the growth of this organ was by additions to the

summit of successive sheaths, each of which carried a denticle.

This is strikingly different from the mode of growth of all

sharks' spines known, as these increase by additions to the base,

and are thus pushed upward and lengthened. The same is true

of all rostra which are used as weapons of defense or offense. If

we consider the segments of Edestus as homologues of a dental

series, we encounter the same difficulty. A row of teeth of

Orodus, for example, which consist of enameled crowns with

flattened bony bases lying in contact and compressed together,

considered as a whole presents considerable analogy with our fos-

sils ; but there too the growth is from behind forward, new

teeth moving up to take the places of such as are broken or worn

away. The numerous disconnected segments of Edestus Hein-

richsii furnished me by Mr. Butters seem to prove conclusively

that the spine was elongated by the addition of a sheath carry-

ng a denticle to the extremity and under-side of the pre-existing
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teries, as sliown in tigs. 'Z b of PI. V. I also have from Ver-

million Co., Indiana, a specimen lignred on PL V fig. 2 a,

Avhich seems to be tlie basal segment of a spine, probably of a

yonng individual, of Edestios Heiiirichsii. This is a spatnlate

solid bone carrying a beantifully perfect enameled denticle at its

extremity. The shells or sheaths obtained from Mr. Butters are

similar to this, except that each one is a trough into which the

succeeding one fits, and the added cap covers a portion of the

enameled base of its predecessor. If this is all true, and it

seems undeniable, we are compelled to conclude thas the spine

was buried in the integuments throughout its entire length;

the enameled denticles alone projecting above the surface to

form a saw which would be a terrible weapon, if placed upon

some flexible portion of the body where it could be used with

f]-eedom and power. The extremity of the spine may have lain

in a sheath from which it could be partially erected by muscular

action, and used as the lancet of the surgeon fish (Acanthurus)

is ; but the bilatei'al symmetry of Edestus proves that if em-

ployed in this manner it must have been located on the upper

margin of the tail oi'back.

The segmented stiucture of Edestus has led Dr. Woodward to

compare it with the segmented spines of Pelecopteriis, and es-

pecially with the ])ectoral spines of this genus described by Prof.

E. D. Cope, (Geol. Survey of the Territories, Vol. II, ]). 244

A)., but the symmetry of Edestus forbids the acceptance of this

conclusion. The i)ectoral spines of all fishes are unsymmetrical.

This is plainly seen in MachcBracantlius and Gyracarithus, and,

as I have lately shown, in the pectoral spines of Stetliacantlms

{Pliyson emus) Altonensis. Pelecoj)terus probably had dorsal

as well as pectoral spines, and a comparison with them would be

better grounded ; but as that was a bony fish, the dorsal spines

would have an articulation at base, and would have grown at the

base and not at the summit.

In the spines of Trygon, however, we find a much closer re-

semblance to Edestus ; one that seems to me to go far towards

solving the problem of the relations and functions of these j^e-

culiar organs, and almost decides that they are dorsal spines.

In Trygon a considerable number, sometimes five or six, defen-

sive spines are set in the place of the posterior dorsal fin. They

come into use in succession, like the fangs of venomous serpents.
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As the aiitorioi' one loses its dentielcs or becomes worn or broken,

it falls, and is succeeded by 'dwoihQv from hehind. Yet several

may be in existence and effective at the same time, all arising

from a common segmented bony base which grows by additions

to its posterior extremity* All this is true of the spines of

Edestns, if we are right in locating tliem in the position of the

second dorsal fin on the back or tail of a plagiostome fish.

Hence until further light shall be thrown n})onthe interesting

question of the homologies and functions of Edestus, we may re-

gai'd them as the post-dorsal spines of lai-ge cartilaginous fishes,

of wliich the other parts are yet unknown, and may suppose that

they were used for attack and defense, like the spines of Trygoii

or Acanthuru!^.
" On the tail of Heliohatis, Marsh, a freshwater ray from the Eocene

Green river beds of Wj^oming, I have seen three spines which must have

been in service at the same time.

EDESTUS GIGANTEUS, sp. n.

Plate VI, Fig. 1.

Spine veiT large, 18 inches or more in length, by 7^ inches in

bread til to top of denticles, and 2 inches in thickness at centre
;

foi-m strongly arched, section spatnlate in the middle, lenticular

at ba.-e ; lateral surfaces of bony portion vermicularly rough-

ened ; segments narrow, running far back, about f of an inch

wide, in the middle of the spine 10 inches from summit of den-

ticle to lower margin ; denticles 3-g- inches long by %\ inches wide

at base, triangular in outline, crown about as broad as high,

base prolonged backward and downward into a simple curved

point ; mai-gins set with 15 to 18 strong, rounded, sharp, com-

})ressed serrations.

This remarkable spine differs from the other species of the

genus not only by its greater size, but by the form of its enam-

eled denticles. It approaches nearest to Edestus vorax, Leidy,

described in the Proceedings of the Academy of Natural

Sciences, Philadelphia, Vol. VII, p. 414, and in the Journal of

tlr' Academy. Second Series. Vol. Ill, p. 159, PI. XV, but is

distinguislied from that species by its larger size, more pro-

longed segments, and especially by the outline of the bases of the
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denticles. In E. vorax, tlie lower margin of the enameled sur-

face of the denticle is nearly horizontal and is rounded, behind,

with a deep notch. In the species before us, on the contrary,

the enamel runs down obliquely backward to an acute point,

from which it sweeps upward, by a gentle curve, forming a shal-

low sinus, to the base of the posterior row of serrations.

From Edestus Heinrichsii, N. & W., (Geology of Illinois,

Vol. IV, p. 350, PI. I, fig. 1), it differs by its greater size, more
curved form, more oblique denticles, and. the shorter posterior

point of the base of the enamel.

From Edestus minor, Newb., (Geol. of Illinois, Vol. II, p. 84,

PI. IV, fig. 24, and Vol. IV, PL I, fig. 2,—wrongly named on

the opposite page of explanations Edestus vorax), it differs in

its much greater size and the far broader and less decurrent

denticles ; as will be seen from the figures now given, repro-

duced from photographs of the two last mentioned species.

Formation and Locality.—Coal measures, Decatur. Mason

County, Illinois. Collected by Mr. IT. A. Wheeler, of Washing-

ton University, St, Louis, to whom I owe the opportunity of ex-

amining and desci-ibing it.

EXPLANATION OF PLATES.

Plate IV.

Fig. 1. Edestus DaHsii, Woodward ; Australia.

" la. Transverse section of same.
" 2. Edestus vora.v, Leidy; Arkansas.

Plate V.

Fig. 1. Edestus minor, Newb. ; Park Co., Indiana.

" la. Section near base of a larger spine of same.

" 2. Edestus Heinrichsii, N. and W., Belleville, 111.

" 2a. First segment, young spine of same.

" 26. Portion of later segment forming sheath.

Plate VI.

Fig. 1. Edestus giganteus, Newb.; Decatur, Illinois.

All the figures of natural size.
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IX.— Oil a)i Avchcean Plant from the White Crystalline Lime-

intone of Sussex Countjj, JV. J.

BY N. L. BRITTON.

Read, January 9, 1888.

The abuiidance of graphite in certain Archaean limestones,

and notably in those referred to the Lanrentiaii system, has of-

ten been cited as an indication of the existence of plant-life at

th.it remote period, and indeed, has seemed to the writer and

others atti'ibntable to no other source, nlthough this view has

not fonnd ready acceptance in the minds of many geologists.

The mineral generally occurs in these limestones in the form of

scattered separated flakes or small masses, often somewhat crys-

tiilline in outline, thus affording neither information regarding

the luiture of the plant from which it has been derived, nor cer-

tainty that it is in i-eality of vegetable origin. Through a for-

tunate discovery made last September by Mr. J. I. Northrop

and myself, I am able to submit evidence that in one belt of

Archaean limestone in the Highlands of New Jersey, the graph-

ite has been derived from a plant, and proof that vegetable life

existed in that epoch.

There are two known limestone belts in the New Jersey High-

lands. The one is in the eastern part of the area, extending in

isolated outcrops from Mendham, Morris County, northeast

through Passaic County to Kingwood, and in New York through

Orange County to the Hudson. This contains some graphite,

but is especially characterized by serpentine and other magne-

sian minerals. The other has its southwestern exposures in

Warren County, extends through Sussex County, and is also

known for a considerable distance in Orange County, New York.
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Pei'liaps its most niaikod feature is its minemliza,tion at certain

points with manganese, zinc and lead,— tiie great mines of Og>

densbnrg and Franklin Furnace being enclosed bj the limestone.

While its nortlieastern portion is mainly a broad continuous out-

cro]), it is gi-eatly broken to the southwest, forming by faulting,

as we suj)pose, detached areas of limited size, occurring in the

most unexpected positions.

One of these little areas furnishes the specimens to which at-

tention is here dii-ected. The plant-remains appear as black

bands on tiie rock, consisting of very thin films of graphite
;

in some the thickness reaches about 0.5 mm., but it is generally

less. The average width of the bands is about 3 mm., and the

greatest continuous length observed about 6 cm., though it is

a[)pai'ent that when entire they were much longer. In many
parts of the rock these are matted together to form broad, black

patches, which are in reality thin carbon strata. The bands and

films lie i)arallel with the bedding of the limestone. No cellular

structure has thus far been detected.

As this is undoubtedly the most ancient plant yet discovered,

I should suggest for it the generic name Arch.^ophyton
;

and to acknowledge in an imperfect manner my obligation to

one to whom I am indebted for encouragement and counsel in

study and investigation, and at the same time to associate with

this interesting plant the n^me of one foremost in American Pa-

Iseobotany, I would denominate the plant Arch^eophytox
Newberry ANUM.

While the imperfect nature of the fossil forbids any definite

statement as to its botanical affinity, we may, perhaps, assume

its relation to the algae.

The general aspect of the specimens is well shown in the ac-

companying figure (Plate VII.).
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VIII.— On the Variation of Decom^josition in the Iron Pyrites;

its cau.se, and its relation to density.

BY ALEXIS A. JULIEX.

Part II.

Continued from \u\. Ill, l>Mge 404.

Read April 18tli, 1887.

We btive thus far considered ordinary forms of decomi)osition

of the natni'al iron-sulphides, and also tlie principal facts known
as to their close association, intermixture, and mutual replace-

ments. There are local conditions, however, of extreme expo-

sure to the atmosphere, or of protection from its action, Avhich

in many instances ai)pear to affect the stable character of varie.

ties of these three minerals. The following example of the lat-

ter has been communicated to me by Prof. D. S. Martin.
"' As to the two forms of pyritous decomposition, I have ob-

served them esi;)ecially in the nodules from the clays at Cliff-

wood, N. J., opposite Keyport. Those on the beach, washed

out of the bluff and exposed to the salt water, are limonite-

coated and permanent ; while those uncoated, taken out of the

bank and brought home, cannot be preserved, splitting up and

going into vitriol, with a development of free acid that eats

through any cotton, paper, or pasteboard. Sometimes those on

the beach are coated on their upper, exposed surfaces, and not

on their lower sides, or only partially, leaving spots or portions

that in time become starting-points for the vitriolic decomposi.

tion."

In this instance we have simply evidence of decomp )sition of
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the effloi'escing \ iti-iol bj reacLion with salts of the sea-Avater,

the deposit of hydrated iron-oxide, and the i:)artial or complete

protection of many nodules from farther oxidation, by envelop-

ment in a limonite-crust, and by its infiltration into their pores.

In few cases on recoi'd can we trace a distinct connection be-

tween an nnusual facility of decomposition, in a variety of py-

rite, and the presence of another metallic sulphide : e. g., the

cupi-iferous varietv^ from Cornwall, Lebanon County, Penn., of

which.it is stated,^ " it tarnishes readily, assuming the blue tar-

nish of steel." But we have now to consider another class of

facts, of entirely different nature and general occurrence, which

bear on the stability of the same mineral, independent of any pe-

culiar local conditions.

I. Ox THE Variation of Stability ix Pyrite.

The general tendency of this mineral to oxidation, on ex-

posure to moist air, is so characteristic and so quickly apparent

to the most unskilled, and the varieties of pyrite possessing it

are of so wide and abundant oocurrence, that the existence of

the stable variety is not as yet familiarly known.

A. Insicoices of Jicsis/djire to Decomposition.

'I'hese occuirences, though well marked and brought to the

notice of uiMuy mineralogical students and collectoi'S, have been

j-arely recorded and never collated. A late reference to the sub-

ject has been made by Dr. J. S. XewberiT -J^

'• A peculiarity of this mineral is the readiness with which

some specimens oxidize, while others, apparently similar in all

other respects, remain brilliant. Few more beautiful minerals

ever enter a collection ; but many of the specimens of pyrite in

the cabinet of the School of Mines, particularly those from

Schohai-ie, N". Y., decomposed rapidly, absorbing oxygen and

water, thus forming sulphuric acid, which has destroyed labels

and trays, and has even cut through the bottom of the drawer

1 Analysis Xo. 25, Part I of this paper, Ann. N. Y. Acad. Sci., (1886),

111, 877.

« J. D. Dana, System of :\Iincialogy, (1883), 63.

' Tnms. X. Y. Acad. Sci., (1888), TI, 138-139.
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in which they were phicecl. OthcM's, like those from Roxbiirv.

Conn., and I'loni certain gold mines of Colorado, have i-emained

nnchanged, thongh for years lying in a room over the chemical

laboratories. Xo facts in chemical geology were more interest-

ing and mysterious than those connected with pyrites : such as its

close comjninionship with gold, the conditions of which have uot

been determined ; its nnchano-eableness in some cases, its de-

strnctibility in others. Sometimes its ci-ystals or concretions

are completely changed to limonite, with not the least change of

form or markings ; sometimes, by oxidation, it is converted into

snlphate of ii'on, which is washed away, leaving cubical cavities,

or a spongy mass of quartz ; and sometimes even the iron has

disappeared, leaving the cavities lined with sulphur. These dif-

ferences have not yet been satisfactorily explained, and they con-

stitute an inviting subject of investigation for the chemist and

mineralogist. Dr. Newberry had noticed that the pyrites so

common in coal, and ])yrite replacing wood, are particularly

pi'one to oxidation ; the concretions in clay are liable to it, and

the brilliant crystallizations in mineral-veins and in metamoi'-

l)hic slates, less so." 'J'he fact of the resistance of a foi'm of true

})yrite to decomposition has been known to many mineralogists,

and is thus strongly stated by some authors, usually without at-

tempt at ex]ilanation :
" It does not decompose in a moist atmos-

l)here."' " The faces of its crystals are very brilliant, the action

of the air does not tarnish them."^
'• Pyi'ite is not altered in the air, and does not decompose in

collections.'" " The oxidation of pyrite is a very subordinate

])henomenon on the Comstock. It is well known that various

occurrences of pyrite differ greatly in their behavior tow^ard oxi-

dizing agents. That found on the Comstock is for the most

part very stable, and often remains exposed for years with no

greater eifect than tarnishing."* A variety of pyrite commonly
abounds in most alum-slates, in regard to which T. Scheerer

'

remarks: ''Not only the marcasite, but also ordinary pyrite

' Cours MiD. et G30I., A. de Selle. (1878), I, 472.

•'• Traite Min., Dufrenoy, (1856), II, 540.

=* Lectures on Min., T. Egleston, (1871). Pt. 11, 122.

^ U. S. Geol. Survey, Geol. of Comstock Lode, pp. 882 and 231.

' Fogg. Ann., (1888), XLY, 188.
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suffers decom})osition through the action of air and moisture
;

although this occurs with the latter only under more favorable

conditions. Pyrite, in compact rock and in large particles, re-

sists almost all decomposition. If the same mineral, on the

other hand, occurs in fine distribution, e. g., in alum-slate,

which, at the same time, on account of its loose texture, cannot

reject infiltrating moisture, then the decomposition takes i)lace

most thoroughly and with ])roportionate rapidity." Menes

also,* after his examination of the massive pyritous deposits of

France, concludes :
'• The yellow iron pyrites occurs more

particuhirly in the crystalline rocks aud preserves itself very well

in the air, while the white iron pyrites is always found in

sedimentary deposits and readily effloresces, with a formation of

copperas." In the latter investigaiion by Girard and Morin,^ of

the French pyrites, they rem;irk, in regard to the pyrite of

Sain-Bel, which occurs in argillo silicious schists of Silurian

age :
" This is sulphide of iron almost chemically pure, and this

purity ]n'e vails in almost all pjirts of the mass This pyrites

is very slightly altei'able ; it only oxidizes with difficulty at ordi-

nHry temperatures."

This difference of stability nuiy be readily verified in any min-

eralogical cabinet, by an examination of the comparative condi.

tion of the specimens of ])yrite derived from the coal-measures,

lignitic shales, and clays, etc., and those from the crystalline

rocks of some highly metamorphic n-gion, like Elba or Colorado.

The former are invariably more or less crumbling and rusty, in

spite of complete protection, from ordinary weathering, within a

building and even inside of tight glass cases ; the latter remain

hard and brilliant, even thouo^ii they may have already been ex-

posed to the weather for years, while lying in the waste upon

the dump of some mine.

This shai-p distinction between the varieties of pyrite is there-

fore unquestionable, as well as the existence of other forms

which appear intermediate, in all degrees, in regard to resistance

to natural oxidation.

' Compt. Kend., (1867), LXIV, 867.

' Ann. Cb. etPhys., (1876), 5 Ser., VIII, 229.
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B.

—

Explanations of the Tendency to Decomposition.

Various theories will be now briefly considered, which have

been advanced to account foi- this singular difference of stabil-

ity, not only between ordinary marcasite and other pyrites, but

also between the varieties of a single mineral of definite chem-

ical composition, pyrite.

1. Presence of some foreign impurity. In one of the earliest

discussions of the subject, J. F. Henkels remarks,^ " it is a fact

that the nodular pyrites virriolesces more easily than the angu-

lar, likewise the radiul than the laminated ; I find also the causes

in copper and arsenic, whereof the nodular, as also the radial,

are wont to be free." AVith these two agencies, however, he also

associates the texture of the mineral, with its accompanying den-

sity, and points out that one or more of these three conditions

may be concerned in the difference of stability in one case or an-

other, quoting the maxim, unius rei plures possimt esse causes.

Still later, Werner expressed the suspicion that the presence of

arsenic, and Berzelius, that of manganese, etc., might be con-

nected with the diffei-ences of decomposition in pyrites. The en-

tire absence of these substances, however, from some of the most

unstable specimens, and their occasional presence in pyrite of

stable character, controvert this view. The instances are exceed-

ingly rare in which such a connection has been established, e. g.,

that of the pyrite of Cornwall, Penn., already referred to.

2. Presence offree sulphur. Stromeyer long ago suggested,^

^' It may perhaps be yet ascertained that pyrites may not be the

true iron sulphide in maxiino.'' i. e., with the formula, Fe S",

'^ but a combination of the same with sulphur hydrate." The
same view was adopted by others, but, it is sufficient to say

it has not been confirmed by the most careful analysis.

3. Inferior proportion of comii7ied sulphur. This view of

Proust, to account for the more ready alteration of certain S2:>ec-

imens of pyrites, is stated beyond in the words of Hatchett, but

remains equally unsupported by later investigation.

' Pyritologia, Leipzig, (1754). 782-786.

^ Gilb. Ann. d. Phys., (1814), XLVIII. 189.
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4. Feeble combination of the sulphur. In a footnote on tlie

paper of Berzelius, just referred to, the Editor, J. L. G. Mein-

ecke, objects that arsenic, manganese, etc., do not occur in all

the forms of white pyrite, and calls attention to its different

mode of crystallization, steel gray color, ready decay, and also

the fact that, " on nibbing it yields a strong sulphurous odor,

whereby, as well as by its weathering, it reveals a less intimate

combination with sulphur. From its ready decomposition and

its free sulphurous odor, it is clearly deduced that the sulphur is

not united to the iron in the same way as in pyrites." This

reasoning also api^ears too indefinite and insufficient.

5. Undable condition of sulphur, through a little oxygen orig

inally combined. Among the earliest reported analyses of mar-

casite were those of Hatchett' in 1804, who advanced the follow-

ing view, in explanation of the tendency of that mineral to de-

composition, but one which remains uuconfirmed by later anal-

ysis.

" The pyrites crystallized in regular figui-es, such as cubes and

dodecaedrons, according to the above analyses contain less sul-

phur, and more iron, than the radiated pyrites, and perhaps than

others which are not regularly crystallized. This difference,

however, is not ccnsid^'i-able ; for the dodecaedral pyrites which

afforded the snuillest quantity of sulphur of any of the regularly

crystallized ])yrites, yielded 5;^. 15 ; and the radiated pyrites, No.

5, gave 54. 31: ; the difference, therefore, is only 2.19." "Mr.
Proust is al.-o of oi)inioM, that the pyrites which contain the

smallest quantity of sulphur are those which are most liable to

vitriolization ; and, on the contrary, that those which contain

the largest proportion are the least affected by the air or weather.

Tliis opinion of the learned professor by no means accords with

such observations as I have been able to make ; for the cubic,

dodecaedral, and other regularly crystallized pyrites are liable

to oxidizement, so as to become what are called hepatic iron ores,

but not to vitriolization ; whilst the radiated pyrites (at least

those of this country), are by much the most subject to the lat-

ter effect ; and therefore, as the results of the preceding analy-

ses show that the crystallized pyrites conta-'n less sulphur than

' Phil. Trans., (1804), XCIV, 826 and 340.
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tlie radiated ]\vrites, I might be iiiduecd to adopt the contrai'V

oi)iiiioii."'

" But I am inolined to attribute the effect of vitriolization ob-

served ill some of the ])vrites. not so much to the proportion, as

to tlie state of the sul})]iur in tlie compound ; for I much sus-

])ect, that a predisposition to viti-iolization, in these i)yrites, is

jiroduced by a small portiou of oxvgen being ])reviously com-

bined with a part, or witli the general mass of the suli)hur, at

1 lie time of the original formation of these substances, so that

the state of the sulphur is tending to that of oxide, and thus the

accession of a farther addition of oxygen becomes facilitated."

0. luterinixture loiih pijn-liotHe ur iron protosulphidc. The

attention of Berzelius was early called to these interesting })he-

nomena of decomposition, and in a paper^ on White Pyrites, he

states :
*' if this pyrites is not regularly crystallized, it becomes

covered with an efltiorescence of vitriol, and is at last completely

decomposed into it. This result is certainly to be attributed to

a mixture of magnetic ])yrites."' However, even in the same ]ia-

])er he presents an analysis of such a ciystal, in which the

only variation from the normal constitution consisted in the

])resence of 0. TO ])er cent of manganese and 0.80 per cent of

silica.

A few years latei', he made experiments on the same subject,

whose results are thus described :'" '' The white jn'rite consists

of two varieties, of whicdi one, perfectly crystallized, remains un-

altered in the air, while the other, whicli presents a confused

crystallization, eflfloresces on exi)osure to the air and falls into a

jiowder, evidently of the character of a vitriol. This phenom-

enon therefore proves a difference of composition between these

varieties—a difference which is worthy of study in order to as-

certain whetlier it is of a character which may explain the differ-

ence of both from yellow pyrite."' Of the latter of the two va-

rieties he allowed a fragment to efHoresce 2| years, and exam-

ined it after its complete disintegration.

'' Its volume was nearly doubled ; it was fissured in every di-

rection, and fell to pieces at the slightest touch. A part of its

1 Scbweigo-., Jour. Cli. Phys., (1819), XXVI. 67.

- Ann. Ch. et Phys., (1822), XIX. 440.
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mass was converted into a white powder of styptic taste, and this

powder began to become yellow at the extremities. Seen under-

the microscope, it presented a mass full of little cracks, filled

with a white effloresced salt, in which the interstices appeared

to consist of white pyrite, intact and more or less crystalline."

A portion of this powder was digested in water, and the solution,

separated from the insoluble residue, yielded, on addition of bar-

ium chloride, and then, after filtration, of ammonia to the fil-

trate :

—

Atomic Ratio.

Barium sulphate 2.08 grams
^

j
Sulphur. .0.279 .87 1

>• Containing
\

Ferric oxide... .0.68 " ) ( Iron .... 0.476 .85 1

.755

It was tlius found that the solution contained neutral ferrous

sulphate, Fe S 0^ -|- "^ «^» equivalent in amount to 0.755 gram
of iron protosulphide, Fe S. The residue insoluble in water,

apparently undecomposed white ]>yrite, {imounted to 4.653

grams, i. e., over six times as much ns the effloresced part. To
determine whether it included any separated sulphur, a part ot'

it was dissolved in nitro-hydrochloric acid, and analysed with

the following results

:

Atomic Ratio.
Barium sulphate 8.82 j (Sulphur.. .524 1.64 2

- Containing <

Ferric cxide 9.64
)

i Iron 448 .80 1

'i'he insoluble i)art was thus found to consist of iron disul-

])hide, Fe b\ "Since therefore the effloresced part was a basic

sulphate of protoxide which did not contain acid in excess, and

since there were no traces of sulphur separated during the efflo-

rescence, it is evident that the effloresced part has consisted of

protosulphide of iron, which has not yet been found in an iso-

lated condition in the mineral kingdom, and that the remainder,

Avhich was not subject to efflorescence, has consisted of the di-

sul|)hide. 'Jlie efflorescent pyrite cannot then be anything else

but particles of deuto-sul])hide, more or less well crystallized,

cemented together by particles much less numerous of i)roto-

sulphide, which are changed little by little, at the expense of
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the air and of its moisture, into sulphate of iron ; the pyrite

then loses its coherence in proportion as the cement of the crys-

tallized particles is decomposed."

A little later, in 1828, Kohler stated in his paper' on the py-

rites of Gross Allmerode in Hesse, that the ordinary nodular

forms, consisting of marcasite (strahlkies), decompose readily,

and break up, with an efflorescence of copperas, while the crys-

tals themselves resist decay ; in the latter, the crystalline form

is identical with that of pyrite, but the specific gravity is con-

siderably lower. His words are :
'^ A distinguishing property

of this radiated pyrites is its mode of decomposition. The or-

dinarily very fibrous nodules possess the tendency, with an efflor-

escence of copperas, to break up entirely by degrees ; the crys-

tals themselves resist the disintegration. The explanation is

well known, which Berzelius gives of this phenomenon.

Through chemical analyses, however, the undecomposed masses

exhibit no differences of importance. Certain analytical results,

obtained on different varieties of the Allmerode pyrite, have

convinced me that it shows the same relative proportions as Bi-

nary Pyrite." In 1829, seven years after his first experiments,

Berzelius adds:" ^MVheii a portion of common pyrites was per-

mitted to fall asunder, I found it to be caused by the formation

of a small quantity of protosulphate of iron, which burst asun-

der the crystallized mass. When the salt was dissolved in water,

no trace of free sulphur was obtained, from which it appeared

that the efflorescing pyrites contains particles of Fe S (sul-

])huret of iron), which, changing to the state of salt, tears asun-

der the rest which undergoes no change ... I have since ob-

tained a satisfactory proof of the accuracy of this explanation.

I healed carbonate of iron gently in a stream of sulphuretted

hydrogen. There were formed, first sulphuret, and afterwards

bi-sulphuret of iron. The experiment being stopped before all

the iron was changed into bi-sulphuret, a pyrite was obtained,

which, in a few days, fell asunder in all directions, and changed

into a woolly mass of vitriol of ten times its former volume.

Sesqui-sulphuret of iron prepared from the oxide has not this

' Pogg. Ann., (1828), XIV, 96.

^ Berzel. Arsberat, (1829), 129.



134 Decomposition of Iron Pyrites.

property. It seems therefore liighl}' probable that the falling

usunder of the common pyrites arises from the electro-chemical

action of the electro-negative bi-snlphuret which is here and

there mixed with it in small particles." On comparing the fig-

ures quoted above, in the original experiment of Berzt lius, I find

by calculation that, according to his view, the mineral under

trial must have consisted of :

Per Cent. Atomic Ratio.

FeS-^ 86.04
j^ Eauivalentto ^^^ ^'^'^^ "^'^ ^^

FeS 13.96 f

-B^qun aieni to ^g -^ gg ^ ^^g 20

This is a relationship, however, which has never been report-

ed in the analysis of marcasite by Berzelius himself or any

other analyst, and is virtually contradicted by the results of

Kohler, already cited, and others, who have always obtained

the ratio 1 : 2. To account therefore for the apparent loss in

Berzelius' analysis, we must infer either the presence of a part

of the ferric sulphate in the residue insoluble in water, or a

remnant of impurity, perhaps a salt of baryta, in the precipi-

tate of ferric oxide, or, more probably, the previous escape of a

part of the sulphur from the decomposing mineral or from the

free sulphuric acid in the vitriol, in some form, it may be as

hydrogen sulphide. This gas might readily be generated

through the deoxidation of sulphuric acid by the organic matter

in the dust, introduced during the long exposure of two years

and a half. A further reference to this widely prevalent view is

made in connection with the chemical investigation described

beyond.

7. Enclosure of clay in pyrites. Still another and more re-

cent view, worthy of consideration, is that of Messrs. A. Girard

and H. Morin,^ in their discussion of the pyrites of the French

deposits of commercial importance for the manufacture of sul-

phuric acid. These writers discriminate between three pyritous

varieties

:

a. Grayish yellow octahedral pyrite, of sp. gr. = 5, occurring

particularly in the volcanic formations and crystalline rocks
;

' Ann. Ch. etPhys., (1876), Ser., 5, YII, 229.
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its dei)osits always suggest igneous action, })resent the ap})cur-

ancc of veins, contain no water, and are stable on exposure to

tlic atmosphere.

b. Gra}' cubical i)yrito, with brownish-black powder, contain-

ing both clay and water, commonly occurring in sedimentary

deposits, and easily altered to ferric sulphate.

c. White marcasite, gray to yellow or greenish-yellow color
;

lighter than pyrite, with dark greenish-gray powder, and sp. gr.

=4.7. Its masses are connected always Avith aqueous action,

occur in deposits caused by chemical double decomposition, and

ai"e extremely subject to eflflorescence of copperas. In explana-

tion of these differences in weathering, it is stated : ''We must
yet remark that, in the specimens of yellow pyrite, water of

combination or moisture is almost never found, as in the white

])y rites. Some authors think that the facility with which these

pyrites generally efltioresce in the air is connected with the fact

that these minerals contain protosulphide of iron, That may
be ; but I think that it can be also admitted (after my present

analyses) that the molecular state of the substance, or, still more,

the enclosure of a clay, easily attacked either by atmospheric

agents or by water, may well be a ready cause of their altera-

tion ; and by this very fact it is natural to conceive, that sedi-

mentary or chemical deposits (in the interior of formations)

ought to readily assume this kind of constitution, which would

be, so much the more, a common element of their spontaneous

destruction." On this suggestion of the influence of clay, it

must be noted that the material used in all the painstaking re-

searches of these analysts was unsuitable for the solution of

the delicate problem involved in the peculiar decomposition of

marcasite. Their analyses appear to have been made, not on

pure crystals, so far as stated, but on nodules or massive and

granular forms of the two minerals. In all, the amount of sil-

ica, etc., reaches 4 to 15 per cent.; the specific gravity figures

are correspondingly very low, 4.17 to 4.81 ; and the amount of

water appears to have but partial connection with that of clay,

since the proportion of alumina is small.

8. Uneven condition of the surface. Like nearly all the later

authors who have written on the subject, since the time of Ber-
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zelius, Senft acce]')ted tlie hy})othesis of that investigator as to

the presence and infiaence of iron protosnlphide. However, the

absence of definite proof of its occun-ence in marcasite inclined

him to snggest an additional reason for its ready alteration, viz.,

the morphological character of the surfaces of its crystals. The
evenness of those of pyrite, he maintains/ must offer far fewer

points of attack to the agents of decomposition, air and mois-

ture. However, the observations presented at the close of this

paper (e. g., in regard to the octahedra of pyrite at Wee-

hawken, etc.), indicate rather that the varieties of this mineral

with highly polished evenly faced crystals are peculiarly liable

to decomposition; while those at other localities, which are

strongly striated, appear to possess a crystalline constitution

which presents unusual resistance to decay.

9. Forced state of aggregation ofparticles. Fournet' jiresents

the following explanation of the efflorescing property of white

iron pyrites. ^'I have sought in the course of this memoir to

establish two principal facts, to wit ; that a spontaneous ten-

dency to dimorphism produces the disintegration of minerals,

and that this is followed by chemical action .. . Pyrites have

two forms, the one cubic, the other prismatic ; may not the lat-

ter be simply an unstable form ? because, as it is well known,

it is very liable to efflorescence, while the former resists decom-

position pretty generally, nnder similar conditions. Carbonate

of lime crystallizes in two systems, the one rhomboidal, the

other prismatic. The latter, which constitutes aragonite, is so

unstable that it is sufficient to warm a crystal a little to have it

fall to powder ; and besides, in Auvergne, masses are found

which spontaneously disintegrate without further decomposi-

tion."

10. Some peculiarity of molecular aggregation. To a cause of

this kind, though entirely undefined, several authors have been

inclined to attribute the perishability of ordinary forms of mar-

casite. Thus, in 1849, NicoP remarked :
'' This mineral is still

1 Kryst. Felsg., 141.

2 Ann. Oh. etPhys., (1834), LV, 255-256.

Mineralogy, (1849), 451,
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more liable to decomi)osition tbiiii i)yrite, though in the same

manner, and most frequently changes to sulphate of iron. In

both minerals this has been ascribed to a mixture of Fe S ;
but

the above anal3"ses all show a surplus of sulphur, which, though

small, would rather indicate a mixture of free sulphur as the

cause. It, however, has been observed in pure sulphuret of

iron, and seems rather to depend on some peculiarity in the

state of aggregation." More recently a similar view has been

expressed by J. P. Kimball,^ to explain the difference in stabil-

ity of the two minerals. " At ordinary temperatures, underex-

posure to the atmosphere, bi-sulphide of iron in the form of

white pyrites or marcasite readily decomposes, but far more

slowly when in the form of yellow jiyrites or pyrite. Such a

difference as to facility of oxidation appears to be due to mole-

cular differences arising from crystalline structure. Marcasite

occurs in several states of crystallization and aggregation favor-

able to oxidizing influences, as compared with the usually more

compact mode of occurrence of pyrite. It is in the more readily

decomposable form of marcasite that bi-sulphide of iron general-

ly occurs in bituminous coals and lignite, while in anthracite it

is generally, if not always, present in the form of its more stable

species." It is evidently in this direction that we must search

for the exact solution of the problem.

C. Chemical Analysis of Pyrites.

On account of the doubt still prevailing in regard to the com-

monly accepted cause of the tendency to decomposition, viz., the

possible presence of iron protosulphide in decomposing pyrites,

there seemed to me to be evident need of additional chemical

analyses, made with the utmost care possible with modern facil-

ities, on crystals selected for probable purity ; in these I have

availed myself of the assistance of Dr. J. B. Mackintosh. For

this purpose, the finely crystallized spear-headed marcasite,

from the ashy gray chalk of Folkestone, England, was first

chosen, this matrix being unlikely to supply other metallic

bases or arsenic as impurities in the mineral. The following

mode of analysis was adopted. A carefully weighed amount of

1 Trans. Am. Inst. Min. Eng., (1879-80), VIII, 203 and 215-316.
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tlie mineral, about 3 grams, was placed in a glass-stoppered bot-

tle, with the addition of nitro-hydrochloric acid and bromine,

inserted in a beaker of water, and covered by a smaller inverted

beaker, to make a water-joint for safety, and tlins digested upon

a water-bath until complete solution. This was then diluted

and divided. In one pai-t, the iron was determined volumetri-

cally in the usual way, by means of potassium permanganate.

To the other, citric acid was first added to retain the iron in solu-

tion and the sulphuric acid was precipitated by a slight excess

of barium chloride. After thorough washing, this precipitate

was purified by Stolba's method, by digestion in copper acetate,

washed and weighed, then fused with mixture of sodium-and

potassium-carbonates, leached out with water, the other solution

treated with bromine, the residue and filtrate separately acid-

ified, the two solutions heated on the water-bath and combined,

and the re-precipitated barium sulphate again thoroughly

washed, dried and weighed. In all cases the first precipitate

was found before the fusion to contain a small proportion of

barium-salt as impurity, and in one case a coloration produced

by copper derived from the copper acetate. Of the analyses pre-

sented below, Nos. 1 and 2 were made upon the finely pulver-

ized mineral, N'o. 1 having been weighed immediately after ])ul-

verization, and No. 2 about three-quarters of an hour after-

wards. In both, it will be noticed that the amount of sulphur

is considerably less than that demanded by the theoretical con-

stitution of the mineral, especially in No. 2, whose material was

longest exposed to the air. A series of a dozen samples of i)y-

rite and marcasite, in finely divided condition, had been already

exposed to the air, and it was found that these manifested inci-

pient decomposition in all cases, often within one or two hours,

by a caking of the powder and a distinct sulphurous odor. A
portion of the Folkestone marcasite, about 0.2 gram, was also

enclosed with 2 c. c. of concentrated hydrochloric acid, in a her-

metically sealed tube ; the mineral had been, previously exposed

to the air for several hours, in the state of a fine powder. In an-

other tube, a freshly broken pure lump of the mineral was di-

gested in the same way. The former immediately yielded a yel-

lowish solution, revealing the presence of iron-oxide from par-

tial oxidation of the exposed powder ; however, on hanging a few

days in the sunlight, the solution gradually lost its color, appar-
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ently from a subsequent deoxidation of the ferric chloride in the

})resence of the iron disulphide. The tube was hung up by a

south window and remained at the temperature of the labor-

atory for ninety days ; then, on opening by breaking under

water, not a trace of either iron or sulphur was detected in the

colorless fluid. The other tube, containing the lump, remained

colorless, even after several weeks. These experiments proved

tliat the variety, though stable, became unstable in fine powder,

and that it was impossible to obtain sufficiently accurate results

from analyses of the marcasite in the finely divided condition.

This was probably caused by the condensation of oxygen upon

the enormously increased surface, the addition of its weight and

Its partial combination Avith the iron and sulphur. The exper-

iments also proved the absence of any trace of iron protosul-

])hide, of oxygen, or of other soluble impurities, which have

been suggested by some investigators. On the ground of these

experiments, the method of quantitative analysis was therefore

again modified by taking a rapidly weighed lump of the min-

eral, in the analysis whose results are headed No. 3. The pro-

cess of solution was of course considerably slower than in the

case of the fine powder.

Analysis of crystalline marcasite from Folkestone, Eng.

Sp. Gr. =4.887.

Iron

Sulphur

Fine powder.

47.310

52.780

100.090

Fine powder.

46.807

52.464

99.271

3

Lump.

46.705

53.359

100.064

Theoretical
Constitution.

46.667

53.333

100.000

A qualitative analysis of the mineral also showed the absence

of other metallic bases and of arsenic. The close approximation

of the last analysis (No. 3) to the theoretical composition is of

course partially accidental, as every chemist will understand,

but justifies the conclusion that the marcasite of Folkestone

contains no iron protosulphide. The surfaces of some of the

crystals in its groups are encrusted by a film or coating of

orange-colored iron-ochre, which indicates its liability to slow
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oxidation, but they never display an efflorescence of iron sul-

phate. The next material, selected for analysis, was the fibrous

white and brilliant pyrite, associated with galenite and blende,

at Marsden's Diggings, near Galena, Illinois, and partially dis-

colored by an efflorescence of iron sulphate. A lump, freed

from the efflorescence and weighing about 3 grams, was dis-

solved in the usual way, and the following results obtained.

Analysis of fibrous pyrite, from Marsde^i^s Diggings, III.

Sp. Gr. = 5.015.

Per Cent. Theoretical Constitution.

Iron 46.636 46.667
Lead .188

Silica .110

Arsenic .056

100. 100.

An absolutely exact determination of sulphur is impossible by

any known gravimetric method ; this is partly caused by the de-

composition of a sniall part of the precipitate obtained of bar-

ium sulphate adhering to the filter, by the deoxidizing action of

the carbon, on ignition of the paper. In determinations of this

kind, a similar loss almost invariably occurs, amounting to over

one per cent, of the total quantity of sulphur, the ignited pre-

ci})itate being apt to assume a yellow color, it may be from the

formation of barium peroxide. It therefore seems fair to pre-

sume that the loss in the above analysis consists chiefly of sul-

phur. The figures thus imply a close correspondence to those

demanded by theory, if the material was pure. The slight im-

purity, indicated by traces of lead and arsenic, is merely that

which might be expected in a mineral which is constantly asso-

ciated with galenite in the locality stated. We may therefore

conclude that decomposing pyrite contains no proportion of iron

proto-sulphide, and that the cause of the decomposition must be

sought in some other direction. The analyses of both these

minerals therefore, marcasite and i)yrite, prove that difference

' 53 617, before purification of the precipitate of barium sulphate.
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of chemical composition has nothing to do with the differing

quickness of tendency to decomposition, but also hint the*possi-

bility of its connection with some subtle peculiarity of structure.

1).

—

Microscopical Examination of Pyrites.

In order to throw more light on this difficult cpiestion, I have

resoited to a microscopical examination of several kinds of py-

rites. The only microscopical examination on record, to my
knowledge, is that by Berzelius, on an efflorescent marcasite

;

he simply states that, "seen under the microscope, it presented

a mass seamed by little cracks, tilled with a Avhite and efflores-

cent salt, whose interstices appeared to consist of white pyrite,

unattacked and more or less ciystalliue "; also, on dissolving out

the efflorescent salt, he could detect no sulphur in the residue.

Pyrite from Gah7ia, 111. I selected, as a material most

promising of results, a portion of the same nodule of pyrite in a

state of decomposition, which had been used in the chemical

analysis just mentioned. The conical specimen consisted of a

finely fibrous material, with fibres about eight centimeters in

length, and mostly 0.2 millimeter in thickness, radiating from

the apex of the cone, the center of the original nodule, becoming

coarser toward their outw^ard extremities, and there terminating

in a close aggiegation of distorted cubes, 4 to 8 mm. on a side.

The inner material was of a pale yellowish-white color and ex-

ceedingly brilliant lustre, crossed by three or four concentric

lines of concretionary growth ; an easy cvoss-fracture occurred

at the concentric lines, leaving a surface—across the ends of the

fibres—which appeared to the eye perfectly aphanitic in texture,

exceedingly brilliant, and slightly mammillary. At the outer

surface, the aggregated cubes were stained to a brownish-black,

variegated by delicate whitish efflorescence Avithin the interstices
;

this efflorescence was found to penetrate to a depth of about 1 to

2 centimeters below the surface, along the fibres, and even to

the very centre of the nodule, at a depth of 8 centimeters, along

certain widened fissures among the fibres. The material differed

little from that of similar fibrous nodules from Galena, 111.,

Linden, Wis., etc, whose specific gravities are presented in the

table near the close of this paper. Various fragments of this ma-

terial were mounted for examination by reflected light ; and for
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this purpose low magnifying powers, up to 200 dicimeters, were

found sufficient, Avith the help of the plane mirror of a Sorby

reflector. The following materials were thus examined.

a. A fibrous plate of the fresh and brilliant material from the

interior. The surface of this natural fragment was divided up

by the fibration, by strongly marked lines, sometimes perhaps

indicating open fissures, 0.033 to 0.134 mm. apart. Within

these in many places a still finer lineation occurred, the lines

being sometimes only 0.014 mm. apart. These finer lines, co-

inciding with the cubic cleavage, were sometimes parallel to

the main fibration, sometimes perpendicular to it ; elsewhere,

very commonly arranged obliquely at an angle of 45° to 53°

from the general direction, sometimes even in two sets passing

obliquely off in opposite directions from a median line. These

latter oblique lines doubtless mark the octahedral cleavage of

pyrite, often greatly distorted by pressure and even thereby ren-

dered curvilinear. A want of homogeneity was suggested by

a number of bright angular yellow particles and grains, scattered

over the white and duller surface : their size usually varied from

0.013 to 0.084 mm.

h. A fragment, from a plane at right angles to that of a, pre-

senting the polished mammillary and curved surface from the

cross-fracture. The entire surface was found to be, not uniform

as it appeared to the eye, but seamed and slightly roughened by

short fissures, marking the cubic cleavage, running at right

angles to each other, but rarely intersecting, and dividing up tht^

surface into square spaces about 0.01 to 0.015 mm. on a side. The
same bright yellow grains appeared here and there, as in a, but

mostly as lines or thin branching veins, apparently the edges of

films of yellow material enclosed in the paler colored pyrite.

c. A portion of the side of a fissure, plainly to the eye dark-

ened and roughened by incipient decomposition, but still appar-

ently perfectly dense and compact, showed under the microscope

a remarkable sub-division and disintegration, the whole surface

being seamed by minute cracks, mostly along and across the

fibres, and also irregularly pitted and even honeycombed with

cavities of the most irregular shape and size : all this surface

was sprinkled and coated with granules and needles of the

white efflorescence. The phenomena differed widely on every
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surface examined, but mostly comprised tlie following points of

structure in the pyrite itself :

First. A coarse columnar structure, that of the fibration,

presenting a width of about 0.08 to 0.25 mm. between the par-

allel fissures, whose lips were about 0.005 mm. apart. This was

crossed, with more or less irregularity, by fissures at right an-

gles, often producing the effect of an imperfect tesselated pave-

ment or of rude masonry. In places the disintegration had

gone so far that the mass consisted of dark roughened needles

attached only at one end or both.

Secondly. The surface intervening between these cracks was

])itted with cavities of the utmost irregularity of size and form,

though commonly approximating 0.004 to 0.009 mm. in diam-

eter, scattered in rows and in large groups. As a result of the

sub-division produced by these cracks and pits, I estimated that

the greater part of the mass was separated into little grains, ap-

l)roximately cubical in form and about 0.01 mm. on a side. It

would require about a thousand millions of such little grains to

make up a cubic centimeter of the material, and the surfaces of

these would present a superficial area about ten million times

that of the superficies of a solid cubic centimeter.

Thirdly. The surface between the little pits further showed

a very delicate striation, apparently by fine cracks or by minute

ribs and furrows, all parallel to the line of fibration but slightly

wavy. On an average about 555 of such lines occupied the dis-

tance of one millimeter across the fibration, i. e., they were about

0.0018 mm. apart. They projected very slightly above the in-

tervening furrows and conveyed the impression that they were

lines of accretion, running in the direction of the general fibra-

tion and originally producing that structure ; that they repre-

sented the edges of thin films of a compact matei-ial, flattened

out by intense lateral pressure, whose irregularity had produced

the wavy disturbance of their lines ; also that their material was

harder and perhaps brighter than that in the intervening fur-

rows, and that their projection above the surface was but a part

of the general erosion, caused by their greater resistance to de-

composition than that offered by the intervening films.

Fourthly. The suspicion of the want of homogeneity of the

material was fostered by the occasional distribution, over the
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dull eroded surface, of minute bright grains, scales, pellicles,

and angular, sometimes branching, rods, contrasting with the

general surface by their brilliant lustre, yellow color, and some-

times a slight projection. Many consisted of barely visible

particles and lines, but the size of 0.005 to 0.035 mm. was

sometimes noticed.

Occasionally triangular and rectangular outlines could be dis-

tinguished, even 0.056 mm. in length, and rarely two or three

faces of a flattened polished cube. Their compact bright

material appeared identical wdth that of the striation films, and

in fact, many of these forms appeared mere expansions or pro-

jections of these films. All the facts strengthened the idea that

the material of this fibrous pyrite is not uniform, as it appears

to the eye, but that these grains and minute lines indicate the

planes of successive envelopment of two materials, the one yiell-

ing rapidly to decomposition, the other more dense and yielding-

more slowly. The little pits or cavities were also closely ex-

amined to determine whether they ever presented symmetrical

outlines, which might signify the eating away of crystals of a

softer substance, but no such indications were recognized.

FiftJity. The white efflorescence rarely displayed any dis-

tinct forms, except those of occasional needles with imperfect

terminations. The entire absence of any yellow or reddish tinge

indicated that it consisted of a basic ferric sulphate, and this

was confirmed by the blue reaction produced by potassium fer-

ridcyanide in a solution of the effloresced salt. However, when

fragments on a slide, immersed in a drop of potassium ferro-

cyanide, were examined under the microscope, traces of a blue

coloration were also seen, wiiich showed the presence of cop-

peras, ferrous sulphate, in minute amount. It would not be

])ossible, without the most careful analysis, to determine the ex-

act character of such a natural vitriol ; since it may be consti-

tuted, according to the degi'ee of oxidation and hydration, of

indefinite mixtures of at least eleven known salts, viz., one fer-

rous sulphate, eight ferric sulphates, and two ferroso-ferric sul-

phates.

d. The darkened sui-face of a cube from the outer surface,

slightly marked to the eye by minute particles of the vitriol-

efflorescence. This presented, under the micj'oscope, a finely
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gnmiilar mass of ilie ])yrite-miiterial, seamed and interspersed

Avith the white particles, grains, and sometimes needles of cop-

peras in an almost continuous network. The surface ^vas gen-

crall}' deeply and vei'v irreguhirlj eaten out and honeycombed in

pits and cavities divided by jagged angular septa ; these cavities

often possessed a diameter of 0.06 to 0.10 mm., with a depth of

about the same amount. Many of the grains of pyrite displayed

cubical outlines, about 0.025 mm. on a side, which indicated the

full development of the cubical cleavage. On similar corroded

and effloresced surfaces, on the side of fissures further down, be-

low the point where the cubes were developed, the eroded pits

were a little larger, about 0.167 mm. in diameter, but the grains

of pyrite did not exhibit cubical forms.

Py rife, from Chili. The polished surface of a cube, about 1

centimeter on a side. To the eye, this surface showed a dis-

tinct striation in places ; under the microscope, little more than

jdanes of accretion, parallel to the edges of the cube, became

visible. The material appeared almost perfectly uniform and

homogeneous.

Pyrite, from WeehawJcen, N. J. The surfaces of octahedra,

in various stages of incipient oxidation. K surface which was

brilliant and polished to the eye appeared almost equally so

under the microscope, and the underlying material, shown on

conchoidal fractures alono- the edsfes, seemed to be homo-

geneous, though very pale in color. But many other surfaces,

showing a tarnish to the eye, presented in high illumination,

under the microscope, a brilliant display of iridescence, re-

sembling that of marcasite. Very often this tarnish was not

uniformly distributed, but displayed alternating bands of blue

and red colors, parallel, or intersecting each other in two or

three directions, parallel to the edges of the octahedral faces.

This mode of decomposition implies probably a uniform distri-

bution.of an enclosed unstable impurity ; since the course of the

oxidation has conformed exactl}^ to the cleavage structure of the

crystal. Other octahedra from the same locality showed the

last stage of complete oxidation, in the form of limonitic pseudo-

morphs, preserving, almost perfectly, the lustre of the faces and

sharpness of the edges and minute modifications. In i^laces,

delicate reddish-brown crusts were found deposited upon some
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of the crystal-faces. The fractured edges of these exhibited,

alternating brown and white lines, evidently the edges of alter-

nating films of red iron-oxide and of white gypsum. On other

octahedra of pyrite, less deeply attacked by oxidation, the red-

dish brown coating, about 0.1 mm. in depth, was observed to

be sprinkled with little particles and short needles of white vit-

riol. Their identity was sufficiently established by putting such

a crystal in a drop of water on a slide, with a drop of potassium

ferrocyanide in close juxta])osition, and connecting the two

drops by means of a wire, while under observation, when the

blue precipitate was formed which indicated the presence of a

soluble iron-salt. The observation was one of interest, in sug-

gesting that the slow oxidation, which results in the formation

of a crust of iron-oxide, differs in no way from that which pro-

duces the efflorescence of white copperas, in other materials, ex-

cept in the further complete oxidation of the iron protoxide.

It may also be again suggested that the presence of organic mat-

ter, as dust or in solution, must result in the final deoxidation

of the sulphuric acid set free in this decomposition, with its es-

cape as hydrogen sulphide, or sometimes a partial deposit in the

form of free sulphur.

Pyrite,from Lee, Mass. Thin flai<es of the white dolomitic

marble from Lee, containing pyritous particles in an active state

of decay. These were chipped from the surface of fragments

thrown aside from the construction of the Cathedral at Madison

Avenue and Fiftieth Street in New York City, which had been

lying exposed to the weather for a few months. Each rusty parti-

cle was surrounded by a reddish-brown ochreous film, penetrating

the marble irregularly in every direction, sometimes to a dis-

tance of one or two centimeters from the decaying particle.

The instability and consequent discoloi-ation were so marked, as

to suggest the possibility that these particles might consist of

marcasite. To determine their true nature, five pounds of the

stone were dissolved in weak hydrochloric acid, and the insolu-

ble residue was found to consist of angular grains of white

quartz, scales of red and colorless phlogopite, and the pyrites,

with a small quantity of imperfect prisms of brown and black

tourmaline, white tremolite in acicular granules, and bent rods

of black rutile. The pyritous grains presented ordinary fori^s
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of the nioditication of cubes of j)tjle biass-yellow color and bril-

liant lustre, certainly consisting of crystallized pyrite. No vis-

ible reason for the decay was apparent in these crystals.

From these microscopical observations, presented elsewhere^

in fuller detail, we may sum np the following conclusions :

First. In these fibrous nodules of pyrites, the outward

growth of the elongated cubes, of which the fibres consist, and

their mutual compression, have produced a condition of great

tension, which has facilitated their later disintegration.

Secondly. The material is mainly composed of a diluted

mixture of pyrite with a paler colored and unstable impurity.

Through this mixture, more or less pure pyrite is diffused in al-

ternating films or in scattered strings and crystals of a deeper

yellow color than that of their matrix.

Thirdly. The oxidation of the material has been facilitated

by its heterogeneous composition, by its fissured structure, and

by the tension among its fibres. It has progressed more rapidly

in the predominant paler colored mixture, has penetrated along

the seams between the fibres, and has then been hastened by the

development of the more minute fissuring, as the result of the

tension.

Fourthly. The development of this system of minute fissures

has furnished an enormous area for the internal condensation of

gases and va| ors from the atmosphere, chiefly oxygen and mois-

ture, whic has resulted in the speedy oxidation, pitting, de-

cay, production of crystals of vitriol, expansion, and final disin-

tegration observed in such forms of })yrites.

Fifthly. The mode of oxidation in all forms of pyrite is es-

sentially the same, resulting in the initial production of ferrous

sulphate and free sulphuric acid. By the removal, decomposi-

tion, or neutralization of the latter, oxidation of the ferrous salt

is promoted, which may be then rapidly converted into one or

more ferric sulphates, when freely exposed to the air. In the

purer forms of pyrite, subject to but slow oxidation, the results

of decomposition are washed away as fast as they form, and the

surface of the mineral retains its brightness, if the grain lies ex-

^ The Microscopical Structure of the Iron Pyrites, Jour. N. Y. Micr.

Soc. (1886). 1-12.
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posed to the air on the surface of a stone ; if huried beneath the

surface, the ferrous sulphate is likely to be immediately convert-

ed into a comparatively insoluble ferric sulphate, and from that

the ferric oxide may be immediately deposited ; if the matrix is

calcareous or maguesian, the ferric oxide is deposited at once in

place by precipitation, and a hepatic ])seudomorph finally results.

This material m;iy consequently detain small quantities of lime

and magnesia within its pores. Prof. Erastus G. Smith has re-

ported' these traces in his careful analysis of such alimonite-

eube, from the Trenton limestone near Beloit, Wis.

In the impure forms of pyrite, inclining to rapid oxidation, the

soluble ferrous sulphate is transported farther away, through

the matrix, before further oxidation and precipitation take

place. The extent of the discoloration thereby produced is lim-

ited only by protection from air and moisture ; the formation

of hepatic pseudomorphs is accomplished only in the pres-

ence of an excess of basic precipitant, such as " rock sa[)" satu-

rated by calcium-carbonate.'

E. General Conclusions in Eegard to Variation in

Decomposition.

A consideration of tlie facts connected with the paragenesis of

the three iron pyrites, especially of the general intermixtures,

intercrystallizations, and mutual replacements of the two more
common species, marcasite and pyrite, leads to the conclusion of

the constancy of their association in the most intimate forms.

Wherever the least deviation is noticed from the ordinary phy-

sical properties of either mineral, the presence of the other may
be at once suspected. The opacity of both preventing the ap-

plication of most optical tests, resort must be had to the close

examination of other physical properties. We are thus led to

the following general conclusions :

First, In regard to marcasite, the tendency to decomposition

and its absence are plainly associated with other physical piop-

ertics. When the mineral occurs in the rarer condition of com-
pact well formed crystals, with brilliant lustre, grayish-white

' Am. J. Sci., (1886), XXXI, 376.
'2 During publication, I have found this theory ah'eady suggested in a

brief note to Pyrite, in Dana's System of Mineralogy, (1883), 64.
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color, and high specific gravity, it resists decomi)Osition as ef-

fectively as the stable form of pyrite and as most silicates. But
when it occurs in crystals with lower lustre and density, whose

color inclines to a greenish tint, or in finely granular, scaly, or

columnar masses, of lower lustre, density, and purity of color,

and in which a little clay and moisture can be detected by anal-

ysis, such varieties are certainly inclined to more or less rapid

decomposition by efflorescence.

Secondly. The two minei-als, marcasite and pyrite, are very

commonly and abundantly associated (a) in more or less thorough-

ly intermixed masses, in which the grains or plates of each may
often be yet distinguished

—

{h) in nodules consisting of successive

enveloping crusts, com})osed alternately of each mineral, or of

mixtures of both—and (c) in crystals consisting of the substance

of one mineral, assuming the form characteristic of the other. In

most cases the constituents of such mixtures and associations

may be distinguished by their general physical properties : mar-

casite, for example, by its color, generally lower specific gravity,

somewhat inferior hardness, uneven fracture, and usual strong

tendency to decomposition.

Thirdly. The crystals and nodules which are generally assign-

ed to pyrite, on account of the crystalline forms of that min-

eral (cubes, octahedrons, etc.), which the individual grains pre-

sent, seldom consist certainly of that mineral in a pure condition,

save when they also exhibit its characteristic brass-yellow color,

high density and lustre, conchoidal fracture, and strong resist-

ance to decomposition. When inclined to alteration, however,

they invariably exhibit either a paler yellow, whitish or greenish

color, alow density and lustre, uneven fracture, and tendency

to granular or fibrous texture.

(Correlating then these three facts, the peculiar physical prop-

erties of marcasite, its common intermixture with pyrite, and

the presence of its other physical properties in most of the var-

ieties of pyrite which show ready alteration, the following con-

clusion seems inevitable. All specimens ofpyrite in active de-

composition are not pure, hut are intimate intermixtures of mar-

casite and pyrite, prolally in the most minute, i. e., 7nolec2ilar

conditions of these minerals.

^ye may here recall the interesting investigation of G. Briigel-
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manii on the variation of specific gravity, and of other physical

characteristics in series of artificial intermixtures, in various

proportions, of simultaneously crystallized salts. His observa-

tion, that ^^ crystalline intermixtures have for the most part a

different specific gravity than that which corresponds to the cal-

culated mixture-proportions of their components,'" was referred

to changes of volume, whose course, like that of the figures for

specific gravit}^ ran without any parallelism to that of the

changes in mixture-proportion. This conclusion, however, can

have no pertinency here, as his salt-intermixtures were all ob-

tained by fusion, usually accompanied by expansion. Those

now under consideration—the natural intermixtures of the two

dimorphous sulphides—are certainly deposits from solution,

and, however intimately blended, may be far from homogene-

ous and have probably never been attended with any change of

volume.

There is every reason to believe, that, in the lessened sensi-

bility toward chemical action exhibited by the harder and

heavier of these two homologous minerals, Ave have a fresh illus-

tration of the well-known law, which, in another connection,

T. Sterry Hunt has thus stated :
'' The hardness of these iso-

meric or allotropic species, and their indifference to chemical

rengents, increase with their condensation, or, in other words,

vary inversely as their empii-ical equivalent volumes.'" The

fact of tliC inferior hardness of marcasite, though not recognized

in the general treatises on systematic mineralogy, has already

been noted in the papers of Breithaupt, Senft and others ; I

have pointed out beyond that it specially characterizes certain

crystal lographic faces of that mineral. It may bo safest to refer

the mode of condensation of the molecule in the heavier min-

eral, pyrite, to subtle schemes of natural blending or interpene-

tration, of course far beyond microscopical detection, and,

it may be, passing all i)resent comprehension. But tak-

ing into consideration the physical properties which can

be recognized, Ave are led to suspect that the material of the

lighter crystals of marcasite, and especially of its granular

forms, may consist in miniature of an interlacing network of the

^ Ueber die Krystallisation, Beobachtungen und Folgerungen, Leipzig,

(1884). 17.

3 Chem. and Geol. Essays, 457.
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spearbccided crvstuls, needles, twins, etc., which the iiatunil

forms of this mineral present to the naked eye. Within these

interstices, air and atmospheric moisture are condensed over the

entire area and locked up in the most constant and intimate

contact-, or these invisible cavities may be partially occupied by

other sulphides, clay, quartz, etc., whose presence is shown by

chemical analysis. Both the area exposed to attack and its du-

ration must enormously exceed those possible on the ordinary

exterior surface of a visible ci'ystal ; while color, lustre, and

density are equally decreased by the porous texture of the mass.

If we can assume such a molecular constitution, the well-known

facility of decomposition Avill be easily understood. On the

otlier hand, the a'ssociated high specific gravity and resistance to

decomposition shown by tiie well ci-ystallized forms of the min-

eral, such as those from the chalk, are well explained by the

corresponding compactness of texture and absence of interstices,

attending the metasomatic alteration or replacement of the min-

eral by ])yrite.

With pyrite, on the other hand, we may i)erhaps assume

a naturally compact texture, when pure, from the crystal-

lographic symmetry of forces implied in its isometric con-

stitution. The resulting absence of interstitial cavities and im-

purities, and therefore of an internal area ex])osed to condeusa-

tion of oxvgen and consequent decomposition, are naturally ac-

companied by the high color, lustre, density, and freedom from

alteration observed in well crystallized forms of the mineral,

liut the genei'al detei'ioration of the common varieties of the

mineral in all these properties, and their close approach to those

of maj-casite, api)ear to imply a general intermixture with that

mineral, excei)t in regions of high local metamorphism, such as

Elba, Colorado, etc. In the fibrous, and esjiecially in the gran-

ulac forms of ]iyrite, such as constitute the usual nodular and

]-adiaiing forms of the mineral, the intermixture of marcasite

becomes at last visible, at least under the microscope, and these

forms are notorious for ready decomposition. But the absorp-

tion of oxygen, shown in the preceding analyses, indicates that it

may also be true that even pure pyrite, in so finely divided a

condition, may yield far more easily to oxidation. The early

observer, Ilenkels,^ recognized the fact that the rapidity of vit-

^ Pyritologia, Leipzig, (1754). 805 and 790.
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riolesceiice was increased in pulverized pyrites, attributing it to

the increase of exposed surface ; also, that in nodules, this ac-

tion begins in the interior, where the texture is loosely granular

and full of clefts. So also Knop^ found, on direct experiment

on the pyrrhotite of Horbach, "that the vitriolescence of the

ore in a finely divided condition proceeds more rapidly than in

the form of larger fragments." In the fibrous nodules of pyrite,

the material appears to be also in a state of extreme lateral ten-

sion, which has facilitated its thorough sub-division by fissures,

the deep entrance of air and moisture, its rapid oxidation, and

ready and continual yielding to further disruption by the out-

ward pressure of the copperas ci-ystals formed during efflores-

cence. In the preceding discussion attention'has been entirely

given to the common varieties ot pure iron-pyrites, without re-

gard to the exceptional cases, only one of which is on record, in

which other metallic sulphides, e. g., chalcopyrite, have acted as

as accessory agents in producing the tendency to decomposition.

Other instances will be given beyond.

II.—DETERMIlfATION OF DeGREE OF STABILITY.

There are many practical applications of these facts, stated at

the close of this paper, which show the ])ressing need of arti-

ficial methods of experiment, by which to determine the incli-

nation to oxidation or degree of stability in certain specimens of

these ii'on sulphides. We may, in passing, here i-ofer to the ex-

periments of Malaguti and J. Durocher,^ who tested a series of

specimens of metallic sulphides with a solution containing silver

chloride, and then determined the amount of the silver salt thus

decomposed. From their genei'al results we may select the fol-

lowing, which, in the third column, represent the comparative

action of the iron sulphides on the silver salt, the amount of the

sulphides being taken as 100.

' N. Jahrb. Min. Geol. Pal., (1873), 521.
^ Ann. d. Mines, (1850), 4 Ser., XVII, 294.
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4.402 0.25

4.601 .50

4.931 .50

4.973 1.00

4.771 1.00

1.00

remark

;

:

'' Thus in

Decomposition of Iron Pyrites. 153

Yellow cubical pyrite, containing no visible

impurities,

Yellow pyrite, in icosahedrons, Kougsberg,

Compact marcasite, (Ke, 44.6 per cent.),

Yellow pyrite, in ])yritohedrons.

Radiated and globular marcasite, "pyrite

blanche,'' (Fe, 45.4 per cent.), -

Marcasite in advanced decomposition,

In reference to these results, the authors remark:

tbe series of the iron pyrites, which are generally quite pure, it

jippears that the facility of decomposition varies with the den-

sities and the crystalline forms ; in a word, with the molecular

condition." However, but slight analogy can probably be as-

sumed between the results of the action of a silver solution upon
jiyrites and those of the weathering now under consideration.

The proper experimental methods for our purpose may be either

chemical or physical ; the one, by exposure of the specimen of

])yrites to the action of an oxidizing atmosphere or liquid ; the

other, by determination of the specific gravity of the sjiecimen

under ti'ial.

A.

—

Teial of Pveites by Oxidation.

Several methods of trial were tested, some with the object of

quantitative estimation of the jiroducts of oxidation. Only

brief reference need be made to methods found unsatisfactory.

I. Trial ofpoiuder in hromine-vapor. In the following table

are presented the I'esults of experimental trial of a series of typi-

cal forms of pyrite from a number of well-known local-

ities, arranged very nearly in the order of decreasing specific

gravities. The specimens were finely powdered, and passed

through bolting cloth, and exactly one gramme of each was

spread out thinly over a shallow watch-glass. These were all

exposed, under a large bell-glass, to an atmosphere of bromine-

vapor, for the same length of time, twelve hours; the iron-

oxide set free was then dissolved out in sulphuric acid, and its

amount determined volumetrically. The results obtained, in the

fourth column, show the correspondence of decreasing resistance

to oxidation, with decrease of specific gravity and more rapid
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decay by exposure to the weather. The facts in the last column

could only be deternriined, in some cases, from the hand-speci-

mens ; but the deposit of iron-ochre on some of these {e. g.^ No.

46), plainly did not indicate the results .of weathering, but

either of subterranean decomposition, (an agency distinct from

^' weathering" in both character and duration), or merely of

the transport of iron-ochre from the upper parts of the vein or

gangue and its deposit upon these crystals.

This mode of experimental trial of a pyrite can evidently be

used to obtain satisfactory information as to its inclination to

oxidation, in comparison with one of the stable varieties, such

as that of Elba, Piedmont, or Colorado, of which specimens are

easily obtainable.

2. Trial of poivder in aqueous solution of bromine. In the

hope of ensuring more speedy and uniform results than those of

the preceding process, the method was tried of placing weighed

equal quantities of finely pulverized jiyrite, from different local-

ities, in stoppered bottles, and adding simultaneously equal vol-

umes of a weak solution of bromi?)e in water. However, the

action was very rapid, the bromine becoming exhausted and the

solution decolorized in a few minutes, in every case. This

method was tlierefoi-e abandoned.
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3. Trial ofpowder hy long exposure to the air. A number of

pulverized and weighed samples of pyrite from 16 localities had

been set aside in watch glasses upon a shelf in the laboratory,

and soon gave apparent evidence of gradual oxidation, by sul-

phurous odor, more or less decided caking of the powder, and

sometimes a slight change of tint ; this conclusion was con-

firmed by a chemical test. In the hope that a method of trial

might be devised, founded on even so slow a process of atmo-

spheric oxidation, the samples were left undisturbed for two

months. The amount of iron set free as oxide was then deter-

mined by solution in sulphuric acid and titration in the usual

way. The results varied from 0.5 to 2 per cent, of the quan-

tities taken, the latter amounting to 0.5 to 3.8 grams. On ar-

ranging the figures in parallel columns with those of the specific

gravities, no correspondence or progression of any kind was

found. The oxidation had evidently been almost entirely super-

ficial and soon stopped, even within a thin layer of the fine pow-

der, by its speedy caking. The method was therefore given up

as unsatisfactory.

4. Trial of crystals in hromine-vapor. A series of small crys-

tals of pyrite of varying densities, all compact and with bright

lustre, was then exposed to the vapor of bromine in the same

way, under a large bell-glass, as in Method No. 1. Only two

observations wei'e recorded in each case, after exposures of 10

and of 50 days respectively ; the latter was unnecessarily pro-

longed, distinctive action having been developed by the end of a

fortnight.
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'I'liese experiments broualit out the fdllowing facts :

First. The etfeet of oxidation, ,im-ing the first ten d.ys, ap-
I-eared to the eye to be confined to more or less loss of polish
caused by a gradually overspreading film of tarnish. A latent
process ot internal decomposition was however in progress, onlv
;"

one case suggested (No. 91), by the finely cracked surface".
1 he gradual disnitegi-ation and increasing strain produced by
the internally developed films ot vitriol finally resulted in sud-
den rupture, with explosion of the loose and bulky yitriol-pow-
der. Minute sharp sjilinters of fractured pyrite often
abounded through this powder. This reaction is markedly
characteristic of the marcasitic and lighter varieties of pvrite
toward the bottom of the series. The relationship is apparent!
between these miniature explosions under artificial conditions of
oxidation, and the well-known natural explosions of masses of
the m,ner,d during weathering. On the purer pyritio and
heavier varieties, the action differed by the formation of a thin
him or crust of vitriol on the outside of the crystal, and by the
retention of crystalline form, even when the vitriolic decom-
position became complete

; the attack was almost or entirely
external, and no internal strain or sudden rupture ensued.

becondly. The presence of enclosed impurities was shown by
green, gray or black tints of the efflorescent vitriol, the latter
sometimes indicating the enclosure of carbon in the pyrite of
Coal-sha es (Nos. 84 and 91) and of carbonaceous argillyte (No
104

,
and sometimes that of lead or other impurities (No 3)'

Such impurities have doubtless exerted an accessory influence
toward ready oxidation by facilitating the entrance of the cor-
rosive agent. The same experiment was repeated upon another
set of bright crystals, with the substitution of the vapors from
fuming nitric acid in place of those of bromine.
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Tkial oy PfKiTE Crystals By Vapor of Nitric Peroxide.

g'
8p. Form of

1

Tarnish Efflorescence Nuclei of Pyrite

t^i'l Locality. Or. crystal after
|

left undecom-

"1 tested. lU days. after 50 days. posed.

3 Marsden's

1

5.023 Cube. Tarnish- Decom posed A few granules
Diggings,

1

ed, with explosion and many fine

111.

1

to grayish and
i white powder.

splinters."

8 Alabama, 5.011 Cube. Tarnish- Like No. 17. Large grains.

N. Y.
1

ed.

10 Gilpin Co., 5.011 :Pyrito- Bright A mere yellow- No trace of dis-

Col. hedron. as ever. ish film, with-
out powder;
form perfect.

integration.

17 Pinal Co., 5.007 ;Cube. Bright About i al- Two large

Ariz. as ever. tered to yel-

lowish white
powder: form
retained.

grains.

31 French Cr'k, 4.997 Octahe- Bright. AVhite vitriol. None.
Pa. 1 dron. stained red-

dish external-

ly : form re-

tained.

39 Bristol, Ct. 4.993 Cube. Tarnish AVhite and gray One crystal

ed.
1
powder; form' merely crust-

1 retained. ed with vitriol.

41 Gt. Barring-
ton, Mass.

4.991 Cube. Bright Like No. 17.

as ever.

Large grains.

46 Roxbury, 4.985 Cube. Bright. Decomposed Some grains

Mass.

i

with explo.sionj and many fine

\ to bulky gray- splinters.
' ish and brick-

red powder.
51 St. Lawrence 4.970 Cube. Tarnish- Deco m p s e d None.

Co., N. Y. ' ed. to abundant
white powder 1

55 Guanajuato. 4.954 Cube. Dulled Soft gray and A few granules.

Mex. lustre. white powder.
62 Franconia, 4.941 Cube. Tarnish- Mostly to a A few granules.

N. H. ed. white powder,
with some
waxy yellow
flakes.

71 Weehawken, 4.919 Octahe- Tarnish- Yellow'h white A few tarnish-

N. J. 1
dron. ed. powder, part-

ly grayish.
ed particles.

91 Mahanoy 4.905 Cube. Dull tar- About ^ decom- Large grain.

City, Pa. nish. posed,with ex-

plosion, to soft

graj^ powder,
in parts white
or black.

96 Somerville, 4.843 Cube. Dull tar- Deco m p s e d One cube mere-

Mass. nish. to abundant ly encrusted
powder, as in with vitriol.

No. 3. 1
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Tlje SMine i-esults ;ire dispUived in this series as in the j)i'eced-

ing. uith no Hpi)ai-ent advantage from the change of reagent.

B. Microscopical Examixatiox of Etched Nuclei.

The evidences already obtained have indicated the intermix-

ture, in most specimens of iron-pyrites, of two species, the one

strongly resistant, the other readily submitting to any process

of oxidation by either natural or artificial agency. The ques-

tion was thereby suggested whether the surface of a pyrite-

crystal undergoing such process of corrosion might not exhibit

minute cavities corresponding to the crystalline form of the par-

ticles of the more readily attacked mineral, marcasite, supposed

to be enclosed. The surfaces of the nuclei or undecomposed

I'emnants of pyrite, referred to in the last columns of the two

preceding tables, were therefore carefully examined under low

magnifying povvers, up to 200 diameters, on the stage of a mi-

croscope. Occasionally some rhombic forms, more or less indis-

tinct, were noticed in the cavities on some of these pitted surfaces,

but none wliich could be with certainty assigned to the removal

of marcasite-crystals. The i-esults of the microscopical exami-

nation of these artificially etched surfaces thei-efore correspond

essentially to those obtained from the weathered and decayed

specimens of jiyrite, already reported. In most cases, it is

probable, the intermixture is far too intimate and minute for

identification in this way— it may be, even molecular ; the nor-

mal ciTstalline form may also have been rarely developed in

grains enclosed under such conditions. But the examination,

though unsuccessful in its direct object, brought out facts of

much interest concerning the internal structure of these speci-

mens, of which the principal may be briefly summed up in the

following Table;
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Col-

lection

No.

Locality

Decomposition of Iron Pyritefi

ETCHED NUCLEI OF PYRITE.

I

Sp.

Gk.

Etch-
ing

Agent.

Characteristics of the
Etched Surface.

31 French Creek,

i
Penn.

31 French Creek,

I

Penn.

39 Bristol, Conn.

3 Marsden'sDlggings, 5.028 Br
111.

6 Cochise Co., Ariz. 5.015 Br

10 Gilpin Co., Col. ,5.011 Br

10 Gilpin Co., Col. 5.011 NO'^

8 Alabama, N. Y. ! 5.011 ! NO'^

18 Doguatschka, Hun- 5.006 NO-'

I

gary.
I

22 Central City, Col. 5.003 Br

26 'French Creek, 5.001 Br
I Penn.

4.997 N0-=

4.997 Br

4.993 NO^

Man}' coarsely ciystalline irreg-

ular grains, projecting above
a tine matrix seamed up into

minute squares by the cubical
cleavage.

Ver}' minutely and uniformly
mammillated to a shagreen-
like surface, cau.sed by pro-
jecting spherules and cubes.

A similar shagreen-like surface,

but with a few projecting
coarse grains. Granules of
the groundmass mostly cubes
and square plates, in rounded
aggregations or spherules.

The same, with the round or el-

liptical form of the spherules
and pits well marked : diam-
eter, 9.8 to 66.7 //', averaging
about 40 // (1-625 inch). Gran-
ules about 6 ii in diameter.

Shagreen-like spherules, 17 to 82

fj. , averaging 44 i.i ; often rect-

angular, and commonly made
up of exceedingly minute
cubes.

The same shagreen-like surface.

Granules less distinct and
regular, averaging 3.7// in di-

ameter.
^linutely shagreen-like. Many
round pits. Also larger ellip-

tical grains projecting. Wid-
ened cracks abundant.

Minutely shagreen-like, the com-
ponent cubes about 4 // in di-

ameter. Surface furrowed by
short branching lines.

Much roughened by irregular

lines and clefts, with small
shagreen-like patches here and
there.

Coarser grains (sometimes octa-

hedra) projecting above the
predominant, very fine grained
a:roundmass.

Like No. 26.

^ The standard ft or micra equals 0.001 millimeter, or about 1-25,000 of

an inch.
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ETCHED NUCLEI OF VYmT^.— Continued.

163

Col-

lection

No.
Locality.

43 Traversella, Italy,

46 Roxbnry, Mass,

55 Guanajuato, Mex,

84 Hazelton, Pa,

91 Mahanoy City, Pa.

91 Mahanoy City, Pa.

96 Somerville, Mass.

102 Scholiarie, N. Y.

Sp.

Gr.

Etch-
ing
Agent

4.985 Br

4.985 NO^

4.954 N02

4.907 Br

4.905 NO^

4.905 Br

4.843 N02

4.809 Br

Characteristics of the
Etched Surface.

Minutely shagreen-like, or mere-
ly pitted on some faces. Cracks
and cleavage-lines etched out.

Coarser shagreen-like surface.

Spherules often elliptical,

sometimes square. Some sur-

faces merely pitted.

Finely granular mass, thorough-
ly seamed by very minute
clefts. Slight differences in

the color and lustre of the
granules.

A minutely spongy, yellowish
white and deeply fretted net-

work ; the cavities and grains

about 4 /.I in diameter. Cleav-

age lines marked by the pro-

jection of solid brilliant yellow
ridges.

Minutely fretted and pitted like

the preceding, with many
short furrows, and rarely pro-

jecting octahedra.

Like the preceding. Rarely, a
few isolated spherules.

Coarse grains projecting above
a fine grained groundmass.
Cleavage-lines etclied out
deeply, sometimes producing
six-sided grains by crossing.

Commonly pitted, and furrowed
by irregular clefts. Abundant
particles of gray quartz inclu-

ded, separated by a network of

bright pyrite.

When it is considered that the specimens subjected to the oxi-

dizing tests were, in m11 cases, crystals selected for apparent pur-

ity, with brilliant faces and generally a strongly marked con-

choidal fracture, it will be seen that these peculiarities of etch-

ing point to remarkable differences in structure and in latent

composition, and to an unexpected lack of homogeneity in

most specimens. Of these differences the proofs thus obtained

were far more conclusive than those by the ordinary microscopic

examination of the natural crystal-faces or fracture-surfaces.

The following five varieties of etching were distinguished, and
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c)f some of them })hoto-microgTai)lis are presented in the two-

Plates illustrating this ])aper.

a. {Plate 8, Figs. 1 and 2). A mammilhited or a i)itted sur-

face, more or less uniform, best compared to that of shagreen in

miniature. The pitting alone, at first glance, might suggest the

regular ei'osion of a homogeneous material iiito rounded cavities,

as it progressed uniformly from separate scattered points. A
distinctly oolitic structure, hovvevei-, is shown on the mammil-
hited surfaces, by the projecting i)apill8e, or the pits left by their

removal, which plainly correspond to s})herules, 9 to 82 micrasin

diameter, which vary, however, considei'ably in form, being often

elliptical, rectangular, or represented by cubes. They usually

appear to be constituted of exceedingly minute granules, 3 to 6

micras in diameter, sometimes spherical in form, often cubical
;

these minute cubes occasionally show a diffei'ent orientation of

their axes from each other and from the main crystal, as if

grouped concentrically around scattered nuclei. This shngreen-

like surface is predominant on most of the etched faces of the

heavier crystals of pyrite, down to the specific grnvity of 4.98.

The only a})parent exception, thut of Specimen No. 3. at the

head of the Table, is the one whose density—as we have already

had evidence— is probably unduly increased, partly by enclos-

ure of galenite. I therefore believe this oolitic sti ucture to be

characteristic of normal pyrite, tind this shiigreen-like surface,

when general over an etched ciystal, to bear testimony to the

purity and stability of the mineral.

h. {Plate 9, Fig. 3). A surface roughened by coai'se irregular

projections above an even plane, very finely granular and some-

times shagreen-like. The structure here consists of coarsely

crystalline yellow grains, sometimes octahedra or cubes, of })ure

pyrite, resisting oxidation, scattei-ed in greater or less number

through a fine grained and impure groundmass, which may be

lighter in color and yields more readily to oxidation. This het-

erogeneous structure may occur in some of the heavier varieties,

but is characteristic of those with a specific gravity below 4.98

and with inferior stability.

c. A surface either ribbed by projecting parallel yellow ridges,

marking the cleavage planes, or furrowed by lighter colored

clefts and lines which have been etched out. In these we have
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apparent evidence of contraction or fracture of the material

during its foi-mation. and of the filling in of the clefts by later

deposit, sometimes of juirer resistant material, and sometimes

of imj)ure matei'ial which yields first to oxidation. Hexagonal

figui'es are often thus produced by the mutual intersection of

the cubic and octahedral cleavages of the mineral. This consti-

tution is only seen in the lighter unstable varieties, with specific

gravity below 4.98.

d. {Plate 9, Fig. 4). A spongy cellular suiface, deeply fretted

into an irregular minute network. This clearly shows the in-

timate and uniform intermixture throughout, in large propor-

tion, of a constituent yielding readily to corrosion. Such a

structure characterizes the light pyrite common in bituminous

coal, in which the impurities apparently consist of both mar-

casite and carbonaceous matter, and lower the specific giavity

to 4.90. In this constitution we have unmistakable proof of

great instability.

e. An irregularly pitted and furrowed surface, with distinct

differences in the color, lustre and surface of the constituent

grains. These phenomena indicate the enclosure of gangue-

matter, quai-tz, or other impurities, with a decrease of the spe'

cific gravity to the low^est extreme, as in No. 102 at the bottom

of the Table. Though the pyrite present, in cases like this,

may itself possibly be pure and free from marcasite, the con-

ditions of the structure are peculiarly favorable for rapid oxida-

tion, and such specimens are probably always highly unstable.

While therefore I have not succeeded in determining, for the

marcasite enclosed in pyrite, morphological characteristics by

which to establish its presence directly, its minute particles re-

veal themselves, as to pro^iortion and mode of distribution, by

their influence on the erosive etching of the enveloping

groundmass. This seems then to afford a useful means of in-

vestigation, if due care be given and sufficient area of etched

surface be subjected to the microscopical examination.

III. Determifatioi^ of the Density of Pyeites.

It has been already manifest that the records of the few ex-

periments, which have yet been made on the specific gravity of

these minerals, furnish us with little satisfactory information

on many important points : e. g., the purity of the material un-
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der trial, as ensured by preliminary microsco])ical examination
;

the projoer mode of experiment, {. e. , on coarsely crnshed

material, rather than on complete crystals ; the exact crystalline

form, as an assurance of identity ; and any data connected with

the tendency to decomposition of each specimen under investiga-

tion. I have now to present the results of a careful examina-

tion of a large number of specimens^ of iron-pyrites in my own
cabinet, from American and foreign localities, chiefly crystals

selected for their perfect forms and apparent purity. A brief

description is first given of every specimen in the collection of

each of the three minerals, concluding with the apparent evi-

dences of visible decomposition. In the tables, the collection-

number of each specimen is given in the first column, and its

locality in the second. The specimens of each mineral are num-
bered and arranged in the order of decreasing specific gravity,

stated in the third column. A large part of these determina-

tions was made, with the help of two assistants, on material

which I had previously selected, crushed, picked out and exam-

ined under the microscope. In most instances, the specimens,

crushed to coarse powder, were previously fi-ecd from the film

or stain of adhering iron-oxide by short digestion in dilute

hydrochloric acid ; this was thoroughly washed out, before the

specific gravity determination was taken. The exceptional cases,

in which this pieliminary digestion in acid was omitted as un-

necessary, are indicated by an asterisk, attached to the collec-

tion-number of the specimen in the first column. In the fourth

column is recorded the actual weight in grams of the amount

of mineral used in the preceding determination, as one element

of judgment of its accui-acy. In the tables for marcasite and

pyrite, other columns present my view (explained beyond) of

the theoretical mineralogical constitution of each specimen ;

and in the table for pyrite, the prevailing ci-ystallographic forms

are presented in the sixth column. At the close of each prelim-

inary description, as well as in the last column of every table,

are recorded the evidences of decomposition apparently exhibit-

^ My grateful acknowledgements are due to Profs. B. K. Emerson, T.

Egleston, J. S. Newberry, and D. S. Martin, and Messrs. B. B. Chamber-

lin, J. M. Habirshaw, and B. G. Amend for the contribution of thirty

specimens for this investigation.
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ed by the luind-specimcn. It will be seen that these vary wide-

ly, fi-om a barely visible iridescence, to efflorescence, to a thick

inci'ustation by iron-ochre, and to comj)lete hepatic alteration.

Various conditions, however, have of course occurred in the

vein or rock-matrix once occupied by the specimen ; in many
cases it has been completely enveloi)ed and thus protected from

oxidation, however perishable ; in others, though stable, the crys-

tals of })yi-ites have probably received stains or deposited crusts

of iron-oxide, derived from the decomposition of associated min-

erals or of their matrix ; in other instances, the specimens have

been exposed directly to the weathering influence of the atmo-

s])here. The conditions of oxidation have therefore been too

vai-iable to permit entire reliance on the present indications of

decomposition, as a measure of stability.

A. Pyrrhotite.

A few interesting specimens of this mineral, incidentally col-

lected, were included in the investigation, and will be first de-

scj-ibed.

No. 1. Pyrrhotite. Ore Knob, Ashe County, North Carolina.

Massive, with iridescent, dark bronze-colored surface, and very

irregular fracture. Some division-planes run aj^proximately par-

allel, and are more or less wavy. On fresh fracture, an indis-

tinct fibration and glistening light reddish gray surface, with

slight bronze tinge, which deepens in shade on short exposure.

Apparently homogeneous and pure, except from a few small en-

closed granules of golden yellow chalcopyrite. Decomposition :

abundant iridescent or dark reddish brown films over the nu-

merous intersecting surfaces of fracture. Under the micro-

scope, a beautiful and general iridescence is seen over the fresh

and very uneven fracture, but no visible impurity.

No. 2. Pyrrhotite. Schneeberg, Tyrol. A drusy crust, upon

a fine grained veinstone which is a mixture of pyrrhotite and

gray quartz. Brilliant reddish bronze hexagonal plates, with

edges deeply striated. Strongly magnetic. On fresh fracture,

reddish black, uneven, and glistening. Soft to the knife, with

dull brownish black streak. Decomposition : the surface of

fracture becomes yellowish and reddish on exposure ; the sur-

face of the plates is largely covered by tarnish, sometimes dark

blue and iridescent, while the interstices of the surrounding
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veinstone are colored by a film of reddish to reddish brown iron-

ochre.

No. 3. Pyrr. otite. Elizabeth town, Ontario, Canada. A tab-

ular mass, a])pareutly a fragment of an imperfect crystal imbed-

ded in calcite. Fresh fracture, gray, glistening with high lus-

tre, and uneven. Strongly magnetic. Small geodcs in/the

vicinity are studded with minute crystals, brilliant bronze-

colored, hexagonal, with many modification-planes. Decompo-

sition : dull reddish bronze-colored tarnish, iridescent in places.

Pyrrhotite.

o p . Weight Evidences of ten-

No. Locality. tiro ^y taken, in dency to decom-
at 10 o. • ; •

grains. position,

1 Ore Knob, N. C. 4.661 8.119 Iridescence.

2 Schneeberg, Tyrol. 4.596 2.298 Tarnish and ochre-

ons film.

3 Elizabethtown, Can. 4.542 1.039 Dull tarnish.

In No. 1, the density is undoubtedly increased by the inter-

mixture of a small proportion of pyrite throughout the massive

ore. In No. 3, the figures are lower than those obtained by both

Smith and Harrington (Nos. 4 and 12 of Table in Part I, of this

paper, page 371). The determination in No. 2 was made with

the utmost care, by scraping the shining crystals from a choice

specimen, digesting them repeatedly in a weak solution of tar-

taric acid to remove adhering iron-oxide, and then picking out

the pure crystals under a loup. The specific gravity obtained

agrees exactly with the average, 4.597, of the sixteen best deter-

minations already published (Part I, page 372), and this figure,

(or 4.6, as already suggested by Rammelsberg), probably approx-

imates very closely to the density of normal pyrrhotite.

In this connection it may be added, in regard to troilite, that its

superior specific gravity, 4.681—4.817, which Rammelsberg has

discussed^ with reference to tlie constitution of pyrrhotite, ap-

pears to be connected with two conditions: the intense sur-

rounding compression, which has attended the solidification of

the meteorite and its strong crystallization, (indicated by the

Widmannstattian figures), during cooling from the state of fu-

sion ; and also, it may be, the enclosure of microscopic films and

1 Zeits. d. d. geol. Gesells., (1864), XVI, 271.
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strings of metallic iron, corresponding to tlie veinlets visible to

the eye, often seen within the margins of the troilite-nodnles.

Therefore it wonld seem unadvisable, as already suggested, to

consider at all this abnormal form of iron-sulphide in any ref-

erence' to the densities of the kinds of iron-pyrites produced on

(>ur own i)lanet.

B.

—

Marcasitk.

The following specimens of this mineral were carefully

sUidied, and their densities determined with all precautions to

anticipate oxidation.

No. 1. Marcasite. Cumberland, England. Hollow incrus-

tation-})seudomorplis after barite, implanted on a group of

barite-crystals. The crusts are grayish white to tin-white and

splendent on fracture, with surfaces drusy with pseudo-octahe-

drons or rhombic pyramids, whose smooth, rectangular, termi-

nal faces (the basal pinacoid, OP) project but slightly ; a few

minute rhombic prisms also occur, and some hexagonal though

apparently triangular twins. Under the microscope, no impur-

ity whatever was seen, to account for the high density obtained.

The specimen, as received, was mislabelled '^pyrite."

Evideiices of Decomposition : a copper-red tarnish with rather

dull iridescence.

No. 2. Marcasite. Canterbury, England. A rounded bronze

yellow nodule, with mammillary surface, exactly like No. 5,

with the apices of the square pyramids all rounded. From
the Gault formation. Strikes fire readily with steel. Fresh frac-

ture, tin -white, with yellow iridescence upon the faces of the

bladed plates radiating from the nucleus ; this implies incipient

decomposition throughout the apparently compact nodule.

Decomposition : a rather dull bronze tarnish over the exterior

surface.

No. 3. Marcasite. Nova Scotia. A spherical nodule of

bright orange-yellow tinge, imbedded in grayish clay. The sur-

face is drusy with truncated rhombic pyramids, apparently

nearly square, slightly projecting, as in No. 1, with composite

six-sided plates visible on their sloping faces, as well as a few

minute implanted rhombic prisms. Fresh fracture, grayish

» Rammelsberg, Pogg. Ann., (1864) CXXI, 370.
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white, with a slight yellowish tinge caused by incipient tarnish

on the faces of intersecting bladecl plates, sometimes drasy with

microscopic crystals of the same mineral.

Decomposition : a slight orange-yellow tarnish.

No. 4. Marcasite. Bohemia. A nodule made np of clustered

groups of crystals encrusting a fibrous blackish nucleus. Com-

l^osite platy rhombic pyramids, sometimes Avith the rectangular

terminal faces (OP) ; also in striated twins. On fracture,

grayish white and brilliant. The crystals only were used for

the specific gravity determination.

Decomposition : on the crystals, a dull blackish film and

bluish iridescence ; on the nucleus, some efflorescence of white

and yellow vitriol, chiefly ferrous sulphate, which corrodes the

specimen-label.

No. 5. Marcasite. Folkestone, England. An elongated

rounded nodule, with finely granular nucleus. The outer crust

is grayish white and brilliant on fracture, coarsely radial with

thin platy structure. Surface made up of thin rhombic plates

of the usual six-sided form, in nearly square mammillary aggre-

gations ; also twinned triangular plates. The terminal faces

(OP) are nearly square. From the Chalk. Decomposition:

bronze yellow tarnish.

No. 6. Marcasite. Belgium. Very ij-regulai* nodule with

rough prongs and projections. Grayish white and brilliant on

fracture. Surface drusy with composite quadrilateral pyramids,

made up of scaly, ill-developed i)]ates, sometimes octagonal
;

terminal face (OP) broad. Strikes fire readily with steel. De-

composition : a fresh fracture soon becomes yellowish. Outer

surface covered by a dull brownish yellow and brownish black

film, inky to the taste, with traces of an efflorescence of white

vitriol.

No. 7. Marcasite. Hannover, Germany. Tooth-like rhombic

pyramids of the type of Galena, 111., and twinned forms, with solid

angles bevelled and faces slightly sti-iated. Grayish white and

brilliant on fracture. Decomposition : dull blackish gray tar-

nish, sometimes with a blue iridescence.

No. 8. Marcasite. Marsden's Diggings, Galena, Illinois. A
coarsely nodular crust upon sphalerite. Grayish white and

brilliant on fracture. Surface studded with tooth-like rhombic
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pyrjiinids, with the terminal face (OP) rounded and finely stri-

ated. Decomposition : a bright greenish gray or bronze tar-

nish, spotted with copper-red or iridescent films. Minute yel-

lowisli and reddish white pcirticlcs of efflorescent vitriol, chiefly

fen-ic sulphate.

No. 9. Marcasite. Galena, Illinois. Thin drusy crusts, on

cubes of g;ilenite, adhering to sphalerite. Sharp tooth-like

rhombic pyramids, like those of Nos. 7 and 8, with many
twinned forms ; terminal faces (OP) sometimes nearly square,

sometimes linear and barely visible. Grayish white and brilliant

on fracture. Decomposition : rather dull brownish yellow tar-

nish over the surface.

No. 10. Marcasite. Champion, Jefferson County, New York.

A coarsely fibrous crust with bunches of radial structure, upon

a granular nucleus made up of grains of radial structure.

Grayish white and brilliant on fracture. Over the surface of

the crust the radiating bladed fibres terminate in the apices of

tooth-like pyramids, whose terminal faces (OP) are unusually

broad and nearly square ; some twinned forms also occur.

Specimen, as received, mislabelled ''pyrite." Decomposition:

yellow iridescent tarnish on some fibres, and reddish brown

iron-ochre spread over tlie surface of the crust.

No. 11. Marcasite. Folkestone, England. Spear-headed,

deeply striated twinned ci-ystals and groups, imbedded iu ash-

gray chalk. Grayish white and brilliant on fracture, and very

hard. Decomposition : a bright yellow or blue iridescent film,

or a dull bronze-colored tarnisli, passing into a soft crust of

orange-colored iron-ochre.

No. 12. Marcasite. Joplin, Missouri. A thick crust of long

rhombic prisms, composite and platy and marked, by strong stri-

ation, producing a fibrous appearance. All the faces are curved.

Grayish white and brilliant on fresh fracture. Associated with

sphalerite and quartz. Decompositio7i : the fresh fracture soon

colored yellowish ; the surface of the crystals rendered beautiful

and brilliant by a bronze-yellow iridescent tarnish.

No. 13. Marcasite. Central Park, New York City. A
compact shining crust, grayish white and brilliant on fresh frac-

ture and imperfectly fibrous, adhering to biotitic gneiss. The

botryoidal surface resembles those of Nos. 2 and 5, being covered
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by the rectangular, nearly square, tcrmiiuil faces (OP) of simi-

larly arranged rhombic plates and triangular twins. 1'he massive

mineral and its dark greenish brown powder both emit a strong-

sulphurous odor, which however does not blacken paper moist-

ened with lead-acetate. Streak, brownish black, very slightly

greenish. Decomposition : the fresh fracture soon assumes a

yellowish tinge : a yellowish brown film of iron-oxide covers the

hollows in the botryoidal surface.

No. 14. Marcasite. Dover Cliffs, England. A brilliant

cluster of spear-headed crystals—broad, striated twinned plates,

—resembling those of Xo. 11, imbedded in light gray chalk.

Grayish white and bright on fracture. Decomposition : a slight-

ly iridescent tarnish, with red, blue and yellow colors.

No. 15. Marcasite. Canada. A compact crnst, steely white

and brilliant on fracture, with curved finely fibrous structui'e
;

mixed with sphalerite. Under the microscope, the fracture

shows the tin-white splendent faces of striated columns. Decom-

position : bronze-colored tarnish, yellow or iridescent in places,

with little pockets of reddish iron-ochre.

No. 16. Marcasite. Galena, Illinois. A thick crust, grayish

white and brilliant on fracture, with radial fibrous structure.

Surface covered by grouping of twinned rhombic ])risons, wedge-

shai)ed and composite, made up of sti-iated six-sided plates.

Decomposition : a beautiful orange and blue iiidescence, with

high lustre.

No. 17. Marcasite. Galena, Illinois. A large stalactite,

whose core consists of sphalerite and i)yrite, encrusted by a thick

coating of marcasite, in large radiating tooth-like rhombic pyra-

mids, highly modified
;

grayish white and brilliant on fracture.

The coffin-shaped faces of the brachydome (m p co) are invaria-

bly even and bi'illiant, but little marked by lines of composite

structure or of cleavage. These faces and those of the basal

pinacoid (OP) are unusnally hard, about 6.5, being just scrat-

ched by a file and by quartz, but not by orthoclase. The faces

of the macrodome are less bright and commonly marked by

rhombic composition-lines ; these are evidently softer, about 6

in the scale of hardness, being deeply scored by a file and even

just scratched by orthoclase. Decomposition : dull bronze-color-

ed tarnish, without styptic taste.
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No. 18. Miircasite. Galena, Illinois. A bright crust, cov-

ered by the rectangular, nearly square faces (basal pinacoid)

of rhombic pyramids, grayish white and brilliant on fresh frac-

ture. Decomposition: dull yellow tarnish.

No. 19. Marcasite. Galena, Illinois. A hemispherical nod-

ule, made up of concentric crusts, very finely fibrous, grayish

white and brilliant on fracture. Decomposition : a dull bronze-

colored tarnish and abundant efflorescence of whits vitriol, chief-

ly ferric sulphate, with a little ferrous sulphate.

No. 20. Marcasite. Galena, Illinois. A crust of radial fine-

ly bladed structure, grayish white and brilliant on fracture
;

upon grayish crystalline lim3stone. The outer surface is stud-

ded by projecting tooth-like aggregates of the usual modified

rhombic pyramids and striated twins. The rectangular terminal

faces (OP) are very narrow and even, linear, like chisel-edges.

Decomposition : beautiful iridescence, blue and orange, with

high lustre.

No. 21. Marcasite. Littmitz, Bohemia. A crust like the

preceding, on quartz ; with fine, fibrous radial structure, and

grayish white and brilliant on fracture. Surface covered by

tooth-like quadrilateral domes of twinned rhombic pyramids,

with terminal faces (OP) linear. Decomposition : a rather dull

yellowish tarnish, partly iridescent, on the faces of the crystals.

No. 22. Marcasite. Joplin, Missouri. Thin crusts, grayish

white and brilliant on fracture, lining cavities in a brecciated

limestone, in close association with modified cubes of pyrite, and

crystals of sphalerite and greenockite. Surfaces drusy with mi-

nute rhombic prisms of marcasite, somewhat modified, truncat-

ed pyramids, and striated twins. Decomposition : a rather dull

brownish yellow tinge—in part, a blue and yellow iridescent

tarnish, on the surface and on old fractures.

Concretionary nodule. Galena, Illinois. A large nodule

of concretionary structure, consisting successively, (passing from

the centre outward), of two distinct layers of marcasite, a and b,

and a crust of pyrite, c, on the outside.

No. 23. {a, Fibrous nucleus). Marcasite. A bright core of

exceedingly fine fibrous structure, marked across the fibration

by delicate concentric lines, often six to a millimeter, which are

the edges of shining drusy mammillary surfaces ; these surfaces
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-are commonly separated by finely grannlar layers, sometimes

one to three millimeters in thickness, tin-white and brilliant on

fresh fractnre. Decomposition: on the mammillary surfaces, an

iridescent tarnish : on the granular layers, a bronze-colored

tinge, with some delicate efflorescence of white Yitriol.

No. 24. (h, Middle layer, granular crystalline). Marcasite.

A layer in which the concretionary lines and fibrous structure

are more strongly marked, and the granular layers distinctly

exhibit the simple six-sided rhombic plates, coffin-shaped, and

some triangular twins, presenting the square terminal faces.

Some of the abundant drusy surfaces in this layer consist of

composite rhombic pyramids, made up of six-sided coffin-shaped

plates, presenting their terminal faces (OP) in close aggrega-

tions, as fine parallel lines. Decomposition : as in the layer No.

23, and with brilliant iridescent tarnish upon the visible crystals

in the drusy cavities.

(c, Outer crust). Pyrite. (See No. 12 in Table of Pyrite,

beyond). A coarsely fibrous or columnar layer of pyrite, pale

3^ellowish white and brilliant, with Sp. Gr. = 5.010.

No. 25. Marcasite. Galena, 111. A thick crust on sphalerite,

light grayish white and bright on fracture. Surface covered by

symmetrically arranged and closely aggregated, twinned rhombic

crystals, often finely striated. Decomposition : a beautiful and

lustrous iridescence, green, yellow and light crimson.

No. 2Q. Marcasite. Hazelgreen, Wis. Bright crusts, lining

cavities in calcite-veins through limestone
;
grayish white and

brilliant on fracture. Surface covered by curved, finely striated

and lamellated groups of rhombic prisms, wedge-like rhombs

of the Joplin type, (No. 12). Decomposition : bronze-colored

and iridescent greenish tarnish.

Concretionary nodule. Crow Branch Mine, Wis. Bright

compact drusy crusts, associated with cubes of galenite, upon a

fine-grained, dull gray nucleus.

No. 27. (Outer ci'ust). Marcasite. Bright and massive

crypto- crystalline material, with drusy cavities, grayish white

and brilliant on fresh fracture. Finely striated rhombs and

twin crystals, and thin brilliant plates with serrated edges, a

miniature form of "cockscomb pyrites". Decomposition : a sul-

phurous odor is evolved by the material when bruised.
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Ko. 28. (Nucleus). Marcasite. Dull gray and exceedingly

fine-grained material. Decomposition: dull iridescent yellowish

tarnish without, and, within, a little delicate efflorescence of aci-

cular white vitriol.

Marcasite. Jefferson County, N. Y. Small drusy flakes,

grains and particles, sparkling in a blackish gray limestone,

(Trenton group). On digestion of the rock in dilute hydro-

chloric acid, a little hydrogen disulphide was evolved and a

considerable insoluble residue was left, consisting of these bright

grains, many particles of white quartz, and a large amount of

carbon in fine dull black powder. The following two materials

were selected for examination.

No. 29. (Crystalline flakes). Marcasite. Glittering plates

of irregular form and size and with drusy surfaces, mixed with

slender brilliant needles and fine glittering powder ; tin-white

and brilliant, both on the acid-washed surfaces and on fresh

fracture. An abundance of quartz particles becomes visible, un-

der a low power of microscope, adhering to and imbedded in the

crusts. To their presence and, probably, that of enclosed parti-

cles of the amorphous carbon, we may attribute the low specific

gravities obtained from this material (4.51—4.58), like that of

pyrrhotite. The preliminary digestion in acid ensured the re-

moval of an original trace of the latter mineral, and not a

])article of the powder was found to be attracted by the magnet.

Decomposition : on exposure to the ai r, a few delicate white

needles of vitriol were detected under the microscope, with mi-

nute white grains of fibrous radial structure.

No. 30. (Selected crystals). Marcasite. Brilliant grayish

w^hite crystals, mostly twins of the usual type, deeply striated,

and sometimes triple. Under the microscope, there appear also

thin six-sided plates with striated edges and high lustre, much
resembling the hexagonal plates of pyrrhotite (e. g., No. 2 from

Schneeberg) ; these may be pseudomorphous in marcasite, after

pyrrhotite.

No. 31. Marcasite. Schneeberg, Saxony. A very fine-grained,

glittering, crypto-crystalline mass, grayish white and brilliant on

fracture, made up of striated wedge-shaped twins and rhombs of

marcasite, with particles of grayish quartz, red garnet and scales

of a colorless mica. A few slightly magnetic particles were
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obtained, by means of a magnet, among the ernshed powder. The
material selected for the specific gravity determination was

fonnd, under a low power of the microscope, in reflected light,

to consist of an intimate intermixture of the shining grayish

white marcasite and white quartz ; the lowering of the specific

gravity to that of pyrrhotite appears therefore to be merely due

to this accidental ingredient. Decomposition : a bronze-yellow

to ^brownish black tarnish on the surface of most crystals, and a

minute efflorescence of white vitriol within the mass.

MARCASITE.

d Supposed

iO ^ Constitution.
o *

S c« Tendency
No. Locality. n w'^ o

^ < |o OQ

TO

5

4.987

2^

5.032

|0
gcrJ

Decomposition.

1 Cumberland, Eng. 10.55 89.45 Slight tarnish.

2 Canterbury, Eng. 4.949 4.077 28.17 71.83 "

3 Nova Scotia. 4.943 3.341 30.99 69.01 "

4 Bohemia. 4.942 1.363 31.45 68.55 »'

5 Folkestone, Eng. 4.935 4.377 34.74 65.26 "

6 Belgium. 4.915 3.701 44.18 55.82 Slight tarnish and vit-

riolescence.

7 Hannover. Germ'y. 4.909 1.944 47.03 52.97 Slight tarnish.

8 Marsden'sDi^gings,
Galena. 111.

4.903 3.486 49.89 50.11 Slight tarnish and vit-

riolescence.

9 Galena. 111. 4.895 5.050 53.73 46.27 Slight tarnish.

10 Champion, N. Y. 4.888 5 018 57.08 42.92 Tarnish and ochreous
film.

11 Folkestone, Eng. 4.887' 2.445 57.56 42.44 Tarnish and ochreous
film.

12 Joplin. Mo. 4.885 2.614 58.51 41.49 Tarnish.

13 New York, N. Y. 4.882 3 762 59.93 40.07 Tarnish and ochreous
film.

14 Dover, Eng. 4 881 60.41 39.59 Slight tarnish.

15 Canada. 4.872 1.445 64.76 35.24. Tarnish and ochreous
film.

16 Galena, 111. 4.868 1.708 66.69 33.31 Tarnish.

17 4.867 2.484 67.17 32.83
'•

20 " 4.863 2.069 69.10 30.90 "

21 Littmitz. Bohemia. 4.859 3.618 71.05 28.95
"

22 Joplin, Mo. 4.858 3 628 71.53 28.47 "

24 Galena, 111. 4.827 2.193 86.65 13 35 Tarnish and vitriol-

escence.

25
'• 4.812 2.239 94.07 5 93 Tarnish.
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MARCASITE.— 6Vv/<^//i«6;f/.

No.

23

Locality.

6
I

lO "£
\

o H .

iO W «2
'"'

-< s
H H *<

< »

i
P^ S^

1
^ 2 !^

1
W
^

Ah >
!

C/^
•^

Supposed

Constitution.

Sod

Galena. 111. 4 807 ' 2.315 I 96.53

97.5026 Hazelgreen, Wis. 4.805 2.797
27 CrowBranch Mine, 4.720 0.996

. Wis.
j

28 Crow Branch Mine, 4.654

, I Wis.
I

30 Jefferson County, i 4.584
N. Y.

31 Schneeberg, Sax- 4.537
ony.

29 Jefferson County, 4.513
N. Y.

2.019

4.849

1.141

2.439

S 1

W : !

HO
I

Ph

3.48

j
2.50

Tendency

TO

Decomposition.

Tarnish and vitriol

-

escence.

Tarnish and vitriol-

escenee.

1. Density of normal warcasite. In discussing these figures

it is desirable, first, to deduce the probable density of pure nor-

mal marcasite. On account of the visible admixture of quartz

and other impurities, the last five specimens, Nos. 27 to 31,

must be eliminated. In the remainder there is evident a halt-

ing of tlie figures near three points. 4.94, 4.88, and 4.86, but

still a marked progression from 4.805 to 4.987, with a corres-

ponding increase in hardness, lustre and resistance to oxidation.

All the fjicts seem to indicate that the density is increased by ad-

mixture with the heavier mineral, pyrite, and that the average

figure for marcasite, 4.9, adopted by Rammelsberg* as well as

the other, 4,847. deduced* from all the figures hitherto obtained

by other observers, are both too high from this cause. The
true specific gravity of normal marcasite may be therefore taken

as very near the figure 4.80.

2. Latent conditution of marcasite crystals. If then we
may consider all these samples of marcasite as intimate inter-

mixtures with varying amounts of pyrite, without change of vol-

ume, the percentage proportions of the two minerals may be

' Zeits. d. geol. Ges., (1864), XVI, 267.

2 This paper, Part I, 390
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calculated by the usual formula, founded on the relationship

of the loss of weight to specific gravity

:

100—a: X 100
_ + = .

5.01 4.80 a

in which x represents the percentage proportion of marcasite in

the specimen under triarl, and a the specific gravity of the

specimen. For convenience, this formula may be reduced thus :

11451.4286
x = —^ 2285.71

a

and in this way and by occasional interpolation the figures in the

two columns have been obtained, which exhibit the supposed per-

centage constitution in marcasite and pyrite, corresponding to the

specific gravity of each specimen. It is admitted that the density

of some samples has been probably affected by other constituents,

e. g., it may be, by the enclosure of a little argentite (sp. gr. 7.2)

and galenite (sp. gr. 7.5) in some of the samples of marcasite

(Nos. 8 and 9) from Galena, Illinois, etc. But it is of equal sig-

nificance that, in six other samples from that very locality, the

density falls to the lowest point (Nos. 16 to 18 and 21 to 23).

Again, that peculiarly brilliant, hard and stable variety of mar-

casite, which is found in the Chalk and Gault formations of

England, presents the highest densities (Nos. 2, 5, 11 and 14),

and entire freedom from heavy constituents ; see analysis of No.

11 already given. The figures shown in the analyses of marcas-

ite from other localities, by Rammelsberg, etc.,^ bear the same

testimony. It seems therefore reasonable to conclude that the

main disturbing element, in the variation of the density of

specimens of marcasite, must in general be the intermixture of

pyrite suggested by the similar variation in physical properties.

From this it will also follow that the varieties of high density at

the head of the table, consisting of over 50 per cent, of pyrite,

are all true paramorphs after marcasite. That the color of these

is not perceptibly affected by a yellow tinge, as in the similar

paramorphs described beyond under pyrite, may be due to a uni-

form dissemination of the molecules of pyrite in the former and

their partial concentration in the latter. The paramorphs, here

presented under marcasite, may also have mostly originated by

1 Part T, 388, Analyses Nos. 7 to 10.
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enclosure of pyrite during crystallization ; those described under

pyrite may have been formed by a subsequent alteration of that

mineral into marcasite. It is plainly indicated that marcasite

possesses a remarkable force of crystallization and retention of

physical properties, sufficient to impress its character even upon

a 90 per cent, dilution with pyrite (Specimen No. 1).

3. Color and lustre of marcasite. The observations throw-

further light on a question concerning which a curious uncertain-

ty seems still to prevail, viz., the color and lustre of marcasite.

On this point the following are the statements by several authors.

Pale or grayish bronze-yellow, sometimes almost greenish gray

(Nicol, Manual of Min., 1849).

Light brass-yellow, sometimes inclining to green and gray

(Phillips' Mineralogy, Brooke and Miller, 1852).

Yellowish white or of a livid greenish gray (Dufrenoy, Traite

de Min., 1866).

Light brass-yellow, inclining to grayish and greenish, often

with variegated tarnish (Leonhard, Grundzuge d. Min., 1860).

Pale bronze-yellow or nearly tin-white, with a tinge of yellow

or gray (Bristow, Glossary of Min., 1861).

Brass-yellow, inclining to grayish (Tschermak, Min., 1863).

Brass-yellow, but somewhat more gray (Quenstedt, Handb. d.

Min., 1863).

Grayish or greenish brass-yellow (Senft, Felsg., 1868).

A much lighter yellow, and more greenish than pyrite (Egles-

ton, Lectures on Min., 1871).

Pale bronze-}' ellow, livid yellow inclining to green or gray

(De Selle, Cours de Min. et Geol., 1878).

Pale bronze-yellow, sometimes inclined to green or gray.

(J. D. Dana, System of Min., 1883).

The observations made on my collection, however, have con-

vinced me, that, on a fresh fracture, unaffected by alteration, the

true color of marcasite is invariably grayii^li white, nearly tin-

white. The yellowish and greenish tinges, commonly presented by

its weathered surface or even by the surface of fracture, especially

after short exposure, are mere results of incipient decomposition,

and should no more be assigned to its normal color than the fol-

lowing stages of iridescence or rusty incrustation. The weather-
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ed surfaces of many common minerals, such as hornblende,

or chlorite, present similar oxidation -colors ; but even within a

crust of compact marcasite, the change is more ra^^id, and the

exact determination of the color on a perfectly fresh fracture

may require a somewhat careful inspection under the loup, on

account of the filmy greenish, yellowish or iridescent planes

which descend through the crust along the surfaces of its radiat-

ing plates.

The lustre of marcasite appears to be, in all cases, at least as

high as that of pyrite, on a fresh fracture, however soon dulled

by the tarnish of incipient oxidation.

A typical variety of stable character seems to have been the

favorite decorative material of the Incas or ancient Kings of

Peru, being used in rings and amulets, and the larger pieces

even polished as mirrors. Under the name, pierre des Incas, it

has been thus described :^ '*A kind of marcasite having a bril-

liant lustre, and a colour somewhat approaching to tin-white, when

first found, and bearing the same relation to European marcas-

ite, which is generally of a bronze color, that white gold does to

ordinary gold."

Marcasite was, together with pyrire, largely used in the last

century for ornamental stones, of which it is stated: ''The lustre

of the polished surface was so brilliant that the stone, although

opaque, formed a rough substitute for diamond ; and this lustre

was not readily impaired by atmospheric influences.

Much of the old marcasite jewelery is of so pale a color as

almost to resemble burnished steel ; such kinds generally belong

to the true modern marcasite, sometimes called 'white pyrites'."
^

''These are what are called health-stones (pierres de sante),

because it is supposed that they become tarnished when their

wearer becomes sick.''^

C. Pyrite.

My principal object has been the examination of pyrite, espec-

ially in all its crystallized forms, free from gangue-matter. The

variation of physical properties with the decreasing density,

' Bristow, Glossary of Min., (1861), 228.

2 Encyc. Brit., (1883) XV, 532.

3 Diderot et D'Alerabert, Nouveau Diet., (1778), III, 801.
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tlirongh the series, will be understood from the following pre-

liminary descriptions.

Concretionary nodule. Marsden's Diggings, Galena, Illinois.

A concretionary nodule, with finely fibrous structure, especially

at its centre, and indications of concentric arrangement.

No. 1. (E'ibrous core). Marcasitic pyrite. A^ery finely fibrous,

pale brass-yellow and splendent. ISee analysis already given.

Decomposition: dull bronze-colored tarnish, along fissures reach-

ing from the exterior.

No. 2. (Main columnar crust). Marcasitic pyrite. Coarse-

ly fibrous to columnar, pale brass-yellow and splendent. De-

composition : tarnished surfaces, and grayish white effiorescence

of vitriol in abundance, mainly ferrous sulphate, with a trace or

more of ferric sulphate.

No. 3. (Outer crystallized surface). Marcasitic p3a'ite. At

the surface of the nodules, the columns of No. 2 end in a close

aggregation of cubes in immediate juxtaposition, each cube cap-

ped with a roof -like modification by thepyritohedron (pentagonal

dodecahedron). Deco7npositio7i : dark gray tarnish, with abun-

dant efflorescence of white vitriol in the interstices.

No. 4. Pyrite. Cumberland, England. An aggregate of

bright yellow cubical grains, associated with galenite, fluorite,

and quartz. A strongly marked platy cleavage, passing into

curved scales. Many sharply defined cubes, with the solid angles

slightly modified by octahedral planes ; fracture, pale brass-yel-

low and splendent. Streak, brownish black. Decomposition

;

a beautiful and brilliant iridescent yellow tarnish.

No. 5. Pyrite. Rio Marina, Elba. Brilliant, pale brass-yel-

low pyritohedrous with striated faces ; on a mixture of specular

iron and some granular pyrite. Decoynposition : trace of orange-

brown iron-ochre, in cavities of the surface between the

crystals.

No. 6. Pyrite. Tevis district, Cochise County, Arizona

Territory. Large bright and yellowish grains, with some mi-

nute striated cubes, associated with galenite in grayish white

quartz. They are reported to contain 140 of gold and silver per

ton. On fracture, pale brass-yellow and splendent. Decomposi-

tion: yellow tarnish, bronze-colored on a few particles of pyrite,

lying in minute rusty cavities.
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No. 7. Pyrite. Adorf, Saxony. Groups of sharply defined

cubes, faintly striated ; ondrusy rhomboliedra of calcite, in cav-

ities of a red hematitic calcareous schist. The crystals are pale

brass-yellow and splendent, and possess a very minutely compos-

ite scaley structure, sometimes rendering the surface fibrous.

Also rare octabedra. Decomposition : a bright yellow tarnish

on many faces.

No. 8. Pyrite. Alabama, Genesee County, New York.

Flattened striated cubes, with sharp edges, and solid angles

modified by faces of the octahedron
;

pale brass-yellow and

splendent on fracture. Decomposition: on the outer surface, a

brownish black shining enamel of hard compact limonite, a

mere film ; but often with soft iron ochre, earthy and orange-

yellow, sometimes to the depth of 3 mm.

No. 9. Limonite, pseudomorphous after pyrite. Dutchess

County, New York. Sharp, shining striated cubes, unmodified,

consisting entirely of limonite. Color reddish brown, with ad-

hering crusts of soft brownish yellow limonite ochre.

No. 10. Pyrite. Gilpin County, Colorado. A light yellow-

ish and brilliant aggregate of small crystals ; in a granular

matrix of pyrite, with a little white quartz. The mineral has

been found auriferous, 110 per ton. The crystals consist of

pyritobedra, tetrakishexahedra, and striated cubes with angles

modified by planes of the icositetrahedron ; fresh fracture, pale

brass-yellow, splendent, and sub-conchoidal. Decomposition

:

no traces visible in the specimen.

No. 11. Pyrite. Gilpin County, Colorado, A coarser crys-

talline mass, with geodes of large striated cubes like those of

No. 10, but unmodified and splendent like those of No. 95. De-

composition : no trace visible in the specimen.

No. 12. Pyrite. Galena, Illinois. A crust upon a nodule

of marcasite, already described (See Nos. 23 and 24 of the latter

mineral). The coarse fibres terminate, at the exterior of the

nodule, in a bright bronze-yellow surface, drusy with splendent

crystals of pyrite, iridescent foliated cubes with all their faces

curved, arranged in continuous rows, and so producing a kind

of striation upon the surface ; within the nodule, the cubes are

flat-faced, with octahedral modifications; with sphalerite in

drusy cavities. Decomposition: a brass-yellow tarnish; the
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fractured surface of the fibrous material remains splendent and

untarnished in a cabinet.

No. 13. Pyrite. AValdenstein, Carinthia. Cubes, slightly

striated, pale brass-yellow and splendent ; imbedded in brown-

ish black specular hematite. Decomposition : no trace visible in

the specimen.

No. 14. Pyrite. Waldenstein, Carinthia. A specimen like

the preceding, covered with pyritoliedra with angles truncated

by faces of tlie octahedron. Decomposition : no trace on the

outer surfaces, but yellow ochreous films on surfaces of fracture.

No. 15. Pyrite. Chili, South America. Modified cubes and

pyritobedra, pale brass-yellow and splendent; associated with

silver ores. Decomposition : traces of blue and yellowish tarnish

seen on the faces of some crystals.

No. 16. Pyrite. Gilpin County, Colorado. Splendent py-

ritoliedra, with traces of striation, very pale brass yellow on

fracture; implanted on nearly pure massive pyrite. Decompo-

sition: a beautiful iridescence and slightly reddish films on

some ciystal^ and on fissures.

No. 17. Pyrite. Pinal County, Arizona Territory. Elon-

gated cubes, slightly striated, pale brass-yellow and splendent.

Decomposition : no trace visible.

No. 18. Pyrite. Dognatschka, Hungary. Large cubes, oc-

casionally with octahedral modifications upon their solid angles,

})a1e brass yellow, with splendent lustre and mirror-like polish,

nnd sometimes with slight striation ; dispersed through a gran-

ular veinstone of quartz, pyrite, and hematite. Decomposition :

a slight iridescence on some ])lanes, or a film of yellow or brown

iron oxide, perhaps a mere deposit by vein-waters.

Concretionary nodule. Linden Mine, Wis. A large concre-

tionary nodule, consisting of three materials ; a finely fibrous

centre, a cellular crust made up of radial grains, and an outer

layer of cubes ; associated with sphalerite.

No. 19. (Fibrous core). Pyrite. Finely fibrous and radi-

ating from the centre of the nodule, pale brass j^ellow and splen-

dent, identical in appearance with No. 1. Decomposition: a

bronze-colored tarnish on ordinary exposure.

No. 20. (Cellular layer), marcasitic pyrite and marcasite.
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A granular material of rather cellular structure, consisting of

small grains, finely fibrous and radial on cross-fracture, yellow-

ish white, and grayish white, with cavities drusy with micro-

scopic crystals of marcasite. Grains of quartz are occasionally

seen enclosed. Decomposition: a bronze-colored tarnish, and,

in a damp atmosphere, a rapid and abundant efflorescence of

white yitriol, ferrous sulphate, which rapidly corrodes the label

of the specimen.

No. 21. (Crystallized surface). Pyrite with marcasite. A
loose aggregate of cubes of yellowish white j^yrite, of composite

scaley structure, with drusy cavities in their interstices, lined

by the characteristic thougli minute, deei)ly furrowed, rhombic

twin crystals of marcasite. Decomposition : the cubes are most-

ly stained by a bright orange-colored tarnish, in part yellowish

or brownish, and decompose like the inner layer, No. 20, in a

damp atmosphere.

No. 22. Pyrite. Central City, Colorado. An aggregate of

sharply defined striated cubes, pale brass-yellow and brilliant,

with slightly curved faces produced by oscillation with the

pyritohedron ; attached to crystallized quartz, sphalerite, and

siderite. Decomposition : an iridescent, bronze-colored tarnish

is common, even on fragments after a few months' exposure to

dry air ; also abundant films of whitish vitriol with strong styp-

tic taste, which was found to contain more ferric than ferrous

sulphate.

No. 23. Pyrite. Morrisania, New York City. Very light

yellow granules of irregular form ; strewn thickly in thin par-

allel seams through a white crystalline dolomyte. Occasionally

an imperfect cube can be detected under the loup, ap2:)arently

with slio-ht octahedral modifications of its solid ans^les. Local-

it}', 145th street and St. Ann's Avenue. Two lots of this

pyrite were prepared for determination of specific gravity.

Decomposition ; a bright yellow iridescence is general, and in

many seams all the granules are deeply stained by or altered

into a reddish brown iron-ochre.

No. 24. Turgite, after j^yrite. New York City. Small sharp-

ly defined, reddish black polished cubes, pseudomorphous in

turgite after pyrite
;
groups upon fissures in an oligoclase-gneiss.

The edges of the cubes are often modified by faces of the pyrito-
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licdron. A little soft reddish tui-gite-oclire lies in the inter-

stices of the crystals. Locality, 120th street and 10th avenue.

No. 25. Pyrite. Hazelgreen, Wisconsin. Glittering drosy

crusts and films, pale yellowish and brilliant on fracture, lining

seams and cavities in a gray limestone. The crystals over these

surfaces are all octahedra, in part composite and made np of tri-

angular scales. Decomposition : a bright brass-yellow tarnish,

partly bronze-colored and iridescent.

No. 20. Pyrite. French Ci-eek, near Pottstown, Cliester

County, Pennsyl' ;inia. Liglit brass-yellow and splendent cubes,

smooth or wit traces of striation ])i-oduced by oscillation with

1 lie octahedron : zonal lines of striae around some faces. The
cubes a]-e mostly intergrown with each other, and with smaller

cubes implanted. From a calcite-vein. Decomposition : slight

iridescent stains on some crystals.

Xo. 2v. Pyrite. Falls of French Cri^ek, Pennsylvania.

IJrilliant, pale, brass-yellow octahedra, with composite faces,

mostly unmodified, but in some crystals with the solid angles

bevelled or rounded oil by planes of the pyritohedron. Associ-

ated with byssolite, in calcite. Decomposition : brilliant irides-

cent tarnish and crusts common, colored deep yellow, blue and

red.

No. 28. Pyrite. Negaunee, Mich. A brilliant group of

cubes highly modified by the hemi-teti-ahexahedron, etc., joale

brass-yellow and splendent on fracture, occupying a geode in a

quartzose reddish brown hematite. Decomposition : a slightly

iridescent, blue tarnish.

No. 29. Pyrite. Tuckalioe, Westchester County, New York.

Brilliant yellow irregular granules, looking like chalcopyrite but

hard ; in white dolomyte-marble. Some grains show the form

of cubes, with solid angles modified by the octahedron. Decom-

position: no trace except a brilliant blue and red iridescent tar-

nish.

No. 30. Pyrite. Rio Marina, Elba. Bright, pale brass-yel-

low grains and cubes, striated and ^vith solid angles occasionally

modified by the octahedron ; scattered through cellular black

hematite. Decomposition : no trace visible in the specimen
;

but the surfaces of fracture become bronze-colored, on exposure

to dry air for several weeks.
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No. 31. Pyrite. French Creek, Pennsylvania. Pale brass-

yellow brilliant octahedra, often greatly modified and distorted

by faces of the pyritohedron ; in byssolite and calcite. Decom-

position : rare traces of iridescence on some crystals.

No. 32. Pyrite. Dutch Girl Mine, Cochise County, Ari-

zona. Glittering yellow grains, associated with galenite, chal-

copyrite, quartz, etc.; reported to contain 140 of silver and gold

per ton. Some cubes are distinguishable, polished, sometimes

striated, with slight modifications of the octahedron and pyrito-

hedron
;
pale brass-yellow and splendent on fracture. Decom-

position : a yellow tarnish, partly iridescent or blue.

No. 33. Pyrite. Cornelia Mine, Utah. Pale brass-yellow

and splendent cubes, well striated and with the solid angles

modified by the octahedron ; imbedded in finely granular pyrite

and white quartz. Decomposition : a slight dulling of lustre on

some crystals, with occasional slight iridescence and a blue or

red tarnish.

No. 34. Pyrite. Central City, Colorado. Well striated

cubes, with faces sometimes curved, and with angles modified

by faces of the octahedron and pyritohedron
;

pale brass-yellow

and splendent on fracture. Implanted on drusy quartz. De-

composition : a dull bluish iridescent tarnish on many crystals.

No. 35. Pyrite. Rossie, New York. Sharply defined cubes,

Avith indistinct striation, and with solid angles modified by a

minute plane of the octahedron, pale brass-yellow and bright on

fracture ; imbedded in reddish white calcite. Decomposition :

a slight iridescent yellow tarnish.

No. 36. Pyrite. Hassayampa District, Yavapai County, Ar-

izona. Irregular grains and tiny cubes, sometimes striated and

with slight modifications by the pyritohedron ; in grayish white

quartz. The mineral is pale brass-yellow and splendent, and

reported to contain $50 of silver and gold to the ton. Decom-

position : no trace visible.

No. 37. Pyrite. Fortune Mine, Yavapai County, Arizona.

Massive pyrite and brilliant yellow crystals, with galenite in

quartz. Strongly striated cubes with modifications of the

pyritohedron, and some pyritohedra. The ore is reported to

contain $200 of gold and silver per ton. Decomposition : a deep

yellow tarnish common.
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No. 38. Pyrite. Bell Mine, Yavapai County, Arizona. Pale

brass-yellow bright grains and tiny crystals, in cavities of a dark

mixture of quartz and sphalerite, reported to contain $60 of sil-

ver and gold per ton. Polished cubes, sometimes striated or

much modified upon the edges by the pyritohedron. Decom-

position : a bright orange to deep yellow tarnish on some crys-

tals.

No. 39, Pyrite. Bristol, Connecticut. Sharply defined

cubes, pale brass-yellow and brigjit, rarely with octahedral

planes or with striation by the pyritohedron upon the solid

angles of the hii'gest, and sometimes distorted ; in light gray ar-

gillyte. Decomposition : a dull yellowish tarnish.

No. 40. Linionite, after pyrite. Bristol, Connecticut. Sharp

pseudomorphous hepatic cubes in limonite, reddish brown,

shining and striated, largely interpenetrated by grains of a soft,

brownish yellow, ochreous gangue.

No. 41. Pyrite. Great Barrington, Massachusetts. Some-

what striated cubes, with curved faces by oscillation with the

l)yric()hedron, and with sulid angles slightly modified by the

octahedroi], and occasional pyritohedra, pale brass-yellow and

splendent ; associated with quartz and phlogopite in a blue-gray

crystalline dolomyte. Decomposition : after long weathering, a

bright blue and yellow iridescence to coppery tarnish ; some-

times still bright, when the rock itself is disintegrated, and in

part converted to reddish iron-ochre.

No. 42. Pyi'ite. East Whiteland, Pennsylvania. Sharply de-

fined, flattened cubes"like those of No. 8, unmodified, and with

traces of striation upon their faces. Decompositio7i : in some

cubes, a deep cmst of hepatic alteration into compact limonite

of blackish brown color.

No. 43. Pyrite. Traversella, Piedmont, Italy. Large stri-

ated pyi'itobedra, and also cubes with modified angles, pale

brass-yellow and splendent, both on the surface and on fracture.

Decomposition : in some crystals, films of brownish yellow iron-

oxide on inner surfaces of old fracture.

No. 44. Pyrite. Brockville, Ontario, Canada West. Large

unmodified octahedra, and masses with adhering octahedra, pale

brass-yellow aiid splendent on fracture. This material has been

found to contnin cobalt. Decomposition : dull yellow tarnish on
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the surface, with spots of brownish j^ellow iron-oclire ; some

surfaces are deeply penetrated by gangue-matter and little

pockets of limonite-ochre.

No. 45. Limonite, after pyrite. Brockville, Canada. Sharp

polished octahedra, with highly composite faces, and with solid

angles modified by the pyritohedron ; in hepatic I'eddish brown

limonite, pseudomorphous after pyrite ; imbedded in a fine

grayish limestone.

No. 46 Pyrite. Roxbury, Massachusetts. Strongly striated

cubes, with curved faces produced by oscillation with the pyrito-

hedron, pale brass-yellow and splendent on fracture ; in groups

associated with ochreous siderite. Decomposition : a slight tar-

nish on all faces, and many little spots and films of red iron-

oxide.

No. 47. Pyrite. Duluth, Minnesota. Flattened, sharply de-

fined cubes, with occasional octahedral planes upon their solid

angles ; rather pale brass-yellow and splendent on fracture.

The weathered surfaces of the cubes are generally found, after

digestion in acid, to be fretted or pitted with octahedral pianos.

Decomposition : a slightly iridescent tarnish, and generally a

sliining film of brownish black iron-oxide.

No. 48. Pyrite. Thunder Bay, Lake Superior, British Amer-

ica. Yellowish sharply defined cubes, with their solid angles

commonly modified by planes of the octahedron, and with faces

crossed by short lines of aggregation or cubic cleavage ; implant-

ed on white quartz -crystals. On fracture, very pale bi'ass-yellow

and brilliant. Decomposition : dull brownish yellow tarnish,

feebly ii'idescent, on all faces,

No. 49. Pyrite. Silver Cliffs, Colorado. Dull striated pyrito-

hedra, very joale yellowish white and sjilendent on fracture, with

faces sometimes striated, especially on the sides implanted in

the matrix ; attached to a finely granular, cellular, blackish ma-

trix of pyrite, w^itli little brownish gray coatings. Decomposi-

tion : a general dull blackish gray tarnish, in part yellow.

No. 50. Pyrite. St. Lawrence County, New York. Sharp-

ly defined bright cubes wdth finely striated faces, rarely slightly

curved, pale brass-yellow and splendent on fracture: imbedded

in an ash-gray argyllite, with ochreous films over its lamination-

seams. Decomposition : a reddish orange to orange-yellow tor-
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nish, sometimes with slight iridescence on many faces.

No. 51. Pyrite. Smithfield, Rhode Island. Sharply defined

glittering, finely striated cubes, with mirror-like polish, and

octahedral modifications upon their solid angles, pale brass-yel-

low, and splendent on fracture ; imbedded in greenish white

slate. Decomjjosition : iridescent tarnish on some crystals.

No. 52. Pyrite. Colorado. Striated pyritohedra, with an-

gles occasionally modified by the octahedron, pale brass-yellow

and splendent on fracture ; in groups implanted upon finely

granular pyrite and reddish black hematite. Decomposition : no

trace visible in the specimen.

No. 53. Pyrite. Cornwall, Lebanon County, Pennsylvania.

Striated and roughened cubes, highly modified and distorted by

planes of the octahedron and pyritohedron, pale brass-yellow

and splendent on fracture, imbedded in a black argillaceous

schist. Decomposition : rather dull tarnish on most faces, with

orange to reddish brown films of iron-oxide.

No. 54. Marcasitic })yrite. Guanajuato, Mexico. Mammil-

lary and drusy, hollow, highly iridescent crusts, grayish white

and splendent on fracture ; implanted on white quartz. The
minute crystals are cubes with composite scaley structure, the

smaller unmodified, the larger with octahedral planes upon their

solid angles ; also many cubo-octahedrons. Decomposition : a

beautiful iridescent and highly brilliant tarnish upon all sur-

faces, resembling that upon specimens of marcasite from Ga-

lena, 111. (Marcasite, Nos. 16, 20, 25, etc.)

No. 55. Pyrite. Harford County, Maryland. A crust of

pyrite on greenish marmolite. The surface exhibits a clustered

aggregate of more or less distorted cubes, some even with rhom-

bic faces, their solid angles being occasionally modified by min-

ute faces of the octahedron
;
pale brass-yellow and splendent on

fresh fracture. Decomposition : dull yellow tarnish, sometimes

with brownish stains.

No. 56. Pyrite. Santa Gertrude Mine, California. Rather

dull yellow pyritohedra and cubes, pale brass-yellow and splen-

dent on fracture ; mixed with black stony matter. Decom-

position : dull brownish tarnish common, and sometimes a dull

blackish gray film ; the fresh fracture soon assumes a bronze-

colored tarnish.
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No. 57. Pyrite. Lee, Massachusetts. Very minute glitter-

ing yellow scales and particles, usually 0.1 to 1.2 mm. in length,

scattered in the proportion of three or four to every square cent-

imeter of surface, in fine white dolomytic marble ; associated

with particles of tremolite, phlogopite, black and brown tour-

maline, rutile and quartz, in the residue left on solution of sev-

eral pounds of the marble in acid. The crystals are mostly

cubes with highly polished faces, rarely showing a few striae un-

der the microscope ; commonly passing into pyritohedra, and

sometimes showing the pyramidal faces of the tetrahexahedron
;

pale brass-yellow and splendent on fracture. Decomposition :

inclining to rapid alteration, partly or completely into reddish

brown particles of limonite, with an orange-yellow ochreous halo

extending 1 to 5 mm. or more through the marble, around the

particle.

No. 58. Marcasitic pyrite. Bay of Chaleur, Lower St. Law-

rence, Canada. A dull bronze-colored, round, compact nodule,

bright grayish white, faintly yellowish, on fresh fracture. The
exterior is covered by large smooth-faced cubes, with angles

broadly modified by octahedral faces—approaching cubo-octa-

hedra—and with surfaces marked by scaley composite aggre-

gations. Decomposition : the crystals are covered by a dull

bronze-colored tarnish ; the cavities between them, by copper-

red films of iron-oxide, with a slight efiiorescence of white silky

needles of sodium-sulphate, with incipient cracks in the nodule
;

the fresh fracture, by a rapid yellowish and orange-yellow tar-

nish, on exposure.

No. 69. Marcasitic pyrite. Dubuque, Iowa. Thin mam-
millary and botryoidal drusy films, pale brass-yellow aud splen-

dent on fracture ; implanted on sphalerite and galenite. The
crystals consist of composite scaley octahedra of pyrite, covered

by adhering crusts of microscopic flattened coffin-shaped rhom-

bic plates of bronze-colored marcasite, whose presence accounts

ior the low specific gravity obtained. Decomposition : a general

dull yellow tarnish.

No. 60. Marcasitic pyrite. Oharlemont, Massachusetts. A
coarsely granular, glittering yellowish mass, rather loosely ag-

gregated, of grains which are grayish white with spots of orange

and yellow tarnish, and splendent on fracture. Nearly every
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grain shows a portion of a brilliantly polished crystalline face,

rarely of two adjacent, the common form appearing to be a cube

more or less modified by or passing into the pyritohedron. In-

termixed in different specimens with calcite, garnet, chlorite,

chalcopyrite, quartz, limonite, etc. Decomposition : a yellow

tarnish sometimes occurs, abundant in some specimens, together

with particles of reddish iron-ochre.

No. 61. Pyrite. Franconia, New Hampshire. Brilliant,

flattened, yellow and sharply defined cubes of scaley structure,

with angles modified by the octahedron and pyritohedron, and

sometimes striated, pale brass-yellow and splendent on fracture

;

imbedded in a pearly white, glistening, hydromica-schist. Also

a similar specimen from Warren, New Hampshire. Decomjjosi-

tio7i : commonly a beautiful iridescent tarnish. In some spec-

imens, orange-colored iron-oxi(ie surrounds many of the crystals

to the distance of 1 or 2 cm., or even stains the entire surface of

lamination-seams of the slate with a deep yellowish brown film.

No. 62. Limonite after pyrite. New Hampshire. Sharply

defined, striated, unmodified cubes, pseudomorphous after py-

rite, sometimes with an unaltered core of pale brass-yellow and

splendent pyrite, and a crust of hard reddish black limonite,

with shining iridescent surface ; imbedded in a quartzose chlo-

ritic hydromica-schist.

No. 63. Marcasitic pyrite. Eowe, Massachusetts. A coarse,

loosely granular, bright yellow mass, made up of grains which

are for the most part imperfect cubes, often highly modifie'd by

the pyritohedron, grayish white to yellowish and splendent on

fracture. Shining dark blue films, apparently pyrolusite, are

common in the interstices. Decomposition : spots of yellow and

orange tarnish on many grains.

No. 64. Pyrite. Eadnor Township, Delaware County, Penn-

sylvania. Bright, elongated yellow cubes, highly striated and

flattened into very thin rectangular scales, with angles some-

times modified by octahedral faces
;
pale brass-yellow and splen-

dent on fracture ; imbedded in a gray slaty limestone. Decom-

position : a rather dull yellowish tarnish and iridescence com-

mon.

No. 65. Marcasitic pyrite. French Creek, Pennsylvania.

Bright yellow cubes, with abundant planes of the octahedron and
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pyritohedron, oscillation with the two producing a peculiar deep

striation and a roughening of the faces by somewhat rounded

projections
;

grayish white and glistening on perfectly fresh

fracture ; in a greenish gray magnetitic schist. Decomposition

:

blue iridescent tarnish on some crystals ; the fracture soon as-

sumes a yellowish tinge.

No. 66 Limonite after pyrite. Texas, Lancaster County,

Pennsylvania. Sharply defined, striated cubes of reddish black

to reddish brown limonite, often with curved faces, flattened

and distorted, sometimes shining with high lustre. Some cubes

show hemihedral combinations with the pyritohedron and octa-

hedral modifications of the solid angles ; a few perfect octa-

hedra and modified pyritohedra also occur, rarely showing on

fracture minute remnants of unaltered pyrite, pale brass-yellow

and splendent ; on some crystals turgite forms a thin hard ex-

terior coat, with bright reddish streak and reddish brown pow-

der, surrounding and slightly adhering to the internal kernel of

limonite.

No. 67. Pyrite. Joplin, Missouri. Brilliant, light yellow

cubes, with faces deeply striated and curved by oscillation with

the pyritohedron ; fracture, very pale brass-yellow, splendent

and conchoidal, and streak brownish black ; associated with

sphalerite, chalcopyrite, and dolomite. Also glittering, pale

brass-yellow pyritohedra with smooth faces, intimately mixed

with quartz ; fracture, very pale yellowish white, splendent and

uneven : scattered through a white schist. Decomposition : an

orange-yellow and blue tarnish.

No. 68. Marcasitic pyrite. King Mountain Mine, G-aston

County, North Carolina. Bright yellowish cubes, with very

thinly foliated structure, well striated, with faces often a little

curved, and occasionally with angles modified by the octahedron

and faces further roughened thereby
;

grayish white, very

slightly yellowish, and splendent on fracture ; imbedded in a

light gray argillaceous schist. Decomposition : sometimes iri-

descence, or a film of orange-colored iron-ochre.

No. 69. Marcasitic pyrite. Schoharie, New York. Rusty

spherical nodules, consisting mainly of fibrous and radiating py-

rite, very pale yellowish white and sometimes grayish white,

with abundant yellow spots and films, on fracture, with an outer
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coating of clustered pyritohedra ; in clay. Decomposition : a

copper-red tarnish and reddish brown ochreous film on the sur-

face of the crystals, with interstices occupied by rusty deposits
;

freshly broken fragments soon assume a yellow tinge and iri-

descence.

No. 70. Marcasitic pyrite. Weehawken, Hudson County,

New Jersey. Glittering yellowish sharp octahedra, with pol-

ished faces, and angles slightly bevelled by faces of the pyrito-

hedron, pale brass-yellow and splendent on fracture. One octa-

hedron was found, on fracture, enclosing symmetrically a crys-

tal of chalcopyrite. Associated with diabantite and cbalco-

pyrite, in calcite-veins through diabase. Decomposition : a

beautiful iridescence rapidly ensuing on exposure, often with

crossing lines of blue and red running parallel to the edges of

the triangular faces. These colored stripes seem to imply the

symmetrical disposition of the intermixed impurity which

causes the ready tarnish. The alteration continues and may be

seen in all stages of ochreous decomposition, to the hepatic tur-

gite described below.

No. 71. Turgite after pyrite. Weehawken, New Jersey.

Dull to shining octahedra, often with sharp edges and retaining

the pyritohedral modifications as in No. 70. They consist of

black turgite, sometimes reddish black, generally with loose par-

ticles of brownish red turgite-ochre attached, or diffused as a

colored crust or border immediately around the octahedron, or

through the interstices of the calciferous veinstone or adjacent

trap. It is significant that the action has almost always gone

on irregularly within the grains, so that many show an inter-

mixture of particles of unaltered pyrite and of reddish turgite-

ochre. From this unequal progress of the alteration, the sur-

face does not generally retain its perfect lustre, as in hepatic

limonite-pseudomorphs elsewhere, but is more or less rough-

ened. On the smooth faces of some crystals, little deposits of

soft reddish white material are not uncommon, which, on

examination under the microscope, appear to be made up of al-

ternating laminae of red turgite-ochre and white gypsum ; a water

solution of the rusty crystals always gives the chemical reaction

for calcium-sulphate.

No. 72. Pyrite. Sussex County, New Jersey. Octahedra
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with pretty sharp outlines and rough faces, shining in part,

covered by limonite ; light brass-yellow and brilliant on frac-

ture ; imbedded in a feldspathic veinstone. Decomposition : a

thin shining coating of reddish-brown hepatic limonite.

Nodule, Keyport, New Jersey. A flattened nodule, seamed

by radiating cracks, consisting of a fine-grained mass of pyrite,

coated by cubes. The crystalline outer crust and granular

core were separately examined.

No. 73. (Outer crust). Marcasitic pyrite. Brilliant pale

brass-yellow cubes, with scaley structure, and angles modified

by planes of the octahedron and sometimes of the pyritohedron

;

grayish white, bright and uneven on fracture, with many narrow

shining columnar faces which are yellowish to iridescent by tar-

nish. Soft to the file, with brownish black streak, inclining to

greenish. Decomposition: a very slight yellowish tarnish,

rarely iridescent, with delicate incrustations of creamy white

gypsum.

No. 74. (Granular core). Marcasitic pyrite. A finely gran-

ular cellular mass made up of minute yellowish particles. Un-
der the microscope, these appear as very irregular grains and

wrinkled films, mostly yellow and bright, nearly tin-white on

fracture : many grains appear striated, apparently flattened

cubes with octahedral modifications. Decomposition : abundant

particles of a white- vitriol, ferrous sulphate, throughout the

interstices.

No. 75. Marcasitic pyrite. Virginia. A loose ochreous

brownish yellow sand, made up of pyrite-grains, 2 to 3 mm. in

diameter, readily brightened by digestion in acid. These com-

monly display the form of imperfect cubes, often hollow, and

modified by the octahedron
;
pale brass-yellow and splendent on

fracture. Decomposition : a soft brownish yellow limonite-

ochre.

No. 76. Marcasitic pyrite. Kelly Mine, Fauquier County,

Virginia. Striated cubes, modified by the pyritohedron, very

pale yellowish white and splendent on fracture ; in a coarse

quartz-veinstone. Decomposition: much intermixed with and

penetrated by turgite-ochre.

No. 77. Marcasitic pyrite. Walton Gold-mine, Louisa

County, Virginia. A granular mass, pale brass-yellow and
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splendent, and sometimes conclioidal on fracture of some grains.

On the edges of the specimen, sharp, brilliant, and unmodified

cubes were distinguished. Imbedded in a grayish hydromica-

schist. Decomposition : a yellow iridescent tarnish.

Nodule. Freiberg, Saxony. A yellowish gray flattened nod-

ule, penetrated by many cracks ; these show that it consists of a

finely laminated outer crust of very fine-grained pyrite, coated

with glittering cubes, while within appears a finely granular

nucleus.

No. 78. (Outer coat). Pyrite. Yellowish cubes, rarely

elongated, and sometimes with solid angles modified by small oc-

tahedral planes : fracture, pale brass-yellow, splendent and

conclioidal. Decomposition : a yellowish gray tarnish.

No. 79. .(Inner core). Marcasitic pyrite. A fine grained

mixture of particles of pyrite and of nearly the same amount of

white quartz. Decomposition : the interstices of the core are

filled by an eiflorescence of white vitriol, whose expansion has

cracked the nodule, and which is entirely absent from the outer

surface.

No. 80. Pyrite. Saddle Island, near Cape Malagash, Tatmag
Bay, Nova Scotia. A concretionary spherical nodule, with lam-

inated structure, very finely granular and cryptocrystalline, pale

yellowish white and glittering on fracture. This specimen was

reported as probably loosened from a sandstone in place. Under
a microscope, its material was found to be itself a pyritiferous

sandstone, made up of sub-angular to angular grains of gray and

white quai'tz, blood-red ochre, and yellowish white feldspar

;

its cement, in much less amount, consisting of pale brass-yellow

and splendent pyrite, in delicate strings and films between the

grains, forming a bright yellow network over the surface. A
few imperfect flattened and striated cubes were also thus distin-

guished. Decompoaition: a reddish brown ochreous film colors

the outer surface.

No. 81. Pyrite. Eastbourne, England. A concretionary

nodule of sausage-shape, showing at one end a core of fine-grain-

ed compact pyrite, pale yellowish white and splendent. Decom-

position : a brownish yellow film of limonite-ochre over the

outer surface, with here and there minute projecting cubes of

turgite. pseudomorphous after pyrite. Beneath this film is a
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thick reddish broTvn crust of turgifce, with red streak, covering

the core of pyrite.

No. 82. Pjrite. Schemnitz, Hungary. Somewhat flattened

cubo-octahedra, pale brass-yellow and splendent, forming a drusy

surface upon a very fine-grained, laminated, yellow layer of mar-

casitic pyrite, made up of alternately granular and fibrous lami-

nae, sometimes enclosing grains of radial structure ; with white

quartz and sphalerite. The specimen, as received, was mis-label-

led ''marcasite." The specific gravity determination was made
on fragments of the entire crust, including about one-fifth vol-

ume of crystals and also a very little adhering sphalerite. De-

composition : almost no tarnish on the crystals; in the layer be-

neath, films of white vitriol, mostly ferrous sulphate, occupy the

interstices between the fibres.

No. 83. Pyrite. Colorado. Small cryptocrystalline grains,

pale brass-yellow and brilliant, made up of scaley aggregations

of minute octahedra and cubes with octahedral faces upon their

solid angles ; imbedded in radiating white barite. Decomposi-

tion: a slight brownish yelloAv tarnish on the exterior of the

grains.

No. 84. Marcasitic pyrite. Nova Scotia. Small spherical

nodules in clay, made up of clustered aggregates of bright stri-

ated cubes, modified by minute planes of the octahedron and

pyritohedron, and also a few flattened pyritohedra: pale yellow-

ish white and brilliant on fracture. The surface has often been

rendered cellular, by the penetration of clay from the matrix.

Decomposition: minute traces of tarnish on a few faces ; the

powder becomes bronze-colored, on keeping a few months in a

dry atmosphere.

No. 85. Marcasitic pyrite. Silver Valley Mine, Cabarrus

County, North Carolina. Brightly yellowish irregular grains,

sometimes showing the form of distorted cubes, modified by the

pyritohedron, grayish white, nearly silvery white, and splendent

on fresh fracture ; imbedded in white quartz, with galenite,

chalcopyrite and sphalerite. Decomposition: a dull yellow

tarnish common on many grains, with a few particles of yellow

iron-ochre in the interstices.

No. 86. Marcasitic pyrite. Hazelton, Pennsylvania. Yel-

lowish cubes with rather dull lustre, scattered and in groups,
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pale brass-yellow and bright on fracture ; attached to black coal-

shale. A few are modified by three-faced pyramids of the tetra-

gonal trisoctahedron upon their solid angles. Decomposition:

slight dull tarnish, iridescent in places.

No. 87. Marcasitic pyrite. Pennsylvania. Bright striated

cubes, with octahedral and pyritohedral modifications. Some
are imbedded in a blackish brown iron-carbonate. Decomposi-

tion : a yellow tarnish common.

No. 88. Marcasitic pyrite. Long Creek Mine, Gaston Coun-

ty, North Carolina. Yellowish, coarsely granular and massive
;

on fresh fracture, grayish white to silvery white and splendent,

and sometimes with the slightest yellowish tinge, by incipient

decomposition. A few minute crystals were distinguished in cav-

ities, mostly flattened and distorted cubes, modified apparently

by the pyritohedron, and a few distorted pyritohedra. Decom-

position : a bright orange-yellow iridescence common, and some

brownish red limonite-ochre in the interstices, with many beau-

tiful films of a bright iridescent blue tarnish.

No. 89. Marcasitic pyrite. Mooresville, Iredell County,

North Carolina. A coarse-grained mass of pyrite, on whose

borders unmodified cubes can be occasionally distinguished.

Decomposition : much bright red turgite-ochre, in interstices

and on seams.

No. 90. Marcasitic pyrite. Simmond's Mine, Union County,

North Carolina. A coarse veinstone, in which unmodified

cubes of composite structure occur, pale yellowish white and

splendent on fracture. Decomposition : a brass-yellow tarnish.

No. 91. Pyrite. Magruder Mine, Georgia. Glittering yel-

lowish scales and particles, scattered through a white porous

<luartz-rock. Some granules appear to be polished unmodified

cubes. Decomposition : some red turgite-ochre in the outer

surface.

No. 92. Limonite after pyrite. Buncombe County, North

Carolina. Sharply defined unmodified cubes of reddish black

limonite, hard and shining on fracture, pseudomorphous after

pyrite ; imbedded in a grayish white actinolitic steatyte. A
reddish brown film covers the smooth faces of the cubes.

No. 93. Mahanoy City, Pennsylvania. Large grains and
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cubes, with faces often very finely striated, and cracked up by
cubical aggregations, cellular and largely interpenetrated by
the matrix, pale yellowish white and bright on fracture ; in

blackish gray carbonaceous shale. Decomposition : rather dull

lustre and pale bronze-colored tarnish over most surfaces.

No. 94. Marcasitic pyrite. Liskeard, Cornwall, England.

Thickly clustered groups of brilliant cubes of composite struc-

ture, forming crusts, pale yellowish white and splendent on

fracture ; upon gray copper and quartz. Decomposition : a beau-

tiful and lustrous orange-yellow tarnish.

No. 95. Marcasitic pyrite. Waynesville, Ohio. Small

rounded nodules of irregular form : scattered through a crystal-

line fossiliferous schistose limestone. These are made up of

minute, glittering, rather dull, brownish yellow octahedra, or, in

a few nodules, of cubes with octahedral modifications ; on fresh

fracture, grayish white and splendent, with a slight yellowish

tinge, probably due to decomposition. Decomposition : irides-

cent yellow tarnish and dull reddish brown films of iron-oxide.

No. 96. Marcasitic pyrite. Franklin, New Jersey. Sharp,

brilliant, brass-yellow, striated pyritohedra, yellowish white and

splendent on fracture, imbedded in white feldspar. In coarser

powder than that used for the determination in the table, 2.116

gms. of crystals yielded Sp. Gr. =4.642. Decomposition :

brilliant brass-yellow tarnish, a beautiful blue and red iri-

descence on some crystals.

No. 97. Pyrite. Colorado. A cluster of dull, pale brass-

yellow, striated cubes, implanted and intergrown, Avith curved

faces by oscillation with the pyritohedron, grayish white and

splendent on perfectly fresh fracture ; sometimes with scattered

filmy yellowish spots, due to incipient decomposition ; mixed with

some blackish stony matter. Decomposition : rather dull brass-

yellow tarnish, partly iridescent on fracture-surfaces.

No. 98. Marcasitic pyrite. Somerville, Massachusetts.

Very sharply defined, glittering yellowish cubes, sometimes dis-

torted or rectangular, rarely striated, occasionally with octahe-

dral planes upon their solid angles, yellowish white and brilliant

on fracture ; scattered through a gray argillaceous slate. De-

composition : a yellow tarnish common on fractured surfaces.
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No. 99. Pyrite. Albertville, South Carolina. Bright yel-

lowish flattened cubes, finely striated, pale brass-yellow and

brilliant on fracture ; closely associated with quartz in adhering

encrusted films and imbedded particles, to which the low den-

sity, obtained for this pyrite, may be partly due. Deco7nposi-

tion : a slight dull tarnish.

No. 100. Marcasitic pyrite. Koxbury, Massachusetts. Like

No. 46, with occasional better development of pyritohedral

faces ; associated with sphalerite and siderite. In another spec-

imen, the cubes are strongly striated and pass into distorted

forms, closely approaching the pyritohedron ; on some faces

there are implanted fine-grained mammillary crusts of glittering

drusy marcasite. Decompositioii : films of yellow to red tarnish

on the faces of the pyrite-crystals : a bronze-colored to brownish

black tarnish on the marcasite.

No. 101. Pyrite. Monroe, Connecticut. Deeply striated,

distorted brilliant cubes of very pale brass-yellow color, with

modifications by the pyritohedron
;
yellowish white, finely gran-

ular, and splendent on fractui-e, and sometimes enclosing grains

of white quartz. The specimen, as received, was mislabelled

'^ pyrrhotine." Under the microscope, the grains are seen to

enclose numerous particles of quartz and some reddish prisms

looking like topaz. Decomposition : a mere film of yellowish

tarnish common, iridescent under the loup.

No. 102. Marcasitic pyrite. Pittston, Pennsylvania. Bright,

light brass-yellow, striated grains and scales, often with high

polish ; fresh fracture uneven, yellowish white, and splendent;

as thin coatings and scattered particles in a black carbonaceous

iron-stone, Octahedra with brilliantly polished faces and scaley

structure, and a few cubes, sometimes striated, with octahedral

modifications of their solid angles. Decomposition : a slightly

iridescent coppery tarnish on some plates.

No. 103. Marcasitic pyrite. Jones' Mine, Pennsylvania.

Imperfect octahedra, with brilliantly polished faces, light brass-

yellow ; associated with magnetite, calcite, chalcopyrite, etc.,

from the Coal. Decom,position : yellow tarnish common.

No. 104. Marcasitic pyrite. Cumberland, England. Bril-

liant brass-yellow cubes, with slightly curved faces,and composite

and scaley in structure, pale yellowish white and splendent on
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fracture ; occupying the interstices between crystals of sphaler-

ite. Deco7nposition : slight brass-yellow tarnish.

No. 105. Marcasitic ])yrite. Schoharie, New York. Small

reddened groups of aggregated crystals, pale yellowish white and

granular on fracture, or grayish Avhite with minute yellowish

spots ; imbedded in clay. The crystals consist of sharp cubes,

pyritohedra, and striated cubes with curved faces produced by

oscillation between the two forms. Decompositio7i : bright

brownish red tarnish, or blue iridescence, on most of the faces.

No. 106. Marcasitic pyrite. Bastrop, Bastrop County,

Texas. Dull and pale brass-yellow octahedra, rarely bright,

very pale yellowish white and brilliant on fracture ; upon black

granular crystalline hematite. Decomposition : mostly covered

by or converted entirely into reddish brown hepatic limonite,

which is also scattered over the specimen in rusty crusts.

No. 107. Pyrite. St. Creac, Pyrenees. Feebly shining

yellowish cubes, with faces finely striated or roughened and

slightly curved ; imbedded in a black roofing-slate. Fracture,

pale brass-yellow, splendent, often conchoidal. Streak, brownish

black. Under a lens, minute black particles are visible in abun-

dance through the grains of pyrite, very distinct under a com-

pound microscope—apparently included particles of slate. The
presence of this impurity accounts for the low density, as well

as for a peculiar granular and jDitted condition of the surface.

Decomposition : very slight yellowish tarnish, sometimes slight-

ly iridescent

No. 108. Pyrite. Gap Mine, Lancaster County, Pennsyl-

vania. A thin drusy crust, finely fibrous and very minutely cel-

lular, with fine radial crystallization, pale yellowish white and

bright on fracture ; attached to a similar crust of fibrous miller-

ite. Under a sufiicient magnifying power, the drusy surface

exhibits minute geodes of microscopic yellow octahedra, sharp

and unmodified. Decomposition : rapidly disintegrates, even in

the dry air of a cabinet, with fibres falling apart ; the fresh frac-

ture soon assumes a yellowish iridescence and coppery tarnish,

with a minute efflorescence of white vitriol.

No. 109. Marcasitic pyrite. Liskeard, Cornwall, England.

Clustered and composite yellowish cubes, sharply defined and

brilliant, often with very minute modifications of angles and
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edges by the octahedron and pyritohedron ; attached to crystal-

lized quartz. Fresh fracture, tin-white, splendent, andnneven
;

its true color requires some care to distinguish, on account of

the abundant minute planes of yellow tarnish. Streak, brown-

ish black, perhaps slightly greenish. Under the microscope,

the faces of the cubes display a beautiful iridescence, some stri-

ation, and a few white films of adhering quartz which have part-

ly contributed to the low density obtained. Decomposition : a

slight iridescent, pale brass-yellow tarnish, with delicate crimson

spots.

No. 110. Pyrite. Ticonderoga, New York. Glittering,

light brass-yellow, tiny sharp cubes, commonly with sharp octa-

hedral faces upon their solid angles, forming a drusy surface

upon thin flakes of yellow pyrite and quartz. Fracture, yellow-

ish white, in part grayish white, splendent, and conchoidal.

The selected grains, used for the determination of density, were

afterwards found under the microscope to show adhering films

of white quartz, which must have had an influence on the low

figure obtained. Decomposition : a bright orange-yellow tinge

on the surface of many crystals.

No. 111. Marcasitic pyrite. Isle of Sheppey, near London,

England. Fragments of a disintegrated fossil plant, Niyadus
ellipticus, converted mainly into pyrite, with coarse lamination

and transverse fibrous texture, evidently produced by woody
structure ; from the London Clay. Very fine-grained, light

brass-yellow, compact flakes and thin laminae, yellowish white

and glittering on fracture, and marked by fine brownish black

lines, the edges of alternating films of carbonaceous matter.

Here and there tiny flattened geodes occur, lined by sharp

microscopic octahedra of pyrite, in a few cases showing slight

modifications of their solid angles. For the specific gravity de-

termination, the material was subjected to careful washing,

friction, and elutriation, to remove the soft and light carbon as

far as possible, and on this the figures in the table were ob-

tained ; however, some black films still remained enclosed. De-

comi^osition : a bronze-yellow tarnish upon all surfaces, and a

very abundant white efilorescence of short curved needles of vit-

riol, mainly ferrous sulphate, but with much ferric sulphate in

many crusts.



202 Decomposition of Iron Pyrites.

No. 112. Marcasitic pyrite. London, England. A fine

grayish laminated clay, with pyritiferons, shining, bronze-

colored films over many planes of lamination. Some of these

surfaces are drusy with microscopic octahedra and with spher-

ules roughened by the projecting apices of crystals of pyrite.

The surfaces abound in diatomaceous forms of many species

(already described by Shrubsole, Kitton, and others), converted

into pyrite, bronze-colored without, grayish white and splendent

on fresh fracture. From the London Clay. Decomposition : this

begins with a golden yellow to bronze-colored tarnish, passing

into a reddish film, and ending by hepatic alteration into red-

dish brown turgite -ochre. (See also further description in

paper in Jour. N. Y., Micr. Society, 1886, p. 11).

No. 113. Pyrite. Victoria Gold Hill, Colorado. Very fine-

grained seams of yellowish auriferous pyrite
;
pale brass-yellow,

splendent, and conchoidal on fracture ; imbedded in and inti-

mately mixed with white quartz, particles of which, together

with botryoidal opal and purple fluorite in geodes, were distin-

guished under the microscope in the grains used for determina-

tion of density. Imperfect microscopic cubes of pyrite were also

seen. Deco7nposition : dull yellow tarnish in part.

No. 114. Pyrite. Antbony's Nose, above Peekskill, New
York. A fine-grained yellowish veinstone, whose particles ap-

pear grayish white to light brass-yellow, splendent, and con-

choidal on fracture. The material is soft to the knife, with

gray streak, but not homogeneous. Under a loup, abundant

vari-colored specks are seen : pyrite in irregular particles,

white quartz, pyrrhotite, chalcopyrite, and scattered prisms of

apatite with rounded ends. Under a microscope, imperfect, flat-

tened, and polished cubes of pyrite were distinguished, modified

by the pyritohedron and sometimes striated. This ore has been

often described as pyrrhotite. Decomposition : with the excep-

tion of a common yellow and orange tarnish, sometimes irides-

cent, little alteration is seen in this specimen, a freshly extract-

ed ore, without surface of weathering.

No. 115. Pyrite. Lake Memphremagog, Maine. A fine-

granular, compact, but not homogeneous ore, mottled and

streaked with brass-yellow and bronze-yellow or gray, soft to

the knife with gray streak, and consisting largely of pyrite and
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pyrrliotite. Under a microscope, exceedingly fine-grained

and splendent, with a few imperfect cubes of pyrite distin-

guishable, having a platy structure and octahedral modifications

of their solid angles. Decomposition : no weathered surface

upon the specimen, but the fracture reveals, under the micro-

scope, a general blue and red iridescence.

No. 116. Marcasitic pyrite. Mexico. An irregular frag-

ment of an '' Aztec mirror," loaned to me for examination by

Mr. George F. Kunz ; dimensions about 83 by 45 mm., and 15

mm. in thickuess, and weight 62.7 grams. The face has been

ground smooth and still retains considerable polish ; the reverse

is roughly convex, apparently by the rubbing off and rounding

of the edges of crystalline faces of the pyritohedron. Color of

the polished face of the mirror, pale yellowish white ; of the re-

verse, rather dull greenish yellow ; of the fresh fracture, gray-

ish white, inclining to yellowish, but not very bright.

Under a loup or low power of the microscope, three materials

may be distinguished.

1. Marcasitic pyrite, largely predominating in minute cubes,

and also in thin plates (possibly of marcasite), mostly a little

less than 0.1 mm. in diameter, and bright tin-white on fracture.

2. Dark brown to black particles, lying in great abundance

in the interstices of the preceding crystals, and which seem to

consist of iron-oxide, and perhaps carbonaceous matter or other

metallic sulphides ; this substance has refused to take the polish,

and produces a minute dark pitting over the face of the mirror.

3. Over the surface, several minute branching veinlets run,

about 0.1 mm. thick, pale brass-yellow and brilliant, evidently

of pure pyrite.

The specimen strikes fire with steel and yields a dull reddish

black streak or powder. It possesses a special interest, in re-

lation to the Peruvian mirrors of marcasite, the historic pierre

des Incas, to which reference has already been made.
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1. Density of Normal Pyrite. In considering the variations

of density shown in the third column of the preceding table, the

higher numbers, near the head of the column, are open to serions

suspicion, from the probable intermixture of galenite, gold or

other heavy impurities. The still higher figures 5.158-5.185,

obtained by Breithaupt, Kenngott/ and Zepharovich, are put

asid(5 by Rammelsberg,^ as too high and he accepts the figure 5.0

as representing the true specific gravity of the pure mineral.

The general tendency of the enclosed impurities, marcasite,

chalcopyrite, sphalerite, quartz, etc., has been to lower the spec-

ific gravity figuies, and for this reason we may reject the ten at

the bottom of the series. We thus come to the conclusion that

the specific gravity of pure normal pyrite must approximate

closely to the figure 5.01, which includes the typical and perfect-

ly stable varieties from Colorado, Arizona, Waldenstein and

Chili, (Nos. 5, 9, 13, 15, 16, and 17). However, wide variations

of density, color, and therefore of constitution, in the crystals of

the same locality, appear at many points in the foregoing series.

Some prominent instances have been already given to illus-

trate this local variation, in the Table for the density of Pyrite,

in Parti, of this paper; entire reliance cannot be placed in

those results, unfortunately, from the method, commonly em-

ployed, of determining the specific gravity on whole crystals.

The fact of great local variation in density, however, is confirmed

by my own figures, a few of which may be tabulated below,

with those by other observers from the same localities marked

by an asterisk.

Locality. Specific Gravity.

Traversella, Italy. 5.097* 5.078* 5.016* 4.985 4.967*
Freiberg, Sax. 5.031* 5 007* 5.001* 4.916 4.619
Elba. 5.027* 5 016 4.997 4.984* 4.976*

Galena, 111. 5.028 5.015 5.010 5.010

Cumberland, Eng. 5.018 4.814

Arizona. 5.015 5.007 4.996 4,994

Gilpin Co., Col. 5.011 5.009 5.003 4.995

Linden Mine, Wis. 5.004 4.957 4.718

New York City. 5.003 4.998 4.946

French Creek, Penn. 5.001 4.997 4.968 4.940

' Sitzungsb. k. Akad. Wiss., Wien, (1854), XII, 286.

' Ztschr. d. geol. Ges., (1864), XVI, 267.
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3. Latent cutistitutloii of jjyriie crystals. Using therefore

the figure 5.01, foi* tlie specific gravity of pyrite, in the same

way as before, in the formula stated under marcasite, the theo-

retical percentage proportion of marcasite, i"»resent in the speci-

mens of pyrite, lias been calcuhited in the figures of the fifth

column of the Table. The twelve specimens (Nos. 94 to 106),

which contain 50 per cent, or more of marcasite, are evidently

paramorphs after pyrite, two of them, Nos. 97 and 100, corres-

ponding to specimens of pure pyrite, Nos. 10 and 46, from the

same localities. \\\ this series, there is even more decided evi-

dence, than in that of marcasite, of the influence of marcasite on

the physical propei'ties of the mixture, even to the paling of the

color. A similar lowering of density and paling of color, from the

suspected i)resence of marcasite, have already been pointed out

by others, e. g., by Kohler, in the crystals of pyrite from Gross

Allmerode'; the densities of crystals reported from that locality,

4.941 to 4.845, would imply a content of 31.92 to 77.84 percent,

of marcasite, in my view.

At about the specific gravity 4.95, corresponding to a content

of 26 or 27 per cent, of marcasite, the crystals begin to show the

influence of the contained impurity by a paling of color and

marked tendency to decomposition, and this material may be

called marcasitic pyrite. It is a significant fact that the var-

ieties of the mineral of commercial importance, especially for

the manufacture of sulphuric acid, are found near or below this

limit, e. g., Nos. 60, 63, etc. The series of specimens of marcas-

itic pyrite does not become continuous, however, until the spe-

cific gravity descends below 4.92, corresponding to a content of

38 per cent, of marcasite. This point therefore seems to mark
the danger-limit in cases where a rapid tendency to oxidation

becomes objectionable, as with pyrite j^resent in building-stones,

roofing-slate, and coal.

It should here be added that, although marcasite appears to

be the general element of instability and agent of decomposition,

we have evidence in this series of the accessory agency of other

sulphides in some cases. The action of chalcopyrite has already

been noted, in the case of the cupriferous pyrite of Cornwall,

'Pogg. Ann., (1828), XIV., 91—Analysis No. 8 by Rammelsberg, Part I.

of tMs paper, pages 388, 389.



2VZ Decomposition of Iron Pyrites.

Penn,, No. 53. The constant association of chalcopyrite with

the octahedra of pyrite at Weehawken, N. J., No. 70, and its

occasional enclosure within the latter, have led me to suspect at

least its partial connection with the rapid iridescence and ready

decay of this pyrite. The arseno-pyrite, indicated by the detec-

tion of arsenic in the analysis, already given, of the pyrite from

Marsden's Diggings, Galena, 111., No. 3, at tlie head of the

Table, may very likely have its influence on the quick oxidation

and efflorescence of the specimens from that vicinity, Nos. 1, 2

and 3. So too the millerite, attached to the pyrite from the

Gap Mine, Penn., No. 108, probably shows that the remarkable

instability of the latter mineral may be entirely due to a content

of nickel-sulphide.

3. Relationship of density to crystalline form. The examin-

ation of the series of pyrite-specimens afforded an opportunity

to obtain some definite information on this question, mooted by

Malaguti and Durocher, so far as regards pyrite. Their views,

inclining to the possibility of such a connection, were strongly

opposed by V. Zepharovich^ whose examination, however, ap-

pears insufficient, on account of the small number of specimens

examined, ten, and the method employed in determining the

specific gravity, on crystals unbroken instead of crushed to

coarse powder. The figures reported, 5.002 to 5.028, show his

crystals to have been pure, but those of Malaguti and Durocher,

already cited, 4.402 to 4.973, certainly indicate great impurity.

In the sixth column of my table is presented a statement of the

carefully identified crystalline forms in each specimen of the

series. On the whole, a consideration of these results inclines

me to agree in the main with Kenngott's view of the absence of

connection between crystalline form and density in pyrite—with

the important exception, however, that well defined pyritohedra,

with deeply striated faces, invariably possess the highest density,

with the yellow color and other properties of the purest forms of

pyrite. There also appears some ground to believe that, in the

pyrite-crystals of any particular locality, the octahedra are like-

ly to be less rich in pyrite and lower in density than the cubes.

^Kenngott's Min. Notizen, No. 11, (5te Folge), Sitzb. K. Akad. Wiss.,

Wien, (1853), XI, 392.
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Resume. The general theoretical conclusions from this study

of the crystals of the iron-pyrites may be now summed up as

follows, in regard to the normal types of each mineral :

1. Typical or normal pyrrhotite possesses a specific gravity =
4.6, and a ready tendency to oxidation, only moderated by a

notable replacement by, or intermixture with, marcasite or

pyrite.

2. Normal marcasite has a tin-white color, a splendent lustre,

a density closely approaching 4.80, hardness of 6.5 on most sur-

faces and of about 6. on the faces of the macrodome (m P oo),

uneven fracture, and a tendency to rapid oxidation, indicated

by a greenish yellow, or variegated tarnish, dull or iridescent,

soon followed by efflorescence.

3. Normal pyrite has a pale brass-yellow color, splendent lus-

tre, a density of about 5.01, uniform hardness of 6.5, con-

choidal fracture, and a strong resistance to oxidation, so slow a&

to render hepatic alteration common as the final result.

4. The forms of iron pyrites occurring in nature are intimate

intermixtures of these three minerals ; rarely of pyrrhotite,.

however, on account of its ready metasomatic alteration into one-

or the other of the triad. These common mixtures of marcasite

and pyrite may originate by enclosure during crystallization ^ by

alteration, and by displacement, and pass progressively into-

complete paramorphs, well crystallized after the form of one or

the other mineral.

5. The latent constitution of these composite minerals is in-

dicated by a variation in density, exactly proportionate in most

cases to the amount of each constituent, and by a similar vari-

tion in other physical properties, e. g., hardness, fracture, re-

sistance to decomposition, and even in color, in the case of the

paramorphs of marcasitic pyrite.

IV. Practical Applications. We have yet to consider

briefly the pertinence of these facts to the choice and treatment

of several natural materials, used in the arts, which contain

varying mixtures of these pyrites. The distribution of pyrrho-

tite appears to be so limited, that we may confine our attention
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to the occurrence and influence of the other two pyrites. It is

highly probable that, in the manufacture of alum, copperas and

sometimes that of sulphuric acid, its rapidity, and the volume

and cost of the product, may largely depend upon the degree of

ready oxidation of the pyrites employed. The comparatively

refractory character of certain forms of these minerals, such as

the auriferous veinstones of the far West, may yet be an impor-

tant factor, usually hitherto disregarded^ in estimates of their

future commercial value. The freedom with which a pyritous

ore submits to calcination is obviously an element to be con-

sidered in the selection of beds of mineral for these purposes.

In his discussion of *^the characters which best adapt pyrites

for the use of acid manufacturers," S. Gr. Williams includes

** readiness to part with the contained sulphur, in which differ-

ent lots of pyrites show^ considerable differences."^ These he at-

tributes to the physical condition of the mineral, to differences

of fusibility caused by certain included minerals, and to the re-

tention of sulphur by other included sulphur-compounds, like

those of copper. To these causes, it is apparent, should be ad-

ded the presence and influence of pyrrhotite and marcasite,

whose greater inclination to decomposition must materially

modify the refractory character of a pyritous ore. The contrary

property, resistance to oxidation and disintegration, is equally

advantageous in connection with the storing of mined pyrit-

iferous coal and the choice of pyritiferous building-stones and

roofing slates.

A. Pyrites ik Coal.

An important question has long awaited solution, as to the

cause and prevention of that slow oxidation Avhich goes on in

masses of mined coal, commonly producing a process of crumb-

ling or ^'slacking", which may greatly diminish its commercial

value, and sometimes endangers the coal by a sensible elevation of

temperature, reaching even to spontaneous ignition. The

following reference^ to this has been made by J. P. Kimball

:

*'Among the ordinary circumstances favorable to the weathering

1 W. Martin, on Pyrites, Williams, Min. Resources of the U. S., (1883-

84), 880.

« Applied Geology, (1886), 300.

8 Trans. Am. Inst. Min. Eng., (1879-80), VIII, 215-217.
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of coal after winning is especially its accumulation without ven-

tilation, in stock-piles of great magnitude at mines, points of

shipment, or upon the premises of dealers, so as to admit of re-

tention of the heat developed and to promote the process of

oxidation under the influence of meteoric water and the heat of

the sun. Coals of certain kinds or in certain conditions, ex-

posed in this manner to the weather, are well known to develop

heat, even to the point of spontaneous ignition, while other

kinds of coals, especially those low in pyrites, may develop the

greatest quantity of heat under protection from the weather.''

In explanation of these facts, Richters has recently upheld

the view that such heat has been developed during the absorp-

tion of oxygen, both by its physical condensation within the

pores of the coal, and by its chemical combination, resulting in

the oxidation of the organic constituents of that substance.

In accordance with this view, it was found that ordinary

coals, free from pyrites, experienced the strongest absorption of

oxygen when in a dry condition, and could therefore be best

protected from a development of heat by preservation in damp
,
places, even with exposure to the atmosphere. On the other

hand, the older view attributed the elevation of temperature in

loose bodies of coal to the oxidation of its commonly enclosed

accessory, pyrites, and, as Kimball points out, with the addi-

tional heat produced by the hydration of the sulphuric anhyd-

ride, during vitriolization, and by the hydration and further

oxidation of the resulting salts. Even with a low average con-

tent of pyrites throughout a coal of this kind, the local concen-

tration of this accessory may obviously suffice to produce decom-

position and even spontaneous ignition. Accordingly dampness

has been found to promote the decomposition of a pyritic coal,

and its preservation is best ensured by keeping it in a dry con-

dition and place, with protection from the weather.

There is a difference, however, in facility of decomposition

between the two important classes of coals, bituminous and an-

thracite, which is plainly connected with some peculiarity in

their pyritous contents, and Kimball remarks :

** Some of the anomalies observed in coals of transition types,

in respect to resistance to weather, are perhaps as much due to

differences in their accessory pyrites as to the quantity contained
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by them. The occurrence of such differences, however excep-

tional among bituminous coals, seems adequate to explain the

cases on record in which excessively pyritic coal of this class has

resisted pyritic decomposition, under the same conditions known
in other cases to induce not only energetic pyritic weathering,

but spontaneous ignition of the coal. Any doubt as to this

point proceeds from the want of specific identification of the

pyrites in different coals under such circumstances as to render

it a question of importance." This difference in the pyrites is

then attributed to the distribution of marcasite as the prevailing

form of pyrites in the former class, with its ready yielding to

oxidation, and that of pyrite, with its strong resistance to de-

composition, in anthracite. This explanation however appears,

in view of my results, to be incomplete, inexact, and likely to

to lead to serious er'or. Marcasite, in that form, appears to be

a rare accessoi-y in bituminous coals. Their pyrites present

themselves in the crystalline form of pyrite, more or less marca-

sitic in internal constitution, in my view, and so passing into a

marcasitic paramorph after pyrite. Even in this impure pyrite

other sources of instability lie in its enclosure of finely divided

carbonaceous matter, and in the curious physical property of

sudden explosion under accumulated strain, during gradual vit-

riolization. It is therefore as unwisCj on the one hand, to trust

to the stability of the pyrites in a coal on the ground of its crys-

tallization in the isometric form of pyrite, as it is necessary, on

the other, to identify the true character of the mineral, by a care-

ful comparison of its crystalline form, exact density, and degree

of reaction in an oxidizing atmosphere, when subjected to ex-

perimental trial in one of the ways already described.

B. Pyrites ik Buildij^^g Stone.

On the subject of the influence of pyrites on the durability of

a building-stone, the most contradictory observations and state-

ments have been made and are now current ; the explanation

can be better understood in the light of the present investiga-

tion.

On the one hand is the certainly established fact of the com-

mon distribution of varieties of pyrites, whose ready oxidation

produces offensive discoloration, pitting of the surface, and even

in some cases a disintegration of the utmost injury to a building
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stone. Of this several instances have been brought to my
notice, in masonry within New York City. The gray biotitic

gneiss of the island, in large part pyritiferous, has been much
used, not only for foundations but for basement-walls up to the

water-table, and even for the faQade of large public edifices.

The rock often contains a notable amount of pyrites, sometimes

in the form of polished octahedra of pyrite/ or crusts of marca-

site, most commonly in the form of scattered grains and flakes

of pyrite ; this gneiss has yielded 0.67 per cent, of sulphur on

analysis." Where such material has been used without selection,

in masonry, and exposed to the weather above the ground-line,

an irregular and offensive dirty reddish brown blotching has

taken place, after weathering but a few years, e. g., in the re-

taining-walls of the enclosure at 51st to 52d streets and Madison

avenue, the basement of the hospital at 71st street and Madison

avenue, etc. In the natural outcrops of the gneiss, the results of

oxidation commonly consist of a white vitriol, alum, and hy-

drated iron-oxide {e. g., at 60th street and 11th avenue, 72d

street and Avenue B, etc.), or even of limonite pseudomorphs

after pyrite-cubes, which I have found at 120th street and St.

Nicholas avenue.

This pyrite is nearly white on fresh fracture, sometimes asso-

ciated with crystallized marcasite (Marcasite No. 13), in its

natural outcrops over the island. An inferior variety of the

light buff-colored sandstone, from the Lower Carboniferous of

Nova Scotia, was seen in the ashlar of a row of buildings at 87th

street, near 2d avenue, spotted with large reddish brown nod-

ules of pyrite in active decomposition, apparently identical

with the nodules described under Pyrite Nos. 80 and 84, with

Sp. Gr. 4.909. In the dolomitic white marble of the island and

Ticinity of New York, the pyrite is sometimes quite stable, \vith

Sp. Gr. 5.003 to 4.998 (Pyrite Nos. 23 and 29), and in other

beds readily passes into hepatic decomposition having Sp.

Gr. 4.946 (Pyrite No. 23^). In most of the limestones and

marbles of Vermont and of the Housatonic valley through

Massachusetts and Connecticut, the pyrite belongs to the quick-

ly perishable variety, and the rock in its vicinity soon becomes

» S. C. Bailey. Ann. Lye. Nat. Hist.. N. Y.. (1865), YIII, 190.

^ P. Schweitzer, Jhrsb. Chem.. (1878), 1282.
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discolored ; a well known example of this is shown in the unfor-

tunate staining of the white marble from Lee, Mass. (Pyrite

No. 57, Sp. Gr. 4.949), in the walls of the County Court

House in New York City, after weathering less than twenty

years. Observations of this character have led to the broad de-

nunciation, in general text-books dealing with the subject, of all

pyrites, without discrimination, as the source of injury to

building-stones, often in cases due to other causes and de-

fects. The popular distrust of pyritiferous stone thereby gen-

erated, has doubtless resulted in the rejection of quantities of

valuable and durable building materials.

Dr. Geo. W. Hawes has protested^ against these unwise and

exaggerated statements, on the following ground :
'* There are

other peculiarities of decomposition regarding which too abso-

lute rules have been laid down. Pyrites is considered to be the

enemy of the quarryman and constructor, as it decomposes with

ease and stains and discolors the rock. But here, too, there are

features, which very seriously modify the effect of this decom-

posing substance. Pyrites, in sharp, tvell defined crystals, some-

times decomposes with great difficulty. If a crystal or gi-ain of

pyrites is embodied in soft, porous, light colored sandstones,

like those which come from Ohio, its presence will with certain*

ty soon demonstrate itself by the black spot which will form

about it in the porous stone, and which will permanently dis-

figure and mar its beauty. If the same grain of pyrites is sit-

uated in a very hard, compact, non-absorbent stone, the

constituent minerals of which are not rifted or cracked, this

grain of pyrites may decompose and the product be washed

away, leaving the stone untarnished.*' In the passage above

italicised, there is implied a recognition of a broader ground of

view, one which we may now more clearly see to be founded on

an exact discrimination, not only of the crystalline species of

the pyrites occurring in any stone, but also of its internal con-

stitution, especially its proportion of enclosed or intermixed

marcasite. T. Egleston also remarks:'^ "As a general rule

when a limestone contains much pyrites it should be discarded,

' Report on the the Building Stones of the U. S. , Introduction, page 13,

Tenth Census of the U. S., (1880), Vol. X.
'' Trans. Am. Soc Civil Eno;., (1886) XV, 670.
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but it does not always follow as a necessary consequence that the

presence of pyrites in stone is of necessity a disadvantage. As

a general rule, the presence of marcasite is. Of the ordinary

pyrites some varieties do not decompose, while others do ;
the

presence of such varieties as decomi)ose may disfigure the stone,

if in small ([uantities only, or may cause it to swell and disin-

tegrate if in large quantifies. In compact stones its presence

has but little influence ; in porous ones it is generally objection-

able. But no absolute rule should be laid down, for, while as a

general thing it is to be avoided, it may be harmless. In gen-

eral it may be said that the presence of much pyrites makes the

stone unfit for use in the exterior of buildings."

In general, therefore, where a perishable form of pyrites

is unequally distributed throngh the stone, in isolated spots

and bands, it inevitably produces the well-known deplorable

results in injury to color and appearance which might be

readily avoided by a previous test of the true nature of

the enclosed mineral. In the freestones—the sedimentary

sandstones and limestones—the pyrites is almost always

liable to decomposition and staining, not merely on ac-

count of the porosity of the rock, but chiefly the marcasitic

nature of the pyrite ; in the crystalline rocks—granytes, tufas,

crystalline marbles and dolomytes, etc.,—the nature of the

pyrites is uncertain without trial, in some cases readily oxidiz-

able, in others perfectly unobjectionable. It has also been

maintained by some architects, and is especially true of the

stable varieties of pyrites, that a uniform distribution of any

species may be entirely innocuous, or result, after long weather-

ing, only in the production of a slight mellowing of color which

may be attractive.

A few instances may be recorded in which the stable form of

pyrite has been found in building-stones. In a crystalline dol-

omyte of great compactness and blue-gray color, occurring at

Great Harrington, Mass, I have found the pyrite (No. 41, Sp.

Gr. 4-991), after a half century of exposure to the weather in

masonry, remaining perfectly bright, and the enclosing rock en-

tirely free from any evidence of corrosion or even discoloration.

A similar observation has been made by J. E. Wolff' in reference

Report on Building Stones of the U. S., op. cit., 290.
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to the diabase from Somerville, Mass., in tombstones at Mt.

Auburn, in Cambridge, Mass.

:

** The diabase tombs have turned a rusty brown, the change

apparently occurring in the black minerals (augite, mica, etc.),

while the feldspar whitens. It is very noticeable here that

grains of pyrite in the stone are generally bright, without patches

of rust about them." Other examples of a similar resistance to

decomposition, by varieties of each of the three iron-pyrites,

have been already mentioned. In pyritiferous building-stones

therefore, as in pyritic coal, there now appears to be no difficulty

in certainly determining beforehand the character of the con-

tained pyrites, as to stability, by an examination of its physical

properties, especially color, fracture, and density, and by ex-

perimental trial.

C. Pykites liN^ Roofij^g-Slate. The recognition of stabil-

ity in certain pyrites has not been confined to scientific students
;

practical men in other fields of observation are familiar with

them. Thus the quarrymen in the roofing-slate districts

of Vermont and of Wales, and roofers who make use of slates

from various regions, are well aware that the grains and crystals

of iron pyrites of particular quarries are certain to decompose

rapidly and discolor or disintegrate the containing slates, and

that such slates must be scrupulously rejected.

It is equally recognized that, in other slates, the pyrite ap-

pears indestructible by the weather, and after long exposure up-

on roofs, remains unattacked, in brilliant hard crystals, with

sharp angles, and surfaces untouched by rust. I find this fact

also expressed in the following statements of A. Geikie ; '^Pyrite

when free from marcasite yields but slowly to weathering.

Hence its cubical crystals may be seen projecting, still fresh,

from slates which have been exposed to the atmosphere for

several generations."^ *'As a contrast to the universal decay of

the marble tombstones, reference may be made to the remarkable

durability of the clay slate which has been employed for monu-

mental purposes in Aberdeenshire. It is a fine grained rather

soft rock, containing scattered cubes of pyrites, and capable of

being readily dressed into thin smooth slabs. A tombstone of

^ Text Book of Geology, (1882), 85.
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this material, erected in the old burying ground at Peterhead,

sometime between 1785 and 1790, retains its lettering as sharp

and smooth as if only recently incised. Yet the stone is soft

enough to be easily cut with the knife.

The cubes of pyrites bave resisted weathering so well that a

mere thin film of brown hydrous peroxide conceals the brassy

undecomposed sulphide from view. The slate is slightly stained

jellow round each cube or kernel of pyrites, but its general

smooth surface is not afllected. The lapse of nearly a century

[has produced scarcely any change upon this stone, while neigh-

l)oring tablets of white marble, 100 to 150 years old, present

rough granular surfaces and half effaced though still legible

anscriptions.'" Facts such as these show the necessity of the

•careful and exact determination of the nature of the contained

pyrites in all cases, before either the acceptance or rejection of

:a pyritiferous slate for roofing purposes.

D. Process of Examination of Pyrites in regard to

Stability. The process of examination of a specimen of pyri-

tes "will be essentially the same, for any of the purposes just in-

dicated. The careful selection of the specimen is of the utmost

importance. Finely granular or even massive specimens will

will not be sufficient, in consequence of their probable enclosure

of impurities and cavities. It is highly desirable to obtain iso-

lated crystals, however minute, carefully separated from their

matrix, crushed to a coarse powder, freed from adhering iron-

ochre by digestion in a diluted acid, thoroughly washed, and

rapidly dried. An examination of the powder, grain by grain,

under a loup, still better on the stage of a microscope under a

low power objective, should then follow, to ensure the absence

of adhering or enclosed impurities and to determine with cer-

tainty the true color, fracture, etc.

The determination of the crijstalline form is first necessary.

Even though this should be identified as orthorhombic, that of

marcasite, it may not be conclusive as to instability, since we
have seen that stable pyritic forms of this mineral exist, proba-

bly comprising most of the varieties, in the Marcasite series, of

Sp. Gr. 4.98 to 4.88, representing a content of nearly 100 down
to 40 per cent, of pyrite. However, the burden of evidence tends

* Geological Sketches (1882), 178.
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to prove that the isoQietric forms (cube, octahedron, andpyrito-

hedron), those generally indicating a marcasitic pyrite, are, on

the average, richer in pyrite than the orthorhombic and there-

fore more likely to resist decomposition. The modifications of

pyrite seem to have little bearing on this question, with the im-

portant exception that sharply defined pyritohedra, with

strongly striated faces, are, almost invariabl}^, purely pyritic and

stable.

The color of the surface, immediately after fracture, is an

important indication—if decided brass-yellow, of predominance

of pyrite—if of the palest yellowish white or quite tin-white, of

richness in marcasite.

A conchoidal fracture, if general, is characteristic of pyrite
;

if uneven or granular, an abundance of marcasite is indicated,

and sometimes that of some other intermixed impurity, very

frequently quartz—both tending to more rapid oxidation.

Unusual hardness-, especially shown by the mineral striking

fire readily and constantly with steel, indicates the predominance

of pyrite, even in crystals of marcasite.

The sulphurous odor of the fresh powder or freshly bruised

surface, and greenish streak appear to be further indications of

the presence of marcasite, probably of its abundance. Other

intermixed sulphides may contribute the same properties.

The density of the mineral, if determined on pure crushed

crystals and with sufficient care, may be of the greatest value^

in indicating the true constitution of the mixture of pyrite and

marcasite, the i)ercentages of each being readily obtained by ref-

erence to the tables already given. But a specific gravity

determination made upon large unbroken crystals, on too coarse

a powder, on massive or granular mineral, or on material not

scrupulously examined under the microscope in regard to purity,

may be a worthless reliance, only likely to mislead. So far as

may be judged from present information, the highest stability

can be expected only from samples of crystallized marcasite or

pyrite whose specific gravity exceeds 4.99, equivalent to at least

90 per cent, of pyrite ; though little danger from decomposition

may be expected down to a specific gravity 4.97, equivalent to at

least 80 per cent, of pyrite.

Below that amount no stability can be safely relied upon.
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These figures, however, can he trusted only when there is reason-

able probability, judging from the character of the matrix and

associations, of the absence of other impurities, even in micro-

scopic form, such as other metallic sulphides, quartz, iron-ochre,

etc., by which the density and stability might be affected.

The natural weathering of the specimen may further be an im-

portant criterion of its degree of stability in masonry, etc.,

whenever it can be ascertained that the ochreous decomposition

thereby shown has been effected simply by the weather upon

some outcrop, during periods insufficient to disintegrate the

whole rock, and not by the attack of subterranean solutions

percolating from overlying humus, or of the acid corrosive

agencies which may affect the material of veins or even merely

produce a deceptive deposit of iron-oxide upon unattacked

crystals of pyritg. The examination of the pyrites exposed to

the weather on the surface of old masonry, slating or the faces

of old quarries may be therefore, in many cases, far mor esatis-

factory for practical purposes than the study of natural outcrops

of the same rock, after ages of unknown experiences. Even in

handspecimens, or broken crystals, the long retention of color

and lustre, without tarnish or iridescence, for a few weeks or

months, on a freshly broken surface of a pyrites under trial,

laid out upon a window-sill, may give valuable indications of

stability. We thus come to the last and perhaps best means of

information—the process of experimental trial of the specimen,

side by side with a series of others of known character, by expos-

ure to the oxidizing effect of the fumes of bromine or of fuming*

nitric acid. Such tests should of course be made on several

samples, attention being given to the comparative rapidity of

tarnish, the depth of the efflorescent crust and the signs of its

internal penetration, the character of the etching upon any re-

maining nucleus, the evidences and force of any sudden explosion

during efflorescence, and the indications of enclosed carbon or

other impurity, shown by modifications of the color of the

effloresced vitriol.
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DESCRIPTION OF PLATES YIII and IX.

Photomicrographs of etched surfaces of pyrite- crystals by reflected

lamp-light (Photogelatine prints).

Plate I.

Fig. 1. Pyrite from Pinal County, Arizona. Mammillated or shagreen-

like etching, with pits, magnified 30 diameters.

Fig. 2. Pyrite from Gilpin County, Colorado. Surface pitted in rings,

with small mammillations. x 23.

Pkfte II.

Fig. 3. Pyrite from French Creek, Chester County, Pennsylvania. Larger

octahedra projecting above the more deeply etched, fine, crystalline

groundmass. x 23.

Fig. 4. Impure pyrite from Mahanoy City, Schuylkill County, Pennsyl-

vania. Minutely fretted cellular surface, without crystals or oolitic

structure, x 23.
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XI.

—

Further Notes on the Osteology of the Shad, (Alosa

sapidissima).

BY FANNY E. M. HITCHCOCK.

Bead June 4, 1888.

In a paper' on the cartilage plates which are developed in the

region of the lateral line of shad, I called attention to the evi-

dence of the concrescence of the anterior body segments, and

the following notes are an outline of some of the results ob-

tained while studying the effect of such concrescence on the in-

ternal skeleton.

Beginning with the anterior vertebral elements we find that

the epipleurals have disappeared, the ribs and epicentrals of the

same segments have coalesced, and passing forward are crowded

closely together in the region of the exoccipitals and opis-

thotics ; while the epineurals are similarly crowded against the

posterior part of the exoccipitals and the supraoccipital, upon

the epiotics and the pterotics, and against the parieto-frontal

ridge.

The centra of the corresponding vertebras have either entirely

disappeared, or have united with the basioccipital. The lateral

walls of the skull, which are formed by the bones of the ear

capsules, are very thick, as is also the supraoccipital.

The parietal bones are wanting, and in place of them is seen

on each side of the skull a large foramen which opens directly

into the brain cavity. On top of the skull on each side is a

deep depression extending laterally into the supraoccipital,

epiotic and pterotic bones. The outer lateral and posterior part

of the depression deepens, forming a pit which burrows down
into the exoccipital bone. In some specimens I could pass a

bristle down through this pit into the brain cavity, though in

most of the specimens examined there was no connection.

^ " Preliminary Paper on the Structure of Alosa Sapidissima" (abstract),

Proc. Amer. Assoc. Adv. Sci. 1887, p. 259.
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POKTIOX OF BRAIX CASE OF AlOSA SaPIDISSIMA.

a. Frontal.

b. Supraoccipital.

c. Sphenotic.

d. Prootic.

d' Auditory Capsule.

e. Basioccipital.

f. Pterotic and Opisthotic

g. Epiotic.

h. Exoccipital.

i. Cartilaginous nb-like rod, attached to membraneous wall of cavity in

basi-occipital

1. Parietal foramen.

2. Depression reaching down into exoccipital.

3. Facet for anterior head of the hyomandibular.

4. Facet for posterior head of hyomandibular.

5. Foramen leading into anterior auditory chamber.

6. Small foramen leading into same chamber (not described in text).

7. Foramen in pterotic, leading into same chamber.

8. Cavity in basioccipital.

9. Exit for vagus.

10. Exit for seventh nerves.

The hyomandibular articulates with the skull by two heads,

widely separated, the posterior being much elongated and in

some specimens showing a division into two parts. A small
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membrane bone^ lying between the heads of the hyomandibular,

contains a canal which communicates with a foramen lying

partly in thesphenotic, and partly in the pterotic and opisthotic.

This foramen opens into a large chamber lying in the prootic,

thesphenotic, pterotic, and opisthotic, and opening below into

the brain cavity. It contains a large membraneous sac, which

receives a branch from the eighth nerve. In the pterotic, just

beneath the post-temporal is a large foramen opening into this

chamber, and communicating also with a canal in the membrane
bones of the pectoral arch. The prootics are co-ossified in the me-

dian line and form the anterior part of the floor of the cranium.

In the centre of each bone is a large osseous capsule containing a

membraneous sac, which receives a branch from the eighth

nerve, the branch passing through an oblong slit in the capsule.

This slit is the only opening that I could find communicating

wnth the interior of the capsule. This capsule and the chamber

described above, with their contents, I shall designate as the

anterior auditory ap})aratus.

Covering the capsule nearly, if not entirely, is a plate of cart-

ilage which extends backward on the floor of the cranium to the

occipital foramen. It is jierforated for the passage of the cran-

ial nerves, and gives off, processes in the shape of cartilaginous

rods, which pass into the bones of the ear capsule with the ex-

ception of the prootic and sphenotic, with which they have no
connection. Similar processes completely surround the occipital

foramen.

To the base of the cartilage plate on each side is attached a

membraneous sac, containing an otolith. The sac is lodged in

a cavity in the basioccipital. The external lateral wall of the

cavity is, in most of the specimens, of membrane only, and close-

ly applied to it, on the outer side, is a rib-like rod of cartilage

which passes downward and backward, meeting its fellow below

' This bone probably represents the squamosal of higher types. The

membrane bones of the pectoral arch in the Teleosts, and probably in all

fish, may be derived from lateral line scales. The opercular apparatus

is probably derived from similar scales.
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the dorsal aorta in front of the anterior extremity of the air

bhxdder, with which it is connected/

The cartilaginous processes which pass out from the cartilage

plate on the cranial floor, are occasionalh' continuous with it,

but in most cases they articulate with it, and with each other

in some instances. Some of the process are double, others are

rudimentary. When removed from the bones in which they are

imbedded, they present, with some modifications, the form of

the membraneous labyrinth of other fish, and in consequence, I

have designated them, with the membraneous sac attached to

the cartilage plate as the posterior auditory apparatus. By care-

ful examination, I am satisfied that the cartilage plate and its^

processes represent neural arches and epicentrals, and that the

crowding together of the anterior body segments has resulted in

a coalescence of the anterior vertebral elements with the pos-

terior cranial bones, and a consequent modification of the orig-

inal auditory apparatus and the formation of a secondary one on-

the primitive type.

The absorption or non-development of cartilage in the pro-

cesses above described would give us a membraneous labyrinth

of the usual type, and the manner in which such a structure

could be formed is thus strongly indicated. Such an origin

would give good reason for regarding the auditory apparatus of

the Cyclostomata as the most primitive known among verte-

brates.

' The connnection between the air bladder and the auditory apparatus

seems to be very primitive in the Shad, and is very interesting, The mod-

ification of the auditory apparatus will be dealt with in greater detail in

connection with a description of the nervous system now in preparation.
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X.\l.—On Some Netu North American Rhynchoph(^^^^^^^ '^^//^

PART I.

BY THOS. L. CASEY.

Read, by Title, AprU 9th, 1888.

During the three years just past, the writer, whose official du-

ties had previously called him to the Pacific slope of our con-

tinent, has utilized his spare moments in the endeavor to

amass as complete a set of the Coleoptera of those regions as lay

within his power. Many portions of California, Nevada, Arizona
and Texas were explored by himself in person, and other regions

have contributed through the skillful collecting of Dr. K. W.
Shufeldt of the United States Army, near Fort Wingate, New
Mexico, and Mr. Gr. W. Dunn at El Paso, Texas, and Benson,
Arizona. He cannot fail also to express his obligations to

Mr. W, a. W. Harford and Mr. 0. Fuchs, of Oakland, Oal.,

for many valuable additions.

The total number of species thus brought together and safely

transported across the continent, amounts to about three thousand
five or six hundred, and their identification and incorporation

with the others is a labor of great weight, rendered doubly diffi-

cult by the very large proportion of undescribed forms. It has

been my special aim to obtain as large a series as possible of every

species, for the purpose of studying variation, and these series

have already proved one of the greatest aids in estimating the

validity of closely allied forms. Species of some genera, which
were thought to be very unstable and arbitrary, because of the

isolated specimens from different regions which have hitherto

been their sole representatives, are, by these fuller series, shown
to be far less so, and they seem to indicate that there are many
species, differing among themselves in purely external character-

istics of form or sculpture, which are as valid as others differing

in those modifications of special organs which have been selected

as the criteria for specific distinction. Such a genus is Pteros-

tichus, containing a great many apparently valid species which

ANNALS N. Y. ACAD. OF SCI., IV. Issued August, 1888.
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are remarkably homogeneous among themselves in minor details

of structure.

In order to render this mass of material of some avail it is

necessary at first to assign names and positions to the undescribed

forms, and it is considered preferable to accompany these names
with full and detailed descriptions, rather than to promote sub-

sequent confusion by simply naming them in the cabinet. It

would certainly be better to give a detailed monograph of every

genus receiving the new additions, but in the present case the

labor involved would be vastly beyond the power of any single

man, and for other reasons it is practically impossible to do so.

It is thought, however, by carefully giving references to well-

known and allied species that there can be but little confusion

introduced.

In systematizing and publishing these novelties special groups

will in general be taken up in their entirety, and I have chosen

a retrograde movement from Rhynchophora to Carabidse in pre-

ference to the reverse, because there are several genera of Carabi-

dse which will require monographic revision before any new ma-

terial can be intelligently incorporated.

The portion dealt with in the present memoir is that compris-

ing the families Rhynchitidae and Otiorhynchidse.^ In the latter

the definition of Dr. Le Conte is adopted as being by far the

most rational which has ever been proposed. The characteriza-

tion of the Otiorhynchidae by the deciduous mandibular piece,

converts that which was before a complex of the most discourag-

ing and ambiguous nature, into what is still confessedly a com-

plex, but as clear and plain as sunlight by comparison—at least

as far as the North American species are concerned.

Of the fifty-five species of Otiorhynchidae collected in various

regions between Texas and the Pacific coast, but eighteen can be

identified with any which have been previously described, the

remaining thirty-seven being thus far unrepresented in our

catalogues. Considering the vast area and varied conditions of

climate, and the fact that the region under consideration is one

of the foci of Otiorhynchide life in North America, this propor-

tion is not surprising. The European fauna contains at present

^ In an appendix subsequently added, the subfamily Sitoninae is also

included

.
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a vastly greater number of described species than that of North

America. If, therefore, we consider the probability that the

family is equally well represented in the two continents, it should

not be wondered at if every independent collection made in our

south-western territories for some time to come consist for the

most part of nondescript material.

The family having been recently reclassified and its component

parts conveniently described, the task of interpolating these new
forms becomes a comparatively easy one.

Several Mexican species before me are not included in the

present memoir, as the family will shortly be treated of in the

Biologia Centrali-Americana by Dr. Sharp, and any such de-

scriptions would only tend to increase the diflSculty of this great

undertaking.

Newport, R. I., March 13, 1888.

The following is a list of the new species here described. The
measurements in the Rhynchitidae are taken from the anterior

margin of the eyes to the extremity of the body, while through-

out the Otiorhynchidae and Sitoninae they include the entire body

from the tip of the beak in its natural position.

Rhynchitid^.
Auletes laticollis.

Otiorhynchid^.
Epicaerus texanus.

sulcatus.

Stamoderes uniformis n. gen.

Ophryastes Shufeldti.

sulcipennis.

Eupagoderes Dunnianus.

Sapotes puncticollis n. gen.

Rhigopsis scutellata.

Amotus longisternus n. gen.

gracilior.

Peritaxia perforata.

Amnesia granulata.

tesselata.

sculptilis.

Nocheles vestitus.

Miloderes setosus n. gen.

Sciopithes significans.

Sciopithes brumalis.

arcuatus.

angustulus.

setosus.

Stenoptochus inconstans n. gen.

Orthoptochus squamiger n. gen,

Peritelodes obtectus n. gen.

Peritelinus variegatus n. gen.

Geoderces puncticollis.

Geodercodes latipennis n. gen.

Aragnomus hispidulus.

Thinoxenus nevadensis.

Panormus setosus n. gen.

Elissa laticeps n. gen.

constricta.

Pseudelissa cinerea n. gen.

Scythropus lateralis.

ferrugineus.

cinereus.

crassicornis.
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APPENDIX.

SlTONIN-^.

Sitones extrusus. Sitones sordidus, Lee.

varians. osculans.

margaritosus. prominens.

procerus. hispidiceps.

occidentalis. augustulus.

eximius. explicitus.

montanus. apacheanus.

nebulosus. sparsus.

alternans.

The species previously described are as follows:

—

Rhinomacerid^.

fUiinomacer comptus, Lee.—One specimen. Truckee, Nevada Co., Cal.

Rhynchitid^.

Rhynehites bieolor, Herbst.—California and Utah.

glastinus, Lee.—Abundant throughout middle California.

OTIORHYNCHIDiE.

Trigonoscuta pilosa, Mots.—Abundant in the sand dunes near the sea

beach of the California coast line. Varies remarkably in size and
coloration.

Eupagoderes decipiens, Lee.—Very abundant at Benson, Arizona. Mr.

G. W. Dunn.
Rhigopsis effracta, Lee.—Two specimens, California.

Peritaxia rugicollis, Horn.—One specimen, Colorado, Mr. L. E. Rick-

seeker.

Amnesia granicoUis, Lee.—Three specimens, Washington Ter. , Mr. L. E.

Rickseeker.

Amnesia rauca, Horn.—Four specimens, San Francisco, Cal.

Amnesia sordida, Horn.—One specimen, San Francisco, Cal., Mr. W. G.

W. Harford.

Agronus einerarius, Horn.—Abundant at Lake Tahoe, Cal. , in June.

Mylacus saecatus, Lee.—Five specimens, Washington Ter., Mr. L. E.

Rickseeker.

Thricolepis inornata, Horn.—Abundant in northern and middle Cali-

fornia.

Thricolepis simulator, Horn.—One specimen, San Francisco, Cal., Mr.

Dunn.
Tanymecus lacaena, Hbst.—Found in limited number under boards and

other similar shelter, behind the sand dunes of the ocean beach at

Galveston, Texas, in very early spring. This species differs
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greatly from the following, and the abdominal segnaents are very

different in relative proportion. In structure of the mesosternal

side-pieces, they should be placed in different divisions, according

to the scheme adopted by Dr. Horn.

Tanymecus confertus, Gyll.—Very abundant at Austin, Texas, in June.

Aramigus FuUeri, Horn.—One specimen, San Francisco, Cal., Mr. Har-

ford.

Aphrastus unicolor, Horn.—Extremely abundant at Austin, Texas, in

June.

Scythropus californicus, Horn.—Abundant near Sacramento, Cal.

Endiagogus pulcher, Fahrs.—Not very abundant at Houston, Texas, In

February, generally under bark.

Endiagogus Rosenschoeldi, Fahrs.—Extremely abundant at Houston,

Texas, in February, generally in motion on the wooden side-

walks.

EHYNOHITID^.

AULETES Sch.

A. laticollis n. sp.—Three-fourths longer than wide, convex, pale

yellowish throughout, except the antennae and metasternum, which are

piceous-black
;
pubescence sparse, short, semi-erect, whitish in color.

Head short and robust, much wider than long, broadly, evenly convex,

coarsely, not densely, and very feebly punctate toward the sides, im-

punctate in the middle, feebly convex between the eyes ; the latter

large, convex and prominent ; sides behind them very short, parallel

and nearly straight ; beak twice as long as the head and scarcely one-

third as wide, arcuate, cylindrical, with a very few coarse, feeble

punctures at the sides; lateral sulcations moderate, almost impunc-
tate, scarcely at all visible from above ; upper surface with an elongate

fovea between the antennae ; the latter rather robust, as long as the

beak, inserted just beyond the basal third of the latter ; club robust

;

basal joints but slightly thicker than the funicle. Prothorax widest at

basal third, nearly one-half wider than long ; sides strongly arcuate

toward base, more strongly convergent and straighter toward the apex;

the latter broadly, very feebly arcuate, three-fourths as wide as the

base ; the latter broadly, evenly, and feebly arcuate ; disk evenly and
feebly convex, finely, feebly, sparsely, and somewhat unevenly punc-

tate. Flytra somewhat dehiscent at apex, two-fifths longer than wide,

nearly one-half wider than the prothorax ; sides parallel and nearly

straight ; humeri narrowly rounded ; disk convex, feebly impressed
along the suture toward base, coarsely, feebly and sparsely punctate.

Length. 2.8 mm.

Southern California.

The beak is gradually and extremely feebly dilated from base



234 On Some New

to apex ; at base it is about two-thirds as wide as the distance

between the eyes. The antennal club is slightly paler than the

funicle, dark brown, and very densely pubescent.

In the table of Auletes, given by Dr. LeConte (Proc. Am.
Phil. Soc, XV., p. 413), this species should be inserted immedi-

ately after ater, the last joint of the antennal club being about

as wide as the tenth, slightly wider than long and obtusely

rounded at apex ; the tenth joint is fully as long as wide.

OTIORHYNOHID^.

EPICiERUS Schonh.

The species of this genus may be separated as follows :

—

Elytra much longer than wide.

Antennal club feebly and indistinctly annulate.

Prothorax widest near the middle ; sixth joint of funicle slightly

longer than wide, robust, seventh equal in length to the sixth, and

but slightly more robust ; whitish pubescence of funicle not ex-

tending to the club imbricatui
Antennal club deeply and distinctly annulate.

Prothorax widest at base ; sixth joint of funicle much longer than

wide, rather slender, seventh but slightly longer and thicker
;

white pubescence of funicle extending to and enveloping the base

of the club - texanus
Prothorax widest before the base ; sixth funicular joint small, as

long as wide, seventh much longer and thicker ; strongly ob-

conical ; white pubescence of funicle not extending to the

club §ulcatus
Elytra but slightly longer than wide

;
prothorax widest at base ^

formidolo§us

The vestiture of the antennal scape varies noticeably. In

imhricatus and texanus it consists of small, rather robust,

whitish setae, which are closely recumbent, and without trace

of erect setae. In sulcatiis, however, it consists of similar setae

near the base, which become broad and distinct scales toward

apex, where also there is an admixture of much longer, erect

and darker setae.

In sulcatus the pronotum is strongly, widely, and deeply

sulcate in the middle, in imhricatus more narrowly and feebly

1 Horn, Proc. Am. Phil. Soc, XV., p. 20.
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so, and in texanus very obsoletely, the sulcation being only re-

presented by two elongate impressed foveae.

E. texanus n. sp.—Form rather robust, pyriform, convex, very

densely clothed with pale cinereous and brown scales, indiscriminately

mingled on the pronotum, but slightly whiter along the middle, forming

indefinite fascias on the elytra, the sides and apex usually paler, a pale

transverse band at apical declivity most prominent ; under surface and
legs densely clothed with pale scales. Head moderate, slightly conical;

front flattened, continued without impression by the beak ; the latter

robust, slightly longer than the head, a little longer than wide, very

feebly dilated toward apex, with a small triangular glabrous area at

apex, broadly, feebly impressed along the middle, the impression be-

coming narrower and stronger toward base ; lateral sulcations very

short and feeble
;
preocular impression strong ; interocular fovea very

small and deep, another larger broadly impressed fovea near the apex

behind the glabrous triangle ; surface finely, moderately densely

punctate, densely squamose, and with fine, very short, semi-erect setae.

Prothorax slightly wider than long ; sides very feebly convergent and

straight from base to apical third, thence more strongly convergent to

the apex ; base and apex transversely truncate, the former more than

one-third wider ; disk convex, rendered uneven by very large rather

deeply impressed widely and irregularly scattered foveee, densely

squamose, and with minute, sparse, semi-erect, elongate, squamiform

setae. Elytra broadly emarginate at base, nearly one-half longer than

wide, oval, widest in the middle ; sides broadly and evenly arcuate
;

humeri completely obsolete, very oblique ; strongly declivous behind,

and feebly inflexed, the inflexed portion of the suture feebly sinuate

near the apex when viewed laterally, one-half wider than the prothorax,

compressed behind, the sutural region prominent, having rows of large,

deeply impressed, widely distant punctures ; intervals flat, even,

densely squamose, and with very small, elongate, unevenly distributed

a,nd rather sparse scales, which are subrecumbent and not at all con-

spicuous. Legs densely squamose, and with fine, short setae. Length
8.5-10 mm.

Texas (Austin 3).

Varies considerably in the coloration and form of elytral

markings. It is very much larger thaia. fo7'midoIosus Boh.

E, sulcatum n. sp.—Rather robust, convex, pyriform, not very

densely clothed with small oval, pale brownish scales, nearly uniform

in color, whiter and slightly denser beneath, easily removed from the

upper surface ; setae short, sparse, subrecumbent, robust and very

inconspicuous. Head moderate ; beak distinctly longer than the head,

one-fourth longer than wide, broadly convex, continued onto the front;

the latter slightly flatter ; tip of beak broadly, strongly, and angularly
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impressed nearly throughout its width ; median impressed line broad,

short, with the sides parallel, becoming evanescent toward base, more
distinctly marked near the apex ; lateral impressions short, feeble,

parallel ;
preocular impressions deep, short ; interocular puncture

small, very deep ; eyes rather convex ; surface finely, sparsely, and
feebly punctate toward the apex of the beak, much more densely so

toward base of head.' Prothorax slightly wider than long ; sides broadly

arcuate, convergent for a short distance near the base and a slightly

greater distance near the apex ; base broadly and very feebly arcuate ;

apex truncate, much narrower than the base ; disk convex, nearly even,

with a broad, deep median sulcus slightly interrupted in the middle

and a round, deep puncture at the middle of the length and on each

side of the median line ; surface finely, feebly, and not very densely

punctate, more densely squamose at the sides. Elytra broadly, very

feebly emarginate at base, oval, widest in the middle, four-fifths

wider than the prothorax, nearly one-half longer than wide ; sides

broadly, evenly arcuate ; humeri obsolete ; disk abruptly declivous

behind and slightly inflexed, inflexed portion of suture excessively,

broadly, and feebly sinuate when viewed laterally ; region of suture

near apical declivity slightly more prominent ; surface convex, with

rows of rather small, deeply impressed, widely and unevenly spaced

punctures ; intervals nearly flat, even. Legs and abdomen squamosa,,

finely and rather sparsely setose. Length 9.5 mm.

New Mexico (Fort Wingate 1).

The type specimen was very kindly communicated by Dr. E.

W. Shufeldt.

The species is readily distinguished from texanus by many
characters besides the shape of the prothorax and the

antennal structure. The scales are much sparser in sulcatus and

are smaller and more elongate-oval. These scales are very

distinctly strigose in texanus^ and excessively, finely, and feebly so

in sulcatus. The median impressed groove of the beak is quite

different in shape in the two species, and in the present one the

eyes are distinctly more convex and prominent.

STAimODERES n. gen. (Rrachyderini.)

Head hemispherical, not at all impressed behind the eyes ; the latter

at more than their own length from the prothorax, oval, convex, and
very prominent. Beak rather slender, and much longer than the head,

nearly twice as long as wide, flattened ; sides parallel and straight i

alae slightly dilated. Occiput convex ; front flat, not separated from

the beak by a well-defined transverse impression. Scrobes lateral,

narrow, and deep, beginning at the ape^rand pursuing a straight course

nearly to the middle, then bent suddenly downward, evanescent in a
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line with the lower margin of the eyes and at a distance before them
nearly equal to their own width. Antennae robust, shining, setose,

attached at anterior third ; scape robust, gradually and feebly clavate,

attaining the anterior portions of the eyes ; funicle robust, nearly one-

third longer than the scape, basal joint one-half longer than the second,

the latter slightly longer than the third, outer joints short, moniliform,

gradually wider, seventh wider than long ; club ovoidal, obtusely

pointed, moderate. Gular emargination rather deep and narrow.

Mentum moderate, slightly longer than wide, subtriangular, widest at

apex ; sides arcuate
;
peduncle narrow but rather long ; maxillae

almost completely exposed at the sides. Emargination of genae small,

but rather deep. Mandibular scars rounded, rather prominent.

Prothorax subcylindrical, without trace of ocular lobes, but having a

very feeble line of small white setae, which are sometimes not at all

obvious. Scutellum small but distinct, more densely squamose and
slightly tumid. Humeral angles obsolete. Elytra not widely embrac-

ing the sides of the body. Legs moderate ; femora rather swollen
;

tibiae slender, slightly dilated at tip, the anterior not denticulate

within, the posterior with a widely separated double edge externally at

apex ; inner face slightly cavernous ; terminal spur small but distinct
;

tarsi finely and densely pubescent beneath ; basal joint elongate ; third

very strongly dilated, deeply bilobed ; fourth slender, elongate ; claws

moderate, free. Posterior coxae separated by slightly less than one-

half the total width. Metasternum rather long ; episterna narrow,

well defined ; suture distinct. First ventral suture strongly,

angularly arcuate for a short distance in the middle ; second segment
longer than the third and fourth combined.

The obsolete ocular lobes and nearly obsolete fimbriae

together with the other characters above noted, seem to point

to a relationship with Barynotus Germ., but there are many
reasons also for considering it closely allied to the Amnesia
group of Ophryastini, the ocular lobes and fimbriae simply

having become obsolete. In fact, the ocular lobes appear to be

of very slight taxonomical value in some portions of the series.

S. uniformis n. sp.—Form elongate-oval, convex, densely clothed

throughout above and beneath with small pearly-cinereous scales, with
excessively minute, whitish, subrecumbent setge on the upper surface

which form somewhat regular single rows on the elytral intervals, and
become longer, finer, and much more dense and erect on the legs and
abdomen. Head finely, feebly, very densely, and unevenly punctate ;

beak very broadly and feebly impressed along the middle. Prothorax
as long as wide : sides nearly parallel, broadly and distinctly arcuate,

very feebly constricted just behind the apex; base transversely truncate

about one-fourth wider than the apex ; the latter feebly sinuate in the
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middle ; disk very finely, rather evenly, and very densely punctate,
without trace of median impressed line. Elytra at base as wide as the
prothorax, broadly, feebly emarginate, elongate-oval, twice as long as
wide, strongly declivous, but not perpendicular behind, acute at apex,
slightly less than twice as wide as the prothorax ; sides feebly arcuate

;

humeri very broadly rounded and obsolete ; disk convex, finely but
distinctly striate ; striae finely and rather closely punctate ; intervals

feebly convex, equal. Legs and antennae fuscous ; body black.

JLength 5.5-6.0 mm.

California (Duncan's Mills, Sonoma Co. 2).

The female is much more robust than the male, the pro-

thorax being slightly more transverse and the elytra much more
strongly inflated ; the above description is taken from the male.

It may be possible that Stamoderes is the same as Mimetes
Sch., but in the species here described the beak is much longer

than the head, the elytra distinctly wider than the prothorax,

and the setae of the elytral series very small, robust, subrecum-

bent, and altogether inconspicuous. In the male, there is an

extremely feeble, broadly impressed transverse depression at the

base of the beak, which is completely obsolete in the female. ,

OPHRYASTES Schonh.

O. Shufeldti n. sp.—Elongate-oval, very convex, very densely

clothed throughout with a cinereous squamose indument, dark brown
toward the sides of the pronotum, elytra with feeble mottlings of paler

brown. Head moderate; front distinctly convex, very broadly and
feebly impressed in the middle ; beak one-half longer than wide,

abruptly dilated at apex, strongly trisulcate ; basal transverse impres-

sion rather strong, slightly in advance of the eyes ; median sulcus

narrow, very deeply impressed, just visibly crossing the transverse

impression ; lateral deep, narrow, ending at the transverse

impression ; antennae sparsely setose, densely clothed with a closely

adherent crust of very minute elongate scales ; first joint of funicle as

long as the next two together. Prothorax slightly shorter than the

head and beak, one-half wider than long, abruptly constricted at the

sides near the base and more feebly so at a short distance from the

apex ; sides most prominent at basal third, rather strongly convergent,

very feebly arcuate and not at all notched thence nearly to the apex
;

base and apex broadly subtruncate, the former broadly, very feebly

sinuate in the middle, one-third wider than the apex ; disk slightly

uneven, very coarsely, deeply, not very densely, and somewhat unevenly

punctate; median groove deep, narrow, and entire. Elytra oval,

slightly less than one-half longer than wide, nearly one-half wider

than the prothorax, widest before the middle, perpendicular behind,
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not at all inflexed at apex ; sides broadly and distinctly arcuate

;

humeri broadly rounded, obsolete ; base broadly angularly emarginate,

more noticeably so in the middle ; disk very broadly and strongly

convex, rather narrowly and strongly striate ; striae impressed, scarcely

one-half as wide as the intervals, with rows of large impressed approxi-

mate punctures which are not very well defined ; intervals broadly

feebly convex, with very minute sparse irregularly scattered setae.

Legs pale cinereous throughout. Length (to end of beak) 15.0 mm.

New Mexico (Fort Wingate 1).

A single representative of this very fine species was discovered

and kindly communicated by Captain E. W. Shufeldt, Med.

Dept. U. S. A., in honor of whom it is named.

It is readily distinguished from tuierosus and latirostris of

LeConte by the much less transverse prothorax,

O, sulcipeiini§ n. sp.—Form oblong, densely clothed throughout

with a squamose dark brown indument, paler beneath and on the legs;

alternate intervals of elytra slightly paler by certain reflections. Head
moderate; beak very much longer than the head, and, at apex, nearly as

wide, fully one-half longer than wide, abruptly strongly dilated at

^pex, strongly trisulcate; sulci abruptly ending at the very deep and
strongly marked transverse basal impression; middle sulcus very broad

and deep, shallower anteriorly, becoming gradually narrower and deeper

toward base, obsolete in apical two-fifths; lateral only present in basal

half, narrow, deep, becoming slightly broader from apex to base; front

convex, flattened above in the middle; antennae with dense piceous

indument; first joint of funicle slightly longer than the next two
together. Prothorax nearly twice as wide as long, widest at posterior

third where the sides are very strongly rounded and prominent, thence

strongly convergent and almost straight nearly to the apex, then

abruptly constricted, strongly constricted near the base behind the

lateral prominences; sides very minutely and unevenly notched at

middle; base transverse, truncate, one-third wider than the apex; the

latter broadly arcuate; disk broadly convex, slightly uneven, being

broadly impressed anteriorly and laterally, coarsely and indefinitely

ruguloso-punctate; median groove moderate, not well defined. Elytra
•oblong, rather acutely rounded behind from above, declivous posteriorly,

but not perpendicular, slightly wider at apical third; sides nearly

straight; humeri very broadly rounded; base transversely truncate;

scutellum slightly prominent, triangular, wider than long, black, finely

rugulose, dull; disk flattened above, strongly convex at the sides, less

than one-half longer than wide, very slightly wider than the prothorax,

deeply sulcate; sulci with very large, rather close, feebly defined im-
pressed punctures; intervals but slightly wider than the sulci, very
strongly convex, with small, slender, scattered setae. Length 13.0 mm.
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New Mexico (Fort Wingate 1). Dr. E. W. Shufeldt.

This species differs from latirostris Lee. in its deeply [sulcate

elytra. Its facies is very different from that of Shufeldti. In

both, the postocular lobes are broad and strong, with very long

dense fimbriae.

In Shufeldti the second ventral segment is about one-half

longer than the third, while in sulcipennis it is just perceptibly

longer than the third.

There is no species in the cabinet of LeOonte which is at all

similar to either of those above described.

EUPAGODER£^ Horn,

E. Dunnianus n. sp.—Moderately robust, convex, very densely

clothed throughout with white scales, sometimes feebly and unevenly

mottled with gray; scales overlapping on the elytra, closely crowded
and polygonal on the head and prothorax; setae very short, sparse, and
erect anteriorly; longer, much denser, subrecumbent, and squamiform
on the elytral intervals, absent from the striae, where there are exces-

sively minute, erect white hairs which are very distant. Head short,

strongly transverse, evenly, feebly convex longitudinally, and slightly

more strongly so in a transverse line between the eyes; beak one-half

longer than wide, slightly narrower than the head, feebly, abruptly

dilated at apex; surface broadly and very feebly convex, declivous at

apex where there is a small triangular emargination, between the

antennae a small deep elongate fovea, and, on each side above, from
near the base of each antenna to slightly beyond basal third, a straight,

feebly-impressed channel; surface of head and beak finely, evenly, and
sparsely punctate; antennae inserted at apical third; scape short, robust,

gradually clavate, two-thirds as long at the funicle; first joint of the

latter as long as the next two together, outer joints slightly and grad-

ually wider, seventh close to the club throughout its width, nearly one-

half wider than long; club small, ovoidal, pointed; scarcely wider than

the apex of the scape, not distinctly annulate. Prothorax distinctly

wider than long; sides parallel, almost evenly and moderately arcuate;

disk coarsely, sparsely, and somewhat unevenly punctate, with a sub-

apical fmedian elongate fovea. Elytra evenly oval, truncate at base,

two and one-half times longer and three-fourths wider than the pro-

thorax; striae very fine, very finely, feebly, and remotely punctate.

Length 9.5-11.5 mm.

Texas (El Paso 7). Mr. G. W. Dunn.

Allied to decipiens Lee, but differs in its more transverse

prothorax and very fine, scarcely punctate elytral striae. In

this species the males and females differ but slightly in form.
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whereas in decipiens they are strikingly different, the males be-

ing very much the more slender.

SAPOTES n. gen. (Ophryastini).

Beak about as long as the head, trisulcate ; scrobes narrow, deep,

beginning near the apex, passing rapidly beneath, vanishing slightly

below and before the eyes ; the latter broader than long, subacute

beneath, partially concealed in repose by the ocular lobes. Antennae

short ; scape a little shorter than the funicle, barely attaining the eyes,

gradually, feebly clavate ; funicle seven-jointed, first joint as long as the

next two together, second nearly twice as long as the third, joints

three to six equal, subquadrate, seventh a little wider, transverse,

rather close to the club ; the latter ovoidal, pointed, rather small, finely

pubescent. Prothorax without lateral tuberosities ; ocular lobes well

developed, devoid of fimbriae. Scutellum small, triangular, distinct.

Tenth elytral stria distinct in basal third. First abdominal segment
much longer than the metasternum, nearly as long as the next three

together, separated from the second by a very feebly arcuate, deeply

impressed suture ; second nearly as long as the third and fourth

together. Tarsi rather robust ; first three joints short, setose with the

tips spinose beneath ; third slightly wider than the second, bilobed

;

fourth nearly as long as the first three together ; claws long, divergent.

Cotyloid surface of the posterior tibiae semi-cavernous, having a long

outer and a short inner line of short, very robust spinules ; spurs

obsolete.

The mentum is small, subquadrate, very deeply seated, and

has near the apex two deep setigerous punctures. The entire

body, including the tarsi and antennae, except the antennal

club, is covered with a very thick, dense indument of a scale-

like nature, the scales not overlapping, but densely and

polygon ally crowded.

On comparing this genus with Ophryastes, it is seen to differ

in its non-fimbriate ocular lobes, more dilated third tarsal

joint, and evenly rounded sides of the prothorax. From
Eupagoderes it also differs in the first character, and in its much
longer fourth tarsal joint and second ventral segment.

S. puncticolli§ n. sp.—Form elongate-oval, subparallel, convex

;

prothorax whitish, two lateral vittae dark brown ; elytra whitish,

unevenly clouded with darker, especially toward the suture ; under
surface whitish ; femora brown, except the apices which are white.

Head distinctly wider than the beak ; front broadly and evenly convex,

separated from the beak by a very feeble transverse impression ; beak
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flat, dilated at apex ; surface with three narrow, deep, and abrupt

canaliculations, the median beginning at the middle and terminating at

the transverse impression, the lateral beginning at the basal third,

continuing parallel with the median to the transverse impression and
then turning abruptly outward and downward to the anterior margin
of the eye ; apex truncate and feebly trisinuate ; surface of head and
beak finely punctate, each puncture bearing a very small seta. Pro-
thorax cylindrical, one-third wider than long, slightly wider than the

head ; sides very feebly, nearly evenly arcuate ; base and apex
transversely truncate, nearly equal ; surface very coarsely, deeply, and
densely punctate, the fine setae arising from fine punctures irregularly

scattered over the convex interspaces of the large foyeae. Scutellum

distinct, white. Elytra elongate-oval, nearly three-fourths longer than
wide ; sides very feebly arcuate ; humeri broadly rounded ; disk one-

half wider than the prothorax, at base equal to the latter, broadly

sinuate ; basal margin elevated ; striae feebly impressed, coarsely,

deeply, but not very closely punctate ; intervals nearly flat, each with a

row of long stiff spinous setae. Legs and abdomen with fine sparse

setae. Length 4.0-4.6 mm.

Texas (El Paso 2). Mr. G. W. Dunn.

The anterior tibiae have a few small denticles along the inner

edge toward apex.

RHIOOPSIS Lee.

R. §cntellata n. sp.—Form oval, slightly depressed above, densely

clothed throughout with very large, closely adherent, and slightly over-

lapping scales, which are white and blackish intermingled, the former

greatly predominating, not at all concealed by exudation. Head and

beak distinctly longer than the prothorax ; beak deeply trisulcate, the

middle sulcus continuing uninterrupted to the base of the head, the

lateral abruptly ending at the front and attenuated anteriorly ;

prominences over the eyes moderate, the front between them scarcely

at all concave. Prothorax one-third wider than long, widest at

anterior fourth where the sides are distinctly arcuate, thence slightly

convergent and nearly straight to the base ; the latter broadly arcuate

and about as wide as the apex ; the latter truncate between the

advanced and prominent ocular lobes : disk convex transversely,

arcuately impressed near the apex, with a broad, deeply impressed

median line, interrupted near the middle, the basal fovea being the

longer; surface coarsely ruguloso-foveolate. Scutellum rounded,

convex, distinct. Elytra oblong, less than one-half longer than wide,

slightly produced at apex ; the latter truncate ; sides parallel and

slightly arcuate ; humeri oblique, slightly prominent posteriorly ; disk

three-fourths wider than the prothorax ; each elytron with three

prominent ridges, the two inner terminating in abrupt and moderate
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tubercles, the first at the apex, the second at the sides and at

posterior fourth ; intervals very coarsely, moderately, and irregularly

ruguloso-foveolate, with small, robust very sparse recumbent setae,,

under surface and legs densely squamose and with short, white

subrecumbent setae. Length 6.5 mm.

California (Los Angeles Co. 2).

Differs from effrada in three very important points of struc-

ture. The front in effrada is distinctly concave, the median

sulcus interrupted by the concavity and with the prominences

over the eyes much more marked. The scutellum in that

species is very minute, elongate, acute and indistinct. The
general surface sculpture in effrada is very much coarser, and

the tubercles of the elytra almost doubly prominent. The size-

of scutellata is decidedly greater than that of effrada.

The scales in this genus are very large, nearly circular and are

not at all strigose, but feebly and finely granulose.

AMOTUS n. gen. (Ophryastini).

This genus belongs among the Strangaliodes in the immediate

neighborhood of Mimetes.

Beak rather slender, twice as long as wide, much narrower than the

head from which it is separated by a strong transverse impression,,

truncate at apex ; alae rather large, dilated; scrobes very deep, strongly

arcuate, passing beneath at a distance before the eyes nearly equal to

their own length ; antennae rather robust, finely and not densely

pubescent, the funicle with sparse, erect setae in addition ; scape robust,

gradually clavate, extending to the middle of the eye, shorter than the

funicle ; first joint of the latter much longer than the second, outer

joints slightly wider, seventh obconical, scarcely as long as wide ; club

oval, finely pubescent, three-jointed ; mandibular scar not prominent.

Metasternum long ; episterna very narrow ; suture very distinct and
deeply impressed. First ventral suture very strongly sinuate in the

middle half ; second segment long, in the middle nearly twice as long

as the next two together. Anterior tibiae not distinctly denticulate
;

posterior with obsolete terminal spur, the cotyloid surfaces cavernous ^

claws robust, divergent.

The ocular lobes are obsolete and in one species are replaced

by a row of exceedingly short, scarcely visible setaB, and in the

other by a shorter row of longer vibrissae. The eyes are

rounded, rather large, very convex, prominent and coarsely

granulated.

It may be possible that this is the genus identified by Dr.
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Horn as Mimetes Sch. According to the description given by
Lacordaire (Gen. Col. VI., p. 39), I cannot, however, regard it

as such. In this description the beak is stated to be as long as,

and rather narrower than the head and flat above, while in the

present genus, it is very much longer and narrower than the

head and is impressed along the middle. The eyes are stated

to be small in Mimetes and the elytra not wider than the pro-

thorax, which is not the case in either of the species before me.

The very minute setas which are present on the elytra are sub-

recumbent, and the term " poils redresses " could not be

appropriately applied. It is also possible that the species

described below as A, gracilior is the same as that identified as

Mimetes setulosus by Dr. Horn.

The two species described below may be distinguished as

follows:

—

Ocular vibrisssB extremely short and inconspicuous ; median
impressed groove of beak very feeble and only present toward
base loni^isternus.

Ocular vibrissae longer and more conspicuous ; beak strongly and
broadly impressed in the middle throughout its length, .g^raeilior.

In both these species the elytral intervals are broadly and

feebly convex, the alternate ones slightly more strongly so,

especially toward apex, near which point the ridges of the

third and seventh intervals unite and thence continue to the

apex as a single ridge. This character will serve to distinguish

them from seniculus Horn, in which the elytral intervals are flat.

A. longisternu§ n. sp.—Form oblong-oval, rather depressed above,

densely clothed with dark cinereous scales which are rounded and
polygonally crowded, closely adherent and covered with a shining

glaze, darker on the head and prothorax. Head moderate ; occiput

very strongly convex, finely, very densely punctate, scarcely squamose

except toward tip of beak where the scales are of a cupreous lustre

;

eyes very prominent. Prothorax slightly wider than long, subcylin-

drical ; sides strongly and nearly evenly arcuate ; abruptly and deeply

constricted at the sides just behind the apex, the constriction extending

almost across the disk ; base and apex subtruncate, the former very

slightly the wider ; disk convex, perfectly even, very finely, densely,

and feebly granulose. Scutellum small. Elytra oblong, nearly one-

half longer than wide, three-fourths wider than the prothorax, abruptly

acute behind ; sides nearly straight and parallel in the middle ; humeri

broadly rounded ; base broadly emarginate ; disk more strongly convex

at the sides, very finely and feebly striate, the striae with very minute,
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distant, and indistinct punctures ; intervals alternately slightly more
strongly convex, each with a single row of fine, semi-erect, widely

distant setae. Abdomen more sparsely covered with scales which are

plumose, also with excessively short, sparse setae. Legs finely setose,

densely squamose ; tarsi densely pubescent above and much more
densely so beneath. Length 6.8 mm.

California (Los Angeles Co. 1).

Easily distinguished from the next by its larger size, more

robust, depressed form, and finer, longer dorsal setae.

A. gracilior n. sp.—Form elongate-oval, convex, densely clothed

with pale, uniform, cinereous scales which are densely crowded, glazed

and graniform above, plumose beneath. Head small, moderately

convex ; beak sparsely squamose ; surface feebly granulose or finely

rugulosely punctate ; eyes prominent, very coarsely granulated, large.

Prothorax cylindrical, fully as long as wide, evenly and not strongly

rounded at the sides, constricted just behind the anterior margin, the

groove becoming very broad and shallow at the middle of the disk ;

base and apex truncate, the former slightly the wider ; disk convex^

even, not punctate, densely granulato-squamose. Scutellum small but

distinct, ogival. Elytra elongate-oval, but slightly less than twice as

long as wide, acute at apex, more than one-half wider than the pro-

thorax ; sides broadly arcuate ; humeri broadly rounded ; disk convex,

finely striate, the striae with very fine distant punctures ; alternate

intervals more strongly convex, all with a single row of short, sub-

recumbent white setae which are rather distant. Abdomen with fine,

erect, sparse setae, much longer than those of the upper surface, densely

squamose. Legs setose, densely squamose ; tarsi setose above, densely-

pubescent beneath. Length 5.5 mm.

California (Los Angeles Co. 2).

The scales of the under surface are rather large and are

beautifully plumose around their entire circumference.

This species is easily distinguished from the preceding, in

addition to the characters given above, by the longer setae of the

abdomen and the rather shorter second ventral segment, the

first suture being less strongly arcuate in the middle.

PERITAXIA Horn.

In this genus the ocular lobes are of less than usual impor-

tance, and in several other minor characters it is more or less

heterogeneous.

P. perforata n. sp.—Form elongate-oval, convex, black through-
out, except the antennae which are piceous-black and rufous toward the
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base of the scape ; integuments above shining, sparsely squamose, the

scales always distinctly separated, rounded, thick, covered with a var-.

nish-like coating; pubescence long, erect, rather dense, distributed with-

out trace of order on the elytra. Head wider than long, conical, evenly,

not strongly convex, coarsely but not very densely punctate, separated

from the beak by a deep, abrupt, transversely and posteriorly arcuate

groove, which, at the sides, is well in advance of the eyes ; the latter

large, feebly convex; beak very slightly longer than the head, distinctly

longer than wide, very feebly dilated at apex, broadly, feebly, and
evenly convex, coarsely, very densely punctate toward base, feebly and
very sparsely so toward apex, where it is feebly and transversely im-

pressed in a posteriorly arcuate line inclosing an angulate elevation at

the middle of the apical edge ; scrobes lateral, though slightly visible

from above, deep, evenly arcuate and descending, becoming evanescent

just below and very near the apical margin of the eye ; antennae rather

slender ; scape slender, strongly clavate, nearly attaining the middle of

the eye, scarcely two-thirds as long as the funicle ; the latter slender,

all the joints distinctly elongate, first two not perceptibly thicker than

the third, first three uniformly and very gradually decreasing in length,

seventh obconical ; club elongate, slender, pointed, annulate, one-half

as long as the scape. Prothorax distinctly wider than long, scarcely

perceptibly narrowed from base to apex ; sides almost evenly and mod-
erately arcuate ; base and apex truncate ; disk evenly convex, coarsely,

very densely, and deeply punctate; punctures somewhat longitudinally

coalescent ; interspaces sometimes with fine, distant punctures; scales

three or four times as sparse as those of the elytra. Elytra two and
one-half times longer, and more than one-third wider, than prothorax,

nearly twice as long as wide, oval, rather acutely rounded behind from

above ; humeri dentiform ; sides nearly straight from near the base to

just behind the middle ; disk convex, slightly prominent behind on the

suture ; sutural line slightly inflexed toward apex ; surface with very

feeble striae, which contain large, very deep, perforate punctures

;

the latter distant in the series by slightly more than their own
diameters; intervals flat, and about twice as wide as the punctures.

Legs moderate ; femora robust ; anterior tibiae not denticulate within
;

first joint of tarsi distinctly longer than wide. Abdomen sparsely

squamose, sparsely and finely setose ; first suture feebly arcuate in the

middle half; second segment slightly longer than the next two together.

Xiength 7.5 mm.

Texas (exact locality not specified 1).

The ocular lobes are totally obsolete, but the fringe of vibrissae

is well marked and conspicuous.

This species differs from liispida Horn in its feebler elytral

striaB, and much coarser and deeper strial punctures.



North American RJiyncliophora. 247

AinJIVElSIA Horn.
•

The species of this genus are rather numerous, and inhabit the

regions between the Rocky Mountains and the Pacific Ocean.

Of the six species before me, but three appear to have been pre-

viously described. These six species are easily divided into three

distinct groups as follows :

—

Terminal spur of posterior tibiae long, stout, and prominent; body oval,

rather robust, at least in the female.

I. Outer joints of funicle longer than wide ; elytral pubescence very

short, sparse, and inconspicuous g^raiiicolli§

II. Outer joints of funicle small, robust, moniliform, not longer than

wide
;
pubescence of elytra long and conspicuous.

Pronotum in the middle finely and densely granulose, not at all

squamose S^raiiulata

Pronotum coarsely and very unevenly granulose, the granules bear-

ing a few small, broadly oval scales, adherent to their upper sur-

faces by reason of a varnish-like coating rauca
Pronotum covered rather sparsely with scales which are free, or

very nearly so, not cov^ered with a varnish-like exudation.

Pronotal scales short, oval, finely and strongly strigose. sordida
Pronotal scales very long and slender, more conspicuous, not per-

ceptibly strigose tesselata
III. Terminal spur of posterior tibiae very small, nearly obsolete

;

body narrow and elongate ; outer joints of funicle much longer

than wide.

Antennal scape very long and slender, slightly passing the posterior

margin of the eye ; el3''tral pubescence very short and inconspicu-

ous ; anterior tibiae very strongly denticulate within throughout

the length sculptili§

In all of these species the first ventral suture is more or less

distinctly arcuate in the middle, sometimes rather broadly, and

occasionally very narrowly so. The second segment varies in

length, being generally slightly longer than the third and fourth

combined, especially in group II., but sometimes slightly shorter

than the latter, as seen in groups I. and III. In both these

latter groups the elytral intervals are alternately more convex,

very conspicuously so near the apical declivity, while in group

II. the surface is generally even, or with the alternate intervals,

in very exceptional cases, very slightly more prominent. The
ocular lobe also varies conspicuously in prominence. Through
sculptilis the genus, as here considered, seems to approach very

near to Dyslobus Lee, and as it is seen to be rather hetero-
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geneous in a great many characters—although preserving a cer-

tain facies which is unmistakable— its separation from ©yslobus

may be premature.

The use of the terminal spur of the posterior tibiae in the

separation of the genera of the Strangaliodes is rather mislead-

ing, except when employed in a relative sense, because this spur

is generally present in at least a rudimentary state; in the genus

before us it appears to lose all significance, as it would evidently

be unwarrantable to separate the species with less developed spur

from those in which it is more prominent, because of their great

similarity in the more important characters and their great

variability in others of less moment.

The humeri of such species as granicollis are dentate when
viewed vertically, this appearance being the vertical projection

of the obliquely elevated basal margin of the elytra. In grani-

collis the second ventral segment is transversely tumid or sub-

carinate in the middle throughout its width. I have not ob-

served this character in any other species.

A, g^ranulata n. sp.—Form elongate-ovoidal, slightly widest at

posterior third of elytra, convex, blackish-castaneous, finely and very

densely granulose throughout the pronotum and elytra, the granules

each with a very minute, obsolete n(m-setigerous puncture, the long,

rather dense, erect black setae arising from the interspaces, not regu-

larly arranged on the elytra ; along the sides of the pronotum the

granulations are slightly pale, and along the fl.anks of the elytra there

are three or four small spots of whitish tint. Head moderate, hemispheri-

cal ; beak distinctly longer and much narrower, broadly, transversely,

and very evenly convex, without trace of medial carina, transversely

and strongly impressed at base, about one-half longer than wide,

dilated at tip, granulations becoming small and more squamiform at

the base of the head, very dense throughout ; antennae rather robust;

scape scarcely attaining the posterior margin of the eye, feebly clavate,

shorter than the funicle ; first joint of the latter much longer than the

second, outer joints short, moniliform, seventh slightly longer than the

sixth ; club robust, oval, pointed, very feebly annulated. Prothorax

nearly one-fourth wider than long ; sides broadly arcuate, nearly even

throughout the length ; base and apex truncate, the former distinctly

wider ; ocular lobes rather small, but distinct ; disk broadly, evenly

convex, narrowly and deeply canaliculate in the middle, from apical

to basal fifth. Elytra about two-thirds longer than wide, about one-

third wider than the prothorax, broadly emarginateat base; sides very

feebly arcuate ; humeri obsolete, very broadly rounded, the sides not at

all dentate, but forming an unrounded acute' angle with the emargina-
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tion of the base ; disk convex, finely, rather deeply striate; striae finely,

deeply, but not very closely punctate; intervals flat, even, equal. Legs

rather densely granulose, each granule being formed by a thick rounded

scale, covered with a shining coating, rather densely setose. Abdomen
rather strongly and densely punctate. Length 6.5 mm.

California (Humboldt and Siskiyou Cos. 2).

Not closely allied to any other described species, but belongs

in the neighborhood of rauca.

A. rauca Horn—Proc. Am. Phil. Soc, XV., p. 51.—Four

specimens from the neighborhood of San Francisco appear to

coincide well with the original description of this species. The
type specimen was undoubtedly a male ; in the female the

elytra are decidedly more inflated and the form more robust.

A. te$«§elata n. sp.—Form robust, oval, convex, moderately densely

clothed with pale brownish fulvous scales
;
prothorax with arcuate in-

terrupted lateral vittae and a very narrow median line black, alternate

intervals of elytra with darker and paler spots giving a tesselated ap-

pearance, more evident on the third interval behind ; setas rather dense,

moderate or rather short, pale yellowish, irregularly arranged on the

elytra, more prominent on the pronotum. Head hemispherical ; beak

much longer than the head, fully one-half longer than wide, dilated at

apex, flattened, obsoletely subcarinate in the middle toward base

;

basal transverse impression strong ; surface finely, deeply, very densely,

and subrugulosely punctate ; beak not at all squamose, setose ; head
with squamulose hairs ; antennae rather robust ; scape short, just at-

taining the middle of the eye, gradually and rather strongly clavate,

distinctly shorter than the funicle ; basal joint of the latter slightly

longer than the second. Prothorax nearly one-third wider than long
;

sides broadly, evenly, and rather feebly arcuate ; base truncate, much
wider than the apex ; the latter feebly sinuate in the middle ; disk

broadly convex, with a narrow, deeply impressed median canaliculation

from the middle nearly to the apex, finely, deeply, densely, and sub-

rugulosely punctate, not granulate. Elytra convex, oval, less than one-

half longer than wide, three-fourths wider than the prothorax ; sides

broadly, distinctly arcuate ; humeri very broadly rounded, obsolete ex-

ternally, basal angle right, not rounded ; base broadly emarginate
;

disk finely striate ; striae feebly impressed, with small, rounded, rather

distant punctures, each of which bears a very minute, subrecumbent,
pale seta ; intervals broadly, feebly convex. Legs very sparsely

squamose, with long erect setae. Abdomen rather finely, deeply, and
moderately densely punctate ; first suture arcuate, and impressed for a

very short distance in the middle. Length 5.5 mm.

California (San Francisco 3).
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The above description is drawn from the female. The male
is more slender with the elytra less inflated.

This is a very distinct species, not closely allied to any other

;

it should be placed near sordida and decidua, from both of

which it differs in its rugulosely punctate and not granulate

pronotum. The ocular lobes are very broad and short.

A. §culptilis n. sp.—Elongate, convex, castaneous; legs throughout

pale rufous, antennae slightly darker ; rather sparsely clothed with

very small rounded free scales, reddish in color, with bright cupreous

golden reflection. Head hemispherical ; beak nearly twice as long

as the head, and twice as long as wide, basal impression rather

strong, with the surface subcylindrical, broadly and feebly tumid or

subcarinate toward base, the tumid portion shining and not punctate,,

gradually strongly dilated toward tip, where there is a median elongate

puncture between the bases of the antennae ; surface coarsely, deeply,

densely, and subrugulosely punctate, with scattered setae towards apex^

sparse rounded scales betw^een the eyes, and denser elongate squamiform
hairs at the base ; antennae very long and slender ; first two joints of

funicle equal in length, seventh much longer and thicker than the sixth,,

obconical, much longer than wide ; club small, elongate-oval, pointed^

not as long as the three preceding joints together. Prothorax as long

as wide ; sides parallel and very feebly arcuate, except near the base

and apex where they are more rapidly convergent and arcuate ; base

and apex broadly and extremely feebly arcuate, the former slightly the

wider ; disk broadly, evenly convex, coarsely, deeply, and rather

densely ruguloso-granulate.the granules with large setigerous punctures;,

surface with minute round scales, evenly and widely scattered, and with

short, robust, erect setae ; median impressed channel only present for a

short distance near the apical margin; ocular lobes broad, moderate in

length, densely fimbriate. Scutellum very short, broadly angulate,

Elytra elongate, three-fourths longer than wide, widest near the

middle, where they are about one-fourth wider than the prothorax ;

sides very broadly arcuate ; humeri very broadly rounded, obsolete ex-

ternally, basal angle slightly produced and acute ; base broadly emargi-

nate ; disk abruptly declivous at posteriorf ourth, the declivous portion

straight along the suture and not perpendicular, having rows of large,

round, very deeply impressed punctures, distant by two to three time&

their own width, each bearing from its internal anterior edge an ex-

tremely minute pale seta ; intervals alternately nearly flat and convex,

the convexities becoming much more prominent toward the apical decliv-

ity, rather densely clothed with small, round, separated scales, and short,

very robust, erect blackish setae not regularly arranged. Abdomen
rather feebly ruguloso-punctate, sparsely, finely pubescent, with a few

scattered squamiform hairs near the sides, impressed in the middle of

the base ; first suture feebly arcuate for a very short distance in the
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middle. Legs very sparsely squaraose, more densely setose, long ; tibiae

long and slender, the anterior strongly denticulate along the inner edge.

Length 8.5 mm.

California (Anderson Valley, Mendocino Co. 1).

In the type, which is probably a male, the anterior tibiae are

strongly bent inward near the apex. The middle tibiae are

slightly shorter than either the anterior or posterior, and both

the middle and posterior have a few small denticles along the

inner edge. The posterior tibiae are nearly straight, and not

abruptly, but at apex, as is related of the male of Dyslobus by

Dr. Horn (Proc. Am. Phil. Soc, XV., p. 41). This species in

fact appears to unite the characters of Dyslobus and Amnesia,

and perhaps indicates the propriety of uniting them under the

name Dyslobus.

The present specimen was found in the sandy bed of the

Navarro River, under dried leaves, in the latter part of June. It

is probably one of the species peculiar to the great redwood

belt.

NOCHELE^ Horn.

\. vestitus n. sp.—Form rather elongate-oval, convex; very densely

clothed throughout the body, legs and antennal scape with rather large,

widely overlapping scales, which are dark-brown in color, and very

deeply and coarsely striate. Head very short and broad, deeply in-

serted; beak three times as long as the head, more than twice as long

as wide; sides parallel, straight; alse rather large and dilated; surface

nearly flat, extremely, broadly, and feebly impressed transversely at

base, having in the middle near the apex a minute, elongate fovea, sparse-

ly, finely punctate, with prominent setiform erect scales, tip with a

small angular glabrous area; scrobes beginning at the apex, deep and
cavernous, feebly arcuate, rapidly becoming evanescent before the eyes,

and at a distance from them more than equal to their own width; an-

tennae rather robust; scape gradually enlarged from base to apex, pass-

ing just beyond the anterior margin of the eye, distinctly shorter than

the funicle; the latter not squamose, but with robust setae, fine pubes-

cence and a roughly pitted surface, two basal joints elongate, subequal,

remainder short, seventh slightly wider than long; eyes rather large and
finely granulate, feebly convex, wider than long, slightly pointed be-

neath. Prothorax scarcely as long as the head and beak, slightly wider

than long, widest slightly before the middle; sides distinctly and broadly

arcuate, constricted at the sides just behind the apex; ocular lobes

moderate in size, very strong, with a row of very short fimbriae, almost

entirely beneath the eyes, the latter free; base broadly arcuate; apex
truncate between the ocular lobes, distinctlv narrower than the base;
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disk convex, finely subrugulose, densely punctate, with a deeply im-

pressed median line, densely squamose and with prominent suberect

setiform scales. Scutellum minute, triangular, evident. Elytra oblong-

oval, abruptly declivous, and slightly inflexed at apex, one-half longer

than wide, two-thirds wider than the prothorax; sides feebly arcuate;

humeri narrowly rounded, slightly prominent; base broadly emarginate;

disk convex, coarsely and rather strongly striate, striae nearly as wide

as the intervals, equal, having rows of moderate rather deep punctures

which are separated by about three times their own widths, and each

closed by a broad whitish scale; intervals convex, each with a single

prominent line of long, erect setiform scales. Legs rather robust; an-

terior tibiae finely denticulate within; cotyloid surfaces oblique; terminal

spur of posterior small but distinct. First ventral segment more con-

vex; suture arcuate in middle three-fourths; second segment much lon-

ger than the next two together. Length 6.5 mm.

Nevada (Washoe Co.).

The mentum almost entirely fills the gular opening, entirely

covering the maxillae; it is moderate in size, as wide as long,

subquadrate with the angles rounded, concave behind, not pe-

dunculate. The mandibular scar is rather large and prominent,

subtriangular. The apical cavernous portions of the antennal

scrobes are quite as open when viewed vertically as laterally, in

this respect seeming to form a transition toward Phyxelis.

This species, which differs from cequalis Horn in color and in

its deeper median thoracic line and elytral striae, was found in

abundance in the bed of the Truckee River at Reno, under stones

in very early spring.

The setiform scales of the upper surface are very prominent,

and of a bright brownish-yellow color.

]fIlL.OI>£RE^ n. gen. (Ophryastini).

This name is proposed for a very singular species possessing

the following assemblage of characters :

—

Beak slightly longer and narrower than the head, very feebly nar-

rowed toward apex ; alse very feebly dilated ; surface of head and beak

continuously convex, without trace of transverse impression. Eyes

rather small, slightly convex, coarsely granulated, oval, slightly wider

than long. Antennae rather slender, subapical ; scape slender at base,

abruptly clavate, attaining the middle of the eyes ; funicle slender,

seven-jointed, basal joint as long as the next two combined, outer

joints shorter, moniliform, seventh slightly wider than long, oval, rather

close to the club ; the latter elongate, rather narrow, pointed, finely
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pubescent ; remainder coarsely and sparsely setose, shining. Scrobes

beginning on the sides at the apex, gradually descending in a rather

strong arc, and ending near the lower margin of the eye, rather deep

and narrow. Mentum large, flat, not deeply placed, filling the entire

gular cavity, wider than long, broadly rounded at apex. Genae with a

rather small and feeble mandibular eraargination. Mandibular scar

small, not prominent, strongly transverse. Prothorax with small but

distinct ocular lobes, which are distinctly fimbriate. Scutellum not

distinct. Elytra inflated. Legs rather short and robust ; anterior tibiae

not denticulate within ; articular surfaces very oblique, scaly, those of

the posterior not cavernous, the latter not mucronate at tip. Posterior

coxas very widely separated, at the sides of the body, small. Abdomen
rather short ; first suture arcuate for a short distance in the middle

;

second segment slightly longer than the next two together. Tarsi spinose

beneath, with the third joint distinctly wider than the second, bilobed
;

the fourth is as long as the remainder combined ; basal joint scarcely

longer than the second. Claws rather long, free.

If we regard this genus as belonging to the first division of

Dr. Horn, its place is probably near Oimbocera, but the meso-

sternal side-pieces are completely divided, the episternum entirely

separated from the elytra by the epimeron, and the metasternal

episternum is produced inward slightly at the apex, which

characters would prompt us to place it in the second division,

where, however, it apparently does not belong. In form it

greatly resembles Trigonoscuta ]^ilo8a, and in the latter species

the mesosternal side-pieces are also divided as in the second

division.

M. setosus n. sp.—Form oval, rather robust, convex, densely

covered throughout with a thick indument, composed of very large

luteous closely adherent scales, which are very convex and polygonally

crowded on the head, prothorax, and abdomen, but fiatter and more
dense on the elytra ; color of body and legs black ; entire surface

bristling with very long, erect, pale setae, not regularly arranged on the

elytra. Beak slightly longer than the head, feebly attenuate, flat,

with a very indistinct median fovea, slightly produced in the middle at

apex, the lobe separated posteriorly by a posteriorly angulate suture.

Prothorax widest slightly before the middle ; sides strongly arcuate,

convergent toward base, just perceptibly constricted at the sides im-

mediately behind the apical margin, one-half wider than long, much
wider than the head, not perceptibly punctate ; base truncate ; apex
broadly, feebly arcuate, equal to the base. Elytra inflated, widest at

basal fourth ; sides thence feebly convergent and very feebly arcuate,

abruptly, broadly rounded behind
;
posterior declivity perpendicular

;

humeri obsolete ; disk convex, one-half wider than the prothorax, one-
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fourth longer than wide, having rows of coarse, deep, very distant

punctures ; intervals unevenly and rather coarsely punctured. Length
5.5 mm.

California (Kern Co. 1).

The punctures of the eiytral intervals are not as large as those

of the rows, but are so unevenly distributed as to almost com-
pletely destroy the appearance of serial arrangement in the

latter, which appearance is increased by the great distance of

the serial punctures.

SCIOPITHES Horn.

The species of this genus are numerous in California; those

here described may be mutually separated as follows:

—

Antennal scape passing distinctly beyond the anterior margin of the-

prothorax.

Sixth joint of funicle distinctly shorter than the seventh.

Outer joints of funicle slender ; seventh joint in the female much
longer than either the fourth, fifth, or sixth, equal to the third,

and in the male very nearly as long.

Eiytral scales smaller, very minutely and feebly striate ; setae

generally finer and piceous ; surface markings strong and dis-

tinct ... signlRcans.
Eiytral scales coarse, especially near the suture, very coarsely

and deeply striate ; setas more robust and squamose, pale

;

surface markings very indistinct and suffused briiiiiali§.

Outer joints of funicle more robust ; seventh but slightly longer

than the fifth or sixth, scarcely longer, but more robust than the

fourth arcuatus^
Sixth and seventh joints of funicle both elongate, equal.

angiistulu§»
Antennal scape just attaining the anterior margin of the prothorax.

§etosus.

These characters appear to be but slightly affected by sex. The
shallow fovea mentioned by Dr. Horn is visible in significans,

hrumalis, and arcuatus as a very broad, excessively feeble im-

pression on each side of the upper portion of the pronotum and

just behind the middle, but is entirely obsolete in angustulus

and setosus. S. obscurus Horn may possibly be included in the

above table, but the description of this species will apply more

or less satisfactorily to several; I, however, believe it to be unre-

presented in the material before me, as the posterior band of the
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elytra is mentioned as being '^ very irregularly sinuous." This

expression will scarcely apply to significans and arcuahis—the

only two which can be reasonably selected to compare with

ohscuriis—as in these species the transverse band is but very

slightly uneven.

In form these species are all more or less cylindrical anteriorly,

with the elytra strongly inflated,, the integuments very densely

squamose, and the claws rather approximate.

S. $>ig^iiificaii§ n. sp.—Sides of the prothorax and elytra pale luteous,

the pale tint crossing the elytra posteriorly in a broadly, feebly sinuate

band edged anteriorly with piceous ; remainder of the upper surface

very dark reddish-brown; median pale line of pronotum exceedingly

narrow and feeble and only visible toward base; abdomen very sparsely

squamose toward apex, rather densely so toward base, sparsely clothed

with erect pale hairs. Head and beak very slightly longer than the

prothorax, gradually narrowed from base to apex; eyes large, convex,

at nearly their own length from the base; front depressed, with an
elongate canaliculate puncture between the eyes ; transverse impression

very feeble; beak as long as wide, very feebly and obsoletely carinate

along the middle; scrobes very short, deep, cavernous, convergent,

vanishing at their own length from the eyes; apex between them tri-

angularly impressed and almost glabrous, the bottom more declivous at

the apex; antennae long and slender; scape feebly arcuate, setose, very

sparsely squamose above; funicle slender, not more robust toward apex,

basal joint slightly less than one-half longer than the second, first four

joints decreasing uniformly and rapidly in length. Prothorax cylin-

drical, slightly wider than long, broadly constricted in the apical third;

sides feebly arcuate in the middle; disk rather coarsely, deeply, but

not densely punctate, sparsely and finely setose; setse subrecumbent.

Elytra strongly inflated, more than twice as wide as the prothorax,

nearly one-half longer than wide, very acute at apex; sides arcuate;

disk convex, tumid along the suture behind, very finely and feebly

striate; strige finely, feebly, and very distantly punctate; intervals very

feebly convex, each with a widely distant row of small subrecumbent

setae. Legs slightly more sparsely squamose, setose. Abdomen feebly

convex; first suture feebly arcuate in the middle; second segment one-

half longer than the third; third and fourth subequal. Length 4.0-6.0

California (Mendocino Co. 2 ; Humboldt Co. 12).

In this species the central parts of the disk are very deep in

color, the outer portions pale and the lines of demarcation very

strong and distinct; the setae assumed the color of the surround-

ing scales. The claws appear to be very slightly connate at base,.
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bat the two short fixed spurs of the posterior tibiae are visible;

they are very short, approximate, and truncate.

It is more slender and with less inflated elytra than ohscurus,

as represented in the cabinet of Dr. LeOonte; it is also decid-

edly smaller than that species. The specimens from Humboldt
Co. are slightly smaller than those from Mendocino and differ

in having slightly shorter, more convex and inflated elytra, with

paler but more distinct markings, but more especially in the

form of the prothorax which is decidedly more strongly inflated

in the middle, and in the vestiture of the under surface of the

abdomen, which in the Humboldt specimens is completely de-

void of broad scales toward apex, while in the southern speci-

mens there is a decided admixture of such scales. In antennal

structure it fulfills the tabular character, and it can only be at

best a local variety of significans.

S, bruinali§ n. sp.—Nearly uniform dark grayish-brown through-

out, a posteriorly arcuate, very feeble, and ill-defined band crossing the

elytra at the summit of the apical declivity; prothorax very slightly

paler at the sides. Head and beak as long as the prothorax, rapidly

narrowed from base to apex; alae very slightly dilated; eyes at less than

their own length from the base; surface nearly as in significans, the

median carina being a little stronger and continuous along the apical

depressed glabrous area; the latter not forming a closed angle; antenneB

long, slender; scape rather strongly arcuate; funicle not incrassate, first

joint one-third longer than the second, seventh very long, two-thirds

longer than the sixth. Prothorax slightly wider than long, subcylin-

drical, very slightly more convex at the middle of the sides; base slightly

narrower than the apex, both transversely truncate; disk rather finely,

deeply, and very sparsely punctate, sparsely clothed with small semi-

erect pale setae which are much smaller and less squamiform than those

of the head. Elytra inflated, oblong-oval, more than twice as wide as

the prothorax, a little more than one-third longer than wide, rather

acutely rounded behind; sides arcuate, nearly straight for a short dis-

tance in the middle; disk convex, rather fiat near the suture, not per-

ceptibly tumid near the suture behind, rather finely and deeply striate;

striae finely and not closely punctate; intervals feebly convex, each with

a row of rather robust, nearly erect, pale, subsquamiform setae. Abdomen
more sparsely squamose toward apex, sparsely covered with rather long,

recumbent whitish setae; first suture very slightly arcuate for a very

short distance in the middle; second nearly as long as the next two
together. Length 5.5 mm.

California (Marin Co. 2).

In this species the claws are rather robust and but slightly
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divergent, but they appear to be quite free throughout. It is

easily distinguishable by its nearly uniform dark grayish color,

coarse scales, and the form of the prothorax, this being slightly

narrower at base than at apex.

S, arcuatu§ n. sp.—Rather robust, convex ; scales small, rather

pale, grayish-ochreous, with a narrow, dark, and even band crossing the

elytra in a very feebly and posteriorly arcuate course at the summit of

the declivity; other markings very indistinct and suffused, the sides of

the prothorax and an imperfect, elongate oval ring at the base of each

elytron paler; abdomen very sparsely squamose toward apex, sparsely,

setose. Head and beak as long as the prothorax; the former short and
broad; beak gradually narrowed to apex, slightly longer than the head;

alse not at all dilated; front with an elongate puncture between the eyes;

beak broadly elevated along the middle third, the elevation broadly

concave, more deeply so and finely carinate between the scrobes,^

glabrous near the apex and with a small declivous impressed triangular

area at tip; scrobes very short, broad, deep, and cavernous, moderately

convergent, vanishing at much more than their own length from the

eyes; antennae long and rather slender; scape very long, slender^

strongly arcuate; funicle scarcely as long as the scape, first joint but

slightly longer than the second, the latter as long as the third and
fourth together; outer joints slightly more robust; club scarcely more
than one-fourth as long as the scape. Prothorax subcylindrical, slightly

wider than long, broadly and feebly constricted in the apical third;

sides broadly arcuate in the middle ; base transverse, very slightly

wider than the apex; the latter broadly and extremely feebly sinuate

in the middle; disk finely, very sparsely and unevenly punctate, with

small, sparse, arcuate subrecumbent setae. Elytra inflated, convex,

rather acute at apex; sides arcuate; disk one-third longer than wide,

slightly more than twice as wide as the prothorax, slightly tumid along

the suture posteriorly, finely striate; striae finely and distantly punc-

tate; intervals broadly and feebly convex, each with a single and oc-

casionally unevenly double line of small, slender, arcuate, subrecumbent
piceous setae. Legs rather long, densely scabrous; femora rather

strongly clavate. Length 6.5 mm.

California (Mendocino Co. 1).

In this species the claws are rather robust, somewhat feebly

divergent, although very distinctly separated throughout their

length.

S. aiig[u§tulus n. sp.—Form very slightly robust, rather depressed

above; scales dark reddish-brown, two or three very small spots near

the base of each elytron and a posteriorly arcuate band near the

apical declivity which is slightly broken to the rear at the suture,,

blackish; sides and narrow median line of the prothorax just visibly
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paler; abdomen sparsely squamose toward base, not at all so near the

apex, somewhatsparsely clothed with rather long, erect, very fine setsej

Head and beak short and robust; the latter not as long as the head,

distinctly wider than long, very feebly dilated at apex ; front with an
elongate canalicular puncture between the eyes; scrobes deep, rather

large, oval, strongly convergent, approaching the eyes within their own
length, inner margins slightly elevated and carinate ; intermediate sur-

face feebly concave, very obsoletely carinate, glabrous ; apex with

usual angulate area; antennae rather long ; scape feebly arcuate, much
shorter than the funicle; first joint of the latter one-third longer than

the second, the latter much shorter than the third and fourth combined.

Prothorax cylindrical, one-third wider than long, scarcely perceptibly

constricted near the apex; sides distincly arcuate in the middle; base

and apex transversely truncate, equal; disk rather finely and sparsely

punctate and with rather fine, long, semi-erect setae. Elytra oblong,

subelongate, nearly one-half longer than wide, slightly more than

twice as wide as the prothorax; sides parallel and very feebly arcuate

in the middle; disk feebly convex in the middle, subacutely rounded

behind, scarcely perceptibly tumid on the suture behind, finely striate;

striae finely and remotely punctate; intervals nearly flat, with single

and double rows of rather long, fine, nearly erect setae which are more
than usually approximate, pale and dark intermingled. Legs moderate,

sparsely setose; femora paler and densely squamose near the apex,

devoid of scales toward base; tibiae densely squamose except near the

tip which is free from scales. Length 4.7 mm.

California (Napa Co. 1).

The transverse impression at the base of the beak is rather

stronger than usual and the claws are distinctly free throughout

their length, although not widely divergent. The prothorax is

more strongly transverse and the setae covering the integuments

are distinctly longer, finer, denser, and more erect than in the

species previously described.

S. §etosiis n. sp.—Form rather robust, convex; scales pale grayish-

white, with a suffused, outwardly oblique line, externally near the base

of each elytron and a transverse, strongly and posteriorly angulate,

suffused band near the apex, darker brown; sides and narrow median
line of prothorax of the same color as the elytra and paler than the

remainder of the disk; abdomen very sparsely squamose and with fine

elongate setae. Head and beak moderately robust, as long as the pro-

thorax; the latter slightly longer than the head and fully as long as

wide; sides parallel; front with a short canalicular puncture; transverse

impression very strong; beak broadly and strongly elevated along the

middle, the elevated area feebly carinate along the middle and also the

lateral edges over the scrobes; apex with very feebly defined angulate
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declivous area which is glabrous and scarcely impressed; scrobes rather

large, distant, nearly parallel, vanishing at slightly less than their own
length from the eyes; antennae rather robust; scape nearly straight,

scarcely attaining the prothorax, about as long as the funicle; first

joint of the latter nearly as long as the next two together, seventh dis-

tinctly longer than the sixth. Prothorax slightly wider than long;

sides broadly and distinctly arcuate nearly throughout the length,

convergent and nearly straight near the apex; base transverse, slightly

wider than the apex; the latter broadly, feebly, and subangularly

emarginate, and fringed with very fine scales; disk convex, rather

finely and densely, but somewhat unevenly punctate, finely setose.

Elytra oval, inflated, convex, more than twice as wide as the prothorax,

widely and gradually inflexed beneath, one-third longer than wide,

rather broadly and evenly rounded behind from above; sides feebly

arcuate; disk not tumid on the suture; the latter obliterated by the

squamose vestiture, finely striate; striae finely and distantly punctate;

intervals feebly convex, with very uneven rows of fine whitish erect

setae which are rather dense and very distinct. Abdomen narrow and
rather strongly acuminate. Length 6.0 mm.

California (Napa Co. 2 ; Marin Co. 2).

The scales are small and distinctly less dense than in the

other species here described. This species is, moreover, aber-

rant in its short antennal scape, more distant and parallel

scrobes, more oval prothorax, its almost perfectly oval elytra

which are more broadly inflexed, and in its narrow abdomen.

The pattern of elytral ornamentation is also different, the

posterior transverse band not being broadly and posteriorly

arcuate, but strongly angulate. In all essential points of

generic structure it, however, appears to find a very fitting

place in the present genus, the two additional terminal spurs

of the posterior tibiae being distinct. The claws are not strongly

divergent, but free as in the other species. The scutellum is

minute and triangular, but distinctly visible between the bases

of the elytra.

STEXOPTOCHUS n. gen. (Otiorhynchini).

This genus may be characterized in few words as follows:

—

Claws connate at base. First ventral suture straight; second segment
shorter than the third and fourth together. Articular surfaces of the

posterior tibiae glabrous. Beak longer than the head, feebly dilated at

apex; scrobes superior, deep, short, vanishing at slightly more than
their own length from the eyes, very feebly convergent. Antennae
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moderate; scape very feebly arcuate, not attaining the anterior margin
of the prothorax, setose and sparsely scaly; funiole seven-jointed, dis-

tinctly longer than the scape, setose, first joint as long as the next two
together; club elongate-oval, finely pubescent, scarcely one-half as long

as the scape. Tibiae distinctly mucronate throughout.

The first ventral segment is practically straight, but upon
very close observation is seen to be very broadly and excessively

feebly arcuate in the middle two-thirds, and exceedingly feebly

and anteriorly oblique at the sides. The genus should properly

be considered a connecting link between Paraptochus Seidl. and

Thricolepis Horn, from both of which it is certainly distinct,

according to the present mode of estimating generic differences

in the group Periteli.

S. incotistans n. sp.—Moderately robust, convex, very densely

clothed with rather small, minutely and densely striate scales, which
are slightly wider than long; scales sparser on the legs and body
beneath, entirely replaced by fine hairs towards the apex of the abdo-

men; general color above white, with a large, oval, darker discal area

on the elytra, which is limited behind by a transverse, very irregular,

angular band of white, margined anteriorly with castaneous; bases of

the fourth and sixth intervals, and an elongated spot on the sixth inter-

val, confluent behind with the white sides, also white; broad median
area of the pronotum dark-brown, the stripe being slightly dilated be-

hind and slightly paler along the median line. Head feebly convex,

with a fine, short median stria between the eyes; the latter rather con-

vex, at more than their own length from the prothorax; beak separated

from the head by a transverse, feebly arcuate impression, longer than

wide, fiattened, apex glabrous and with a small, triangular, impressed

area in the middle of the apical margin. Prothorax one-third wider

than long, subcylindrical, very slightly narrower toward apex; sides

broadly subangulate; base truncate; apex very broadly, feebly arcuate;

disk finely, rather unevenly and not densely punctate, each puncture

bearing a short, erect, squamiform seta. Elytra oval, in the middle

twice as wide as the prothorax, one-half longer than wide; apex per-

pendicular, acutely rounded; disk convex, finely, deeply striate; striae

finely, not closely punctate; intervals feebly convex; suture fine, dis-

tinct. Legs moderately robust. Metasternal episterna narrow, distinct.

Length 3.5-5.0 mm.

California (Los Angeles Co. 3).

The typical representative is the darkest in color, and the other

two are so pale that the dark areas spoken of in the description

can scarcely be discerned. Each elytral interval bears a single
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row of long erect scales which take tlie color of the surface

vestiture.

Ill the general character of elytral ornamentation, this species

bears a great resemblance to Peritelinus vai'iegahcs, but the

beak and abdomen are quite different.

ORTHOPTOCHfJS n. gen. (Otiorhynchini).

Beak scarcely as long as the head, slightly narrowed toward apex

;

eyes large, slightly longitudinally oval, slightly convex ; inter-

ocular surface nearly flat, with a short median canaliculation ; beak

transversely and feebly impressed at base, the channel being posteriorly

arcuate, finely carinate in the middle anteriorly ; scrobes superior,

slightly convergent, rather distant, deep anteriorly, gradually becoming

obsolete near the eyes ; antennae rather slender ; scape long, very slen-

der, feebly arcuate, extending distinctly beyond the anterior margin of

the prothorax, sparsely setose, not at all scaly, fully as long as the

funicle ; the latter slender, first joint scarcely more robust, nearly as

long as the second and third together, second distinctly shorter than

the third and fourth combined, three to seven shorter, equal, longer

than wide, not increasing in thickness, all coarsely setose ; club

elongate-oval, pointed, finely pubescent, as long as the three preceding

joints together. Elytra inflated. First abdominal suture straight
;

second segment fully as long as the next two together. Legs moderate ;

tibias feebly dilated internally at apex, very minutely mucronate ; coty-

loid surfaces of the posterior glabrous. Claws connate at base. Meta-

sternal episterna extremely narrow ; suture nearly obsolete.

This genus belongs near Paraptochus, if we regard the shape

of the first ventral suture as of primary importance ; it differs

from Peritelopsis in its straight sutures, also in being squamose,

with larger erect scales intermingled.

O. squamiger n. sp.—Oval, moderately robust, convex, extremely

densely covered with moderate, generally slightly transverse scales of

a nearly uniform, very dark reddish-brown or castaneous color, much
sparser on the abdomen, and absent toward the apex of the latter ; ab-

domen clothed rather densely with long, robust, subrecumbent hairs.

Head and beak conical, the sides convergent from base to apex ; front

densely squamose, and with a few large erect scales between the eyes ;

apex glabrous, and with but slight trace of a defined angular impres-

sion, feebly rugulose. Prothorax slightly shorter than the head and
beak, two-fifths wider than long, subcylindrical, very feebly narrowed
toward apex ; sides broadly arcuate or subangulate ; base transverse

;

apex broadly, very feebly arcuate ; disk convex, covered with a dense
uniform mass of scales, with a few short, robust and erect, not percep-
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tibly punctate. Elytra inflated, convex, twice as wide as the prothorax,

one-third longer than wide ; sides arcuate ; together rather pointed

behind, very finely, feebly striate, not visibly punctate ; intervals

nearly flat, each with a single row of very widely spaced, short, robust,

erect scales. Length 3.7 mm.

California (exact locality not known).

I have before me but a single specimen of this small species,

the characters of which appear to necessitate the creation of a

new genus.

PERITELODES n. gen. (Otiorhynchini).

Beak very short, scarcely as long as the head ; sides parallel, slightly

dilated at apex ; scrobes narrow, deep, very widely separated, very

feebly convergent, not attaining the eyes ; the latter rather large,

widely distant, feebly convex, at their own length from the prothorax
;

front flat, separated from the beak by a transversely sinuate, very

feeble impression ; antennae moderate ; scape densely squamose, setose,

rather robust, strongly arcuate, not quite attaining the prothorax, and
distinctly shorter than the funicle ; the latter slender, nearly equal

in thickness throughout, setose, sparsely squamulose toward base, basal

joint nearly as long as the next two together, second nearly as long as

the third and fourth combined, outer four joints much longer than

wide, equal in length ; club elongate-oval, finely pubescent. Prothorax

cylindrical. Elytra strongly inflated. First abdominal suture very

feebly arcuate in the middle ; second segment as long as the next two
together. Legs robust

;
posterior tibiae with two fixed approximate

terminal spurs which are truncate at apex ; cotyloid surface glabrous.

Claws strongly connate at base.

This genus differs from Peritelinus, to which it is otherwise

very closely related, in having two fixed terminal spurs to the

posterior tibiae ; the first ventral suture is much more feebly and

less broadly arcuate in the middle, and the second segment

slightly shorter than in that genus.

P. obtectus n. sp.—Rather robust, convex, densely clothed with

dark-brown scales which are whiter on the fianks and along the median

line of the prothorax, and with a few white scales irregularly scattered

over the elytra ; scales rather convex, wider than long, oval, finely and

rather distinctly strigate ; abdomen more sparsely squamose, scarcely

more sparsely so toward apex, and with rather robust white setae, scales

white. Head and beak distinctly longer than the prothorax ; the latter

scarcely as long as the head and slightly wider than long, having at

apex a short, broadly angular impressed glabrous area, bounded posteri-

orly by a raised carina, and having its apex broadly, angularly emargi-
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nate; surface densely squamosa, and with a few very robust erect scales
near the eyes. Prothorax nearly one-half wider than long, feebly and
broadly constricted in the apical third, cylindrical ; base and apex
equal, truncate

; sides feebly arcuate in the middle ; disk very finely
and sparsely punctate, having a few erect scales, especially along the
apex. Ehjtra [strongly inflated, more than twice as wide as the pro-
thorax, one-third longer than wide, rather acuminate at apex ; sides
arcuate

; disk convex, finely striate ; striae feebly impressed, very finely,

obsoletely, and distantly punctate; intervals feebly convex, each with a
very widely spaced row of robust, erect, piceous scales. Legs robust,
densely squamose, sparsely setose. Metasternal episternum rather
wide

; suture only distinct anteriorly. Length 5.4 mm.

California (Monterey Co. 1).

The type specimen, which was taken near the town of Mon-
terey, is covered in great part with a scabrous coating, which ap-

pears to have been caused by a viscous exudation. The species

differs greatly in habitus and ornamentation from Peritelinu&

variegatus, having much more globose and inflated elytra.

PERITELINUS n. gen. (Otiorhynchini).

P. variegatus n. sp.—Somewhat robust, convex, densely clothed
with scales which are rather small, round, and excessively minutely
and densely striate

;
general color above dark reddish-brown, beneath

whitish, broad median area of pronotum brown, very distinctly limited

at the sides ; elytra at the sides beneath whitish, the white area

crossing the elytra near the apex in a very irregular angular band,

edged anteriorly with blackish, the fourth and sixth intervals, near the

base, and a spot on the sixth interval, near the middle, also white.

Head broad ; beak much narrower than the head, and about equal in

length, wider than long, dilated at the apex, separated by a transverse

impression, a triangular impressed area at tip glabrous ; eyes rounded,

rather large, feebly convex, at nearly their own length from the base ;

surface densely squamose, and with sparse, erect, squamiform hairs
;.

antennae moderate ; scape slightly arcuate, just attaining the anterior

margin of the prothorax, densely scaly, and with short, erect, robust

setae ; funicle with the first joint as Ipng as the next two together,

setose and sparsely scaly ; scrobes short, deep, superior, not attaining^

the eyes, very feebly convergent. Prothorax cylindrical, one-half

wider than long ; sides broadly arcuate ; base and apex equal, trans-

versely truncate ; disk slightly shorter than the head and rostrum,

rather finely, densely, and deeply punctate, each puncture bearing sl.

short, robust, erect fuscous seta. Elytra inflated, two-fifths longer than

wide, in the middle slightly more than twice as wide as the prothorax,

perpendicular behind ; apex not inflexed, rather acutely angulate ; disk
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convex, finely striate; striae finely, deeply, and not closely punctate; in-

tervals feebly convex, each with a single, or occasionally partly double,

line of short, erect, squamiform setae, generally piceous, but sometimes
white, in the transverse white band; suture fine, but distinct. Abdomen
more sparsely squamose, and with short, robust, white setae ; second

segment slightly longer than the next two together ; first suture

abruptly, broadly, and distinctly arcuate in the middle half. Length
4.0 mm.

California (Lake Tahoe, 1).

This species is placed iu the new genus Peritelinus, but might

with almost equal propriety be assigned to Peritelopsis ; in fact

it is possible to erect a separate genus for almost every species

of the group Periteli known to our fauna, as in many parts of

i;he Oerambycide series. It differs from Thricolepis in its shorter

dilated beak, and less strongly arcuate first ventral suture, and

from Peritelopsis in its longer second ventral segment and the

iscrobes very feebly convergent and not attaining the eyes. The

•claws are connate at base; the cotyloid surfaces of the posterior

tibiae glabrous, and the metasternal episterna very narrow and

linear.

OEODER€£8 Horn.

A small species before me appears to fulfill most of the condi-

tions mentioned by Dr. Horn in his diagnosis of the above genus,

but has the antennal scrobes slightly more open when viewed ver-

tically than when seen laterally, and the beak is scarcely per-

ceptibly impressed at base. The anterior tibi^ have some robust

internal spines, but are not denticulate. The articular surfaces

of the posterior tibiae are glabrous, the first ventral suture

broadly and excessively feebly arcuate, the second segment as

long as the next two together, and the claws connate at base.

O. puncticollis n. sp.—Rather robust, convex ; scales very small,

rounded, very dense, generally very dark rufo-castaneous ; elytra very

feebly and finely mottled with paler scales which are unevenly dis-

tributed; scales sparser and intermixed with fine hairs on the abdomen.

Head short ; eyes rather small, slightly convex, scarcely distant their

own length from the prothorax; beak scarcely longer than and nearly as

wide as the head, wider than long ; sides parallel, surface broadly,

feebly impressed, finely carinate in the middle, with a triangular im-

pressed glabrous area at apex ; scrobes parallel, deep, cavernous,

slightly more open from above, nearly attaining the eyes ;
antennae

rather slender ; scape extending distinctly beyond the anterior margin
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of the prothorax, very feebly arcuate, subequal in length to the funicle,

rather densely squamose, setose ; funicle setose, slender, first two
joints longer, first distinctly more robust and slightly longer than the

second ; club elongate-oval, two-fifths as long as the scape. Prothorax
as long as the head and beak, two-fifths wider than long, distinctly

narrowed toward apex and inflated behind the middle ; sides rather

strongly arcuate behind, convergent and feebly sinuate toward apex
;

base and apex broadly and very feebly arcuate ; disk convex, coarsely,

deeply, and sparsely punctate, with coarse erect setae, and a fine short

glabrous carina in the middle. Scutellum minute, not distinct. Elytra

at base broadly sinuate, to fit the arcuate margin of the pronotuni,

oblong-oval, broadly rounded behind, not twice as long as wide, nearly

twice as wide as the prothorax, feebly convex above, strongly so at the

sides, finely and feebly striate ; striae very finely and not closely punc-

tate ; intervals flat, sparsely covered with fine erect piceous setae, which
are not arranged in rows, but scattered uniformly over the surface.

Legs short and robust ; tibiae mucronate. Length 4.2 mm.

California (Monterey Co. 1).

The vitt^e of pale scales at the sides of the prothorax are very

obscure and only visible near the base, where they confront a

very small humeral pale spot. This species is decidedly smaller

than incomptus Horn.

OEODERCODES n. gen. (Otiorhynchini).

Beak slightly longer than the head, slightly narrowed toward tip, not

transversely impressed at base; scrobes lateral, slightly descending

posteriorly, attaining the eyes which are surrounded above and beneath

by a fine impressed channel. Antennae moderate; scape fully attain-

ing the prothrorax, distinctly arcuate, equal in length to the funicle,

squamose and setose; funicle slender, first joint more robust, nearly as

long as the next two together; second slender, as long as the third and
fourth combined; seventh slightly longer and wider than the sixth, all

coarsely, sparsely setose, not at all squamose; club rather small, very

densely and finely pubescent, oval, pointed. Elytra widely embracing
the sides of the body. Metasternal episterna very narrow, linear, dis-

tinct. Abdomen with the first suture broadly, feebly, but distinctly

arcuate; second segment slightly longer than the third and fourth

together; the latter very short, equal and with the sutures very deeply

impressed. Legs rather short and robust; cotyloid surface of posterior

tibiae glabrous; tibiae finely mucronate, the anterior not denticulate,

but having two or three inclined spines along the inner edge toward
apex. Claws connate at base.

As can be readily seen from the above diagnosis, this genus

differs from G-eoderces in its longer second segment of the abdo-
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men, in the extent of the antennal scrobes, and in the impressed

groove surrounding the eye above and beneath, this appearance

being caused by the partial envelopment of the latter by the

scrobes.

G. latipennis n. sp.—Form oblong, convex, densely clothed with

small, rounded, rather coarsely striate scales which are brownish, fer-

ruginous, and blackish, indiscriminately mingled on the prothorax, and
more coarsely and very irregularly mottled on the elytra; abdomen
densely squamose toward base, very sparsely so toward apex, and with

very sparse, coarse, short, erect setae. Head and beak conical with the

sides continuous and distinctly convergent from base to apex; eyes

widely distant, rounded, rather small and convex, the surface of the

head somewhat elevated above them and slightly prominent above

their upper edge; front with a short, impressed, median and longitudi-

nal groove between the eyes, which becomes a fine carina toward apex

the latter with a very small, triangular, impressed, glabrous area which

is broadly emarginate at apex; antennae affixed slightly beyond the

middle, the scrobes extending nearly to the apex. Prothorax one-third

wider than long, convex, feebly but distinctly constricted near the

apex and inflated behind the middle; sides strongly arcuate behind;

base truncate, distinctly wider than the apex; the latter broadly and

distinctly arcuate; disk finely, not densely, and very indistinctly punc-

tate, with very short, erect, sparse setae. Scutellum not distinct. Elytra

oblong, slightly longer than wide, more feebly convex above; sides

parallel, nearly straight, very broadly rounded behind; base broadly

emarginate opposite the prothorax; disk twice as wide as the pronotum,

very finely and obsoletely striate; the striae not perceptibly impressed,

and very finely, feebly, and not closely punctate; intervals flat, each

with a single widely spaced, and somewhat uneven row of elongate,

erect, squamiform hairs; each elytron is distinctly tumid or umbonate

near the apex externally. Legs sparsely squamose and setose. Length

5.0-3.5 mm.

Oalifornia (Monterey Co. 3).

Found in limited numbers near the town of Monterey under

the fallen leaves of the Monterey pine.

ARAGNOMUS Horn.

A. liiipidulus n. sp.—Rather robust, very densely clothed with

rounded, pale-brown scales, which are coarsely striate, slightly paler

along the median line of the prothorax, unevenly clouded with paler on

the elytra, where there is a posterior faint angulate band of darker tint;

scales slightly smaller and sparser on the abdomen, where they are

mingled with erect hairs, rather densely so toward apex; legs with
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scales and erect squamiform hairs. Head rather depressed, but slightly-

wider than the beak; the latter very slightly longer than wide, distinctly

dilated at tip, arcuately and transversely impressed at base; surface

broadly impressed; upper margins of antennal scrobes rather elevated;

apex with a triangular denuded area which is limited by an angulate

ridge, the angle continued posteriorly for a very short distance by a

distinct carina; surface with sparsely placed erect scales, denser over

the eyes; the latter rather large, feebly convex; antennae rather long;

scape arcuate, extending distinctly beyond the anterior margin of the

prothorax, squamose, and with erect robust hairs; funicle coarsely-

setose, one-third longer, slender, first joint nearly one-half longer than

the second; club elongate-oval, finely pubescent. Prothorax one-half

wider than long; sides parallel, broadly arcuate; base and apex trans-

versely truncate; disk scarcely as long as the head and beak together,

cylindrically convex, rather finely and not densely punctate, each

puncture bearing a long erect pale scale. Elytra inflated, declivous at

apex; the latter slightly inflexed and acutely angulate; disk convex,

one-third longer than wide, in the middle twice as wide as the pro-

thorax, connate, suture entirely invisible and covered by the vestiture,

finely striate; striae rather deeply impressed, finely and not closely

punctate; intervals feebly convex, each with a single or partially double

row of long, erect, distant scales, which are cinereous and brown inter-

mixed. Legs rather short and robust. Abdomen with the first suture

broadly, feebly arcuate; second segment equal in length to the next

two together. Length 5.5 mm.

California (Los Angeles 1).

The antennal scrobes are lateral, deep, nearly straight, and

directed upon the eyes which they do not attain. It is the

largest species of the genus.

THIN-OXEXUS Horn.

T. nevadensis n. sp.—Form oblong-elongate, convex, clothed very
densely with small rounded scales, dark brown, feebly and unevenly
mottled paler and darker ; abdomen covered throughout with a dense

crust of similar scales, with intermixed elongate squamiform hairs.

Head and beak conical, flattened ; occiput convex ; beak with a short

median stria in the basal half, and a small triangular impressed glabrous

area at apex, the sides of which are in the form of acute ridges ; sur-

face densely covered with scales, with short erect scales intermingled
;

eyes very distant, on the sides, rounded, rather small, moderately con-

vex ; scrobes widely distant, more open laterally, narrow and deep near
the apex, broad and evanescent well before the eyes, the alee very wide
but not dilated ; antennae inserted nearly at the apices of the scrobes

;

scape densely scaly, feebly arcuate and extremely feebly contorted, at-

taining the prothorax ; first joint of funicle one-half longer than the
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second. Prothorax one-half wider than long, but slightly wider than
the head, slightly shorter than the head and beak, cylindrical ; base and
apex equal, truncate ; sides broadly and rather strongly arcuate ; disk

finely, feebly, and not densely punctate, the punctures entirely con-

cealed by a dense mass of scales, with small, short, erect scales inter-

mingled. Elytra broadly emarginate at base, oblong, one-half longer

than wide ; sides nearly straight and parallel, broadly rounded behind,

three-fourths wider than and nearly three times as long as the pro-

thorax, finely, feebly striate ; striae coarsely and rather distantly punc-

tate, the punctures and suture almost completely concealed by the sur-

face vestiture ; intervals nearly flat, each with an unevenly double row
of small erect brown scales. First ventral suture broadly and rather

strongly arcuate ; second segment as long as the next two together
;

third and fourth subequai ; fifth semicircularly rounded behind. Legs

densely squamose, and with short semi-erect scales. Metasternal epi-

sternum narrow; suture very deep anteriorly, becoming almost obsolete

posteriorly. Length 4.4 mm.

Nevada (Washoe Co. 1).

The groove surrounding the eye is narrow and not very deep
;

it is obsolete behind the eye. This species differs from squalens

Horn in its more oblong form, more transverse prothorax, and

more robust or squamose and paler setas.

A considerable number of new genera of Periteli having been

defined, it may, perhaps, be well to more fully explain their

position with regard to those already described ; the following

table is therefore appended, this being an enlargement of the

one given by Dr. Horn (Proc. Am. Phil. Soc, XV., p. 65):

—

First abdominal suture straight or extremely nearly so.

Scrobes lateral. . Paraptoclius
Scrobes superior.

Antennal scape not attaining the prothorax ; eyes small ; second

ventral segment shorter than the two following together,

Slenoptoclius
Antennal scape long and slender, passing distinctly beyond the an-

terior margin of the prothorax ; eyes large ; second segment as

long as the two following together Orthoptochus
First abdominal suture arcuate.

Cotyloid surface of the hind tibiae glabrous ; eyes with or without

orbital groove.

Integuments sparsely pubescent ]IIylacu»

Integuments squamose.

Scrobes superior and convergent above.

Beak narrowed to tip.
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Beak loDger than the head ; scrobes very short, terminal,

Tliricolepi»
Beak shorter than the head ; scrobes attaining the eyes,

Peritelopsis
Beak dilated at apex, short ; scrobes very feebly convergent,

short, not attaining the eyes ; second ventral segment as

long as the third and fourth.

Posterior tibiae with two short fixed spurs. . . .Peritelo<ie§
Posterior tibiae without fixed spurs Peritelinus

Scrobes more lateral, not convergent above.

Scape about as long as the funicle.

Scrobes not attaining the eyes Oeoclerce§
Scrobes attaining and partially enveloping the eyes,

Creodercodes
Scape much shorter than the funicle A.rag^iioinui»

Cotyloid surface of the hind tibiae squamose.
* * # *

* * * *
Note.—In the species pimc/icoZ^zs, which I have assigned to Geoderces,

the scrobes are slightly more open when viewed from above, and as this

is a much smaller species than those forming the types of the genus, it

may possibly necessitate the creation of a subgenus.

PAl^ORMUS n. gen. (Otiorhynchini).

Body oval; elytra inflated; similar in form to Trigonoscuta. Head
hemispherical; beak much narrower and longer than the head; sides

parallel; alae slightly dilated; surface not broadly impressed at base,

but having a fine arcuate groove between the anterior extremities of

the eyes, finely grooved along the middle, the groove crossing the

transverse basal channel and extending slightly onto the front. Eyes
oval, distant from the prothorax, rather small, coarsely granulated and
prominent. Scrobes lateral, rather narrow, deep anteriorly, gradually

evanescent, feebly arcuate, directed upon and nearly attaining the eyes.

Antennee subapical, shining, setose; scape slender, verj^ grcidually and
feebly clavate toward apex, fully as long as the funicle, extending

beyond the eye, but not attaining the prothorax; funicle seven-jointed,

basal joint nearly as long as the next two together, second longer than

the third, outer joints moniliform and short, seventh wider, transversely

oval; club rather short and robust, ovoidal, pointed. Prothorax with-

out trace of ocular lobes or fimbriae, broadly infiated. Scutellum minute,

indistinct. Elytra inflated, very feebly inflexed at the sides. Abdomen
flat; first suture arcuate in the middle; second segment as long as the

next two combined. Legs moderate; femora robust; tibiae and tarsi

slender; anterior tibiae straight, slightly produced outward and dilated

at apex, not denticulate within; posterior tibiae with outer edge at apex
broadly double; inner face or cotyloid surface slightly oblique, plane,

with a few scattered scales; inner terminal spur rather large and
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distinct. Posterior coxae small, at the sides of the body and very-

remote. Tarsi densely pubescent beneath, with the basal joint elonr

gate; third strongly dilated, deeply bilobed; fourth long, slender; claws

moderate, free. Metasternal side-pieces narrow but distinct, the suture

much deeper behind.

The mentum is loosely articulated with a narrow and rather

prominent basal support or peduncle; it is rather small, nearly

flat, slightly wider than long, narrowed from apex to base, the

posterior portion parabolic, the apex broadly angulate, the

angle slightly thickened and tumid in the middle; at the sides

the maxillae are partially exposed, much more widely so toward

base. The genal emarginations are small, but rather deep; the

mandibular scar rather large and prominent, rounded.

The antennal grooves have a certain tendency to descend as

they approach the eyes, but this is very slight, and, as the

general appearance is decidedly that prevailing in the Otiorhyn-

•chini, I. have there assigned it a place among the Trachyphloei,

although it is one of those forms the position of which must,

under the present system of classification, be more or less doubt-

ful. It appears to possess considerable affinity with Agasphae-

rops Horn of the Brachyderini, another genus of doubtful

position, but differs in the size of the mentum and in antennal

structure.

The single species is rather densely covered throughout with

somewhat long erect cinereous setae, these not being regularly

arranged on the elytra, and the general sculpture is very similar

to that prevailing in Amnesia.

P. seto§u§ n. sp.—Oval, convex, black; legs and antennse fuscous;

entire body covered with a thin indument, composed of small, closely

adherent scales which do not overlap, with some pale scattered scales

-at the sides of the prothorax and elytra. Occiput convex; front flat;

beak flat, apex truncate, not distinctly angularly impressed; entire

surface finely granulose, the granules well separated, and each formed

by a thickened scale. Prothorax broadly convex, nearly one-half wider

than long, widest in the middle; sides strongly arcuate, broadly rounded

anteriorly, feebly convergent, and nearly straight toward base; the latter

broadly arcuate, fitting against a corresponding emargination in the

base of the elytra; apex broadly emarginate, about two-thirds as wide

-as the base; disk coarsely, densely, and strongly granulose, each granule

punctured and bearing a long erect seta. Elytra oval, convex, widest

at anterior third ; apex strongly declivous and slightly inflexed, four-

fifths wider than the prothorax, one-third longer than wide, rather
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strongly rounded behind from above; humeri obsolete, broadly rounded;

disk rather smooth, shining; striae not impressed, composed of mod-
erate rounded, deeply impressed punctures which are separated by

from two to three times their own widths; tenth series very close to the

ninth at anterior third. Abdomen and legs more sparsely clothed with

long erect hairs. Length 5.3 mm.

California (Monterey Co. 1). Mr. W. G. W. Harford.

The type specimen has the basal segments of the abdomen
"broadly and strongly impressed in the middle.

EJLISSA n. gen. (Tanymecini).

Form subcylindrical. Entire body covered with a thin, scabrous

waterproof crust, the squamose nature of which can only be detected

on the elytra and under surface. Head very wide; beak but slightly

longer than the head, much wider than long, narrowed toward apex;

the latter truncate and broadly trisinuate; surface nearly flat; alae very

feeble; scrobes small, lateral, beginning at the apex, where they are

narrow and deep, passing rapidly and arcuately downward in front of

and at a distance from the eyes, becoming broader and more shallow.

Antennae slender, sparsely setose, subapical; scape slender, abruptly

clavate, extending slightly upon the eye, as long as the funicle; the

latter slender, basal joint slightly clavate, longer than the second, the

latter longer than the third, outer joints but slightly enlarged; club

slender, elongate-oval, pointed. Mandibular scar feeble, narrow,

transverse. Mentum very large, completely filling the gular cavity,

flat, transverse, widest at apex, margin broadly arcuate. Eyes small,

rounded, coarsely granulated, free, prominent. Prothorax without
ocular lobes, but having a short fringe of long stiff setae. Elytra

not distinctly striate. Scutellum very minute, triangular. Abdomen
nearly flat; second segment fully as long as the third and fourth

combined, separated from the first by a broadly arcuate suture. Legs

rather slender; cotyloid surfaces of the posterior tibiae terminal, not

cavernous; tarsi rather slender; basal joint much longer than wide;

third very slightly wider than the second, bilobed; fourth as long as

the two preceding combined; claws slender, moderate in length, free.

Posterior coxae small, at the sides of the body, very widely separated.

The mesosternal episternum is separated completely from the

elytra by the epimeron, and the metasternal episternum is

extremely narrow and linear, the suture very feeble. The genae

are rather deeply emarginate, and the anterior coxae contiguous.

The species, which are subaquatic, may be separated as

follows:

—
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Prothorax obtrapezoidal, wider at apex than at base, not perceptibly

constricted at apex laticep^
Prothorax widest just before the middle, strongly constricted just

behind the apical margin constricta

E. laticeps n. sp.—Form rather elongate, convex, covered with a
whitish or ferruginous-white waterproof indument. Head and beak

about as long as wide; surface finely rugulose, with a few widely scat-

tered, minute, erect squamiform setae, especially near the apex; front

feebly convex, not at all impressed at the base of the beak; the latter

very short, broad, rapidly narrowed toward apex; surface nearly flat,

with an elongate median puncture; antennae shining, rufous, slender,

sparsely setose, unevenly and partially covered, except the club, with a

white scaly indument; outer joints of funicle longer than wide. Pro-

thorax widest at apex, where it is scarcely as wide as the head across

eyes, gradually narrowed toward base; sides very feebly arcuate; base

and apex truncate; disk one-third wider than long, rather coarsely but

not deeply rugulose, with a few widely scattered, minute, erect scales.

Elytra elongate-oval; sides nearly straight and parallel, very declivous

behind, but not quite perpendicular, together acute at apex; humeri
broadly rounded; base transversely truncate ; disk convex, one-half

wider than the prothorax, nearly one-half longer than wide, not striate,

shining, and very minutely and feebly rugulose beneath the crust, and
having widely distant rows of very minute, shallow, widely distant

punctures, and a few small erect scales, especially toward tip, and on

the humeri. Lega and abdomen with minute, sparse, setiform scales.

Length 3.8-4.7 mm.

Texas (El Paso).

This species was taken in abundance by Mr. Gr. W. Dunn in

the locality indicated. The specimens exhibit but slight varia-

tion.

E. constrieta n. sp.—Form rather elongate, densely covered with

a whitish waterproof indument. Head and beak much longer than

wide; surface finely, densely, and feebly ruguloso-punctate, with very

minute erect setae; front convex, especially near the base of the beak,

the convexity extending onto the latter, which is slightly narrower than

the head, as long as wide and very feebly narrowed toward apex; alae

very small, feebly dilated; apex truncate, broadly, feebly trisinuate

;

surface broadly, triangularly impressed at tip; antennae well developed;

scrobes nearly as in laticeps; scape slender, clavate, extending to the

posterior margin of the eye; funicle equal in length to the scape, outer

joints not appreciably enlarged, first nearly twice as long as and more

robust than the second, joints two to six decreasing uniformly and

very gradually in length, seventh scarcely as wide as long; club ovoidal,

pointed, as long as the first and second joints of the funicle combined.
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Prothorax widest just before the middle; sides strongly rounded, thence

convergent and nearly straight to the base, strongly constricted near

the apex; base and apex transversely truncate, nearly equal, the former

sinuate in the middle; disk before the middle distinctly wider than the

head, slightly wider than long, narrowly and feebly grooved along the

middle from near the apex to the base; surface convex, finely, feebly,

and densely ruguloso-punctate, with a few fine, elongate, squamiform

hairs along the basal margin and on the sides anteriorly. Elytra

elongate-oval, one-half longer than wide, nearly twice as wide as the

prothorax; humeri broadly rounded; sides very feebly arcuate; base

truncate; disk convex, very broadly, feebly, and indefinitely striate,

having ill-defined rows of very sparsely scattered, excessively minute

and scarcely discernible setae. Legs and under surface with very

minute, erect, white setse. Legs and antennae rufous, body black.

Length 4.0 mm.

Arizona (Yuma). Mr. G. W. Dunn.

Found in very limited numbers. The apical margin of the

prothorax behind the eyes has a few long erect vibrissse, and, in

addition, a dense row of broad scales which overlap. The sides

of the head are slightly tuberculate above the eyes. The fourth

tarsal joint is relatively longer, and the third more widely dilated

than in laticeps.

P*EIJDEL<1SSA n. gen. (Tanymecini).

Beak short, very slightly narrowed toward tip; scrobes lateral, rather

long, strongly angulate at anterior third, beginning at the apex, narrow^

and deep throughout, apical portion parallel, then descending obliquely

and terminating just below the anterior limits of the eyes. Antennae

moderate, subapical; scape slender, feebly clavate, extending nearly to

the middle of the eye, but slightly shorter than the funicle; basal joint

of the latter slightly more robust, as long as the next two together,

second as long as the third and fourth combined, joints three to seven

subequal, the latter slightly wider than long; club elongate, ovoidal,

pointed, finely pubescent. Eyes small, rounded, slightly prominent,

nearly in contact with the prothorax. The prothorax subcylindrical,

without ocular lobes and almost completely devoid of vibrissas. Scu-

tellum scarcely entering the ely tral disk. Elytra elongate-oval; humeri
rounded. Legs moderate; tarsi short, basal joints short, subequal,

third scarcely perceptibly wider than the second, deeply emarginate,

fourth as long as the three preceding together. Anterior coxae contig-

uous; posterior small, at the sides of the body, very widely separated.

First abdominal suture broadly and distinctly angulate; second segment
distinctly longer than the third and fourth combined.
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The gense are narrowly and deeply emarginate^ the mesosternal

side-pieces completely divided, the mentum rather small,

scarcely wider than long and rather deeply seated, gular opening

small, and the mandibular scar strongly transverse, oval and

somewhat prominent.

This genus greatly resembles Elissa in general characters, but

differs in the nearly obsolete vibrissas, and the shorter basal

joint of the tarsi. The single species is probably subaquatic.

P. cinerea n. sp.—Form rather slender, convex, entirely covered

with a dense crust of pale cinereous scales, slightly mottled with brown
on the head and elytra, and with very feebly defined vittse of the same
tint at the sides and along the middle of the pronotum. Head and
beak small, distinctly longer than wide; front strongly and coarsely

rugulose, convex; beak feebly impressed, truncate and feebly trisinuate

at apex; alae small; antennae fuscous. Prothorax widest at anterior

third, where it is distinctly wider than the head and very slightly wider

than long; sides broadly rounded anteriorly, feebly convergent and
nearly straight thence to the base, not at all constricted near the apex;

base transversely truncate, subequalto the apex; the latter very broadly

arcuate; disk rather coarsely, deeply, irregularly and densely punctate.

Elytra elongate-oval, two-thirds longer than wide, two- thirds wider

than the prothorax; sides parallel and nearly straight in the middle;

humeri broadly rounded, not at all prominent; disk convex, coarsely

and moderately deeply striate; strise rather closely, coarsely, 'and deeply

punctate; intervals feebly convex, each with a row of minute erect

scales. Under surface with small erect setae, slightly denser on the

tibiae; tarsi setose beneath. Length 3.0 mm.

Texas (El Paso). Mr. G. W. Dunn.

The surface of the head and prothorax is covered rather

densely with very small, erect, scale-like setae, and the latter has,

near the anterior margin and laterally, and also along the basal

margin, a few widely distant erect scales, which are slender and

rather long. This species is apparently much less abundant,

but few specimens having been obtained.

SCYTHROPUS Sch.

The species of this genus are somewhat numerous ^ and differ

considerably amongst themselves in abdominal structure, as

1 One of the finest species of this genus, represented by a single speci-

men from Colorado in the cabinet of ^^Dr. Le Conte, has yet to be de-

scribed.
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well as in the structure of the antennaB, tarsi, and elytra. Those

before me may be easily identified as follows:

—

Antennal scape long, slender, passing distinctly beyond the posterior

margin of the eyes.

Elytra tumid at the sides along the humeral interval lateralis
Elytra evenly convex at the sides.

Elytral setae fine and hair-like; pronotal scales very elongate.

Second abdominal segment much ghorter than the next two com-
bined; anterior tibiae evenly arcuate within califoriiicu§

Second abdominal segment fully as long as the next two com-
bined; anterior tibiae feebly emarginate within, near the

apex c ferrugiiieus
Elytral setae in the form of elongate scales; pronotal scales short,.

broadly oval ciiiereus
Antennal scape very short, robust, and arcuate, just passing the pos-

terior margin of the eyes cra§sicoriiis

Lateralis is a distinctly specialized form, differing greatly

from the other species in the prominently elevated humeral in-

terval of the elytra, and its larger and less prominent eyes.

The species californicus Horn is quite abundant in the foot

hills of the Sierras near Sacramento.

S. lateralis n. sp.—Form oblong, rather depressed, densely clothed

with finely strigose scales which are twice as long as wide, and acutely

pointed, scales subcupreous in color, cinereous at the sides and beneath;
each of the small punctures of the elytral stri^ bearing a minute robust

seta, otherwise devoid of setae, except beneath, where they are fine,

rather long, and sparse on the abdomen; integuments black, legs and
antennae rufous. Head and beak together evenly conical, convex,

densely punctate, with a small, very deep fovea in the middle of a line

through the anterior margin of the eyes, which is continued anteriorly

to the posterior tumid margin of the apical impression; the latter large,

occupying two-fifths the entire length of the beak, inclosing a pos-

teriorly arcuate, lunate, squamose area of scales, otherwise smooth,

polished, and almost impunctate, having on each side an oblique line of

three long discal setae; scrobes apical, small, deep, irregularly puncti-

form, far in advance of the eyes; antennae long and slender; scape very

slender, not quite reaching the anterior margin of the prothorax; ab-

ruptly, but moderately clavate at apex; funicle slender, longer than the

scape; outer joints not at all enlarged, all longer than wide; basal joint

very long, slender, as long as the next two together; fifth joint shortest,

sixth and seventh equal in length; club elongate, slender. Prothorax
nearly one-half wider than long, widest distinctly before the middle;

sides feebly arcuate, thence extremely feebly convergent and very feebly

arcuate to the base, more rapidly convergent and distinctly sinuate to
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the apex; the latter distinctly narrower than the base, broadly and very

feebly sinuate in the middle; base broadly subtruncate; disk broadly,

evenly, and feebly convex, finely, not deeply and very densely punctate;

punctures polygonally crowded. Elytra oblong, four times as long and
nearly twice as wide as the prothorax; sides nearly straight, parallel,

very broadly and feebly sinuate behind the humeri; the latter narrowly

rounded, rectangular; disk broadly, evenly convex, finely striate; striae

finely, rather closely punctate; intervals nearly flat, equal, except the

humeral interval, which is distinctly elevated nearly throughout its

length, the flanks beyond the elevation being nearly flat, vertical, and
with paler scales. Abdomen broadly convex, densely squamose; first

suture abruptly and rather strongly arcuate in circular segment in the

middle two-fifths; second segment as long as the next two together;

third longer than the fourth. Legs moderate; anterior and middle

tibiae strongly, roundly, and almost equally emarginate within near the

apex; tarsal claws small, connate at base. Length 7.5 mm.

California (Lake Co.). Mr. L. E. Ricksecker.

The mandibular scar is rather large, terminal, circular, and

very distinct, not prominent within; outer margin slightly so.

The mentum is small, elongate, attenuate, flat, and more deeply

seated behind, very convex and prominent anteriorly, leaving

the maxillae and palpi well exposed. The mandibular notch of

the gen 86 is extremely broad and shallow.

This species differs from elegans in its more depressed form

and much more transverse pro thorax.

S. ferriigineus n. sp.—Form elongate; sides nearly parallel; bright

rufo-ferruginous throughout, scales same, whitish beneath and on the

elytral suture and toward tip in large marmorate masses, also feebly so

at the sides and narrowly along the middle of the pronotum. Head
and beak evenly conical; eyes rather large and prominent; front nearly

flat; beak slightly shorter than the head, as long as wide, feebly im-

pressed and foveate near the base, broadly and arcuately impressed at

tip; antennae long and slender; surface rather densely punctate, shining,

sparsely clothed with elongate squamiform hairs of various widths.

Protliorax nearly one-half wider than long, widest just before the

middle; sides thence feebly convergent and nearly straight to the base,

rather strongly and abruptly constricted at the apex; base and apex

traifsversely truncate, the former slightly the wider; disk broadly con-

vex, rather densely punctate; punctures oval, shallow, and variolate,

separated by less than their own widths; interspaces polished; scales

sparse, very slender, arranged transversely, slightly more robust along

the median line and at the sides. Elytra elongate, widest at posterior

third, declivous behind, acutely rounded at tip, width at the humeri,

which are obtusely prominent and rather narrowly rounded, one-third
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greater than the prothorax; disk moderately convex, even, shghtly

more than twice as long as wide, finely striate; striss feebly impressed,

rather finely, deeply, and closely punctate. Abdomen convex. Legs

sparsely clothed with fine whitish hairs. Length 5.3 mm.

California (Marin Co. 2). Mr. G. W. Dunn.

Easily distinguished from californicics Horn by its much sparser

vestiture, composed of scales which are much more elongate,

by its longer second ventral segment, and many other characters.

In californicus the abdomen beneath is densely clothed with

scales throughout, while in ferrugineus these become very

sparse toward apex, where they are replaced by fine sparse hairs.

S. einereus n. sp.—Form rather elongate, convex, uniformly and

sparsely covered with rather robust cinereous scales which are well sepa-

rated on the head and elytra, denser on the median line of the pronotum
toward base, slightly sparser toward the abdominal vertex. Head and
beak conical; alse almost obsolete; front rather convex; beak as long as

the head, broadly impressed and with a very minute fovea near the

base, broadly, feebly, arcuately impressed at apex; antennae long and
slender; basal joint of funicle nearly as long as the next two together,

joints three to seven uniformly and rather rapidly decreasing in length,

the latter longer than wide; eyes prominent, finely granulated. Pro-

thorax widest at basal third, where the sides are rather strongly

rounded, thence convergent and nearly straight toward base and apex,

not perceptibly constricted near the apex; base and apex transversely

truncate, the former distinctly the wider; disk convex, one-third wider

than long, rather finely and densely punctate; scales slightly longer and
denser at the sides and in the middle. Scutellum small. Elytra ob-

long, very slightly wider at posterior third; humeri rather prominent;

narrowly rounded, one-third wider than the prothorax; disk nearly

twice as long as wide, acute at tip, rather convex, very finely striate;

striae scarcely at all impressed, finely and not very closely punctate;

intervals fiat, each with a row of erect scales. First ventral suture ab-

ruptly emarginate in circular arc in middle two-fifths; second segment
fully as long as the next two together. Abdomen rather strongly con-

vex. Legs moderate; femora rather sparsely squamose; tibiss more
densely and finely pubescent; anterior tibiae strongly arcuate within

toward apex. Length 6.0 mm.

California (Lake Tahoe 1).

Rather more robust than either californicus ov ferrugineus,

from both of which it is easily distinguishable by the characters

given.

S. cra§sicorni§ n. sp.—Rather slender; integuments black; tibiae,

tarsi, and antennae dark rufous; rather densely clothed with somewhat
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elongate scales which are ferruginous and white, confusedly mottled

over the entire surface of the elytra, white at the sides and base of the

pronotum and on the under surface. Beak very small, shorter and
narrower than the head, rapidly attenuate; sides straight; alae obsolete;

front broadly convex, with a small fovea between the anterior portions

of the eyes; the latter convex and prominent, beak broadly declivous at

apex; antennae rather short; scape very short, robust, and arcuate,

much shorter than the funicle, very gradually enlarged from base to

apex; first joint of the funicle rather robust, scarcely as long as the

next two together, outer joints slightly enlarged and more densely

setose, seventh slightly longer than wide. ProfTioracc very short, nearly

two-thirds wider than long, widest in the middle; sides feebly arcuate,

slightly convergent and nearly straight thence to the base; apex dis-

tinctly constricted; disk very slightly wider than the head, very

slightly impressed in the middle near the base, finely and very densely

punctate. Scutellum rather distinct, somewhat pointed. Elytra at

the narrowly rounded and rather prominent humeri one-third wider

than the prothorax; sides parallel, nearly straight, fully twice as long

as wide; acute at apex; disk rather coarsely and feebly striate; striae

with rather coarse, feebly impressed, and approximate punctures, each

bearing a minute, pale seta; intervals feebly convex, nearly smooth;

setae extremely sparse and not distinct. Abdomen convex; first suture

broadly, rather feebly emarginate in a circular arc in the middle half;

second segment nearly as long as the next two together; third longer

than the fourth; rather densely clothed with recumbent squamose pubes-

cence and with very long, slender, sparse, erect setae . Anterior and
middle tibiae rather strongly sinuate internally near the apex. Cotyloid

surfaces of the posterior tibiae very oblique. Length 4.2 mm.

New Mexico (Fort Win gate 1).

The single representative of this very distinct and aberrant

species I owe to the kindness of Dr. R. W. Shufeldt, who dis-

coTered it in the locality above indicated. It is the smallest

species known within our faunal limits.
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APPENDIX.

SITONIN^.

SITOIVES Germ.

The genus Sitones consists of numerous species which are mu-
tually rather closely allied, not only in general appearance, but

in structure. The European forms have been well studied and

appear to be much more abundant than the American, but

whether this is an actual fact, or whether the disparity is due

rather to the neglect of collection and observation on the part of

our coleopterists, it would not be prudent to affirm at present.

It is true, however, that on the Pacific coast, where the faunal

conditions are more similar to those prevailing in Europe, the

species are very abundant and distinctly characterized.

The causes of the neglect of our species by specialists in this

country are, doubtless, their monotony and the great sexual dif«

ferences in some species, which often render—as in Macrops—an

accurate identification a matter of more or less doubt. In the

western species, however, there are but two or three of those

coming under my observation which possess these sexual diver-

gencies, and there are many species in which the males and fe-

males are nearly alike.

To give a better idea of the number of our species, it may be

well to state that I have been unable to identify among the

numerous species here brought to notice either caUfornicus,

senicuhcs or vittatus, in the case of the last after an inspection of

the LeContean type. The second mentioned is so carelessly and in-

accurately described by Mannerheim that it is doubtful if it can

ever be recognized, the expression '^cinereo-tomentosus,''^ for

instance, being perfectly foreign to any known species of Sitones

in North America, for they are all distinctly squamose. My
material from the Mississippi Valley is not sufficiently extensive

to enable me to assign species to the names indiffevens and scis-

sifrons of Say, and this must be reserved until the genus can be

monographically revised.



280 On Some New

The parts which appear to vary most throughout the genus

are the eyes and abdomen. In the former the inner margin is,

in a number of species, strongly elevated and prominent, but in

the majority they are normal and generally more or less elongate.

The first ventral suture varies, being in some rather abruptly

arcuate or acutely angulate in the middle, and in others very

broadly rounded in the middle or angulate throughout the

width; but this character does not permit of employment for

purposes of classification, because of the many intermediate

forms. The second ventral segment is generally nearly as long

as the next two combined, but in several, and notably flaves-

cens, it is much shorter. Other divergencies of structure or

of vestiture will be alluded to below under the respective

species and in the accompanying table. The claws are

distinctly appendiculate.

I have been greatly aided in the identification of species by

four European representatives very kindly communicated by

M. Aug. Salle, of Paris. These are flavescens, crinitus, lineellus,

and tibialis j the last three are quite distinct from any native

species which I have seen and probably do not occur here

at all, except sporadically as a result of commercial intercourse.

As a rule, our species appear to be more slender and elongate

than the European. The former, as far as known to the

writer, may be classified as follows :

—

Elytra without erect setae ; second ventral segment shorter ; first tarsal

joint longer .

.

flave§cens
Elytra with distinct erect setae, sometimes shorter, wider, and

squamose.

Inner margin of the eye not prominent.

Prothorax not constricted near the apex, coarsely, sparsely, and

very distinctly punctate
;
punctures of elytral striae becoming

rapidly very coarse and distinct toward base hispidulus

Prothorax constricted near the apex, densely and indistinctly punc-

tate
;
punctures of elytral striae generally indistinct, and when

evident, but very slightly and gradually coarser toward base.

Seventh joint of antennal funicle as long as wide, and, on the

edge, longer than wide ; eye very long, evenly elliptical,

extrusu§

Seventh funicular joint wider, transverse.

Elytra more or less tesselate, maculate, or vittate.

Elytral striae evidently punctate.
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Prothorax with a rather wide and very distinct median
vitta.

Pronotal scales smaller, those of the median vitta nar-

row and elongate ; elytra with the alternate intervals

vittate $ , or confusedly tessellate ? ; male very slender,

female robust varians
Pronotal scales longer, those of the vitta broader ; elytra

not vittate, but confusedly maculate, .marg^aritosus
Prothorax without distinct median vitta.

Scales of head and prothorax cupreous ; base and apex of

the latter equal in width ; color dark
;
punctures very

distinct procerus
Scales cinereous throughout ; size larger

;
prothorax nar-

rower at the apex than at the base occidentalis
Elytral striae not distinctly punctate (where normally squa-

mose).

Alternate intervals of elytra not, or very feebly, elevated;

form robust.

Dark setae of elytra strigose, robust, and in the form of

elongate, obtuse scales ; white setae broad, short,

squamiform, and but slightly different in form from
the much more numerous darker ones.

Color gray; elytra externally with a broad, white vitta;

beak fiat eximius
Color brown ; elytra not vittate ; beak broadly im-

pressed moiitanus
Dark setae of elytra not strigose, in form cylindrical and

pointed.

Dark setae very short, subrecumbent and robust,

nebulosus
Alternate intervals distinctly more elevated ; form slender,

alteriians
Elytra uniform in tint, or very nearly so.

Dark brown, beneath pale reddish-brown ; eyes small, scarcely

longer than wide sordidiis
Gray, whitish beneath ; eyes normal, distinctly longer than

wide
;
prothorax short, very strongly and angularly arcuate

at the sides osculans
Inner margin of the eye prominent, and distinctly elevated above the

fiat surface of the front.

Beak and front sulcate.

Antennal scape much shorter than the funicle, and but slightly

longer than the club.

Pronotal punctuation coarse and very deep ; scales very sparse,

scarcely obscuring the punctures prominens
Pronotal punctuation finer ; scales denser, almost completely

concealing the punctures.
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Head coarsely punctate, with many minute punctures in the

interspaces ; sulcation shorter, wide, very deep ; apical im-

pression distinctly limited behind
;
prothorax constricted

very near the apex hispidiceps
Head more finely, densely, and uniformly punctured ; median
sulcation fine, longer and less distinct ; apical impression

well limited at the sides but not behind
;
prothorax con-

stricted at apical fifth angu§tu1u§
Antennal scape about as long as the funicle, and fully one-half

longer than the club.

Punctures of elytral series large and distinct explicilus
Punctures very small and not at all distinct apacheanu§

Beak and front not sulcate ; occiput having a very deep, somewhat
elongate fovea in the middle and just behind the middle, of the

eyes f^parsus

S. tiispi€lulu§ Fab.—Gen. Ins. Mant., p, 226; Allard, Mon., p. 376.

The specimens which I have assigned to this species are shorter

and more robust than usual in our fauna, although of a com-

mon European type.

I have been unable to compare them directly with European

specimens, but, on account of the fact just stated, it is probable

that their specific identity has been correctly determined. The
specimens in my cabinet are from Pennsylvania, New Jersey,

and Nebraska.

S. extrusus n. sp.—Form oblong, slightly depressed, very densely

clothed with small, rounded scales, nearly uniform, dark-brown in

color, but with a few white intermingled on the third and fifth intervals;

small dark setae very abundant, erect, long, and robust; larger white

setae distinct, sparsely distributed in single rows on the intervals; ab-

domen densely setose and squamose throughout. Head slightly wider

than long; front flat; head and beak densely punctate, squamose, and
setose; the latter about as long as wide, feebly carinate in the middle at

apex, where it is also feebly impressed; frontal fovea deep, elongate;

canaliculation at base of beak short, fine, and feeble; eyes large, elon-

gate, antennal scape reaching the middle of the eye. Prothorax slightly

wider than long, very slightly narrowed from base to apex; the latter both

subtruncate; strongly constricted at one-sixth the length from the apex

on the sides, the constriction posteriorly arcuate, and feebler on the

disk, feebly constricted at the sides very near the base; disk evenly con-

vex; sides feebly arcuate; surface finely, densely punctate; scales whiter

at the sides, and with many small, semi-erect setae toward the middle;

median vitta not distinct. Elytra oblong, three-fourths longer than

wide; sides parallel; disk four-fifths wider than the prothorax, finely
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striate; striae very finely and not distinctly punctate; fifth interval with

a small, pale, yellowish spot at base. Length 6.5 mm.

Lower California (Sfc. Julian 3). Mr. G. W. Dunn.

This species is peculiar in its more elongate seventh funicular

joint and more elongate eyes. The tarsal claws are robust and

strongly arcuate, each has a long, slender basal appendage,

which character is generic, the appendage being in some species

longer and in others shorter.

S. variaas n. sp.—Slender, convex; scales cinereous, small, rounded,

dense, sparser on the dark areas of theprothorax; base of head trivittate;

prothorax distinctly trivittate, with pale, subcupreous scales, remain-

der piceous; alternate intervals of elytra pale and dark, giving a regu-

larly vittate appearance; abdomen pale, squamose, and setose through-

out. Head slightly wider than long, feebly conical; front flat; surface

of head and beak coarsely, deeply, and densely punctate, rather sparsely

squamose and with very short, robust, inconspicuous setae; frontal

fovea elongate, narrow, deep, prolonged anteriorly through the basal

half of the beak in a fine channel; beak not as long as and distinctly nar-

rower than the head, as long as wide, scarcely dilated at apex; surface

broadly, feebly impressed, not impressed at apex; eyes large, broadly

convex; antennae moderate, piceous; scape rufous; first joint of funicle

as long as the next two together, second longer than the third. Pro-

thorax about as long as wide, cylindrical, broadly and feebly con-

stricted at the sides near the apex. Sides broadly arcuate, feebly

sinuate very near the base; apex and base equal, broadly and very feebly

arcuate; disk evenly convex, rather finely, deeply, and densely punc-

tate: punctures but slightly 'covered in the dark areas; minute setae

short and as dense as the scales. Elytra twice as long as wide, not one-

half wider than the prothorax, acutely rounded at apex; sides parallel

and nearly straight; disk convex, finely and feebly striate, striae finely

punctate; intervals alternately slightly broader and narrower, feebly con-

vex; dark setae moderately numerous, small; longer pale setae very

sparse, wanting near the suture toward base; dark scales of narrower
intervals not so dense as those of the wider pale intervals; scales all

finely, deeply, and very distinctly strigose. Legs moderate, piceous;

tarsi and sometimes the tibiae paler rufous. Length 3.8-5.0 mm.

California (Humboldt Co.—Hoopa Val., Areata, Hydesville).

The above description is taken from the male, which is much
smaller and more slender than the female. Of the thirteen

specimens before me, there are four males, and of these the type

is the only one exhibiting the vittate elytra with any degree of

distinctness. The females have the elytra very indefinitely

vittate or confusedly maculate, and have a more transverse pro-
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thorax. In one of the males, the prothorax is distinctly

smaller, shorter, and more strongly rounded at the sides. There
may be several varieties indicated by these characters, but they

are too indefinite to describe.

This species is larger, more slender, and more sparsely

squamose than vittatus Lee.

S. marg^aritosiis n. sp.—Rather slender; integuments black; scales

sparse, large, pure pearly white and pale brown confusedly intermingled

in small nebulous patches, subvittate at the sides and middle of the pro"

notum, rather sparsely placed, being distinctly separated over the entire

surface, rounded, coarsely and strongly strigose, sparse on the abdomen
which is more densely setose. Head small, slightly transverse, feebly

conical; eyes large, at less than one-half their length from the base; sur-

face of head and beak flat, finely, densely punctate, uniformly covered

with large, conspicuous, white, and feebly embrunate scales, except a

large, angulate, feebly impressed area at the apex of the beak which is

not squamose, but covered with the short, pale, robust setae which are also

distinct over the entire surface; median groove very fine, feeble, and in-

conspicuous; antennae rather short; first joint of funicle distinctly more
robust, slightly longer than the next two together, the latter small, sub-

equal in length. Prothorax widest at the middle, distinctly wider than

long; sides distinctly and evenly arcuate in the middle, convergent and
straight to the base, equally convergent and feebly sinuate toward

apex; apex truncate; base equal in width, feebly arcuate; disk convex,,

coarsely, very deeply, and densely punctate, the punctures obscured by
the scales; dark areas densely covered with short, robust, pale brown
setae; pale vittae with a very few similar pure white setae. Elytra nearly

twice as long as wide, not one-half wider than the prothorax, acutely

rounded at apex; sides parallel, nearly straight; disk convex, feebly

striate; striae with moderately coarse, but slightly distinct punctures^

intervals feebly convex, slightly unequal in width; small, pale brown

setae rather dense, long, erect; white setae very sparse, wanting toward

the base and suture. Length 4.0 mm.

California (Santa Cruz and Monterey Cos. 2).

A very distinct species by reason of the large pearly, sparsely

placed scales. The punctures of the elytral striae are but slightly

distinct, except when the easily abraded scales are removed.

According to the description given by Fahrens, this species ap-

pears to resemble californiciis more closely than any other, but

the scales are large and sparse, and the expression ^' cinereo-

tomentosus " cannot be properly applied. The scutellum more-

over is not concolorous, but white.

S. proceru$$ n. sp.—Elongate, convex; scales very dark brown.
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third and fifth elytral intervals slightly maculate with paler, sides of

pronotum paler, median vitta not distinct; abdomen very densely

squamose and setose throughout, slightly paler; scales of upper surface

small, oval, slightly longer than wide, convex, excessively finely, feebly,

and indistinctly strigose. Head slightly transverse; surface of head and
beak flat, densely punctate, sparsely squamose, densely covered with

bristling setae; scales sparser, smaller, and cupreous toward apex; beak

robust, shorter than the head', distinctly wider than long, finely carinate

above at each side, feebly subcarinate in the middle at apex; frontal

fovea narrow, deep, elongate, attenuate anteriorly, becoming obsolete

before attaining the middle of the beak; eyes very large, feebly convex,

much longer than wide; antennae moderate; first joint of funicle dis-

tinctly more robust, as long as the next two together, second longer

than the third. Prothorax very slightly wider than long, cylindrical,

widest distinctly before the middle, where the sides are very feebly arcu-

ate, thence feebly convergent and straight to the base, abruptly, finely,

and distinctly constricted at the sides at apical sixth; apex and base

equal, the former subtruncate, the latter very feebly arcuate; disk con-

vex, rather coarsely, deeply, and densely punctate; fine, short, dark se-

tae rather numerous toward the middle; median vitta represented by a

very narrow, feebly defined single line of slightly paler scales. Elytra

twice as long as wide, acutely rounded at apex, not one-half wider than

the prothorax; sides parallel, straight; humeri slightly oblique; disk

convex, finely striate; strias rather coarsely, deeply and very distinctly

punctate throughout; intervals nearly equal, almost flat; dark setae

numerous, erect, fine and capillary; white setae very sparse, distinct.

Unguicular appendage fine, long, distinct and setiform. Length 5.0

California (Napa Co. 1).

Easily distinguishable by its narrow elongate form, dark brown

color, and very distinct elytral punctures, these being more dis-

tinct by far than in any other species of this group, except Ms-

pidulus. In general characters it resembles the prominens

group, and notably explicitus.

S. occidentalis n. sp.—Elongate; elytra somewhat robust and de-

pressed, densely clothed with small, rounded, cinereous scales, variegated

with maculae of pale brown on the third, fifth and seventh elytral inter-

vals; scales smaller, arranged transversely and very much sparser on

the median portions of the pronotum; abdomen densely setose and

squamose, the male with a denuded spot at apex. Head distinctly

transverse, rather large; eyes large, oval, rather convex; front and beak

flat, rather finely and densely punctate, rather sparsely and finely

squamose and thickly bristling with conspicuous, erect, whitish setae

;

lateral and apical carinae of beak feeble; frontal fovea fusiform, deep.
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furrow not attaining the middle of the beak; the latter robust, distinctly-

shorter than the head, slightly wider than long; antennae moderate;

first joint of funicle scarcely as long as the next two combined, second

distinctly elongate. Prothorax slightly wider than long, widest in the

middle; sides feebly arcuate, thence feebly convergent and nearly

straight to the base, finely, deeply constricted at the sides at anterior

sixth; apex truncate, distinctly narrower than the base; the latter very
feebly arcuate; disk slightly flattened above, finely, densely punctate;

pale brownish setae, dense toward middle and directed transversely.

Elytra oblong, three-fourths longer than wide, more than three-fourths

wider than the prothorax, acutely rounded behind; sides parallel and
nearly straight; roundly and rather strongly emarginate at base, finely

and rather feebly striate; strias with moderate rather distant punctures,

intervals subequal, rather feebly convex; pale brown setae very abun-

dant, rather long, fine and capillary; erect white setae very sparse, and
but slightly longer than the darker ones. Length 6.0 mm.

California (Healdsburg, Sonoma Co. 2).

This fine species is remarkable in the total absence of a median

pronotal vitta, in its large size, comparatively distinct elytral

punctures, and pale cinereous color, with the alternate intervals

laterally, distinctly, but unevenly tesselate with pale brown. It

is the species identified as californicus by LeConte, but this de-

termination is probably erroneous, because of the absence of the

median vitta, a prominent character of californicus.

S. eximius n. sp.—Form elongate, convex; scales moderate or rather

large, oval, slightly longer than wide, finely and distinctly strigose and
flat, densely placed although not overlapping, sparse on the dark areas

of the pronotum, generally whitish, especially in a broad, indefinite line

from each humerus to the sutural portions of the elytral apex; sutural

portions of disk feebly maculate with pale brown, and a broad vitta on
each fiank of the same tint; pronotum distinctly trivittate. Head mod-
erate, slightly transverse; occiput feebly convex; front and beak flat,

finely, densely, and deeply punctate, densely squamose; scales much
longer than wide; setae short, robust, and not conspicuous; median
groove fine but distinct, slightly expanded on the front and attaining

the middle of the beak; the latter nearly as long as the head, very

slightly wider than long; eyes rather small, feebly convex; antennae

moderate; first joint of funicle slightly longer than the next two to-

gether, the latter subequal and both slightly elongate. Prothorax nearly

one-third wider than long; sides distinctly arcuate, nearly straight

toward base, very finely constricted at the sides at less than anterior

sixth; apex very slightly narrower than the base, subtruncate; base

broadly and feebly arcuate; disk convex, finely, densely punctate; setae

of dark areas very short and robust; median vitta broad and distinct,
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and broadly, very feebly impressed. Elytra four-fifths longer than wide,

gradually, acutely rounded behind from the middle, about three-fourths

wider than the prothorax, deeply, roundly emarginate at base; sides

straight and parallel near the base; disk convex, finely, feebly striate;

striae with small occult punctures; intervals slightly unequal, feebly

convex; dark setae very short, robust, squamiform and sparse; white

setae very sparse, short, robust, and not distinct. Abdomen convex
toward base, densely squamose and with very short fine setae. Length
5.0-6.0 mm.

Nevada (Washoe Co. 4).

One of the most distinct species of the genus in size, markings,

and nature of the vestiture. The description is taken from the

male; the female is slightly more robust and has the elytra rel-

atively slightly broader and shorter.

S. montanus n. sp.—Form rather robust, convex; scales brown,

scarcely perceptibly variegated in tint, oval, slightly longer than wide,

dense and overlapping, the prothorax broadly and strongly trivittate

with whitish scales; abdomen densely squamose and very sparsely setose,

the scales elongate and acicular. Head short, robust, transverse; front

flat, broadly impressed near each eye; surface squamose, densely punc-

tate, and with short robust setae; beak slightly shorter than the head,

distinctly transverse, broadly, feebly impressed, the sides being slightly

declivous toward the median groove, which is deep, narrow and distinct,

foveate on the front; eyes moderate, slightly convex; antennae short;

first joint of funicle robust, distinctly longer than the next two together,

second longer than the third. Prothorax slightly wider than long; sides

rather strongly arcuate, finely constricted at apical sixth and very dis-

tinctly so at basal tenth; apex very slightly narrower than the base,

both subtruncate; disk convex; median vitta broadly, feebly impressed,

dark areas densely clothed with short, piceous, robust squamiform setae.

Elytra three-fourths longer than wide, gradually narrowed behind from
near the middle, acutely rounded at apex, deeply emarginate at base;

sides parallel and nearly straight toward base; disk convex; striae fine,

distinctly impressed; punctures very fine and occult, close; intervals

convex, alternately slightly more strongly so toward base; dark setas

erect, robust, short and squamiform, abundant; the pale setae but slightly

longer, robust, squamiform and very sparse. Abdomen convex; second

ventral segment in the middle as long as the next two together. Length
5.3-5.7 mm.

California (Placer Co. 2).

Related to the preceding, bat differs in its shorter, more ro-

bust form, darker colors, and much denser dark setae of the

elytra.
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S. nebiilo§us n. sp.—Form robust, convex: scales moderate in size,

obtusely oval, finely, feebly strigose, thin, slightly overlapping on the

elytra, pale brownish-cinereous, variegated with small spots of piceous-

brown in which the scales are sparser, but the small, dark setae more
abundant, and especiably obvious on the alternate intervals; pronotum
with the sides and a distinct median vitta paler; abdomen cinereous

with very dense scales and setae. Head moderate, very slightly wider
than long; eyes moderate, at two-thirds their length from the base;

front and surface of beak densely squamose and with numerous short,

robust, erect setae; beak distinctly shorter than the head, about as long

as wide; surface broadly impressed; median groove long, very fine;

frontal fovea elongate, narrow; antennae piceous: first joint of funicle

robust, slightly longer than the next two together, second very slightly

longer than the third, both slightly longer than wide. Prothorax
slightly wider than long; sides broadly, evenly arcuate, finely con-

stricted near the base and apex; the latter broadly arcuate, slightly

narrower than the base; the latter subtruncate; disk convex, finely,

very densely punctate; punctures nearly concealed; dark setae brown,

robust, numerous. Elytra about two-thirds longer than wide and
three-fourths wider than the prothorax; humeri rather prominent, the

sides being feebly sinuate for a very short distance behind them; sides

nearly parallel or excessively feebly convergent, and almost straight

in basal two-thirds, then acutely rounded behind ; base roundly emar-

ginate in the middle; disk convex, finely striate; striae impressed, finely,

closely, and obscurely punctate; intervals slightly unequal, rather un-

evenly convex; dark setae rather abundant, especially dense in widely

separated nuclei on the alternate intervals, short, robust, and inclined;

pale setae as usual, sparse, long, erect, and nearly three times as long as

the darker ones. Length 5.0 mm.

California (San Diego 1).

Esspeciallj remarkable, in abdominal structure, the last three

sutures being much more than usually bisinuate and posteriorly

angulate at the sides; the first suture has has a small, rounded,

rather abrupt, and deep median sin nation, and in the middle,

the second segment is fully as long as the next two combined.

The species is easily distinguishable by its unusually robust

form, rather prominent humeri, and very short, robust, dark

setae of the elytra. The seventh funicular joint is as long as

wide on the edge, but slightly transverse on the compressed side.

S. alternans n. sp.—Form rather slender, convex, dark plumbeous-

gray with brown indiscriminately intermingled and not definitely

tesselate; pronotum slightly paler at the sides and with a wide median

vitta which is but very slightly paler; scales rather large, much larger

on the pronotum, rather densely placed, but not overlapping, rounded



North American Rhynchophora. 289

or subtruncate, very coarsely, deeply, and distinctly strigose; abdomen
gray, more sparsely squamose and setose. Head and beak finely and

densely punctate, densely squamose, and with numerous, robust, erect

setae, flat; median groove fine; beak slightly wider than long; antennae

short, robust, rufous; first joint of funicle much more robust, much
longer than the next two together, two to four short, subequal, monili-

form, second very slightly the longer. Prothorax widest slightly before

the middle, one-fourth wider than long; sides feebly arcuate, feebly con-

vergent and nearly straight toward base, feebly sinuate near the apex;

the latter subtruncate, scarcely narrower than the base; disk convex,

densely punctate; dark setae short and very robust; scales nearly all

pale, but more sparse on the dark areas. Elytra four-fifths longer

than wide, less than one-half wider than the prothorax; sides straight

and parallel, broadly rounded from just behind the middle and acutely

rounded behind; disk convex, finely striate; striae finely and not dis-

tinctly punctate; intervals convex, the alternate ones distinctly more
strongly so; dark setae extremely short, robust, and not very numerous;
pale setae very sparse, short, and robust, nearly twice as long as the

darker ones. Length 4.0 mm.

California (exact locality unknown 1).

A small and rather obscure species, but which may possibly

be recognized by the large, deeply strigose, pronotal scales,

nearly uniformly pale in color, but much sparser in the dark

vittse, and by the elytral intervals being alternately decidedly

more strongly elevated. The abdominal scales are elongate, finely

strigose, and simple near the base, but only one-half as long,

smaller, oval, and feebly plumose near the apex.

S. sordidus Lee.—Rather robust; scales dark-brown throughout,

small, oval, very finely and indistinctly strigose on the elytra, more
coarsely so on the pronotum, dense but not overlapping, thick, and
slightly convex ; abdomen densely squamose and setose. Head mod-
erate, slightly transverse; eyes rather small, very slightly longer than

wide, at nearly their own length from the base ; front flat, very feebly

impressed laterally, very densely squamose and with fine, short, incon-

spicuous setae ; median groove narrow and deep ; beak nearly as long as

wide ; scrobes not visible from above ; apex broadly, angularly im-
pressed, densely punctate, sparsely setose, and finely squamulose; an-

tennae moderate ; first joint of funicle slightly longer than the next
two together, second elongate. Prothorax rather distinctly wider
than long, widest just before the middle; sides distinctly arcuate, dis-

tinctly sinuate near the apex, and more broadly and feebly so near the

base ; apex very slightly narrower than the base, both very broadly
and feebly arcuate; disk convex, finely, densely, deeply punctate, the

sides not distinctly paler, and the median vitta scarcely distinguish-
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able; dark setae extremely short, robust, and rather sparse. Elytra
about three-fourths longer than wide, nearly two-thirds wider than the
prothorax; sides in basal two-thirds parallel and very feebly arcuate,
thence convergent and narrowly rounded at apex; disk finely striate;

strisB with small, not very close, rather indistinct punctures; intervals

very feebly convex, slightly unequal; dark setae very small, short;

robust, and sparse, aggregated occasionally in dense clusters on the
alternate intervals, there being rarely more than one or two on each
interval; white setae very sparse, rather slender and more than twice as

long as the darker ones. Abdomen broadly convex; first suture
broadly, feebly angulate throughout its width, the apex of the angle
rounded; second segment in the middle slightly shorter than the next
two together. Length 4.8 mm.

California (San Francisco 1).

This specimen, which agrees well with the original type, is

probably a male, as there is a small, partially denuded spot near

the apex of the last ventral segment.

S. osculans n. sp.—Rather slender; scales rather large, deeply and
strongly strigose, dark plumbeous-gray, slightly paler at the sides of the

prothorax, but not in the middle; abdomen more sparsely squamose,

setose. Head and beak rather wide and robust, flat, densely punctate,

rather sparsely squamose, and with many short, robust, bristUng setae;

apex of beak not at all squamose, sparsely setose; median furrow fine

and distinct; eyes Jarge, moderately convex; antennae moderate, dark
rufous; first joint of funicle rather slender and nearly as long as the

next three together, second very slightly longer than the third, third and
fourth equal, very slightly longer than wide. Prothorax two-fifths

wider than long, widest in the middle, where the sides are inflated and
strongly subangularly arcuate, very feebly and flnely constricted on

the sides just behind the apex, nearly straight toward base ; apex and
base subequal, very broadly and feebly arcuate; disk convex; median
vitta very feeble and not distinct; surface densely punctate; dark setae

pale-brown, rather long and slender and rather conspicuous. Elytra,

three-fourths longer than wide; sides parallel and nearly straight in

basal two-thirds, thence rapidly and parabolically rounded at apex;

base broadly, strongly emarginate ; disk convex, about one-half wider

than the prothorax, finely, feebly striate; punctures rather coarse,

feeble, and indistinct; intervals subequal, nearly flat; dark setae pale

brown, rather long moderately robust, very abundant and conspicuous,

especially on the alternate intervals; white setae very sparse and rather

short, about one-half longer than the dark ones.; Abdomen broadly con-

vex; first suture broadly, rather strongly arcuate in the middle. Length

4.3 mm.

California (Hoopa Valley, Humboldt Co. 2).
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Although rather closely allied to margaritosua, I believe that

the present species is distinct, on account of the shorter, more

transverse, and more strongly inflated prothorax, with the scales

more evenly arranged, and without distinct median vitta, and

also because of the denser, paler, and more conspicuous dark

setae of the elytra.

We arrive here at a division of the genus which is charac-

terized by the elevated internal margin of the eye. There are

other characters which serve to distinguish these species, such as

the sparser scales on the head and beak, enabling the punctures to

be more distinctly seen, and also the more decided impression

at the apex of the beak. The form is generally elongate and

slender. This section should probably include procerus, but as

the internal margin of the eye is so feebly elevated as to give rise

to uncertainty, it is left, for the present, with the preceding

division.

S. proininens n. sp.—Slender, convex; scales small, oval, those on
the elytra rather dense, but not at all overlapping, obscurely and finely

strigose, those of the head and prothorax very sparse, and a little more
distinctly strigose and more cupreous; general color pale brown, slightly

variegated with cinereous, especially near the sides; pronotum very

feebly and indefinitely trivittate. Head slightly transverse; front and
base of beak flat, rather coarsely, deeply, very densely, and irregularly

punctate; the punctures large and small intermingled; surface rather

sparsely bristling with long fine dark setae and shorter paler ones inter-

mingled, almost devoid of scales, except a very few near the eyes and
base; eyes large, feebly convex, inner margins very strongly elevated

above the front; beak slightly transverse, nearly as long as the head;

apex slightly impressed, feebly declivous and finely tricarinate; lateral

carinse convergent and rather discal; median groove rather narrow
and deep; antennae with first joint of funicle as long as the next two
together, second elongate. Prothorax slightly wider than long, cylin-

drical, rather broadly and feebly constricted at apical fifth, and very

finely so just before the basal margin; intermediate portion of the

sides broadly, distinctly, and nearly evenly arcuate; base and apex
equal, just visibly arcuate; disk coarsely, deeply, and densely punctate;

scales not obscuring the punctures; dark setae very fine and not dense.

Scutellum small, extremely densely squamose, whitish. Elytra fully

twice as long as wide, nearly one-half wider than the prothorax; sides

straight and parallel in basal two-thirds, acutely roundly behind, the

sides being very feebly sinuate before attaining the apex; disk convex,

feebly striate; striae with small, but distinct and rather approximate

punctures; intervals nearly flat, subequal; dark setae abundant, robust,
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very finely attenuate, arcuate; pale setae short, very sparse, scarcely

twice as long as the darker ones; each elytron has a small, subapical

umbo on which the dark setae are extremely' dense. Length 3.5-4.0

mm.

California (San Diego 2).

The second ventral segment is much shorter than the next

two combined, and the base of the abdomen is broadly and fee-

bly impressed ; surface densely squamose throughout; first suture

broadly and feebly arcuate in the middle,

S. liispidiceps n. sp.—Form elongate, convex; scales moderate,

rounded, truncate, finely but distinctly strigose, cinereous at the sides,

indefinitely clouded with pale brown toward the suture, dense, but sel-

dom overlapping on the elytra. Head small, robust, distinctly wider

than long; front and basal half of beak flat, coarsely and deeply punc-

tate, with finer punctures on the interspaces, bristling with long erect

setae, and shorter, paler, more recumbent ones near the surface; the

latter almost devoid of scales, except near the eyes; beak as long as the

head, slightly wider than long, feebly declivous and distinctly impressed

at apex, the impression divided as usual by a distinct carina; lateral cari-

nas fine and strongly elevated; impression distinctly limited behind by

a more declivous surface; eyes large, inner margin rather distinctly

elevated; antennae rufous, rather slender, nearly as in prominens. Pro-

thorax distinctly wider than long, cylindrical; base and apex equal,

very feebly arcuate; sides rather distinctly constricted very near the

apex, broadly and feebly arcuate in the middle; disk convex, rather

finely and densely punctate; scales rather dense, obscuring the punc-

tures, but sparser than those of the elytra, not forming distinct vittae;

setae pale brown, rather long, fine and dense, especially toward the me-
dian line. Elytra fully twice as long as wide, formed nearly as in

prominens; subapical umbones feebler; disk feebly striate; striae finely

and not very distinctly punctate; intervals subequal, nearly flat; setae as

in prominens. Abdomen impressed in the middle at base. Length 4.5-

4.8 mm.

Arizona (exact locality not given 2).

This species greatly resembles the last in outward form, but dif-

fers very remarkably in its larger, less elongate-oval, and very

much more coarsely and distinctly strigose scales, by the denser

scales of the prothorax, and finer pronotal punctuation. The
punctures of the elytral strias are much less distinct, and the

color of the vestiture is more whitish and less brown.

S, angu§tulu§ n. sp.—Form elongate and rather slender, convex;

scales pale brownish-gray, feebly variegated with cinereous atJhe sides,
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small, dense, rounded, finely and not very distinctly strigose on the

elytra, longer and more deeply strigose on the pronotum, which is feebly

trivittate. Head distinctly wider than long; front and base of beak
flat, rather finely, very densely and deeply punctate; scales distinct in

two spots in the middle near the base, and in an arcuate line on each

side from the base along the eye and across the base of the beak, else-

where devoid of scales, except a few sparse cupreous ones scattered over

the apical impression of the beak; surface bristling with erect setae

which are rather dense and uniform in color; median sulcus deep, but

narrow; eyes large, inner margin very distinctly elevated; beak scarcely

as long as the head, wider than long, apical impression short, slightly

declivous and feeble, carinse feeble and short, impression not at all dis-

tinctly limited behind; antennae rather slender; basal joint of funicleas

long as the next two together, two to four distinctly elongate, second

slightly the longer. Prothorax cylindrical, slightly wider than long,

distinctly constricted at apical sixth, and more finely so just before the

basal margin; intervening sides broadly and distinctly arcuate; apex
and base equal, the former subtruncate, the latter very feebly arcuate;

disk finely, densely punctate, rather densely squamose; setae long, fine

and abundant. Elytra about four-fifths longer than wide, not one-half

wider than the prothorax; sides in basal two-thirds straight and parallel,

thence rather acutely rounded behind, the sides before the apex very

broadly and feebly sinuate; each elytron with a very miimte feeble sub-

apical umbo; disk convex, finely, feebly striate; striae with very fine,

but rather distinct approximate punctures ; intervals subequal, nearly

flat, dark setae rather dense, fine, attenuate; pale setae sparse, and but

slightly longer. Length 5.3 mm.

California (Monterey, Monterey Co. 1).

The fine setigerous appendage of the ungues is distinct and

sometimes gives the appearance of a finely cleft claw. This type

specimen, although a female because of the unimpressed abdo-

men, is apparently distinct in its punctuation and yestiture.

S. explicitus n. sp.—Elongate, convex; scales moderate in size,

rounded, very dense and overlapping on the elytra, more sparse on the

pronotum where they do not obscure the punctures, equal in size on the

elytra and pronotum, piceous in color, finely and closely strigose; pro-

notum not at all vittate except at the base, where there are three small

paler spots; abdomen very densely setose and squamose, scales dark

gray, distinctly plumose toward apex. Head slightly transverse, about

equal in length to the beak; the latter slightly wider than long; front

and basal half of beak nearly flat, coarsely, very densely, and deeply

punctate, only squamose near the eyes, and with a few small cupreous

scales at the apex of the beak; surface covered with a confused mass of

setae, r'ather fine, some cinereous and others subcupreous; median
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groove very deep, wide, and conspicuous; eyes large, inner margin
slightly elevated; beak with large lunate impression in apical half, the

sides carinate, median carina in the form of an elongate tubercle:

antennae slender, slightly longer than usual, piceous-black; first joint of

funicle distinctly longer than the next two together, second to fourth

elongate, the former much longer than the third. Prothorax cylindri-

cal, distinctly wider than long, with a rather abrupt, distinct constric-

tion at apical sixth; sides broadly, subangularly arcuate; disk convex,

rather finely and densely punctate; punctures deep, generally separated

by their own widths; setae small, piceous, abundant, but not con-

spicuous; base and apex equal, broadly and very feebly arcuate. Elytra

four-fifths longer than wide; sides parallel and straight in basal U\ u-

thirds; disk moderately convex, rather distinctly striate; striae with
round, deep, and very distinct punctures, usually separated by nearly

twice their own diameters; intervals subequal, nearly flat; dark fetee

rather large, robust, rapidly and finely attenuate, very abund \;ir

piceous and not conspicuous; pale setae rather abundant and twice as

long as the darker ones. First abdominal suture broadly and subangu-

larly emarginate throughout its width: second segment slightly shorter

than the next two together; setae white, very dense and unusually con-

spicuous. Length 5.3 mm.

California (San Diego 1).

This species is remarkably distinct from all the others here

described, in its dark, piceous vestiture, longer antennal scape,

and distinct elytral punctures. It is described from the female.

S. apacheanu§ n. sp.—Somewhat robust and flattened above;

scales rather large, rounded, finely, distinctly strigose, very dense,

overlapping, dark brown and paler confusedly intermingled, present-

ing a feebly tesselated appearance on the alternate intervals; pronotum
with narrow, feeble median vitta, and slightly paler sides; abdomen
whitish, very densely squamose and setose, the scales elongate and

finely plumose. Head rather robust, distinctly transverse; front fiat;

surface of head and beak coarsely, very sparsely squamose in the middle:

more densely so laterally, densely bristling with fine, erect setae;

median groove fine but deep; beak shorter than the head, wider than

long; basal half on same plane as the front, but broadly and feebly im-

pressed; apex feebly declivous and impressed, feebly carinate in the

middle, sparsely, finely squamose, and more sparsely setose; lateral

carinas more distinct than usual, also more discal and distinctly con-

vergent from apex to base; scrobes more than usually visible from

above; antennae moderate; first joint of the funicle one-third the

length of the latter, slender, as long as the next two together, second

elongate, much longer than the third, third and fourth subequal, both

elongate, five to seven shorter, strongly incrassate. Prothorax cylih-
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drical, distinctly wider than long; sides rather strongly and evenly

arcuate in the middle, sinuate near base and apex; the latter equal, apex

subtruncate, base feebly arcuate; disk convex, rather coarsely, very

deeply and densely punctate; punctures partially concealed, dark setae

fine, rather long and abundant. Elytra oblong, nearly twice as long as

wide, four-fifths wider than the prothorax; sides nearly parallel and
straight, acutely rounded behind from apical third; disk finely, feebly

striate; striae finely, rather closely and not distinctly punctate; intervals

subequal, nearly flat; dark setae rather long and fine, abundant; pale

setae very sparse, about one-half longer than the dark ones. Length
6.3 mm.

Arizona and Southern California 2. Mr. G. W. Dunn.

This species is the largest of the present group; the locality is

subject to a little doubt, as both specimens may be from either

Southern California or Arizona.

S. §parsiis n. sp.—Form slender, convex, piceous; scales very small,

elongate-oval, evenly and very sparsely distributed over the surface of

the elytra, always separated by at least their own dimensions, very
sparse on the prothorax, except in a small median basal spot where they
are dense; throughout they are of the same color as the body and are ex-

tremely inconspicuous, very sparse on the abdomen; the latter more
densely setose. Head conical, very slightly wider than long; front flat,

slightly depressed below the inner margins of the eyes, not sulcate, but

having a deep elongate median fovea just behind the middle of the eyes;

the latter large and very feebly convex; entire surface of head and beak
extremely densely, rather finely and very deeply punctate, sparsely

squamose, and more densely setose; setae short and rather robust; beak
slightly wider than long, broadly, roundly, and very feebly impressed

throughout its width, finely subcarinate at the sides, not at all im-

pressed near the apex, the median carina entirely obsolete; antennae

rather short; basal joint of funicle more robust, nearly as long as the

next two together, second longer than wide and slightly longer than

the third. Prothorax cylindrical, very slightly wider than long; sides

evenly and distinctly arcuate, feebly constricted near the apex; base

and apex equal, very feebly arcuate; disk coarsely, deeply, and densely

punctate; scales extremely sparse, except along the middle, where they

are more numerous; setae short, robust, rather numerous. Elytra about

twice as long as wide, scarcely more than one-third wider than the pro-

thorax; sides parallel and straight in basal two-thirds; disk convex,

rather coarsely but feebly striate; striae with rather coarse, very deep,

and somewhat approximate punctures, distinctly more feeble toward
apex; intervals slightly unequal, not distinctly convex; dark setae short,

robust and rather sparse; pale setae very sparse, short and robust,

about twice as long as the darker. Abdomen rather distinctly and



296 On Some Neio North Americau Rliynchophora,

coarsely punctate; first suture rather broadly, strongly, and sub-

angularly arcuate in the middle; second segment distinctly shorter than

the next two combined. Length 3.5 mm.

California (Hoopa Valley, Humboldt Co. 1).

In vestiture and cephalic structure, this is one of the most ab-

errant species of the genus; it is also the smallest in our fauna.

The antennal club is slightly less elongate than usual, and more

robust. It is described from the male.
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XIII.—Notes on the Fishes of Cayuga Lake Basin.

BY SETH ?:. MEEK.

Read April 16th, 1888.

During the year 1885-6, as a Fellow in Cornell University,

Ithaca, N. Y., I spent some time in the study of the fishes of

Cayuga Lake and vicinity. In the following paper is given a

list of the fishes known in this region, together with such notes

as seem proper. The material which forms the basis of this

paper is chiefly in the museum of Cornell University. Some of

tiiis material was collected in former years by Dr. Wilder and

Professor Gage_, and by friends of the University ; the rest for

the most part by myself, aided by Prof. Gage and Prof. Oom-
stock, also by students from time to time ; of these, Mr. Harry

Summers and Mr. G. D. Harris deserve special mention. Dr.

Wilder employed a fisherman to aid me for a few days. To
those students who assisted me, I acknowledge my indebtedness.

I am also under many obligations to Dr. Wilder, Prof. Gage,

and Prof. Comstock, for their kind assistance and encourage-

ment, and especially to the first named for notes and other aids.

The completion of this paper has been very much retarded by

causes apparently uncontrollable.

The collecting at the northern end of the Lake, at Cayuga and

Montezuma, was delayed until late in the spring of 1886, and

until only a few days before I was called away. I was unable,

at the time, to make a careful study of that collection. Since

then, I have been prevented, either by other duties or by sepa-

ration from my notes or specimens, from completing the paper

previously to this date.

It is to be hoped that the following list will be found approxi-

mately correct, and that the results of my labors may aid some

one to undertake the work and give it a more extended and

careful study. It will be a pleasure to me to aid any student

who may attempt this research.

To Dr. Jordan, and especially to Prof. Gilbert, I am indebted

for aid in identifying doubtful species. Mr. H. V. Kipp, of

ANNALS N. Y. ACAD. OF SCI.. IV. Issued March, 1889.
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Montezuma, K. Y., has kindly furnished some valuable notes

which are included in the paper.

The classification is that adopted by Dr. Jordan.

Family I. PETROIWYZONTIDJE.

1. AMMOCffiTKS BRANCHIAIilS L.liiii8eu8.

Ammocoetes niger * A., 349. B., 9.

Ammoccetes cepypterus. C, 4.

This species, no doubt, inhabits most of the streams and lakes

in the North Eastern United States, although only known at

present from Indiana, Wisconsin and Ithaca, N". Y.

On May 8th, 1886, Professor Gage ^ and myself caught five

specimens in Cayuga Lake Inlet. We saw as many more, but

were unable to capture them. On May 22d we visited the Inlet

a second time, but failed to find other examples of this species.

The five specimens were compared by us with other specimens

from Indiana. In those from the Inlet, the extreme mandibu-

lary cusps on- eitLer sidB were much longer than the four re-

maining cusps; all the cusps were pointed. In the specimens

from Indiana the cusps were all bluntish and subequal in

ength ; no other differences could be detected. We consider

this difference too small to be of specific value.

The five specimens from the Inlet were all males, and each

was busily engaged in building his nest.

The habits of this species seem to be similar to those of the

next species ; they ascend the Inlet to spawn about two weeks

earlier, and. in smaller numbers.

* The references are as follows :

—

A. Jordan's Manual of Vertebrates, 4th Edition.

B. Jordan and Gilbert, Synopsis Fishes N. A., 1882.

C. Jordan, Catalogue Fishes N. A., 1885.

Figures refer to pages in the above-named works.
'* * " Indicates that the adult of the species is a food-fish.

**
f
" Indicates that the adult of the species is used as food by some

of the larger fishes.

^ Proc. Amer. Assoc. Adv.48ci., Buffalo meeting, page 269.
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2. PETROIWYZON: MARINCS * Linnaeus.

(Sea Lamprey: Large Lake Lamprey.)

A., 348. B., 11. C, 4.

Petromyzon nigricans. A., 349. B., 12.

This lamprey is found in much larger numbers than the pre-

ceding; it also reaches a much larger size.

During the spring of 1886, more than one thousand speci-

mens were taken from Cayuga Lake Inlet, and all of them within

five miles of Ithaca. They began to ascend the inlet, for the pur-

pose of spawning, on May 21st, and continued to do so until

late in June.

Their nests are excavations made in the bed of the stream,

where the water is shallow, and usually just above ripples. In

the fine sand and gravel at the bottom of these nests, eggs are

deposited by the females, and the embryos developed. The
larvae live in the sand along the edge of the stream, just below

the water-line.

This species is frequently taken by the fishermen. It is

usually found attached to the bull-heads, suckers, and other

large soft-rayed fishes. It seldom attacks the spiny-rayed

fishes.

The following count was made of a number of the lampreys

which were caught during the spawning season and brought to

the University by fishermen, within two weeks:

May 21st, 156 males and 69 females.

'' 25th, 132 '' '' 110 ''

Later, 106 " '' 37

Total, 480 males and 265 females.

Length of longest male specimen, 42 cm.
" shortest " '' 23 cm.

^' *^ longest female '^ 35 cm.
" shortest " " 25 cm.

One small female, 18 cm. in length, was captured; the ova in

it were quite immature.
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During the spring a crest is developed upon the back of the

male, between the nape and the dorsal fin; a similar crest is

developed upon the ventral surface of the female, between the

vent and the caudal fin.

The crest on the male was first noticed by Dr. B. G-. Wilder,

in 1875, and was then considered ^to ^be characteristic of the

males of Cayuga Lake, and made the basis of a new species.

The crest has since been found characteristic of specimens

from the Atlantic slope. It is said by Seeley to be a feature of

European specimens, during the breeding season. The crest is

seasonal and sexual, and, so far as I know, is characteristic of

this species only. Daring other seasons of the year, the differ-

ence between the sexes of this fish is not easily, if at all, recog-

nizable.

Family II. ACIPF.NSERIDiC:.

3. ACIPENSER JEtUBlCUNDUS* liC Sueur.

(Sturgeon.)

A.. 345. B.,|87. C, 13.

A large specimen of this species, now in the museum of Cor-

nell University, is reported as being from Cayuga Lake.

Mr. Seth Green informs me that sturgeons ^have occasionally

been taken in Cayuga Lake; but, so far as he knows, they have

never been found in any other of the small lakes of Central !N'ew

York.

I copy the following extract from a letter of recent date from

Mr. H. V. Kipp, Montezuma, JST. Y.

:

^ ^ There have not been any sturgeons taken from Cayuga Lake

since 1880, but quite a number before that date, and the largest

known weighed thirty-five pounds."

Family III. L,EPIDOSTEIDiE.

4. liEPIDOSTEUS OSSEUS I^innaens.

[(Gar-pike: Bill-fish.)

A., 342. B., 91. C, 13.

Occasionally taken from the northern end of the Lake. Not

as numerous as they used to be (Kipp).
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Family IV. AMIIDJE.
5. AMIA CAIiVA lilnnaeus.

(Dog-fish), (Bow-fin), (Wave-fin.)

A., 340. B., 94. C, 13.

Seldom taken near Ithaca; not common at the northern end

of the Lake.

Family V. SILVRID^.
6. NOTURUS QVRINUS t Mitchill.

(Stone-Cat.)

A., 337. B., 98. C, 14.

I have no knowledge of this species as being taken near Ithaca.

There are a few specimens in the Museum of Cornell University

from the Lake, but no definite locality is given. Several were

taken by Mr. Harris and myself from a small stream near Monte-

zuma.
7. AMIURUS NEBUL.OSUS * i,e Sueur.

(Bull-head.)

C, 14.

Amiurus catus. A., 332. B., 104.

Very abundant throughout the entire Cayuga Lake basin.

Jaws subequal; ajial rays 18 to 22; base of the anal fin 4 to

5 in the length of the body; individual variations many.

8. AMIURUS VUL.GARIS * Thompson.
(Long-jawed Cat.)]

This species seems to be quite scarce; I found but one speci-

men among over one hundred of the former species. It was

taken near Ithaca.

Lower jaw decidedly longer than the upper. Upper lip thin;

anal rays 19; caudal fin slightly emarginate. Physiognomy con-

siderably different from other species of the genus.

9. AMIURUS NATAIilS * L.e Sueur.

A., 331. B.,105. C.,15.

I have seen but one specimen of this species from the Lake.

It was taken a few years ago.

Upper jaw usually the longer. Anal rays 26; base of the

anal 3| in the length of the body; caudal fin rounded.
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10. liEPTOPS OLIVARIS =^, Rafinesque.

(Mud-Cat.)

C, 14. Pilodictis oUvaris. B., 101. A., 334.

The following is from a note kept by Dr. Wilder: " A large

cat-fish was taken on a set line two miles below Sheldrake, about

1855, by Alex. Merian."

Mr. H. V. Kipp informs me that cat-fish are caught in the

northern end of the Lake, reaching a weight of 25 pounds.

It is probable that these statements refer to this species, but

possibly to A. nigricans.

Family VI. CATOSTOMIDJE.

11. CATOSTO^US CATOSTOWEUS * Forster.

(Long-nosed Sucker.)

C, 17. C. longirostris. A., 320. B., 126.

My search for this species was in vain. It is found in the

Adirondack region, and no doubt is a member of the Cayuga

Lake fauna.

12. CATOSTOMUS TERES * Mltcliill,

(Common White Sucker.)

A., 320. C, 18.

Catostomus commersoni. B., 129.

Very abundant through the entire Lake basin.

13. ERIMYZON SUCETTA * I^acepede.

(Chub Sucker.)

A., 319. B., 133.

Erimyzon sucetta oblo7igus. C, 19.

Very common about Cayuga and Montezuma. I know of

none taken near Ithaca.

14. MOXOSTOIfIA MACROIiEPIDOTUM * liC Suenr.

(Common Red Horse.)

A., 3i3. B., 140. C, 19.

I have seen but one specimen of this species from the Lake.

Kather common at the northern end, so Mr. Kipp informs me.
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Family VII. CYPRINIDJE.

15. PIIflEPHAIiES PROIflEIiASt Raflnesque.

(Black-headed Minnow.)

A., 288. B., 158. C, 22.

Length of largest specimen, about 65 cm.

Head, 4 in the length of the body; depth 3| to 4.

Dorsal rays, 1-8; anal rays, 7; scales in the lateral line, 42-44.

Body elongate, robust; dorsal region rather prominent, more so than

in P. notatus.

Snout bluntish, the mouth small and terminal, its gape forming a

slight angle with the axis of the body. Margin of upper lip on a level

with the ventral surface of the pupil; maxillary reaching about | dis-

tance to vertical from the cephalic margin of the orbit. Premaxil-

laries protractile. Lateral line incomplete, pores on about 15 scales.

Scales between the dorsal fin and the nape small and crowded.

Peritoneum black; alimentary canal about 2^ times the length of the

body.

Teeth, 4-4, not hooked, all with the grinding surface developed.

Color olivaceous, somewhat silvery, darker on the sides.

The dark bar across the dorsal fin not very distinct; a faint dark spot

at the base of the caudal.

The above description is based upon ten specimens taken from Fall

Creek, between Triphammer Falls and Forest Home. I found this

species only in this one locality.

This specifts is easily distinguished from others of the Cayuga

cyprinoids by the very long intestine. Apparently not com-

moD.

16. PIIHEPHAIiGS NOTATUS t Rafinesque.

(Blunt-nosed Minnow.)

A., 288. B., 159. C, 22.

Length of largest specimens, about 7 cm.
Head, 4^ in the length of the body; depth 4 to 5.

Scales in the lateral line, 42-44.

Body elongate, dorsal region not prominent.

Snout very blunt, mouth small, the gape parallel with the axis of

the body; the lower jaw the shorter, slightly overhung by the very

blunt snout.

Margin of the upper lip*on a level with the ventral surface of the

orbit; end of the maxillary reaching | distance to vertical from the

cephalic margin of the orbit.
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Lateral line complete, its cephalic half slightly decurved. ^Scales be-

tween nape and dorsal fin much crowded, being, as in P. promelas-,

much smaller in this region than on other parts of the body, 25 to 2T

in a series.

Eye rather large, much larger than in P. promelas.

Teeth, 4-4, first slightly hooked, and the grinding surface developed

on the first three.

Last ray of dorsal fin | the length of the first ray. First dorsal ray
slightly nearer the base of the caudal than the tip of the snout.

Peritoneum dark; alimentary canal about If times the length of the^

body.

Color olivaceous, more silvery than in the last species. The yoang
have a dark lateral band, and a dark spot at the base of the caudal fin.

This species is found in large numbers in the southern end of

the lake, and in streams on the flats. Not very abundant at the

northern end of the lake, and in streams near Ithaca, above tlie-

falls.

17. EXOGLOSSUM MAXILLINGUA t L.e Sueur.

(Cut-lips: Stone-toter.)

A., 308. B.,160. C.,22.

"Pound by me, in small numbers, in Six-Mile-Oreek and Fall

Creek below the falls. It inhabits clear running water.

In this species, the dentary bones are united throughout their

length; and on either side is a fleshy lobe, giving the lower jaw

the appearance of a hare-lip when viewed from the ventral side.

This character at once distinguishes this species from all others^

of the family.

18. NOTROPIS ANOGENUSt Forbes.

Length of largest specimens, about 4^ cm.

Head 4 to 4^ in the length of the body ; depth 3| to 4. Dorsal rays 8;

anal rays 8. Scales in the lateral line, 83 to 35.

Body rather elongate, dorsal region prominent. Snout pointed

;

mouth very small, its gape making an angle of 45° or 50° with the axis

of the body. Maxillary reaching about f distance to vertical from
cephalic margin of the orbit, its length 4^ to 5 in the length of the

head. Margin of the upper lip on a level with the centre of the pupil.

Eye large, its diameter 3 in the length of the head.

Pectoral fins small, their tips reaching f distance to ventrals ; tips of

ventrals reaching the vent. Lateral line nearly complete. Teeth 4-4^

all hooked and with the grinding surface slightly developed. Scales-

between nape and dorsal fin not crowded, about 14 in a series.
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Color olivaceous, lighter below. A black band on sides passing

around snout, about § as wide as eye, the black on the snout on both

jaws.

Quite common in the canal near Montezuma. It is the

smallest of all the Caynga fishes.

This species differs from Notropis heUrodon, which it most

resembles, in the small and very oblique mouth, and in tlie

dentition.

19. NOTROPIS HiPTERODONt Cope.

Hemitremia heterodon. A., 303. B., 163. C, 22.

Length of longest specimens, about 5 cm.

Head 4 in the length of the body ; depth 4^ to 4^. Dorsal rays 8 ;

anal rays 8. Scales in the lateral line, 34 to 36.

Body elongate, with the dorsal region prominent. Snout pointed ;

mouth rather large, terminal; the jaws 'subequal in length
;
gape of

mouth forming a small angle (less than 35°) with the axis of the body.

Maxillary reaching to vertical from the cephalic margin of the orbit

;

its length 4 in the length of the head.

First dorsal ray slightly nearer the tip of the snout than the base of

the caudal fin. Pectoral fins reaching | distance to ventrals ; ventrals

reaching the vent.

Scales between the nape and the dorsal fin not crowded, 12 to 13 in a

series.

Teeth 1-4-4-1; grinding surface little developed, usually crenate on
the edges.

Straw-colored, with darker punctulations on the edges of the scales

on upper part of the body ; nearly plain below. A dark plumbeous
marking on the sides and around the snout, about f as broad as the

diameter of the eye. The black on snout on both jaws.

Quite common in all the sluggish water on the flats near

Ithaca. Not found at the north end of the Lake ; it seems to be

replaced there by the former species, from which it is quite dif-

ferent.

All the specimens examined by me had teeth 1-4-4-1. Prof.

Gilbert has studied specimens of this species from New York,

Indiana, Illinois and Missouri. He finds the teeth 1-4-4-1

or 2-4-4-2, and is of the opinion that examples will be found

in whicli the teeth are 1-4-4-2.

20. NOTROPIS CAYUGA t sp. iiov.

Length of the longest specimens, 6 cm.

Head 4^ to 4^ in the length of the body ; depth 4 to 4^. Dorsal rays 8;

anal 7.
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Scales in the lateral line, 34 to 36.

Body elongate, rather deep, the dorsal region very prominent. In
general form and appearance, this species closely resembles N, heterodon.
Snout short, less in length than the diameter of the eye, about 4^ in

the length of the head; mouth very small, its gape nearly parallel with
the axis of the body; lower jaw the shorter, slightly overhung by the
very blunt snout. Maxillary reaching about | distance from vertical,

from cephalic margin of the orbit. Eye 8 to 3^ in the length of the
head. Scales between the nape and the dorsal fin not crowded, 12 to 13
in a series.

First ray of dorsal fin nearer the tip of the snout than the base of the
caudal fin, by a distance nearly equal to the length of the snout.

Length of the dorsal fin nearly the length of the head. Tip of first

ray of dorsal reaching beyond the tip of last ray when the fin is de-
flexed.

Tips of pectoral fins reaching f to | distance to ventrals. Tips of

ventrals reaching vent. Anal fin similar to dorsal fin, smaller.

Lateral line developed on 10 to 15 scales. Teeth 4—4, slightly hooked
at their tips and with narrow grinding surface.

Color as in N, heterodon, the dark band on the snout on upper jaw
only.

The specimens from the canal near Montezuma are darker

than those from near Ithaca; this is probably due to the greater

abundance of vegetation in the waters of the former situation.

There appears to be considerable individual variation in this

species. The above description is taken from a number of speci-

mens, which seem to represent the more constant and typical

forms. Several specimens were taken near Ithaca, in which the

first dorsal ray was situated midway between the tip of the snout

and the base of the caudal fin, the scales between the nape and

the dorsal fin being about 16 in a series. The body was more
slender and the dorsal region less prominent than in those upon
which the description is based.

These few latter specimens were of a larger size. I submitted

examples of each to Prof. G-ilbert, who compared them with

specimens of the same genus from Indiana, Illinois and Missouri.

He finds that the apparent differences between the Ithaca speci-

mens are of no specific value. The lateral line is seldom if ever

complete on any of the Ithaca specimens of either this or the

two preceding species.

Prof. G-ilbert is of the opinion that this species may be identi-

cal with Minnilus microstomus Raf. or with Alhurnus lineolatus
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Agassiz, or with both. As neither of these names is available, I

have proposed a new name for it.

21. NOTROPIS WHIPPLEIt Glrard.

(Silver-fin.)

B., 178. C, 25.

Hudsonius analostanus. A., 293,

Cliolalanalostana. B., 179.

Teeth 1—4—4—1, edges crenate, no distinct grinding surface.

Body compressed, scales on sides of the body deeper than long, appear-

ing diamond-shaped.

Mouth terminal and oblique, snout pointed.

Eye small, 4 to 5 in the length of the head.

Lateral line complete. A large dark spot on last dorsal rays near

their tips.

First dorsal ray midway between the nostril and base of the caudal fin.

Common on flats near Fall Creek, and in the southern end of

the Lake. Not taken by me in other localities,

22. NOTROPIS M£GAIiOPSt Rafinesque.

(Shiner.)

C.,26.

Luxilus cornutus. A., 293.

Cliolalcornuta. B.,'186.

Teeth 2-4-4-2. Scales between the nape and the dorsal fin small and
crowded, 22 to 30 in a series. First dorsal ray much nearer the tip of

the snout than base of caudal fin." Scales on the sides of the body much
deeper than long. Lateral line complete.

This species is very common throughout the entire lake basin.

23. NOTROPIS MEGAIiOPS FRONTAIilSt Agassiz.

A, 293. B.,187. C.,26.

This variety differs from the typical form in having larger

scales between the nape and the dorsal fin, 15 to 19 in a series.

Scarce near Ithaca. Common near Montezuma.

24. NOTROPIS liYTHRURVSt Jordan.

(Red-fin.)

Minnilus diplcemius. B., 197.

Teeth 2-4-4-2. Scales between dorsal fin very small, about thirty in

a series. Body slender, similar in form to N. atherinoides.
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One specimen taken from a small stream near Montezuma
Dry Dock.

25. NOTROPIS ATHERINOIDEISt Rafiiiesque.

(Rosy Minnow.)

C.,27.

Minnilus ruhelhis. A., 296. B., 202.

Head 4§ in the length of the body ; depth 5^. Dorsal rays 8 ; anal 9.

The last ray of the anal fin is produced into a short filament which is

about ^ its entire length. First dorsal ray midway between the pupil

and the base of the caudal fin. Base of anal 2 in the length of the head.

Teeth 2-4-4-? (Teeth somewhat abnormally developed.)

I found but one specimen of this species near Ithaca. It was

caught in Six Mile Creek, below the falls. A few specimens

were also found with the preceding species. The above notes

are from the former specimen only.

26. RHINICHTHYS CATARACTJEt Cuvier and Valenciennes.

(Long-nosed Dace.)

A., 307. B., 207. C, 27.

I have seen no specimens of this species from the Lake basin.

I insert it as possibly being a member of the Cayuga Lake fauna.

It is quite common in the streams south of Ithaca, near Vanet-

tenville, N. Y.

27. RHINICHTHYS ATRONASCSt JUltcliill.

(Black-nosed Dace.)

A., 307. B., 208. C, 28.

Head about \ the length of the body. Mouth sub-inferior, less so

than in the preceding species. Scales in the lateral line 60 to 68. Dorsal

rays 8 ; anal rays 7. The young have a very distinct lateral band

.

Common near Ithaca in all streams above and below the falls*

None were taken near Montezuma.

28. HYBOPSIS KENTUCKIENSISt Rafinesque.

(Horny-head ; River Chub.)

Cliola higuttata. B., 212.

Head 4 in the length of the body; depth 4.

Scaled in the lateral line 41. Eye 4 in the length of the head. Bar

bel at end of maxillary well developed. Dorsal rays 7; anal 7.

A few specimens taken from Montezuma only.
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29. SEMOTIL.US ATROMACUL.A.TXrS+ Mitcbill.

(Common Chub ; Horned Dace.)

C, 29.

Semotilus corporalis. A., 304. B., 231.

Teeth 2—4—5—2; two or three hooked, without grinding surface.

Snout pointed; mouth terminal and very large. End of maxillary

reaching vertical from pupil.

Eye 4^ to 5^ in head. A dark spot at the root of first rays of the

dorsal.

Very abundant throughout the entire Lake basin.

30. NOTEMCIOONUS CHRYSOIiEUCUSt Mltclilll.

(Golden Shiner.)

A., 301. B.,250. C.,23.

Body very much compressed. Teeth 5—5.

Dorsal rays 8 or 9; anal rays 12 or 13. Scales in the lateral line, 44 to

46. Lateral line decurrent with the ventral outline.

Ventral surface between ventral fins and the vent forming a sort of

keel, over which the scales do not pass.

Found in sluggish water on the flats near Ithaca; none were

taken near Cayuga or Montezuma, but it no doubt occurs there.

Family VIII. CLUPEIDJE.

31. CliUPEA PSEU»OHARENGUS*^Wilson.

^(Alewife; Branch-herring; Saw-belly.)

B., 267. C.,36.

Pomolohus pseudoharengus lacustris. A., 279.

This species, although not a native of Cayuga Lake, is often

found in large numbers in its waters. The fishermen about

Ithaca know it by the name Saw-belly.

It is thought to have been introduced into the lakes of Cen-

tral New York by the State Fish Commission.

Large numbers are often found dead upon the shores of

Cayuga and Seneca Lakes.

All specimens seen by me were small.

Eor a full discussion of this species, see ^' Natural History of

Aquatic Animals,'' by Gr. Brown Goode, page 588
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Family IX. SALMOAIDJB.
32. COREGONUS CliUPEIFORMIS* Mitcliill.

(Lake White-Fish.)

A., 275. B., 299. C, 43.

I have seen no specimens of this species from the Lake, of

which it is, however, undoubtedly an inhabitant.

33. COREGONUS ARTEDI* liCSnenr.

(Lake Herring; Cisco.)

A., 274. B., 301. C.,43.

I have seen a few specimens of this species from the Lake,,

which had been taken some few years ago.

I here record but two species of Ooregoni from the Lake.

Others, no doubt, are inhabitants.

34. SAIiVEIilNUS NAOTAYCUSH* Tl^albaum.

(Lake Trout.)

A., 272. B.,317. C, 44.

Hon. H. W. Sage informs me that this species used to be

quite common in the Lake near Ithaca. About 1830 a large

specimen was found stranded in Cayuga Lake Inlet, about IJ

miles from the Lake,

35. SAIiVELINUS FONTINAL.IS* MitcblU.

(Brook Trout.)

A., 272. B., 320. C, 44.

Found in small streams on the uplands throughout the Lake

basin.

Family X. PERCOPSIDJE.
36. PERCOPSIS GTJTTATUSt Agassfz.

(Trout Perch.)

A., 270. B., 322. C, 44.

I have seen no specimens of this species from the Lake, of

which it no doubt is an inhabitant.

Family XI. CYPRINODONTIDJE.
37. FUNDUIiUS DIAPHANlSt lieSueur.

(Barred Killifish.)

A., 263. B., 334. C, 49.

Lateral line 45 to 50. Dorsal rays 12 to 13 ; anal 11 or 12.
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Common on the flats and in the southern end of the Lake ;

streams on the uplands ; Cayuga and Montezuma.

Family XII. IJIMBRIDJS.

3S. Ul^BRA lilini Kirtland.

(Mud Minnow.)

A., 265. B., 350. C, 51.

Not found by me near Ithaca. Taken in small numbers near

Cayuga and Montezuma.

Family XIV. FSOCIDJB.

39. ESOX RETICUIiATUS* LeSaeHr.

(Eastern Pickerel. Green Pike.)

A., 267. B., 353. C, 50.

Lateral line 116 to 120. Branchiostegals 13 to 15. Dorsal rays 13 or
14 ; anal rays 12 or 13. The largest specimen seen by me from the lake

was 55 cm. in length.

This species seems to be subject to individual variations. In

many respects the specimens seen from the Lake seem to be

intermediate between this species and the E, vermiculatus.

Not very common.

40. ESOX L.UCIUS=» liinnaeas.

(Great Lake Pike ; Pike.)

A., 266. B.,353. C, 51.

Lateral line 110. Branchiostegals 15. Dorsal rays 18 ; anal

rays 15.

Not common, found only in the Lake and streams below falls.

This species reaches a much larger size than the preceding.

It is probably confounded by fishermen with the MuSkallonge

(E. masquinongy—nohilior).

Seth Green informs me that the Muskallonge has been taken

from Cayuga Lake. Several fishermen also maintain the same.

Yet in no case were they able to recognize more than two species,

E, reticulatus and E. Indus. Mr. Kipp does not regard the Mus-
kallonge as an inhabitant ot Cayuga Lake. I am inclined ta

believe that he is correct, and so omit it from this list.
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E, lucius is light-spotted, while E. masquinongy is dark-

spotted ; and so the two are easily distinguished.

Family XV. AIVrGUICLID.*.

41. ANGCJIIiliA ANGUIL.L.A ROSTRAXA=^ I^eSuenr.

(Common American Eel.)

A., 838. B., 361. C, 55.

Not common, occasionally takea from each end of Cayuga

Lake.

Family XVI. OASTEROSTID^.
42. EUCAIilA IKCONSTANS CAYUGAt Jordan.

(Brook Stickleback.)

A., 259. C.,63.

Gastevosteus inconstans. B., 394.

Free dorsal spines, 4 to 6.

Common in standing and sluggish water on the flats ; none

were taken by Mr. Harris or myself at the northern end of the

Lake.

Family XVII. ATHERIXIDJE:.

43. X.VB1DESTIIE:S SICCUIiUSt Cope.

(Silver Skip-Jack.)

A., 261. B., 406. C, 65.

Not found near Ithaca. Several specimens were taken from

a small stream which empties into the Canal a few rods south of

Montezuma. This locality is the most Eastern known for this

species.

Family XVIII. CFIVTRARCHIDtS:.

44. POMOXIS SPAROIDES* liacepede.

(Grass Bass; Calico Basss.)

B., 464. C.,76.

Pomoxys nigromaculatus. A., 247.

One specimen, 17 cm. in length, was taken with the former

species. Fishermen say that it is frequently taken from the

Canal.

Pomoxis anmdaris Raf. may also be found in the Canal.
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45. AMBIiOPIilTES RUPESTRIS* Raflnesque.

(Rock-Bass.)

A., 237. B..466. C, 76.

A yery common and well-known species.

46. liEPOMIS C¥AN£IiIiUS=>< Rafinesque.

(Blue-Spotted Sun-fish.)

B., 473. C.,77.

Apomotis cyanellus. A. , 239.

Not found by me near Ithaca. A few specimens were takea

near Montezuma.

47. Ii£POMIS PAIiIiIDUS=<< Ulitcliill.

Found in small numbers with the preceding.

48. LEPORIIS GIBBOSUS* liinnaeus.

(Pumpkin-Seed.)

B.,482. C.,77.

Eupomotis aureus. A., 244.

Very common throughout the entire Lake basin.

49. MICROPTERUS SAIiMOIDES* Lacepede.

(Large-mouthed Black Bass; Oswego Bass.)

B., 484. C, 77.

Micropterus pallidus. A., 236.

Eather scarce near Ithaca. More common near Montezuma
and Cayuga.

50. MICROPTERUS DOIiOMIEU^^' liacepede.

(Small-mouthed Black Bass.)

B., 485. C, 77.

Micropterus salmoides. A., 236.

Kot found by me near Ithaca ; less common than the preced-

ing near Cayuga and Montezuma.

Family XIX. P£R€IDJE:.
51. ETHEOSTOmA NIGRUM OLMSTEDIt Storer.

(Tessellated Darter.)

A., 224. B.,492. C, 78.

Common at each end of the Lake, but not found in the streams

at the Southern end above the Falls.

XNWiLLS N. T. ACAD. OF SCI., IV. Issued March, 1889.
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52. ETHEOSTOMA FliABELL.AREt Rafinesqae.

(Fan-tailed Darter.)

A., 237. B., 518. C, 80.

Found with the preceding. These two are the only species of

darters found. It seems very strange to me that even these

were not found in the streams on the uplands.

Darters frequent shallow running water, especially if it is

clear and the bottom of the stream is rocky.

Such are the characters of the upland streams near Ithaca.

Both Six Mile Creek and Fall Creek flow from the uplands to

the lake in a series of cascades. It is impossible for fishes to

ascend these falls, even in the case of high water. This fact

gives considerable interest to the study of the fishes of these two

streams; and the same is true of Oascadilla and Buttermilk

creeks.

PERCA FliAVESCENS* Mitcbill.

(Common Yellow Perch.)

C, 81. Perca americana. B., 524. A., 239.

Common throughout the Lake basin.

53. STIZOSTEDION VITRETJOT* Mitcbill.

(Wall-eyed Pike.)

A., 230. B., 325. C, 81s

Found in the Lake, but not common.

54. STIZOSTEDION CANADENSE* Smitb.

(Sand-Pike.)

A., 230. B.. 526. C, 81.

Found with the preceding species ; less common.

Family XX. COTTIDJE.

55. COTTUS ICTAIiOPSt Raflnesqne.

(Miller's-thumb; Star-Gazer.)

B., 696. C, 111. Potamocottus richardsoni. A., 354.

Palatine teeth developed. Ventral rays 1-4, dorsal fins con-

nected. Body very robust. Paired fins broad.

Southern end of Cayuga Lake.
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56. COTTUS ICTAIiOPS BAIRDIt Glrard.

A., 254. B.,697. C, 111.

This variet}^ differs from the former in having a less robust

body ; the dorsal fins scarcely if at all connected ; and the paired

fins and palatine teeth less developed.

The two forms apparently grade into each other.

Found with the preceding.

57. COTTUS GRACIIilSt Meckel.

A., 252. B., 699. C, 111.

Palatine teeth usually absent. Ventral rays 1—3. Head 3^ to 3| in

length of the body ; depth 4^ to 5J. Dorsal rays vii., viii. Anal 11-13.

I have examined specimens of this species from the southern

end of Cayuga Lake, Beaver Creek, McLean, N. Y., Worcester,

N. y., and Bangor, N. Y. All apparently belong to the same

species.

Less common than the former species.

58. COTTUS GRACILIS CAYUGAt Var. Nev.

One female specimen 10 cm. in length.

Head 3f in the length of the body ; depth 6^. Dorsal rays

vii.-17. Anal rays 12.

Body very slender. Preopercular spines large and strongly

hooked, not covered by the skin. Paired fins comparatively

small, otherwise not essentially different from C. gracilis.

This specimen was taken from Cayuga Lake a few years ago.

It appears quite different from the preceding.

It is not unlikely that these, as well as other described forms,

will prove to be but varieties of G, ictalops.

Family XX. OABIDJE.

59. liOTA MACUIiOSA I^e Sueur.

(Aleky Trout; Burbot.)

A., 257. B., 802. C, 129.

Found in the Lake ; very scarce.
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In the foregoing list, we have represented 20 families and 5^

species, including varieties. Of these species, 26 are commonly
used as food for man. 28, together with the young of all

species, are used as food by all the carnivorous fishes, while the

remaining 5 are of little or no economic value.

COE College, Cedar Rapids, Iowa, March 20, 1888.
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XIV,—Description of a New Spermophile from California,

Spermophilus beldingi, sp. nov.

BY 0. HART MERRIAM.

Read December 17th, 1888.

During the summer of 1885, Mr. L. Belding sent me a Spermo-

phile from the summit of the Sierra Nevada Mountains, in

Placer Co., California, which was unlike any I had previously

seen. It belonged to the genus Spermophilus, and evidently

was more closely related to S. richardsoni townsendi than to any

other species, though it differed, materially from the published

descriptions of that animal. Its most striking characteristic

was a broad dorsal band of rufous, which was separated from

the yellowish of the sides by a distinct line of demarcation.

Moreover, it lacked the indistinct spots which are charac-

teristic of tow7isendi. Believing this interesting Spermophile to

be undescribed, and desiring to secure a number of specimens,

I engaged Mr. Charles A. Allen, of Nicasio, to visit the locality

where Mr. Belding discovered the species. Mr. Allen had no

difficulty in finding its haunts, and succeeded in capturing a

fine series of specimens, which served to emphasize its distinct-

ness. Unwilling, however, to describe it without actual com-

parison with 8. townsendi, I have been forced to wait until the

present autumn for the opportunity, which I now possess, and

which shows the new species to differ even more markedly from

townsendi than I had supposed. I take pleasure in naming it

in honor of its discoverer, Mr. L. Belding, of Stockton, Califor-

nia, whose contributions to the knowledge of the zoology of the

region, particularly its ornithology, entitle him to lasting remem-
brance. The new species may be recognized from the following

description:

SPSRinOPIIIIiUS BELDINGI, sp. nov.

Sierra Nevada Spermophile.

Typo, HHj ? ^^'} Merriam Collection. From Donner, Cali-

fornia, June 22d, 1886.

DESCRiPTiOi^ OF Type.—Size about equal to, or a trifle larger
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than, 8, townsendi; total length (measured in the flesh), 29^
mm.; tail, 89 mm.; hind foot (measured from the dry skin

after moistening sufficiently to straighten the toes), 45 mm.*
height of ears above crown (in dry skin), 6 mm. Claws long

and powerful, nearly straight. Hind foot with posterior third

of sole well haired. Tail sub-cylindrical, not bushy. Ear large

for a member of the 8. richardsoni group ; well clothed with

hair on both sides; auricle strongly convex anteriorly, slightly

emarginate posteriorly; antero-posterior diameter considerably^

exceeding the vertical. Pelage rather coarse.

Color,—The most conspicuous color character is a broad dor-

sal band of bright rufous, which extends from the nape to the-

root of the tail, and is sharply separated from the dull, grizzled

yellowish-gray of the sides and under parts. This rufous band,

in passing over the rump, tapers rapidly to the root of the tail,

where it becomes continuous with the broad median stripe of

the upper surface of the tail, which is bordered with yellowish.

The tail is bright chestnut underneath, and has a subterminal

black band which is more sharply defined below than above.

The top of the head, from nose to occiput, is rufous like the dor-

sal band, from which it is indistinctly separated along the nape.

There is a white streak on each eyelid. The back and sides

show a slight admixture of black-tipped hairs, producing a faint

suggestion of vermiculation. These black hairs are most numer-

ous on the upper surface of the tail, particularly along its sides,

between the yellowish border and the rufous median stripe,

where on each side they form an indistinct narrow black band,

which is continuous with the broad, subterminal band of the

same color. The cheeks and ears are dark-grayish, slightly griz-

zled. The chin and throat are whitish. The upper surfaces of

both fore and hind feet are light yellowish-gray.

Kemarks on other Specimens.—My series of 8, heldingi

consists of 20 skins and 26 skulls from the neighborhood of

Donner, Placer Co., California, and one young from Bear Valley,

Mariposa Co. Many of the specimens are nursing females; the

normal number of teats is |. Measured in the flesh, the total

length varies from 275 to 300 mm., and the tail from 76 to 89'

mm. In the adult there is very little color variation. Some-

times the rufous of the head is continuous over the nape with
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the dorsal strij)e. In one specimen (No. 4,720 $ ) the vermicula-

tions on the rump are much more distinct than in the others.

Sometimes there is a blackish stripe above the white stripe of

the upper eyelid. Sometimes there is a touch of rufous on the

outside of the ankle. In one specimen (No. 2,708 ? ) the tail is

considerably broader sub-terminally than toward the base. A
single individual (No. 4,7216) has the rufous dorsal band

duller and paler than in the others, though still sharply

defined. The posterior third of the sole is well covered with

hair, except in No. 4,719 ? , in which it is entirely naked—prob-

ably the result of unusual wear (the tail in the same specimen

is very shabby). Sometimes the dark basal portion of the fur

on the belly shows through.

Cranial characters.—On comparing a series of skulls of Sper^

mopJiilus beldmgi from Donner, California, with a correspond-

ing series of its nearest ally, 8. richardsoni townsendi, from

near Laramie, Wyoming, several excellent specific characters

may be seen. The most noticeable of these, viewing the skull

from above, is the great breadth of the interorbital plane of the

frontals, which projects well out over the orbits, and in adult

skulls is perforated by the supraorbital foramina. In young^

skulls this foramen is incomplete externally, existing as a deep

notch. The average ratio of interorbital breadth to basilar

length in nine skulls of heldingi is 28.0; in two skulls of town-

sendi it is 22. 9. The premolar is very much larger in townsendi

than in leldingi, though it is by no means small in the latter.

It is the large size of this tooth in toiunsendi that gives the

molar series the relatively greater length shown in the table of

measurements of that species. In adult skulls of leldingi the

post-palatine foramina are situated wholly within the palatine

bones; in townsendi they are on the palato- maxillary suture.

In leldingi, compared with toivnsendi, more of the base of the

presphenoid bone is exposed behind the shelf of the palatine;

the foramen behind the last molar is conspicuously larger; the

foramen magnum is notably smaller, and its vertical diameter

is relatively as well as actually much shorter. This last peculiar-

ity is correlated with an actual difference in the posterior plane

of the skull, which is larger and more highly arched in town-

sendi than in heldingi. Even the under-jaw presents a strik-
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ing character, and one by which the t*7o species may be sepa-

rated at a glance. In heldingi the coronoid process is shorter,

Bmaller, more slender, and bent more abruptly backward than

in townsendi. There is also a difference in the height of the

condylar process^above the angle.

Spermophilus heldingi Merriam,

(Type.) Nat. size, skull.

? ad.

3342

Lower jaw of same.

(Type.) Nat. size.
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XV.—A Preliminary Monograph ofthe North American Species

of Trogophlceus.

BY THOS. L. CASEY.

Bead December 17th, 1888.

In describing the components of a large genus of minute,

closely-allied insects, the question often recurs, whether or not

the labor is being usefully expended, and whether the descrip-

tions alone will enable future investigators to recognize the

species. The thought doubtless comes to some of us, that per-

haps after all it would be just as well to let all but the better-

marked species go unrecorded; but as long as the fascinating

nature of the subject gives rise to enthusiasm in the study of

microscopic articulates, we must expect descriptive work, and

when monographic, this should be made as complete as possible

in order to avoid ambiguity. To attain the desired object,

however, the question of subsequent identification becomes one

of vital importance.

In order that any particular species may be recognized with-

out reasonable doubt, one of three courses must inevitably be

taken

:

1. To so preserve the type specimen that it shall be indestruc-

tible.

2. To reproduce the type on paper by means of a drawing,

which shall be practically faultless, and large enough to display

all the characteristic details of sculpture and vestiture.

3. To draw up a description in language so full, explicit, and

detailed that there can be no doubt of its effectiveness, provided

the conditions under which the specimen is examined, are the

same in general principle as those under which the original was

produced.

In regard to the first condition, there can be no disagree-

ment as to the difficulty of preserving specimens with exposed

mounting from those engines of destruction—insect pests, mould

and human manipulation, and even when mounted in an in-
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closed space, as recommended by Dr. Sharp and M. Raffray,

there are causes at work, accidental or otherwise, which will in

time cause their destruction; so that it is scarcely plausible ta

hope to keep them intact for a greater period than, say, several

centuries.

To delineate a specimen with all the useful detail observable

in nature, is, although not perhaps an impossibility, a result

which has never yet to my knowledge been attained, and the

enormous expense of such a course would probably forever pre-

vent its applicability. With an objective of an inch and a half

for instance, a specimen two millimetres in length appears to be

eighty. This is the minimum useful working power for insects

of this size, and under these conditions the characteristic nature

of pubescence, punctuation, and tegumental structure first

suggest themselves. Our figures would, therefore, necessarily

have to be of these dimensions, in order to reproduce the useful

differential elements with any degree of accuracy. It is true

that mere outline, and a representation of the larger and more
striking characters, will serve to identify a vast number of

species; but there are many genera, especially in the Staphylinidae,

where it occasionally happens that greater detail is absolutely

necessary in order that there may be any certainty of recog-

nition.

Arriving at the third condition, there is one fact which it ap-

pears to the author should receive more consideration than is

usually given it, viz. : that the description is absolutely inde-

structible; printed in unalterable carbon, it will endure for

unlimited time, if not in its original shape, at least in the photo-

lithographic reproductions which in coming years will render

the complete restoration of a volume a matter of very little cost

and labor. It seems, therefore, that an effort on the part of

authors to arrive at the ideal of perfection in the typical de-

scription, would be the best course to take; a description which,

while being concise, should be practically complete and thor-

oughly exhaustive. A concise and uniform system of nomen-
clature for all the parts and structures described, would be an

effective foundation for such a descriptive system, since ordinary

language is too verbose, and at the same time too indefinite for

such purposes.
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The production of such an ideal description would be much
facilitated also by improvements in the mechanical accessories

of the microscope. There is no reason, for instance, why the

simple stage-forceps should not be supplemented by an additional

arm, securely attached to the upright portion of the stand which

carries the stage, and provided with a fine screw-motion for eleva-

tion and depression. This additional arm might easily be pro-

vided with a steel spring, holding a square piece of very thin

glass, ruled by some one of the delicate dividing-engines, so well

known at the present day, to twentieths of a millimetre, in a

transverse and a vertical direction, forming squares of the in-

dicated dimensions. The movable stage, carrying the forceps

which support the mounted specimen, being moved in such a

way as to bring the insect under the glass scale, the latter could

be depressed, so as to approach very near to the upper surface

of the object, and the transparency of the glass would readily

admit of any desired measurements. Readings could, by estima-

tion, be made to the tenth part of the least division of the scale,

or in this case to the .005 part of a millimetre. In the various

species of Trogophloeus, the mutual distance of the minute punc-

tures, even when unusually dense, could easily be expressed in

«uch a unit. In this way the diameter of the punctures, their

average mutual distances in various portions of the body, the

length of pubescence, length and width of scales, length of the

antennae, femora, tibiae, and tarsi, diameters of the eye and of

its minute component lenses, length and width of all the major

parts of the body, and many other facts, could be recorded in

absolute numerical quantities.

I am far from believing this to be a mere flight of fancy.

In describing any animal of large size and higher organization,

it would undeniably be considered invocative of criticism if

actual measurements of the various parts of the arms and legs,

of the hairs, ears, eyes, and other similar facts were not given;

and yet in the animals treated of in the present paper, the varia-

tion in any part of the body is so much less from individual to

individual of the same species, that if such facts could be re-

corded, they would be of much greater relative value.

Regarding the species of large and difficult genera, the ordi-

nary description is confessedly inadequate. There is not one of
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those given in the present paper which can properly be con-

sidered more than a mere rough diagnosis. If, for instance, in-

stead of saying **prothorax one-half wider than long, narrower

than the elytra, strongly rounded at the sides, narrowed toward

base, densely punctate," which is one of the usual forms of

orthodox diagnosis, and which might apply equally well to a

great many species of the same genus, we could give the actual

width at the widest part, the distance of this line from the apex

measured along the median line, the length of the latter, and

the width of base and apex, we should have something absolute

to guide us. The terms coarsely, finely, densely, sparsely, etc.,

have no meaning except in a relative sense, and what, for in-

stance, in one genus or part of a genus, may be dense punctua-

tion, may in another be quite sparse. An absolute scale of

measurement would therefore prove of inestimable value in this

respect also.

Another advantage of the proposed system should not pass

unnoticed, as it is of very great importance. On examining the

greatly magnified image of an insect, it will be apparent after

a little experience, that the mutual relationship of the larger

parts of the body, especially in regard to relative dimensions, is

not so easily grasped as in the very much reduced image of the

hand-lens. This should not be urged against the use of the

microscope, because it simply arises from the fact that the eye

is unable to consider, at the same instant, two widely separated

parts of the body in such a large image. If the system of actual

measurements be employed, however, this fault Would be entirely

overcome, and the only objection which can reasonably be urged

against the use of the microscope would be forever set at rest.*

* The objection urged by several entomologists, that the greatly en-

larged images given by the microscope bring so much detail into view as

to cause undue weight to be given certain characters which may be in-

dividual rather than specific, is scarcely worthy of consideration. That
it is true of the novice who has not yet learned to interpret what he

sees, none can speak with more feeling than the author himself, who,
in his earlier inexperience, was led into several very regrettable errors,

and notably in the case of Harpalus viridiceneus, wherein he over-

estimated the importance, of the role played by certain adventitious

setae; but to say that, in a mature judgment, the mere fact that every
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In general one set of measures would be sufficient, and in such

variable species as Bryonomus canescens and Coniontis Msch-

^choltzii, the measurement of three specimens would, if placed

in tabular form, give a satisfactory idea of the species with the

consumption of very little additional space. In fact, the pro-

posed method would rather tend to curtail the ideal description

than to augment it, for much could be given absolutely, in

numbers placed in tabular form, which is now expressed by

comparisons in lengthy and cumbersome language.

While the world has progressed with astonishing rapidity in

almost every other channel, we find ourselves making use of the

same imperfect tools which were employed fifty years ago, more

or less improved as to spherical and chromatic aberration, it is

true, but after all the same inconvenient and inadequate hand-

lenses. But little satisfactory progress in the science of ento-

mology can be made, until this defect is remedied. We must

see clearly and beyond peradventure of doubt those things the

knowledge of which we would wish to promote by. original in-

vestigation. Optical and mechanical skill have progressed suffi-

ciently to give us the means, and we have but to adopt and

utilize them.

New York, Dec. 5, 1888.

In a preliminary revision, such as that which follows, it is un-

necessary to dilate upon generic characters, or to speculate upon

the exact position of the genus with reference to its affinities,

or even to name the subgeneric divisions, unless they be of un-

usual interest, which is not a feature of the present case. It

should be said, however, that I have been unable to follow all the

•divisions proposed by our honored predecessor. Dr. Le Conte,

^ince variation in the distance of the eye from the mandibles is

very deceptive under inadequate magnifying powers, and does

not actually exist in such a way as to be of decided taxonomic

value. The maxillary palpi, although more slender and elongate

in some than in others, present intermediate forms, so that the

<ietail of an insect is brought plainly into view, must necessarily and of

itself give rise to mistakes regarding specific characters, is the veriest

absurdity.
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value of this element is also slight. The lateral elytral carina

is present in all; it is entire, and generally somewhat remote

from the edge.

Many of the species resemble small, slender Aleocharini, and

especially the subgenus Hydrosmecta, but they can be distin-

guished at the first examination, not only by the position of the

antennae, but by the very coarsely faceted eyes, a striking char-

acter which they possess in common with Bledius andThinobius.

The number of species is probably enormous and in our own
<;ountry can scarcely fall far short of two hundred.

The provisional grouping here presented has the faults of

nearly all subdivisions of large genera, in that there are several

intermediate forms; these, however, are very few in number,

and the exceptions should give rise to but little doubt. The
groups may be defined as follows:

—

Pronotum with a transverse arcuate groove near the base I,

Species 1-4

Pronotum unimpressed or with two approximate, longitudinal impres-

sions in the middle of the disk and toward base, but without trace

of transverse impression.

Prothorax with the apical angles acute, anteriorly prominent and
dentiform; sides subangulate II,

Species 5-12

Prothorax without prominent anterior angles, the sides generally

more broadly rounded.

Eyes large, convex, and prominent, the tempora * short behind

them, much less prominent and usually acute at the posterior ex-

tremity, the head being limited behind by a well-marked trans-

verse constriction; sides of the prothorax sometimes very nar-

rowly rounded, approaching the subangular; disk of pronotum
always bi-impressed III.

Species 13-22

Eyes small, much less prominent, the tempora behind them quite

as prominent, more or less strongly arcuate, generally nearly as

long as and sometimes longer than the eye; pronotum generally

bi-impressed IV,
Species 23-44

^ The word tempora is used to designate the sides of the occiput, which
I have sometimes, less accurately, referred to as the post-ocular portions

of the genae in previous descriptions. This portion of the head playsna

important part in the internal classification of many Staphylinide

genera, and notably in the South American representatives of Sciocha-

ris.
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Eyes large, convex, and prominent, the tempora totally obsolete
>

the sides of the head rapidly narrowing to the neck, the head not

limited behind by a transverse constriction; pronotum generally

unimpressed , V,
Species 45-66

Group I.

The form of body prevailing in the few species of this group

is rather robust and convex, with relatively wide elytra and ab-

domen, and narrow head and prothorax. The palpi in the more

specialized forms are decidedly longer than in the other species,

the third joint especially being more elongate, slender, and fusi-

form, with the truncate apex more minute. The antennaB are

long and slender, and in at least one, the second joint is, con-

trary to the general rule, shorter than the third. The abdomen
is coarsely and more distinctly punctate.

These various divergencies, taken in conjunction with the

pronotal modification, appear at first glance to warrant the^

generic separation of the group; but on further observation it

becomes apparent that this cannot be done with propriety. The
palpi, for instance, in arcifer are of the normal form, and the

antennae shorter, with the basal joints normal, while the pro-

notal structure is as strongly marked as in caloderimcs, which is

perhaps the most specialized form of the group. Again, in

jT. ingens, subsequently described, which in general appearance

is very different, the abdomen is coarsely punctate. There re-

mains therefore only one character which constantly differen-

tiates these species from the others—the transverse basal impres-

sion of the pronotum. The two longitudinal impressions of the

majority of species form, however, a character of such persistence,

and so characteristic of the genus, that any radical variation,

such as is seen here, may be of greater systematic importance

than is apparent in preliminary study.

The sexual characters in the present group are decidedly

more marked and diversified than in the others, this being

apparent in some at the abdominal vertex and in others in the

antennas, which, for instance, in the male of anthracinus, are

very much longer and more slender than in the female.

The species may be separated as follows:

—
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Second antennal joint slightly shorter than the third.. 1 caloderinus
Second antennal joint longer than the third.

Dark ferruginous, legs pale ; antennae without distinct sexual dififer-

ences 3 arcifer
Black, legs and antennae black ; sexual differences in the antennae

very marked.

Prothorax less transverse, widest before the middle.

3 antliracinus
Prothorax more distinctly transverse, widest at the middle.

4 corTinus

t. T. caloderinus Lee—Trans. Am. Ent. Soc, VI., p. 246.

The original description will amply serve for the recognition

-of this very distinct species, but it may be well to state that the

disk of the prothorax is polished^ the punctures being excessively

fine, sparse, and feeble, and almost completely obsolete, except

between the arcuate basal impression and the base, and thence

laterally and anteriorly near the sides in basal two-thirds, where

they are coarse, deep, and conspicuous. The body is rather

more robust and convex than in the other species of the group.

The fourth joint of the maxillary palpi is very short and slender,

but is not by any means obsolete, as supposed by Dr. Le Conte.

Several specimens collected by Mr. Schwarz at Columbus,

Texas, are very immature, and seemed on a casual examination

to indicate a distinct and much more depressed form, showing to

how great an extent mere immaturity may alter the appearance

of these species.

2. T. arcifer Lee—Trans. Am. Ent. Soc, VI., p. 245.—Moderately

robustand couvex, dark rufous; head, and abdomen toward apex clouded

slightly with piceous ; legs and antennae pale fuscous, the latter flavate

at base
;
pubescence rather long, coarse and dense, nearly erect, rather

conspicuous ; integuments shining. Head scarcely more than three-

fourths as wide as the prothorax, feebly convex, coarsely, deeply and
xather sparsely punctate ; interspaces convex and polished

;
prominences

moderate in size, distinct ; eyes large, convex, and rather prominent,

the tempora behind them very short, strongly rounded and not at all pro-

minent ; antennae distinctly longer than the head and prothorax,

slender, very feebly incrassate; second joint slightly but distinctly longer

than the third, the latter obconical, twice as long as wide, fourth slightly

longer than wide, with the sides nearly parallel, tenth one-third wider
than long. Prothorax nearly one-half wider than long, widest a little

before the middle, where the sides are strongly rounded and obtusely

ANNALS N. Y. ACAD. OF SCI., IV. Issued March, 1889.
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subangulate, thence very distinctly convergent and feebly arcuate to the

apex, slightly more strongly convergent and very feebly sinuate to the

base, which is broadly, very feebly arcuate, three-fourths as wide as the

disk and but slightly narrower than the apex, the latter truncate ; apical

angles very slightly anteriorly prominent and obtusely subdentiform ;.

disk coarsely, deeply, but not very densely punctate throughout
;
punc-

tures impressed ; basal impression very strong. Elytra very distinctly

shorter than wide, distinctly wider at apex than at base, two-fifths

wider and one-half longer than the prothorax, impressed near the suture

toward base, coarsely but not very densely punctate. Abdomen almost

as wide as the elytra ; sides strongly arcuate ; border not very wide but

rather deep ; surface coarsely and moderately densely punctate, the

punctures smaller and feebler than those of the other portions of the

upper surface ; interspaces polished and not at all reticulate. Legs^

moderate. Length 2.8 mm.

Texas (Austin 2).

May be distinguished by its pale colors, and strongly punctate

surface. The sexual differences in the antennae are not remark-

able.

The type in the cabinet of Le Oonte is from Florida, and is

almost devoid of pubescence ; the latter is very easily removable

in the species of this group. The description is drawn from the

Texan specimens.

3. T. antliracinus n. sp.—Rather robust, moderately convex, in-

tense black throughout, palpi and tarsi slightly piceous
;
pubescence

moderate in length, rather sparse ; integuments polished. Head dis-

tinctly narrower than the prothorax, somewhat coarsely, deeply, mod-
erately densely punctate

;
prominences well marked ; eyes rather large,

convex, somewhat prominent ; the tempora very short, nq,t prominent i

nuchal constriction almost obsolete ; antennae distinctly longer than the

head and prothorax, slender, club small
;
joints two to eight all much

longer than wide, two to four decreasing slowly in length, ninth ob-

trapezoidal, slightly longer than wide, and distinctly longer than the

tenth, which is a little wider than long, eleventh slightly longer than

wide, abruptly and finely pointed. Prothorax widest at two-fifths its

length from the apex, where the sides are very obtusely subangulate

and narrowly rounded, thence feebly convergent and feebly arcuate to

the apex, more strongly convergent and feebly sinuate to the base,

which is but very slightly narrower than the apex, the latter truncate

;

apical angles not distinctly rounded ; disk scarcely one-third wider than

long, somewhat coarsely and haoderately densely punctate throughout

;

basal impression strong; surface behind it arcuately tumid. Elytra

distinctly wider than long, nearly one-half wider and two-thirds longer
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than the prothorax, each broadly and distinctly impressed near the

suture toward base ; disk somewhat coarsely, but not very densely

punctate. Abdomen slightly narrower than the elytra, much narrower

at apex than at base ; border rather narrow and deep ; surface polished,

not at all reticulate, each segment moderately coarsely, but not densely

punctate at base and almost impunctate at apex. Length 2.8 mm.

Kentucky 2, Mr. Lugger ; Virginia (Lee Co. 1), Mr. Schwarz.

The above description is taken from the male. In the female

the antennae are much shorter, equal in length to the head and

prothorax, the outer joints shorter and more robust, two to four

decreasing very rapidly in length, the ninth and tenth equal in

length, and both distinctly transverse. The abdomen, also, is

less distinctly narrowed at apex. For the genus Trogophloeus^

these sexual differences are very marked.

4. T, corvinus n. sp.—Robust, moderately depressed, intense black

throughout, tarsi very slightly piceous
;
pubescence rather coarse, long

and rather conspicuous on the abdomen, elsewhere short ; integuments

polished. Head distinctly narrower than the prothorax, moderately

convex, deeply, moderately coarsely, and rather densely punctate later-

ally, almost impunctate in the middle
;
prominences rather short,

strong ; eyes moderate, convex, and, but slightly prominent ; tempora
broadly rounded and convergent to the neck, short, not at all promi-

nent ; antennae slightly longer than the head and prothorax, moder-
ately slender

; joints two to eight longer than wide, two to four de-

creasing slowly in length, ninth as wide as long, slightly longer than
the tenth which is one-third wider than long. Prothorax two-fifths

wider than long, widest in the middle, where the sides are obtusely and
distinctly subangulate, thence feebly convergent and feebly arcuate to

the apex, more strongly convergent and distinctly sinuate to the base,

which is four-fifths as wide as the disk, and but slightly narrower
than the apex, the latter truncate ; apical angles not appreciably

rounded ; disk deeply, moderately coarsely and densely punctate through-

out ; basal impression strong, nearly transverse and abruptly arcuate

laterally, the surface immediately behind it strongly tumid. Elytra

slightly wider than long, one-half longer and nearly one-half wider than

the prothorax, broadly impressed near the suture toward base, deeply,

coarsely and moderately densely punctate. Abdomen very slightly

narrower than the elytra, slightly narrower at apex ; segments sparsely

punctate, the punctures coarser toward the base of each. Length 2.7

mm.

Massachusetts (Lowell 2). Mr. F. Blanchard.

This description is also taken from the male, the female pre-
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senting antennal differences corresponding with those of the

preceding species, but less marked. It resembles anthracinus

very strongly, but maybe distinguished by its more robust form,

relatively larger and more transverse prothorax widest in the

middle, by its smaller, less prominent eyes, shorter, more robust

male antennae, and several other minor characters.

GrKOUP II.

The extreme southwestern parts of our territory and northern

Mexico furnish nearly all the known representatives of this

small group; but one species amongst those accessible to me at

present extends as far to the eastward as the Texan sea-coast.

The species are easily differentiated and may be thus tabulated:

—

Legs pale.

Punctuation excessively dense, the punctures of the pronotum con-

tiguous and the lustre alutaceous.

Color dark ferruginous, the abdomen black.

Elytra slightly shorter than wide; together broadly, angularly

emarginate at apex 5 dentlger
Elytra quadrate, subtruncate behind; body more robust,

6 mexicanus
Color of body black throughout 7 texanus

Punctuation more sparse, the punctures of the pronotum distinctly

separated in the middle; lustre shining.

More slender, the apical angles of the prothorax very acute and
prominent, the punctures of the pronotum scabrous and dull

only very narrowly near the lateral edges; elytra black.

Lateral angles of the prothorax very narrowly but distinctly

rounded.

Prothorax one-third wider than long and much narrower than

the abdomen 8 arinatu§
Prothorax nearly one-half wider than long and almost as wide

as the abdomen 9 gilse

Lateral angles of the prothorax angulate, the angle not appre-

ciably rounded 10 prominens
More robust, the apical angles of the prothorax decidedly less

prominent, the punctures of the disk large, contiguous, and
scabrous in a very wide area near the sides; black, elytra paler,

rufescent 11 pacificn§

Legs piceous-black; body black, shining; punctures well separated,

12 arizonse
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5 T. dentiger n. sp.—Rather slender, moderately depressed, pice-

ous; prothorax and elytra dark red-brown; antennae and legs throughout

pale flavate; finely and extremely densely punctate throughout, more
finely so on the abdomen; pubescence dense, extremely fine and short

;

integuments scarcely shining. Head moderate, slightly narrower

than the prothorax; antennal prominences pronounced; eyes large,

slightly prominent; tempora behind them less than one-half as long,

strongly rounded; antennae moderate, joints two to four gradually

and rapidly decreasing in length, second twice as long as wide; club

gradual, moderate; tenth joint slightly wider than long. Prothorax

widest at anterior third, nearly one-half wider than long; sides strong-

ly rounded, almost angulate anteriorly, very strongly convergent and
broadly sinuate thence to the base, strongly convergent and feebly

arcuate anteriorly to the apical angles which are produced anteriorly,

and acute; base broadly, feebly arcuate, two-thirds as wide as the disk,

much narrower than the apex; the latter broadly emarginate, bottom

of emargination broadly, feebly arcuate; basal angles obtuse, rounded;

disk moderately convex; two longitudinal impressions rather distinct;

punctures fine and subcoalescent. Elytra slightly wider than the

prothorax and one-half longer, not as long as wide, each feebly im-

pressed along the sutural bead, which is very fine; punctures fine,

separated by their own widths. Abdomen slightly narrower than the

elytra; sides parallel and very feebly arcuate; border moderate, strongly

elevated; surface feebly convex, extremely minutely and densely

punctate; pubescence fine, subrecumbent. Legs slender; tarsi very

short. Length 2.8 mm.

Arizona (Yuma 2; Tu9son 2).

May be distinguished at once by its brown color and aluta-

ceous lustre.

6 T. mexicanu^ n. sp.—Form rather robust and depressed; dark
red-brown; abdomen black, with the posterior margin of the two apical

segments pale; legs flavate; pubescence very short, fine and rather

dense; integuments feebly shining. Head distinctly narrower than the

prothorax, very minutely, rather feebly and extremely densely punc-

tate, subalutaceous; antennal prominences rather strong and elongate;

eyes large, moderately prominent; tempora one-half as long, feebly

rounded, not acute and prominent behind. Prothorax a little less than

one-half wider than long, widest at anterior two-fifths, where the sides

are very strongly rounded and subangulate, thence very strongly con-

vergent and very feebly sinuate to the base, and nearly as strongly con-

vergent to the acute and slightly dentiform apical angles; base very

feebly arcuate, scarcely two-thirds as wide as the disk; apex truncate

between the slightly advanced angles; disk feebly convex, finely, rather

feebly and extremely densely punctate; punctures in mutual contact;.
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lustre subalutaceous; impressions feeble. Elytra quadrate, very slightly

wider and one-half longer than the prothorax, each rather strongly im-

pressed along the suture; punctures fine and very dense, separated by

less than their own diameters. Abdomen parallel, distinctly narrower

than the elytra ; sides feebly arcuate ; border moderate ; surface

feebly convex, very finely and densely punctate, feebly shining. Legs

slender. Length 2.6 mm.

Mexico (Gruanajuato 1). Dr. Eug. Duges.

The antennge are missing, but they are probably flavate, as

seen in the remaining basal portions, and of the same general

structure as in the other representatives of this group. The
species resembles dentiger, but is more robust, with longer,

larger elytra and slightly less dense punctuation, especially on

the abdomen.

This species is not mentioned by Dr. Sharp in the Biologia

Centrali-Americana.

7 T. texanus n. sp.—Rather slender, black; antennae fuscous,

paler toward base; legs throughout flavate: pubescence very short, fine,

rather inconspicuous; integuments slightly shining. Head narrower

than the prothorax, very finely, densely punctate, subalutaceous; an-

tennal tuberculations short, rather feeble; antennae robust, distinctly

longer than the head and prothorax together; joints two to four decreas-

ing uniformly and not very rapidly in length, second more than twice

as long as wide, tenth fully as wide as long; club gradual and not strong;

eyes large, slightly prominent; tempora but slightly more than one-

third as long, narrowly rounded behind. Prothorax widest at anterior

third, slightly less than one-half wider than long; sides very narrowly

rounded at the greatest width, thence strongly convergent and broadly,

feebly sinuate to the base, rather less convergent and very feebly arcuate

to the acute, prominent and anteriorly projecting apical angles; base

broadly arcuate, two-thirds as wide as the disk, much narrower than

the apex; the latter transverse, broadly, feebly arcuate, except near

the angles, where it is feebly sinuate; disk finely, very densely and
subconfluently punctate, feebly shining; impressions rather distinct.

Elytra slightly wider and nearly one-half longer than the prothorax,

scarcely as long as wide, each feebly impressed along the suture; punc-

tures fine, dense, separated by about their own widths; surface shining.

Abdomen parallel, slightly narrower than the elytra; border rather

thick and moderately deep; surface feebly convex, shining, very

minutely, densely punctate; pubescence very fine and inconspicuous.

Legs slender. Length 2.8 mm.

Texas (Galveston 11).
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Easily distinguishable from armatus by its more robust an-

tennae, paler legs, denser punctuation, and the tempora not acute

and prominent at base; from dentiger it may be known by its

black color and more shining surface.

8 T. armatu^i n. sp.—Moderately robust and convex, piceous;

prothorax slightly paler; antennae fuscous, scarcely perceptibly paler

toward base; legs pale, piceous-brown; pubescence fine, moderate in

length, dense; integuments feebly shining. Head five-sixths as wide

as the prothorax; antennal prominences strong; surface minutely,

feebly, and extremely densely punctate, alutaceous; antennae as long as

the head and prothorax, moderately robust, gradually, moderately

clavate, all the joints longer than wide, two to four gradually and not

very rapidly decreasing in length, second three times as long as wide,

tenth just visibly longer than wide; eyes large, moderately prominent;

tempora nearly one-half as long, acutely angulate behind. Prothorax
widest at anterior third, where the sides are very narrowly rounded,

thence strongly convergent and nearly straight to the base, feebly con-

vergent and feebly arcuate to the advanced, acute, and prominent

apical angles; basal angles obtuse, rounded; base feebly arcuate,

scarcely two-thirds as wide as the disk, and scarcely more than three-

fourths as wide as the apex; the latter broadly, feebly eraargiuate, the

middle being nearly straight, and with the edge very thin and trans-

lucent; disk one-third wider than long, very finely, feebly, and densely

punctate; punctures all well separated; impressions strong. Elytra

distinctly wider and nearly one-half longer than the prothorax, quad-

rate, each impressed along the suture, rather finely, strongly, and
densely punctate; punctures separated by fully their own diameters.

Abdomen slightly narrower than the elytra ; sides parallel and nearly

straight; border moderate, rather deep; surface feebly convex, very

finely and densely punctate. Legs slender. Length 2.3-3.9 mm.

California (Mt. Diablo, San Jose, Gilroy Hot Springs 3).

The prothorax is rather longer, narrower, and paler in color

than in the other species of this vicinity, resembling more nearly

the shape of the same part in dentiger and texanus.

9 T. gilae n. sp.—Moderately slender, very feebly convex, piceous-

black; legs brown; antennae fuscous; pubescence short, very fine, dense,

but rather dark in color, and not at all conspicuous; integuments,

especially the elytra and abdomen, distinctly shining. Head much
narrower than the prothorax, broadly convex, minutely, densely punc-

tate
;
prominences moderate, slightly longer than wide : eyes large,

convex, rather prominent; tempora short, parallel, much less promi-

aient, angulate behind, one-third as long as the eye; antennae slender.
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feebly incrassate, but very slightly longer than the head and prothorax^
all the joints longer than wide, the tenth slightly so. Prothorax two-
fifths wider than long, widest just before anterior two-fifths, where the
sides are obtusely subangulate, the angle narrowly, though distinctly

rounded, thence moderately convergent and very feebly arcuate to the
advanced, acute, and prominent apical angles, slightly more strongly

convergent, and scarcely perceptibly sinuate to the basal angles, which
are slightly rounded; base feebly arcuate, nearly three-fourths as wide
as the disk, much narrower than the apex; the latter broadly, feebly

emarginate, the bottom broadly arcuate and very feebly narrowly^

translucent along the edge; disk strongly bi-impressed; the impressions
parallel and strongly constricted; surface finely, deeply, and very
densely punctate, the punctures separated by their own widths and
abruptly large, scabrous, variolate, and polygonally crowded very near
the lateral edges, where also the surface is dull. Elytra quadrate,

one-fourth wider and two-thirds longer than the prothorax, feebly im-
pressed near the suture, densely punctate, the punctures moderate,

separated by scarcely their own widths. Abdomen parallel, narrower
than the elytra and scarcely wuder than the prothorax ; sides nearly

straight; border moderate; surface minutely, densely punctate. Legs
moderate. Length 2.7 mm.

Arizona (Tugson 3).

Also resembles armatus, but has a shorter prothorax, with

the side angles distinct but narrowly rounded, the surface more
densely punctate, the punctures very much deeper and denser,

and the surface more alutaceous than m prominens,

10 T. proiiiinen§ n. sp.—Moderately slender, parallel, rather de-

pressed, piceous-black; legs pale brownish-flavate; antennae pale fus-

cous; pubescence dense, moderate in length; integuments shining.

Head distinctly narrower than the prothorax, shining, feebly convex,

minutely and not very densely punctate; prominences elongate, strong;

eyes large, convex, rather prominent; tempora less than one-half as

long, angulate behind, not prominent; antennae slender, very feebly in-

crassate, about as long as the head and prothorax; joints two to four

decreasing uniformly and very gradually, elongate, tenth fully as long

as wide. Prothorax widest at anterior two-fifths, where the sides are

obtusely angulate, the angle not distinctly rounded, thence almost

equally and rather strongly convergent to apex and base, just per-

ceptibly arcuate in the former, and just as feebly sinuate in the latter;

base feebly arcuate, nearly three-fourths as wide as the disk, much
narrower than the apex; the latter broadly, feebly emarginate between

the advanced, acute, and prominent anterior angles, the bottom of the

emargination broadly arcuate, the edge not at all coriaceous; disk two-

fifths wider than long, with two rather narrow, strong median im-
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pressions which are distinctly sinuous and slightly convergent pos-

teriorly; surface finely, feebly and densely punctate, the punctures

abruptly scabrous and the surface dull very near the lateral edges.

Elytra quadrate, slightly wider toward apex, one-third wider and one-

half longer than the prothorax, impressed near the suture except to-

ward apex, densely, deeply punctate; punctures moderate, separated by
scarcely their own widths. Abdomen parallel, distinctly narrower than

the elytra, sides nearly straight; border moderate; surface minutely

and very densely punctate. Length 2.8 mm.

California (Los Angeles 1).

This species, although rather closely rallied to armahis, is

easily distinguished by its much shorter prothorax, in which the

sides are angulate, the angle not being appreciably rounded, by

its shape, the widest section being at a greater distance from the

apex, and by its rather shorter, and distinctly more slender an-

tennae.

11 T. paciflcus n. sp.—Rather robust, moderately convex, pice-

ous-black; elytra slightly rufous; legs throughout and antennae pale

reddish-flavate, the latter slightly infuscate toward apex; pubescence

rather long and dense, somewhat coarse and erect; integuments mode-
rately shining. Head narrower than the prothorax, finely, feebly, and
densely punctate; antennal prominences moderate in length, rather

pronounced; antennae as long as the head and prothorax, rather slender;^

club moderate; joints two to four decreasing uniformly and very

gradually in length, the second twice as long as wide, tenth scarcely a&

long as wide; eyes large, moderately prominent; tempora one-half as

long, strongly rounded throughout the length in circular arc. Pro^
thorax widest at anterior two-fifths, where the sides are very strongly

rounded and subangulate, thence strongly convergent and nearly

straight to the base, slightly less strongly convergent to the apical

angles, which are acute and slightly dentiform; basal angles obtuse and
narrowly rounded; base almost transversely truncate, fully two-thirds

as wide as the disk and distinctly narrower than the apex; the latter

truncate; disk two-fifths wider than long, finely punctate; punctures

distinctly separated in the middle, large, variolate, scabrous, and poly-

gonally crowded in a broad area at the sides; impressions strong. Elytra

quadrate, slightly wider and one-half longer than the prothorax, im-
pressed along the suture, rather coarsely and deeply punctate, the

punctures separated by slightly more than their own widths. Abdomen
broad, but slightly narrower than the elytra, parallel; sides feebly

arcuate; border moderate, not very deep; surface feebly convex, mi-

nutely and feebly reticulate, very minutely and somewhat sparsely

punctate. Legs slender. Length 3.8 mm.
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California (Sonoma Co. 1).

A distinct species, easily known by its more robust form,

arcuately rounded tempora, which are not angulate behind, and
by its longer, coarser pubescence.

18 T. arizonse n. sp.—Form rather robust; black, legs piceous,

tarsi laavescent ; antennae piceous, feebly fuscous toward base
;
pubes-

cence fine, short and dense, but not conspicuous ; integuments rather

shining. Head narrower than the prothorax, very minutely and mod-
erately densely punctate, smooth, and scarcely at all alutaceous ; an-

tennal prominences short and feeble ; antennae slightly longer than the

head and prothorax together, slender; club gradual and feeble ; outer

joints strongly obconical, two to four uniformly and slowly decreasing

in length, tenth distinctly longer than wide ; eyes rather large, mode-
rately prominent; tempora scarcely more than one-third as long, poste-

rior angle not prominent, but also not rounded, obtuse. Prothorax widest

at apical two-fifths, where the sides are strongly rounded and subangu-

late, thence strongly convergent and nearly straight to the base, and
almost as strongly convergent to the apex ; base broadly, feebly arcuate,

two-thirds as wide as the disk, distinctly narrower than the apex ; the

latter broadly, feeblj', and evenly emarginate between the acute and
slightly dentiform apical angles ; basal angles obtuse, narrowly rounded;

disk distinctly less than one-half wider than long, very minutely punc-

tate, shining, the punctures distinctly separated ; impressions very

feeble, and nearly obsolete. Elytra qxiadrate, distinctly wider, and one-

half longer than the prothorax, very feebly impressed along the suture,

very finely punctate, the punctures generally separated by a little more
than their own diameters. Abdomen parallel, broad, but very slightly

narrower than the elytra ; sides straight ; border -moderately deep and
wide ; surface feebly convex, extremely minutely and densely punctate,

subalutaceous. Legs slender ; tarsi very short. Length 2.9 mm.

Arizona (Tu9son 2).

Kesembles armatus, but differs in its more robust form, finer

punctuation, and especially by the very much finer and denser

punctuation of the abdomen. It also differs in its less strongly

dentiform tempora and anterior angles of the prothorax, the

very much more feeble pronotal impressions, and the more

strongly obconical and slightly more elongate outer joints of the

antennae.

Group III.

The species here become rather closely allied, and are not

easily differentiated by description. The type described below
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as morio Er. has not been compared with the original, and until

this can be done, more or less doubt must attend the indentifi-

cation.

The following table will serve as a partial guide to the recog-

nition of the comparatively few spexjies represented in my
oabinet :

—

:Sides of the prothorax convergent behind and straight or very nearly

so.

Pronotum broadly dull and scabrous laterally, the punctures there

being very large, variolate and polygonally crowded.

13 occiduus
Pronotum shining, the punctures at the sides larger and denser, but

always separated and circular.

Pronotum very broadly and indefinitely impressed or subexplanate

at the sides near the middle.

Elytra sparsely punctate.

Eyes very large, the tempora behind them reduced to a small

point 14 quadripunetatus
Eyes smaller, the tempora very distinct 15 coiijuiictus

Elytra densely punctate ; tempora distinct 16 morio
Pronotum either not impressed laterally, or very narrowly and in-

definitely so along the margin behind the middle.

Eyes moderate, not very prominent and more finely faceted, the

tempora nearly one-half as long 17 sprelus
Eyes large, prominent, very coarsely faceted; the tempora short,

always less than one-third as long as the eye.

Elytra very densely punctate , . . 18 apaclieanus
Elytra more coarsely and sparsely punctate.

Pronotum very finely, densely punctate 19 manciis
Pronotum sparsely punctate and more polished.

More robust ; sides of prothorax more narrowly rounded.

20 spectatus
More slender ; sides of prothorax very broadly rounded and

coarctate to the apex 21 imbellis
Sides of prothorax convergent behind and broadly, distinctly arcuate.

22 lepidus

The terms large, moderate, j^romiiient, etc., relating to the

eye are of course simply comparative within the limits of the

group.

13 T, occiduus n. sp.—Moderately robust, black ; legs and antennae

throughout rather pale reddish-brown
;
pubescence very fine, rather

short, subrecumbent and moderately dense ; integuments shining.
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Head faur-fifths as wide as the prothorax, feebly convex, finely, rather

feebly, very densely punctate
; prominences short, strong ; antennae

moderate, feebly incrassate
;
joints two to four almost uniformly and

very rapidly decreasing in length, tenth slightly longer than wide ; eyes

large and comparatively finely granulated, slightly prominent ; tempora
one-third as long, strongly.rounded, not angulate. Prothorax one-half

wider than long, widest at anterior third, where the sides are broadly

rounded, thence feebly convergent and feebly arcuate to the apex, and
much more strongly convergent and scarcely perceptibly arcuate to the

base ; the latter broadly arcuate, three-fourths as wide as the disk, nar-

rower than the apex which is transversely truncate ; apical angles

obtuse, very narrowly rounded ; basal obtuse and more broadly rounded;

disk rather densely punctate, shining in the middle, dull at the sides ;

punctures in the middle very fine and separated by twice their own
widths, gradually coarser laterally, and, near the sides, very large,

shallow, variolate and polygonally crowded ; median impressions mod-
erate ; not impressed laterally. Elytra quadrate, very slightly wider

and nearly one-half longer than the prothorax, distinctly impressed near

the suture, rather coarsely, feebly punctate
;
punctures separated by

fully their own diameters. Abdomen parallel, slightly narrower than

the elytra ; sides feebly arcuate ; border moderate in width and depth ;

surface finely subgranulose, shining, minutely and not very densely

punctate. Legs slender. Length 3.0 mm.

California (San Mateo Co. 2). Mr. C. Fuchs.

This is a very distinct species in pronotal sculpture.

A specimen from Humboldt Co. agrees very well, differing only

in having the prothorax a little shorter, with the sides slightly

less strongly convergent toward base, but it also appears to differ

sexually.

14. T. quadripunctatu§ ^dij.—Steniis quad. Say; Tr. Am. Phil.

Soc, IV., p. 459.—Moderately robust and convex, black; legs piceous;

knees and tarsi paler; antennae piceous throughout; pubescence mode-

rate, rather coarse, and sparse, erect; integuments shining. Head
nearly one-third narrower than the prothorax, rather finely, feebly,

and moderately densely punctate, shining; antennal prominences

strong, moderate in length; antennae slender, distinctly longer than the

head and prothorax; club gradual and very slight; second and third

joints equal, elongate, third shorter and shorter than the fourth, tenth

distinctly longer than wide; eyes very large and prominent; tempora

almost obsolete behind them, reduced to a very short point. Prothorax

nearly two-thirds wider than long, widest near apical third, where the

sides are rather strongly rounded, thence strongly convergent and

straight to the base, also strongly convergent and distinctly arcuate to
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the apex; base broadly, feebly arcuate, two-thirds as wide as the disk,

and but just perceptibly narrower than the apex; the latter broadly

truncate; basal angles obtuse, narrowly rounded; apical obtuse, but not

rounded, and, when viewed sublaterally, very slightly subdentiform;

disk feebly convex, strongly impressed, rather finely, deeply, and
sparsely punctate, polished, the punctures separated by slightly more
than their own widths in the middle, and sparser and coarser toward

the sides. Elytra quadrate, very slightly wider, and nearly one-half

longer than the prothorax, impressed along the suture, coarsely, deeply

punctate, polished, the punctures widely separated. Abdomen broad,

but slightly narrower than the elytra, parallel; sides very feebly arcu-

ate; border rather narrow and deep; surface feebly convex, polished,

minutely reticulate, very finely and sparsely punctate. Legs slender,

tarsi moderate. Length, 2.9-3.2 mm.

Pennsylyania (Allegheny Co. 2) ; New York (Brooklyn 7).

Dr. Hamilton and Mr. H. H. Smith.

A common eastern species, easily identified by its coarse and

not dense elytral punctures, shining black integuments, and

large eyes, which almost attain the base of the head, differing

very greatly in this respect from the others most closely allied

to it.

This formation of the sides of the head behind the eyes can-

not, however, be confounded with that of G-roup V, where the

neck begins at the eyes, generally without any nuchal constric-

tion; here the constriction is well marked, extending across the

head at some distance behind the eyes.

The species morio of Erichson (Gen. Staph., p. 805) cannot

be the same as this, as the elytral punctures are stated to be

very dense (creberrime) in the former. These punctures in

quadripunctatus are unusually coarse, but at the same time

unusually sparse.

Eaploderus laticolUs of Le Oonte (New Species Col., 55) is

identical with this species. It was described from a specimen

so excessively immature that the disk of the pronotum is drawn
entirely out of the usual form, presenting a broad impression on

the left and an equally broad but interrupted one on the right,

the two being separated by a decided ridge. The surface of the

abdomen is shrunken in such a way as to leave the sides vertical

and very deep, presenting the appearance of the same part in

Oxytelus. This appearance of the abdomen is due entirely to
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immaturity and shrinkage of the integuments, as it is equally

evident in several specimens of caloderinus and in one of difficili^

which I have before me. The general outline and punctuation

—

which are the only characters remaining for comparison—corre-

spond entirely with quadripunctatus,

15. T. conjunctui n. sp.—Rather robust, black; legs black; knees

and tarsi slightly paler; antennae throughout and palpi black; pubes-

cence rather short, fine, and sparse; integuments shining. Head four-

fifths as wide as the prothorax, feebly convex, finely, densely punctate;

prominences rather large and feeble; antennae very slightly longer than

the head and prothorax, rather robust, gradually and moderately incras-

sate from the second joint; two to four uniformly and rapidly decreas-

ing in length, the latter distinctly elongate, tenth slightly longer than
wide; eyes large, coarsely faceted, slightly prominent; tempora one-

third as long, strongly rounded throughout to the neck. Prothorax one-

half wider than long, widest just behind apical third, where the sides

are rather strongly rounded, thence strongly convergent and straight

to the base, and slightly less strongly convergent and very feebly

arcuate to the apical angles, which are obtuse and not rounded; basal

angles obtuse, very narrowly rounded; base feebly arcuate, a little more
than two-thirds as wide as the disk, distinctly narrower than the apex;

the latter transversely truncate; disk rather finely, densely punctate,

the surface finely granulose and subopaque toward the sides, with the

punctures much larger, but not much closer; median impressions mode-
rate or rather feeble; surface also distinctly impressed at each side in

the middle and very near the edge. Elytra quadrate, nearly one-

fourth wider and one-half longer than the prothorax, feebly impressed

along the suture, rather coarsely and sparsely punctate, the punctures

separated by fully twice their own widths. Abdomen broad, very

slightly narrower than the elytra, parallel; sides feebly arcuate; border

thick and rather shallow; surface feebly convex, minutely granulose,

shining, minutely and not very densely punctate. Legs slender.

Length, 3.0 mm.

• Oregon 1. Mr. 0. Lugger.

A comparatively large species, related to quadripunctatus, but

differing in its smaller eyes, denser, coarser, pronotal punctua-

tion, which is also more scabrous toward the sides, its finer

elytral punctuation, and finer, denser abdominal pubescence.

16. T, morio Er.—Gen. Staph., p. 805.—Moderately robust, black;

legs piceous-brown, tibiae especially toward apex and tarsi paler; an-

tennae piceous, rufo-piceous toward base; pubescence very short, but

rather coarse and sparse, not conspicuous; integuments polished.
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Head one-fourth narrower than the prothorax, rather convex, finely^

feebly, rather densely punctate, shining; prominences short, strong; an-

tennaB very slender, as long as the head and prothorax; club very grad-

ual and feeble; joints two to four, decreasing uniformly, very rapidly in

length, the latter distinctly longer than wide, tenth very slightly

longer than wide; eyes moderate, not very prominent, rather more
finely faceted than usual; tempora nearly one-half as long, strongly

rounded and slightly prominent. Pro^/iorao? widest at anterior two-

fifths; sides evenly rounded and coarctate to the apical angles, which
are obtuse, not rounded, and very slightly and laterally dentiform when
viewed sublaterally, strongly convergent and straight to the base, which
is very feebly arcuate, two-thirds as wide as the disk, and distinctly

narrower than the apex; the latter truncate; basal angles obtuse ,^

slightly rounded; disk one-third wider than long, feebly convex, finely,

rather sparsely punctate in the middle, the surface- becoming more
granulose toward the sides, and with the punctures larger but still

rather sparse; impressions distinct. Elytra distinctly wider and two-

fifths longer than the prothorax, quadrate, each feebly impressed along

the suture, somewhat coarsely and densely punctate. Abdomen dis-

tinctly narrower than the elytra, parallel; sides very feebly arcuate;

border moderately thin and deep; surface feebly convex, shining,

minutely granulose, sparsely and very minutely punctate. Legs slen-

der. Length, 3.0 mm.

New York 1. Dr. Hamilton.

The more broadly, evenly rounded sides of the prothorax

anteriorly easily distinguish this and the following species from

quadripunctatus Say. This species is further distinguished from

the others of tliis immediate part of the genus by its much
sparser abdominal punctuation.

17 T. spretus n. sp.—Rather slender, black ; legs throughout pale

rufo-testaceous ; antennae piceous-brown, gradually rufo-testaceous to-

ward base
;
pubescence short, fine, sparse ; integuments polished. Head

rather small, scarcely three-fourths as wide as the prothorax, rather

convex, finely, feebly, moderately densely punctate ; prominences

strong; antennae distinctly longer than the head and prothorax, slender,

very feebly incrassate ; second joint slender, elongate, distinctly longer

than the third, the latter subequal to the fourth, nearly twice as long as

wide, tenth very slightly longer than wide ; eyes rather large, moder-

ately prominent, not very coarsely granulate; tempora strongly rounded

and about one-half as long as the eye. Prothorax widest just behind

anterior third, where the sides are evenly rounded, and thence coarctate

to the apex, and strongly convergent and straight to the base; the latter

feebly arcuate, nearly three-fourths as wide as the disk and slightly
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narrower than the apex ; the latter truncate ; apical angles obtuse, not

rounded ; disk one-third wider than long, finely, sparsely punctate, the

punctures larger and but slightly denser along the sides; impressions

distinct, feebly arcuate. Elytra quadrate, slightly wider and nearly

one-half longer than the prothorax, feebly impressed near the suture,

rather coarsely punctate, the punctures separated by twice their own
diameters. Abdomen parallel, slightly narrower than the elytra and
wider than the prothorax; sides very feebly arcuate; border moderate;

surface minutely and feebly reticulate, minutely and not very densely

punctate, iegs slender. Length 2.7 mm.

Pennsylvania, Maryland, and North Carolina 6.

The head is rather smaller and the eyes less prominent than in

the following species. It appears to be common in the moun-
tainous regions of the Atlantic States.

18 T, apac]ieanu§ n. sp.—Moderately robust and convex, black
;

legs piceous-black ; antennae piceous-brown, but very slightly paler

toward base
;
pubescence very short, fine, and rather dense ; integu-

ments feebly shining, the abdomen subalutaceous. Head distinctly

narrower than the prothorax, feebly convex, finely, densely, and rather

strongly punctate ; antennae slightly longer than the head and pro-

thorax, slender; club gradual and feeble ; joints two to four uniformly

and slowly decreasing in length, the latter decidedly elongate and ob-

conical, tenth slightly longer than wide, obconical ; antennal promi-

nences strong; eyes large and prominent, moderately convex; tempora

short, one-fourth as long, obtusely angulate behind. Prothorax two-

fifths wider than long, widest at apical third, where the sides are evenly

rounded, and thence coarctate to the apex, and strongly convergent and
nearly straight to the base ; the latter feebly arcuate, nearly three-

fourths as wide as the disk and much narrower than the apex; the latter

transversely truncate ; apical angles obtuse, not rounded ; basal less

obtuse, slightly rounded ; disk rather finely, densely, and evenly punc-

tate throughout, the punctures separated by slightly more than their

own diameters ; impressions rather feeble. Elytra quadrate, distinctly

wider and one-half longer than the prothorax, each feebly impressed

along the suture, moderately coarsely, deeply and densely punctate
;

punctures separated by slightly more than their own widths. Abdomen
slightly narrower than the elytra, parallel; sides nearly straight; border

rather thick and shallow ; surface feebly convex, finely reticulate, mi-

nutely and rather densely punctate. Legs slender; tarsi moderate.

Length 3.0 mm.

Arizona (Tu9son 6).

The abdominal punctures are separated by about one-half the
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distance of those in morio, and it may be distinguished from all

the others of this portion of the group by its finer and denser

elytral punctuation.

The legs are paler in some specimens, of which the type is one,

being reddish-brown ; this character should therefore be used

with caution, and only when confirmed by large series of speci-

mens.

19 T. maiicus n. sp.—Moderately slender, black ; legs dark piceous

brown ; antennee piceous, apex of first and base ot' second joints paler

;

pubescence short, fine, rather dense ; integuments shining. Head four-

fifths as wide as the prothorax, feebly convex, minutely and densely

punctate ;
prominences rather small and feeble ; antennae slender,

longer than the head and prothorax, very slightly incrassate
;
joints

two or four decreasing in length, the latter distinctly elongate, tenth

slightly longer than wide ; eyes very large and coarsely granulated,

prominent; tempora very short, one-fourth as long, obtusely subangulate,

not prominent. Prothorax fully one-half wider than long, widest at

anterior two-fifths, where the sides are rather broadly rounded, thence

almost equally and rather strongly convergent to base and apex, and
very feebly arcuate in the latter sense; base broadly feebly arcuate, two-

thirds as wide as the disk, much narrower than the apex; the latter

truncate; apical angles obtuse, not distinctly rounded; basal obtuse and
slightly rounded; disk distinctly impressed, finely and densely punctate,

the punctures separated by less than twice their widths, and becoming
rather abruptly slightly larger and closer with the surface strongly,

finely reticulate near the sides. Elytra quadrate, a little wider and one-

half longer than the prothorax, scarcely perceptibly impressed near the

suture, except a very feeble mutual impression at the base, somewhat
coarsely but feebly punctate, the punctures separated by nearly twice

their own widths. Abdomen much narrower than the elytra, parallel

;

sides nearly straight; border rather thin and deep; surface minutely

reticulate, the reticulations almost granulose, also minutely and rather

sparsely punctate. Legs slender, short as usual. Length 2.5 mm.

Texas (locality not specified 2). U. S. National Museum.
This species was identified as memnonius Er. by M. Fauvel,

but it probably differs in the antennas, which are described by

Erichson as being a little shorter than the head and prothorax
;

here they are distinctly longer.

20 T. §pectatus n. sp.—Very slightly more robust, black; legs

and antennae very dark brownish-piceous, the latter scarcely paler at

base; pubescence short, very fine, and rather sparse; integuments shin-

ing. Head fully four-fifths as wide as the prothorax, nearly flat above,

ANNALS N. Y. ACAD. OF SCI., IV. Issued March, 1889.
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finely, densely punctate, shining, the punctures distinctly separated;^

prominences small, moderate; antennae much longer than the head and
prothorax, very slender and very feebly incrassate; joints two to four

decreasing very slowly in length, elongate, tenth very decidedly longer

than wide; eyes very large, prominent; tempora very short, less than

one-third as long, strongly rounded. Prothorax widest at anterior

third, where the sides are rather strongly, evenly rounded, thence nearly

equally and rather strongly convergent to base and apex, straight in

the former sense, feebly arcuate in the latter; base feebly arcuate, two-

thirds as wide as the disk, much narrower than the apex; the latter

truncate; apical angles obtuse, not rounded; basal obtuse and distinctly

rounded; disk feebly convex, distinctly impressed, finely and sparsely

punctate, the punctures separated by from three to four times their

widths, and, near the sides, about twice as large and separated by but

slightly more than their own dimensions, the surface not becoming
less polished. Elytra quadrate, very slightly wider and one-half longer

than the prothorax, feebly impressed near the suture, rather coarsely

and deeply punctate; punctures separated by more than once and less

than twice their own diameters, slightly sparser laterally. Abdomen
parallel, distinctly narrower than the elytra; sides nearly straight;^

border moderate; surface minutely reticulate, also minutely and some-

what densely punctate. Legs slender. Length 2.6 mm.

Florida (Sand Point and Tampa 2). Mr. B. A. Schwarz.

Very easily distinguished from mancus, in which the eyes are

also very large, by its much sparser pronotal punctuation and

many other characters.

This species has also been identified as memnonius Er. by M.

Fauvel.

21 T. imbellis n. sp.—Rather slender, black; legs red-brown; an-

tennae fuscous, slightly paler at base; pubescence moderate in length,,

rather coarse and dense; integuments shining. Head three-fourths as

wide as the prothorax, very feebly convex, rather finely, densely punc-

tate; prominences moderate; antennae longer than the head and pro-

thorax, slender, feebly incrassate; joints two to four uniformly and

slowly decreasing in length, the latter elongate, more than twice as

long as wide, tenth joint distinctly longer than wide; eyes large, promi-

nent, very coarsely faceted; tempora short, strongly rounded, but

slightly prominent, not quite one-third as long as the eye. Prothorax

two-fifths wider than long, widest just behind anterior third, where the

sides are evenly rounded, and thence coarctate to the apex, strongly

convergent and straight to the base; the latter broadly arcuate, fully

two-thirds as wide as the disk, much narrower than the apex; the latter

truncate; apical angles broadly obtuse; basal slightly rounded ; disk

rather finely punctate in the middle, where the punctures are separated
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by fully twice their own diameters, almost three times as wide at the

sides where they are very narrowly separated, but scarcely polygonally

crowded, impressions distinct, broad, even. Elytra nearly quadrate,

a little wider and nearly one-half longer than the prothorax, trans-

versely, rather strongly convex, very feebly impressed near the suture

toward base, rather coarsely and strongly punctate, the punctures sepa-

rated by slightly less than twice their own widths. Abdomen parallel,

slightly narrower than the elytra; sides feebly arcuate; border moderate;

surface very feebly reticulate, minutely and moderately densely punc-

tate. Legs slender. Length 2.4 mm.

Iowa (exact locality unknown 1). Mr. Otto Lugger.

Differs from spectatus, which it resembles in general char-

acters, in its more slender form, generally denser and more un-

even pronotal punctuation, and the more broadly rounded sides

of the prothorax.

22 T. lepi<lu§ n. sp.—Rather slender, black; legs throughout pale

rufo-testaceous; antennee piceous-black, feebly rufous at base; pubes-

cence short, not very dense; integuments shining. Head moderate,

rather convex; antennal prominences short and strong; antennae dis-

tinctly longer than the head and prothorax, slender, very feebly in-

crassate; joints two to four uniformly and rather rapidly decreasing in

length, the latter one-third longer than wide; eyes large, moderately

prominent and more finely faceted than usual; tempora short, strongly

rounded, one-third as long. Prothorax one-third wider than long;

sides broadly rounded anteriorly, coarctate to the apex, rather strongly

convergent and distinctly, evenly arcuate to the base, the latter very

feebly arcuate, two-thirds as wide as the disk, much narrower than the

apex, the latter truncate; apical angles scarcely rounded; basal more
strongly so; disk widest at anterior two-fifths, rather convex, finely,

rather densely punctate, the punctures separated by about twice their

own widths, larger and denser at the sides; impressions distinct, slightly

subinterrupted in the middle. Elytra quadrate, distinctly wider and
two-fifths longer than the prothorax, very feebly impressed near the

suture toward base, rather coarsely, strongly, and unevenly punctate,

the punctures much finer and sparser laterally and toward apex, rather

dense toward suture and base. Abdomen parallel, very slightly narrower
than the elytra and slightly wider than the prothorax; sides feebly

arcuate; border moderate; surface finely subgranulose, feebly shining,

minutely and rather .sparsely punctate. Legs slender. Length 2.4 mm.

Iowa (Cedar Eapids 1). Dr. E. Brendel.

This very distinct species is to be easily identified by its

rounded converging sides of the prothorax, pale legs, piceous

antennae and rather more finely faceted eyes.
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Group IV.

As far as ease of classification is concerned, the species of the

present group are by far the most interesting of the genus; they

are for the most part widely separated among themselves,

both in appearance and structural characters. The group

contains the largest and the smallest representatives of the

genus, and such forms as lithocharinus, ingens, and hrachyp-

terus stand out as markedly distinct types, perhaps connecting

the genus to its earlier and at present extinct allies. The
adopted classification follows:

—

Eyes small or at most moderate, the tempora not less than two-thirds

as long as the eye.

Pronotum coarsely and sparsely punctate, transverse.

Elytra longer than wide and about twice as long as the prothorax.

Elytral punctures denser; pronotal impressions very evident.

23 diffusus
Elytral punctures sparser; pronotal impressions very feeble.

24 lapsus
Elytra nearly as long as wide, much longer than the prothorax.

25 pliloeoporinus
Elytra much shorter than wide and but very slightly longer than

the prothorax 26 egregius
Pronotum much more finely and densely punctate.

Prothorax much wider than long, strongly rounded at the sides

anteriorly.

Elytra longer than wide; form depressed; extremely minutely,

densely punctate and pubescent; pronotum scarcely percep-

tibly impressed 27 litliocharinus
Elytra quadrate or shorter, but distinctly longer than the pro-

thorax.

Pronotum very distinctly bi-impressed

.

The Impressions strongly subinterrupted in the middle of their

length; antennae short or moderate, not longer than the

head and prothorax.

Elytra subquadrate 28 obliquus
Elytra slightly wider than long.

Legs and antennae deep black 29 sculptilis

Legs rufous; antennae fuscous 30 difficilis

The impressions not interrupted.

Antennae long, conspicuously longer than the head and pro-

thorax; size large; head small 31 congener
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Antennas short, not longer than the head and prothorax;

size small; head almost as wide as the prothorax.

32 agonus
Pronotal impressions feeble and not at all conspicuous.

Elytra short, much wider than long.

Antennae short, about as long as the head and prothorax.

33 temporalis
Antennae long, fully attaining the middle of the elytra.

34 probu»
Elytra quadrate or very slightly shorter than wide.

Form slender; legs piceous; antennae fuscous, 35 nanulus
Form more robust; legs and antennae pale flavate.

36 modestus
Elytra very short, subequal in length to the prothorax; integu-

ments very finely, strongly granulose and completely dull.

37 bracliypterus
Prothorax very slightly wider than long, very feebly or not at all

impressed.

Sides of prothorax very broadly and almost evenly arcuate, being

feebly convergent from apex to base; small, extremely

slender species.

Antennae short, not longer than the head and prothorax.

Piceous; elytra paler, rufescent 38 pertenui»
Piceous-black throughout 39 detractus

Antennae more slender, distinctly longer than the head and
prothorax 40 indigent

Sides of prothorax strongly rounded anteriorly, convergent and
nearly straight toward base; size very large.

Very slender, linear; pronotuni granulose, densely and rather

indistinctly punctate; elytra rather finely and much more
sparsely punctate 41 grapliiciii^

More robust, linear; pronotum and elytra coarsely, deeply, and
subconfluently punctate 42 iiigen»

Eyes larger; the tempora not more than one-half as long.

Tempora not less prominent than the eye o 43 incertus
Tempora very distinctly less prominent than the eye. . 44 delicatu»

I'he number of undiscovered forms in this group probably ex-

ceeds that of all the others combined; under these circum-

stances it is impossible to prevent doubt on the part of one

attempting to identify any independent collection by its means

alone. Ambiguity may possibly be considerably lessened by

making full use of the descriptions which follow, and to which

alone the above table is intended to serve as a key.
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23 T. diffusus n. sp.—Slender, deep black throughout the body,

legs, antennae, and oral organs; pubescence short, fine, and sparse;

integuments shining. Head very slightly narrower than the prothorax,

slightly wider than long, broadly convex, very coarsely and somewhat
sparsely punctate; prominences small, moderate; antennae robust, about

as long as the head and prothorax, abruptly clavate; second joint rather

robust, twice as long as wide, one-half longer than the third, the latter

very slightly longer than the fourth, which is scarcely as wide as long,

tenth slightly transverse; eyes small, very feebly convex, finely faceted;

tempora fully as long as the eye, broadly rounded and not very promi-

nent. Prothorax nearly one-half wider than long, widest at anterior

third, where the sides are moderately broadly rounded and nearly

coarctate to the apex, convergent and straight toward base; the latter

feebly arcuate, fully three-fourths as wide as the disk and rather dis-

tinctly narrower than the apex, which is transversely truncate; apical

angles obtuse, not rounded; basal distinctly rounded; disk with two
straight, feeble, longitudinal impressions, the entire surface finely retic-

ulate, but more strongly so in the impressions and near the sides, very

coarsely and sparsely punctate, the punctures round, very shallow,

variolate, nearly one-half as wide as the third antennal joint, and sepa-

rated by from once to twice their own diameters. Elytra distinctly

longer than wide, one-third wider than the prothorax, and about twice

as long; humeri right, very narrowly rounded; surface of each feebly

impressed along the suture, rather coarsely, deeply punctate; the punc-

tures impressed, much deeper, but not as large as those of the prothorax,

separated by nearly twice their own widths. Abdomen slightly nar-

rower than the elytra, parallel; sides very feebly arcuate; border thin

and rather deep; surface feebly convex, finely reticulate, minutely and
rather sparsely punctate. Legs short, slender; tarsi rather long. Length

2.5 mm.

California (Truckee, Nevada Co. 1).

No comparative remarks are necessary to distinguish this

very distinct species from any other here described.

24 T. Iap§us n. sp.—Rather robust, feebly convex, piceous-black

throughout; antennae, legs, and trophi same; pubescence short, rather

coarse and very sparse; integuments polished. Head very slightly nar-

rower than the prothorax, wider than long, broadly convex, coarsely and

sparsely punctate; prominences moderate in size, strong; antennae very

robust, about as long as the head and prothorax; club strong; second

joint scarcely more than one-half longer than wide and very slightly

longer than the third, fourth slightly wider than long; outer joints

transverse; eyes rather small and moderately finely faceted, somewhat
convex, very slightly prominent; tempora nearly as long and almost as

prominent, broadly rounded. Prothorax one-third wider than long.
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widest near the apex, where the sides are narrowly rounded and coarc-

tate to the apical angles, which are laterally prominent and minutely,

feebly dentiform, moderately convergent and feebly arcuate to the base,

which is feebly arcuate, fully four-fifths as wide as the disk and slightly

narrower than the apex; the latter broadly and distinctly arcuate through-

out the width; disk not distinctly impressed, but feebly tumid along

the middle toward base, coarsely and very sparsely punctate. Elytra

one-half wider and four-fifths longer than the prothorax, slightly

longer than wide, feebly impressed near the suture toward base, rather

coarsely and very sparsely punctate, the punctures slightly smaller

than those of the pronotum, but deeper and equally sparse. Abdomen
distinctly narrower than the elytra; sides nearly parallel and straight;

border rather narrow and deep; surface feebly reticulate, finely, rather

sparsely punctate, the punctures distinctly subasperate. Legs moderate.

Length 3.2 mm.

California (Truckee, Nevada Co. 1).

A very distinct species in its somewhat robust form, small

prothorax, coarse, very sparse punctures, black, robust antennae

and distinctly asperate abdominal punctures, this last character

being of very unusual occurrence. The tempora are very broadly

^nd feebly arcuate, and, as the eye is but very slightly promi-

nent, there is less of an emargination between the eye and tem-

pus than is usual in this part of the group.

25 T. pliloeoporinus Lee—Trans. Am. Ent. Soc, VI., p. 246.

—

Slender, rather convex, castaneous; abdomen piceous-black; legs pale

rufo-testaceous; antennae same toward base, more infuscate toward
apex; pubescence rather coarse, short, very sparse; integuments shining.

Head very slightly narrower than the prothorax, slightly wider than

long, rather convex, polished, very coarsely and sparsely punctate, the

punctures wanting in the middle; prominences moderate; antennae not

very robust, about as long as the head and prothorax, rather abruptly

and moderately clavate; joiuts two to four almost uniformly and very

rapidly decreasing in length, the former slightly robust and nearly

twice as long as the latter, which is scarcely as long as wide, tenth dis-

tinctly wider than long; eyes very small, rather finely faceted, very

feebly convex, not very prominent; tempora as long as the eye and
about equally prominent, broadly rounded. Prothorax widest at an-

terior third, where the sides are obtusely subangulato and very slightly

rounded, thence convergent and straight to the base, and slightly less

convergent and feebly arcuate to the apical angles, which are obtuse

and not rounded; basal slightly rounded; base broadly arcuate, scarcely

three-fourths as wide as the disk and distinctly narrower than the apex;

ihe latter truncate; disk two-fifths wider than long, extremely ob-
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soletely bi-impressed, very coarsely and sparsely punctate, the punc-
tures shallow, variolate, separated by from once to twice their own
widths, not appreciably larger or denser laterally. Elytra scarcely as

long as wide, just visibly wider and one-third longer than the prothorax,

strongly impressed near the suture; surface transversely rather convex,

feebly, coarsely rugulose, coarsely and sparsely punctate, the punctures

nearly as large as those of the prothorax and equally sparse. Abdomen
parallel, not narrower than the elytra; sides straight; border narrow,

moderately deep; surface feebly convex, feebly reticulate, minutely and
rather sparsely punctate. Legs slender. Length 2.6 mm.

Iowa (Cedar Eapids 2). Dr. E. Brendel.

A very coarsely and sparsely punctured species, remarkable

for its parallel sides and slender form; it is very distinct from

any other known to me.

The type in the cabinet of Dr. Le Conte is immature. The
phrase ''^ prothorax not wider than long'' occurring in the

original description is evidently the result of an oversight.

26 T. egregius n. sp.—Slender, slightly convex, black; legs pi-

ceous, the knees and tarsi paler; antennae black; pubescence fine,^

short, and very sparse; integuments shining. Head slightly narrower

and longer than the prothorax, rather convex, somewhat coarsely,

feebly, and sparsely punctate, distinctly more granulose laterally; eye&

moderate, slightly prominent, very coarsely faceted; tempora slightly

shorter, rounded and rather more prominent; antennae short, about as

long as the head and prothorax, gradually and rather strongly clavate;

outer joints strongly transverse and slightly perfoliate; second nearly

as long as the next two together and distinctly more robust, less than

twice as long as wide, fourth much shorter than the third and rather

strongly transverse. Prothorax widest in the middle, nearly two-thirds

wider than long; sides very obtusely angulate, extremely feebly con-

vergent and very feebly arcuate in the apical half, rather strongly con-

vergent and straight in the basal; base very feebly arcuate, nearly

three-fourths as wide as the disk: apical angles obtuse, but not rounded;

apex broadly, feebly arcuate; disk not perceptibly impressed, but very

feebly, longitudinally tumid in the middle toward base, very coarsely

and sparsely punctate, the punctures scarcely denser toward the sides,

where the surface is a little more strongly reticulate. Elytra much
wider than long, very slightly wider and scarcely one-fourth longer

than the prothorax, not at all impressed near the suture, feebly sub-

rugulose, coarsely and sparsely punctate, the punctures subequal ia

size to those of the prothorax, but deeper and distinctly denser. Ab-

domen in the middle slightly wider than the elytra; sides parallel and

feebly arcuate; margin rather fine; surface finely, feebly reticulate^^



Nortil American Species of Trogophlmus, 353

minutely and sparsely punctate. Legs ^moderately slender. Length
1.5 mm,

Khode Island (Newport 8).

A very distinct species, not liable to be confounded with any

other. It was taken by the author in considerable abundance in

the short moss, covering the salt marsh behind the ocean beach,

in April. It is not gregarious and its motions are very slow.

^27 T. lUliocliarinus Lee—Trans. Amer. Ent. Soc, VI., p. 245.

The two specimens before me were taken by the writer in

Marin Co., California; they agree in every particular With the

Le Contean type. As the species is very distinct and not liable

to be confounded with any other known to us, the original de-

scription will amply serve for its identification.

28 T. obliquusn. sp.—Rather slender, moderately convex, black; an-

tennae throughout and palpi black; legs piceous-black, knees and tarsi

very slightly paler; pubescence very fine, short, and sparse; integuments

strongly shining. Head just visibly narrower than the prothorax, rather

convex, densely and somewhat coarsely and deeply punctate; promi-

nences rather large and distinct; antennae robust, not quite as long as the

head and prothorax, rather strongly clavate; second joint more robust

and slightly longer than the third, fourth very small, scarcely as long as

wide, tenth distinctly wider than long, obconical, ninth abruptly much
wider than the eighth; eyes moderate, very slightly prominent, rather

finely granulate; tempora nearly as long as the eye, strongly rounded

and fully as prominent. Prothorax widest a little before the middle,

but slightly more than one-third wider than long; sides very broadly

rounded anteriorly, convergent and straight in the basal half; basal

angles slightly rounded; apical broadly obtuse, not rounded; base feebly

arcuate, three-fourths as wide as the disk, much narrower than the

apex; disk rather finely, sparsely punctate in the middle, punctures

twice as wide, variolate and just visibly separated toward the sides,

where the surface is also broadly impressed in the middle; median lon-

gitudinal impressions very distinct. Elytra quadrate, one-third wider

and nearly two-thirds longer than the prothorax, feebly impressed near

the suture, coarsely and deeply punctate, the punctures separated by
distinctly more than their own diameters. Abdomen slightly narrower

than the elytra and wider than the prothorax, parallel; sides feebly ar-

cuate; border moderate; surface feebly convex, feebly reticulate,

minutely and rather sparsely punctate. Legs short, slender. Length

2.3 mm.
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California (Lake Talioe 1).

A very distinct species, easily known by its shining, black in-

teguments and rather coarse, deep elytral punctuation.

29 T. $cu1pUli§ n. sp.—Moderately slender and convex, black

throughout, knees and tarsi very slightly piceo-testaceous; pubescence
short, fine, and sparse; integuments shining. Head very distinctly

narrower than the prothorax, feebly convex, rather finely and densely

punctate; prominences short, strong; eyes moderate, rather convex and
prominent; tempora about three-fourths as long, strongly, evenly

rounded and about as prominent as the eye: antennae rather short and
slender, feebly clavate, about as long as the head and prothorax; second

joint as long as the next two together, fourth scarcely longer than wide,

tenth slightly transverse. Prothorax scarcely one-third wider than

long, widest at the middle, where the sides are very obtusely subangu-

late, thence extremely feebly convergent and nearly straight to the

apex, and rather strongly convergent and just perceptibly sinuate to

the base, which is feebly arcuate and nearly three-fourths as wide as

the disk; apex broadly arcuate and nearly as wide as the disk; the latter

very strongly longitudinally bi-impressed, the impressions distinctly

subinterrupted, rather finely punctate; punctures feeble, separated by
twice their widths, except near the sides, where they are coarser and
slightly denser, with the surface moregranulose; elevated area between

impressions devoid of punctures. Elytra slightly wider than long, about

one-third wider and longer than the prothorax, rather convex, im-

pressed near the suture, coarsely and deeply punctate, the punctures

separated by distinctly more than their own diameters; surface also

coarsely and feebly rugulose. Abdomen slightly narrower than the

elytra; sides parallel and very feebly arcuate; border moderate; surface

minutely and feebly reticulate, minutely and rather sparsely punctate.

-Legs slender. Length 2,1 mm.

California (Sonoma and Lake Cos. 13).

Distinguishable by its deep pronotal impressions, which are

unusually strong for this division of the genus. It is not

closely related to any other species here described.

30 T. difflcilis n. sp.—Moderately slender and feebly convex,

castaneous; elytra piceous; antennae castaneous; legs slightly paler,

ferruginous; pubescence rather short and coarse, moderately dense,

finer, sparser on the abdomen; integuments rather shining. Head just

visibly narrower than the prothorax, rather convex, finely granulose

laterally, smoother and finely, sparsely punctate in the middle; promi-

nences rather strong, small; eyes small, somewhat finely faceted, mode-

rately convex; tempora broadly rounded, as long as and slightly more
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prominent than the eyes; antennae rather short and robust, gradually

and rather strongly clavate, as long as the head and prothorax; second

joint nearly as long as the next two together, but very slightly more
robust, twice as long as wide, third much longer than the fourth, the

latter about as long as wide, tenth very slightly wider than long.

Prothorax widest at anterior third, where the sides are broadly rounded

and coarctate to the apex, slightly more strongly convergent and very

feebly arcuate to the base, w^hich is feebly arcuate, nearly three-fourths

as wide as the disk, and much narrower than the apex; the latter trans-

'versely truncate; apical angles obtuse, not rounded; disk about one-

third wider than long, feebly convex, very strongly, longitudinally bi-

impressed, the impressions distinctly subinterrupted, finely and not

very densely punctate, the punctures much larger, denser, and more
scabrous near the sides. Elytra slightly wider than long, one-third

wider and longer than the prothorax, rather strongly impressed near

the suture, rather coarsely punctate, the punctures separated by nearly

twice their own widths, and finer and sparser exteriorly and toward

apex. Abdomen about as wide as the elytra; sides parallel and de-

cidedly arcuate; border moderate; surface finely reticulate, minutely

and sparsely punctate. Length 2.4-2.8 mm.

North Carolina (French Broad River 2); Maryland 3. Mr.

Lugger.

The joints two to four of the antennae may be said to

decrease nearly uniformly, and very rapidly in length. The
pronotal impressions are very strong, which, together with the

coloration of the body, will readily serve to identify this species.

31 T. congener n. sp.—Rather slender, black; legs and antennae

throughout piceous; pubescence dense, short, fine; integuments feebly

shining. Head scarcely three-fourths as wide as the prothorax, rather

convex, minutely and extremely densely punctate, subalutaceous;

prominences short, strong; antennae distinctly longer than the head and
prothorax, slender, very feebly incrassate; joints two to four uniformly

and moderately decreasing in length, the latter decidedly elongate,

tenth very slightly longer than wide; eyes rather small, slightly promi-

nent, the tempora two-thirds as long, very strongly arcuate through-

out and as prominent as the eyes, not angulate. Prothorax nearly one-

half wider than long, widest at anterior two-fifths, where the sides are

rather broadly rounded; thence rather feebly convergent and slightly

arcuate to the apex, and more strongly so and very feebly arcuate to

the base; the latter broadly arcuate, two-thirds as wide as the disk,

very much narrower than the apex; the latter truncate; apical angles

obtuse, feebly, sublaterally dentate; basal obtuse, rather broadly

rounded; disk feebly convex, finely, rather deeply and very densely
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punctate, the punctures separated by a little more than their own
widths, suddenly larger, shallow, variolate, and polygonally crowded
near the edge

; impressions broad and distinct. Elytra quadrate, very
slightly wider and nearly one-half longer than the prothorax, feebly

impressed near the suture, rather finely and densely punctate; punc-
tures separated by but slightly more than their own diameters. Ah-
domen parallel, distinctly narrower than the elytra; sides very feebly

arcuate; border moderate; surface finely reticulate, minutely and rather

densely punctate. Length 2.8 mm.

Pennsylvania (Allegheny Co. 1). Dr. Hamilton.

Easily distinguishable by its dense pronotal and abdominal

punctuation, and distinct and uninterrupted pronotal impres-

sions.

32 T. agonus n. sp.— Slender, rather depressed and linear, piceous;

abdomen black; legs and antennae dark piceous-brown; pubescence

short, rather coarse and not very dense; integuments feebly shining.

Head scarcely perceptibly narrower than the prothorax, wider than

long, rather convex, densely punctate; punctures moderately fine, deep,

sparser in the middle
;
prominences small, moderate ; eyes small,

sHghtly convex ; tempora fully as long as the eye, evenly rounded and

distinctly more prominent; antennae short, about as long as the head

and prothorax, not very robust, moderately incrassate; joints two to

four very rapidly decreasing in length, the former scarcely twice as

long as wide, the latter distinctly transverse, tenth one-third wider than

long. Prothorax short, nearly three-fifths wider than long, widest

just before the middle, where the sides are very broadly, evenly arcuate

and coarctate to the apex, more convergent and more feebly arcuate to

the base, which is strongly arcuate, the angles being very obtuse and

scarcely at all observable; apex much wider than the base, broadly,

distinctly arcuate; angles distinctly rounded; disk distinctly bi-im-

pressed, the impressions parallel and not interrupted, densely and some-

what coarsely punctate; punctures somewhat variolate, very distinct,

generally separated'by about one-third their own diameters, but finer

and sparser along the middle; surface broadly, indefinitely impressed

laterally. Elytra scarcely as long as wide, one-fourth wider and three-

fourths longer than the prothorax, distinctly impressed near the suture

toward base, somewhat coarsely punctate, the punctures equal in size

to those of the pronotum, deep and generally separated by their own
diameters. Abdomen slightly narrower than the elytra, parallel; sides

straight; border moderate; surface minutely and feebly reticulate, very

minutely and rather sparsely punctate. Length 1.9 mm.

Tennessee 1. Mr. Otto Lugger.

A distinct species which may be readily known by its small^
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transverse, rather coarsely, but very densely punctate prothorax,

with the posterior angles not at all evident.

There is no natural division basable on the strength of the

pronotal impressions, the character as employed in the table

being purely artificial. The species, therefore, although placed

near congener in the table, is not allied very closely to it

except in the strongly marked impressions; in all its other

characters, especially including general facies and size, it

is a member of the following group of four species ending witli

modestus, and is more particularly similar in outline to nanulus,

33 T, temporalis n. sp.—Rather slender and convex, black; legs

-and antennae piceous, knees and tarsi ,very slightly paler; pubescence

very fine, short, rather sparse; integuments feebly shining. Head
about as wide as and slightly longer than the prothorax, broadly con-

vex, finely and very densely punctate, subalutaceous; prominences

small, very short and rather feeble; antennae very moderately robust,

about as long as the head and prothorax, rather feebly clavate; joints

two to four decreasing uniformly and very rapidly in length, the former

distinctly more robust, distinctly longer than wide, the latter slightly

wider than long, tenth a little transverse; eyes small, slightly convex

and prominent; tempora nearly as long, broadly rounded and slightly

more prominent, Prothorax widest at the middle; sides very broadly,

obtusely subangulate, very feebly convergent anteriorly, more strongly

so posteriorly; base and apex both broadly, feebly arcuate; base nearly

three-fourths as wide as the disk, much narrower than the apex; api-

cal angles obtuse, but scarcely perceptibly rounded; basal more broadly

so; disk one-half wider than long, broadly, almost evenly convex; me-
dian impressions almost obsolete and barely visible; punctures mode-
rate, slightly irregular, 'generally separated by more than their own
widths, but denser toward the sides and toward base in the median im-

pressions. Elytra distinctly shorter than wide, shghtly wider and
longer than the prothorax, very feebly impressed, rather coarsely,

deeply, and unevenly punctate, the punctures separated by from once

to twice their own diameters. Abdomen as wide as the elytra, parallel;

sides nearly straight; border moderate; surface shining, feebly reticu-

late, minutely and sparsely punctate. Legs moderate. Length 1.8 mm.

New York 2, Mr. J. B. Smith; Massachusetts 2, Mr. F.

Blanchard.

The short elytra, small eyes, and large tempora will easily dis-

tinguish this small but very distinct form.
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34 T, protons n. sp.—Rather slender, feebly convex, black; legs dark
piceous-brown, antennae dark-brown, slightly testaceous at base and
apex; pubescence fine, short, moderately dense, except on the abdomen,
where it is very sparse; the latter strongly shining, elsewhere slightly less

so. Head slightly narrower than the prothorax, feebly convex, minutely
and rather sparsely punctate; prominences short, broad, moderate; eyes

small, slightly convex, not very prominent; tempora a little longer than
the eye and slightly more prominent, broadly rounded; antennae mode-
rately robust, distinctly longer than the head and prothorax, feebly

clavate; second joint distinctly longer and more robust than the third,

scarcely twice as long as wide, fonrth nearly as wide as long, tenth

distinctly wider than long. Prothorax a little less than one-half wider
than long, widest at anterior two-fifths, where the sides are rather

broadly, evenly rounded, coarctate to the apex, moderately convergent

and becoming nearly straight toward base; the latter feebly arcuate,

nearly three-fourths as wide as the disk, and slightly narrower than
the apex; apical angles obtuse and slightly rounded; disk almost im-

perceptibly bi-impressed, very finely and moderately densely punctate.

Elytra distinctly wider than long, distinctly wider and nearly one-third

longer than the prothorax, very feebly impressed near the suture,

rather coarsely and deeply punctate, the punctures separated by more
than their own diameters. Abdomen fully as wide as the elytra; sides

parallel and somewhat strongly arcuate; border rather strong; surface

almost smooth and polished, very minutely, sparsely punctate. Legs

short and slightly robust. Length 2.3 mm.

North Carolina (French Broad River 1).

Peculiar in its rather short elytra, more highly polished ab-

domen, and coarse elytral punctuation.

35 T. naiiulus n. sp.—Rather slender, moderately convex, black;

legs piceous, tibiae, tarsi, and antennae brovvn; pubescence short,

dense, excessively fine and scarcely visible on the head and pronotum,

coarser, longer, sparser, and more distinct on the elytra and abdomen;
integuments subalutaceous. Head very slightly narrower but not longer

than the prothorax, strongly convex, extremely minutely and densely

punctate; prominences small, moderate; eyes very small, very feebly

convex, not prominent; tempora broadly rounded, slightly longer and
distinctly more prominent than the eye; antennae rather robust, as long

as the head and prothorax; club distinct; outer joints strongly trans-

verse; second as long as the next two together and distinctly more
robust, fourth wider than long. Prothorax one-third wider than long,

widest slightly before the middle; sides very broadly rounded, coarctate

to the apex, more strongly convergent and broadly arcuate to the base;

the latter feebly arcuate, nearly three-fourths as wide as the disk, slightly^
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narrower than the apex; the latter truncate; apical angles slightly ob-

tuse, very narrowly rounded; basal broadly rounded; disk very broadly

and extremely feebly bi-impressed, extremely minutely and densely

punctate, the punctures throughout the head and pronotum in mutual
contact. Elytra very slightly wider than long, distinctly wider and
one-half longer than the prothorax, very feebly impressed near the

suture, rather finely and densely punctate, the punctures more than
twice as wide as those of the pronotum, and separated by scarcely their

own diameters. Abdomen very slightly narrower than the elytra;

sides parallel and nearly straight; border moderate; surface minutely,
feebly reticulate, and minutely and rather densely punctate. Length
1.5 mm.

Texas (Galveston 5); New Jersey (Cape May 3).

A small species, with very fine, rather dense punctuation and
decidedly alutaceous lustre. It is sometimes partially cas-

taneous, with paler legs, probably from immaturity.

On the occiput, in a transverse line midway between the

posterior extremity of the eyes and the base of the head, there are

two feeble tubercles, mutually slightly more distant than either

from the lateral margin; they are excessively minute and only

observable under oblique illumination.

The significance of these two minute tubercles is not easy to

divine. I have not noticed them elsewhere in the Oxytelini_,

and they are not evident in some specimens of the present

species, which may possibly be females. Perhaps they may con-

stitute a rudimentary beginning or a degradation of the ocelli,

which constitute so marked a feature of the great and hetero-

geneous tribe Omalini.

36 T. modestusn. sp.—Rather robust, dark castaneous; abdomen
piceous- black; legs and antennae throughout pale flavate; pubescence

very short, moderately dense; integuments rather shining. Head large,

very slightly narrower than the prothorax, rather strongly convex,

finely, densely punctate; punctures less dense in the middle; promi-

nences large, rather strong; eyes moderate and finely faceted, mode-
rately convex and slightly prominent; tempera about two-thirds as

long, broadly rounded and nearly as prominent; antennae short, mode-
rately robust, slightly shorter than the head and prothorax; club strong;

second joint nearly as long as the next two combined, fourth scarcely

as long as wide, outer joints transverse. Prothorax widest slightly

before the middle; sides broadly, nearly evenly arcuate from apex to

base, slightly straighter and more convergent near the latter, which
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is feebly arcuate and about four-fifths as wide as the disk; apex feebly

arcuate; apical angles slightly obtuse and not at all rounded; basa^l

rather broadly so; disk one-fourth wider than long, feebly bi-impressed,

finely and densely punctate, the punctures separated by more than

their own diameters and becoming confused and slightly scabrous near

the sides. Elytra slightly wider than long, nearly one-fourth wider

and over one-half longer than the prothorax, finely and rather densely

punctate, the punctures about twice as wide as those of the pronotum,

and separated by slightly more than their own widths. Abdomen dis-

tinctly narrower than the elytra, parallel; sides nearly straight; border

rather narrow and deep; surface somewhat finely reticulate, minutely

and not very densely punctate; the setae of the terminal fringes are

rather long and coarse. Legs moderate. Length 1.7 mm.

Texas (Austin 2).

Very easily known by its short, robust form, rather large

head, short, flavate antennae and rather larger, more finely

granulated eyes.

37 T. bracliypterus Lee—Thinobius brack. Trans. Am. Ent.

Soc, VI., p. 240.

This very remarkable species is one of the most minute of the

genus. It may be known by its very small, feebly convex eyes,

long, feebly arcua^te tempora, Very short elytra, and dense, dull

integuments. Length, 0.6-0.7 mm.

38 T. pertenuis n. sp.—Very slender, linear, moderately convex,

dark brownish-piceous; elytra pale red-brown; legs and antennae

paler, flavo-testaceous; pubescence minute, fine and moderately dense;

integuments somewhat shining. Head as wide as the prothorax and

about as long as wide, rather convex, minutely and very densely punc-

tate; prominences moderate; eyes rather small, feebly convex and not

prominent; tempora about three-fourths as long as the eye, broadly

rounded and equally prominent; antennae short, rather incrassate,

slightly shorter than the head and prothorax; second joint slightly

shorter than the next two together and a little more robust, fourth

wider than long, tenth distinctly wider than long. Prothorax very

slightly wider than long; sides feebly convergent from apex to base

and feebly, nearly evenly arcuate; base feebly arcuate, four-fifths as

wide as the apex; the latter subtruncate; apical angles right and very

narrowly rounded; basal more broadly so; disk with scarcely a trace of

impressions, very minutely punctate, the punctures separated by nearly

twice their own widths. Elytra distinctly longer than wide, one-third

wider and nearly two-thirds longer than the prothorax; sides parallel

and straight; disk scarcely perceptibly impressed near the suture,
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finely and not very strongly punctate; punctures twice as wide as

those of the prothorax and separated by much more than their own
diameters. Abdomen distinctly narrower than the elytra, very elongate;

sides parallel and straight; border moderate, shallow; surface very

feebly reticulate, minutely and moderately densely punctate. Legs

very short. Length 1.7 mm.

Texas (Austin 1).

One of the most slender and elongate species of the genus.

39 T, detraetus n. sp.—Very slender, linear, piceous-black; elytra

almost imperceptibly paler; legs flavate; antennae fuscous, paler at

base; pubescence fine, very short and moderately dense; integuments

feebly shining. Head as wide as the prothorax, slightly wider than

long, rather convex, finely and very densely punctate; prominences

moderate; eyes small, feebly convex, and scarcely at all prominent;

tempora about as long, broadly rounded and as prominent as the eye;

antennae short, robust, not as long as the head and prothorax; outer

joints strongly transverse; second joint as long as the next two together

and decidedly more robust, third but slightly longer than wide, fourth

transverse. Prothorax nearly one-fourth wider than long; sides feebly

convergent from apex to base, feebly and almost evenly arcuate; base

feebly arcuate, nearly five-sixths as wide as the apex ; the latter very
feebly arcuate; apical angles very narrowly rounded; basal more broadly

so; disk with very slight traces of impressions, minutely and densely

punctate; the punctures separated by nearly twice their widths. Elytra

distinctly wider and about one-half longer than the prothorax, slightly

longer than wide, very feebly impressed, very finely and rather

densely punctate, the punctures rather larger than those of the pro-

notum and separated by about twice the interval. Abdomen rather

broad, but slightly narrower than the elytra, parallel; sides straight;

border moderate, very shallow; surface finely reticulate, minutely and
rather densely punctate. Legs very short and somewhat robust. Length

1.5 mm.

Iowa (Cedar Rapids 2). Dr. E. Brendel.

Closely allied to indigenSy but differing in its darker color, and

especially darker antennae, in the apical angles of the prothorax,

which are here narrowly rounded, in its proportionally shorter

tempora, slightly sparser punctuation, and much shorter an-

tennae. The male is rather more slender than the female, with

a distinctly narrower abdomen, but both sexes are slightly more
robust and with a proportionally narrower abdominal border than

indigens,

ANNALS N. Y. ACAD. OF SCI., IV. Issued March, 1889.
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40 T. indi§^ens n. sp.—Very slender, linear, dark castaneous; ab-

domen piceous; legs, oral organs, and antennas flavate; pubescence
very short, fine, and dense; integuments subalutaceous. Head as wide
as the prothorax, rather convex, minutely and very densely punctate;

prominences small and strong; eyes very small, feebly convex, scarcely

at all i^rominent; tempora distinctly longer, broadly rounded, and
equally prominent; antennae slightly robust and rather strongly capitate,

much longer than the head and prothorax; outer joints strongly trans-

verse; second joint slightly shorter than the next two combined, fourth

transverse. Prothorax about one-fifth wider than long; sides feebly

convergent from apex to ^base, broadly and distinctly arcuate; base

feebly arcuate, slightly narrower tlian the apex: the latter transversely

truncate; apical angles nearly right, not in the least rounded; basal

slightly rounded; disk with the feeblest possible trace of impressions,

minutely and very densely punctate, the punctures separated by nearly

their own widths. Elytra rather distinctly wider and about two-fifths

longer than the prothorax, very slightly longer than wide, scarcely per-

ceptibly impressed near the suture and only toward base; finely and
densely punctate, the punctures slightly larger than those of the pro-

notum and separated by nearly twice the distance. Abdomen long and
parallel, slightly narrower than the elytra; sides straight; border mode-
Tate, shallow; surface finely reticulate, minutely and densely punctate.

Ziegs very slender. Length 1.5-1.7 mm.

Khode Island (Newport 10).

I found a small colony of this gregarious species on the under

side of a sfcone, imbedded in the damp bottom of a partially dry

ditch, in April. Its motion is very slow.

As in many species of this genus, especially the smaller and

more slender, the antennae are distinctly perfoliate.

41 T. g^raphicu§ n. sp.—Very slender, linear, moderately convex,

piceous; elytra slightly rufous; apical margin of the last two segments

paler; legs dark rufo-testaceous; antennas fuscous, paler at base and

apex; pubescence short, rather coarse, moderately dense; integuments

dull, the elytra rather shining. Head slightly narrower than the pro-

"thorax, feebly convex, strongly granulose, rather coarsely, very feebly,

and somewhat densely punctate; prominences rather large; eyes mode-

rate, feebly convex, coarsely faceted; facets strongly convex; tempora

^bout three-fourths as long, broadly rounded, as prominent as the eye;

antennae rather slender, very feebly incrassate, slightly longer than the

head and prothorax; joints two to four uniformly and very rapidly de-

creasing, the fourth slightly longer than wide and one-half as long as the

second, tenth as wide as long. Prothorax very slightly wider than

long, widest at anterior two-fifths; sides rather strongly rounded and
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almost evenly coarctate to the apex, moderately convergent and nearly

straight toward base; the latter feebly arcuate, less than three-fourths

-as wide as the disk, very much narrower than the apex; the latter

broadly arcuate; apical angles obtuse, but scarcely rounded; disk with the

feeblest possible trace of two broad longitudinal impressions, feebly

convex, finely, densely, and strongly granulate, coarsely, very feebly,

densely, and indistinctly punctate, the punctures slightly separated.

Elytra quadrate, slightly wider and two-tifths longer than the pro-

thorax, feebly impressed near the suture, which is narrowly but strongly

elevated, moderately coarsely, subasperately punctate, the punctures

separated by nearly twice their widths; interspaces not granulose,

shining. Abdomen slightly wider behind, at base distinctly narrower

than the elytra; sides almost straight; border thick and shallow; seg-

ments transversely and rather more than usually impressed at base;

surface finely, rather strongly reticulo-granulose, feebly shining, mi-

nutely, sparsely, and not distinctly punctate. Legs somewhat robust.

Length (strongly extended) 3.8 mm.

Missouri 1.

The granules of the pronotum are very strong, fine, and dense,

giving an absolutely dull surface on which the punctures are

very indistinct; these under sufficient power are seen to be merely

small circular areolae, very shallow and with the bottom smooth

and shining.

42 T. ingens n. sp.—Moderately slender, linear, black; legs dark
rufous; antennae fuscous, rufous at base; pubescence short, coarse,

moderately dense; integuments dull. Head about four-fifths as wide as

the prothorax, not very convex, coarsely and very densely punctate;

prominences large, moderate in elevation; eyes small but rather con-

vex, slightly prominent; tempora fully as long, rather strongly rounded
and almost as prominent as the eye; antennae slightly longer than the

head and prothorax, rather robust and moderately incrassate, all the

joints longer than wide; two to four uniformly and very gradually de-

creasing in length. Prothorax widest at anterior third, about one-fifth

wider than long; sides anteriorly rather strongly, evenly rounded and
coarctate to the apex, rather strongly convergent and straight to the

base, which is feebly arcuate, scarcely three-fourths as wide as the disk,

and much narrower than the apex; the latter subtruncate; apical

angles obtuse, slightly rounded; basal more broadly so; disk not per-

ceptibly impressed, rather depressed in the middle, coarsely and ex-

tremely densely punctate, the punctures subconfluent. Elytra quad-

rate, slightly wider and two-fifths longer than the prothorax; feebly

impressed near the suture, coarsely and very densely punctate, the punc-

tures equal in size to those of the pronotum, but slightly deeper, some-
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what subconfluent. Abdomen at base slightly narrower than the elytra^

slightly wider behind; sides straight; border very thick but not very

deep; surface minutely granulose, rather coarsely, very densely punc-

tate toward base, more sparsely so toward apex. Legs short and very

robust. Length 4.2 mm.

Iowa (OedarKapidsl); Illinois 2. Dr. Brendeland Mr. Lugger.

This species is one of the giants of the genus and is very distinct

in all its characters, but cannot be generically separated, as far

as can be judged without dissection.

The individual facets of the eye are large and very much less

strongly convex than in any other species which I have examined.

43 T. incertus n. sp.—Slightly robust, piceous; elytra rufescent; ab-

domen black; legs and antennae flavate; pubescence very fine, shorty

not dense; integuments shining. Head very slightly wider than long,

scarcely perceptibly narrower than the prothorax, broadly convex,

strongly reticulate or subgranulose, the punctures very minute and not

distinct among the reticulations; prominences not very strong, mode-
rate in size; eyes rather large and finely faceted, convex and somewhat
prominent, the tempora scarcely one-half as long, rounded and equally

prominent; antennae short, rather slender, somewhat strongly in-

crassate, about as long as the head and prothorax; outer joints distinctly

transverse, two to four rapidly shorter, fourth scarcely wider than long.

Prothorax one-third wider than long, widest near anterior third, where
the sides are rather strongly rounded and coarctate to the apex, feebly

convergent and nearly straight toward base; the latter strongly arcuate,

four-fifths as wide as the disk and subequal* to the apex; the latter very

feebly arcuate; apical angles narrowly rounded; disk very obsoletely

bi-impressed, the impressions interrupted, finely and obsoletely sub-

reticulate, very minutely, feebly punctate, the punctures separated by
three or four times their own widths, except near the sides, where they

become abruptly coarse and dense, with the surface dull. Elytra

slightly shorter than wide, one-third wider and one-half longer than

the prothorax, distinctly impressed on the suture toward base, rather

finely and sparsely punctate, the punctures four times as wide as those

of the prothorax, separated by more than their own diameters. Ab-

domen distinctly narrower than the prothorax, parallel; sides very

feebly arcuate; border moderate; surface very obsoletely and somewhat
finely reticulate, minutely and sparsely punctate. Legs rather slender.

Length 1.8 mm.

Tennessee 3. Mr. Otto Lugger.

This species is somewhat intermediate between the two groups

IV and V, as shown by the increase in the size of the eye and
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shortening of the tempora; the latter, however, still remain as

prominent as the eye, and it is therefore a more nearly normal

form for the group than the following.

44 T. <1elicatu§ n. sp.—Slender and somewhat depressed, piceous;

elytra paler, rufo-piceous; abdomen black; legs dark brownish-flavate;

antennae piceo-castaneous; pubescence extremely fine, short, and dense;

integuments subalutaceous. Head very slightly narrower than the pro-

thorax, moderately convex, minutely and very densely punctate; promi-

nences small but strong; eyes large, moderately convex and but slightly

prominent, much more than usually finely faceted; tempora short,

scarcely more than one-third as long, narrowly rounded and not quite

as prominent as the eye; antennae rather slender, distinctly capitate, as

long as the head and prothorax; joints two to four decreasing very
rapidly in length, the fourth much wider than long, second more robust,

tenth distinctly transverse. Prothorax two-fifths wider than long,

widest at anterior third, where the sides are evenly and rather strongly

rounded and coarctate to the apex, moderately convergent and nearly

straight toward base; the latter feebly arcuate, four-fifths as wide as

the disk and slightly narrower than the apex; the latter transversely

truncate; apical angles slightly obtuse, not distinctly rounded, the basal

broadly rounded; disk very fiaely and extremely densely punctate;

median line not at all impunctate, although slightly tumid toward base;

surface very feebly bi-impressed, the impressions almost completely

interrupted in the middle, so as to form four feeble oval impressions.

Elytra slightly longer than wide, one-third wider and three-fourths

longer than the prothorax, very feebly impressed near the suture to-

ward base, finely and densely punctate. Abdomen scarcely at all nar-

rower than the elytra, parallel; sides nearly straight; border wide and
very shallow; surface finely reticulate, minutely and very densely punc-

tate. Legs normal. Length 1.3 mm.

Michigan (Detroit 1). Mr. E. A. Schwarz.

Quite distinct from any other in this group, except the pre-

ceding, in its larger eyes and relatively shorter tempora; in fact,

it constitutes an apparent transition from the present group to

the following.

Group V.

A large section of this extensive group shows considerable

affinity with Bledius in the form of the prothorax, but in scarcely

any other way, the species of this section being closely allied

and often difficult to identify from descriptions. The group is

somewhat heterogeneous, containing several sections which differ

considerably from each other in general form and appearance.



366 A Preliminary Monograph of the

The following table will, it is hoped, prove of some service as^^

an aid to identification:

—

Body less slender, sometimes quite robust, more convex, the pronotum
generally not at all impressed, although sometimes exhibiting very-

feeble traces of the usual two impressions.

Prothorax widest at or near anterior third, the sides at this point

more strongly rounded and evenly coarctate to the apex.

Eyes smaller, but very slightly prominent and not so coarsely

faceted, the tempora very slightly visible behind them, broadly

rounded and convergent posteriorly, and distinctly less prominent
than the eye 45 pudicu§^

Eyes very convex, prominent, more coarsely faceted as usual.

Form more robust; prothorax but slightly narrowed toward base^

the sides parallel in the apical half and strongly arcuate; legs

pale. , 46 robu§tulu»
Form more slender; prothorax strongly narrowed toward base,,

the sides strongly rounded in the anterior third.

Eyes smaller, scarcely longer than the first antennal jointr

47 confiiii»

Eyes much larger and more prominent, very coarsely faceted^

distinctly longer than the first antennal joint.

48 pauperculus
Prothorax gradually and moderately narrowed from apex to base and

broadly, evenly, and rather strongly arcuate; body rather slender

and convex.

Pronotum with a distinct median impunctate line extending from

the basal margin to the apex, gradually becoming broader through-

out its length 49 lang[uidu»
Pronotum without a median impunctate line, the punctures a little

more sparsely distributed in the middle near the apex.

50 bi|»uiicticollis

Prothorax widest at or near the middle, the sides at this point rather

narrowly rounded and very obtuse, thence parallel or feebly con-

vergent and more or less feebly arcuate to the apex, and more
distinctly convergent and more nearly straight to the base.

Size larger, not less than 2 mm. in length; pronotal punctures

distinctly separable, the interspaces shining; eyes normal for

the group and without trace of tempora.

Prothorax large, as wide as the elytra.

Punctuation excessively fine and dense, lustre dull; median
impunctate line of pronotum very narrow.

Piceous; sides of prothorax in anterior half parallel.

51 §iinplarius
Castaneous; abdomen piceous; sides distinctly convergent

from behind the middle to the apex 52 pallidiilu»
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Punctuation coarser and sparser; lustre shining; median ini-

punctate line of pronotum wide and evident. .53 convexulus
Prothorax distinctly narrower than the elytra; color black, rarely

slightly piceous.

Antennae less robust, much longer than the head and prothorax,

the latter relatively much smaller 54 debilis
Antennae robust, never longer than the head and prothorax, the

latter relatively larger.

Elytra slightly longer than wide, with two small approximate
impressions at the middle of the base; abdomen much nar-

rower than the elytra, slender, linear, with the sides

straight 55 bleciiinus

Elytra slightly but distinctly wider than long and but very

slightly wider than the abdomen.
Abdominal punctuation tine and very dense, with the sur-

face alutaceous; punctuation and pubescence through-

out very dense, the latter conspicuous.

Elytra not at all impressed, rather convex 56 fallax
Elytra distinctly impressed near the suture toward base,

57 providus
Abdominal punctuation very minute and much sparser,

the surface distinctly shining; pubescence extremely

short and fine, and, although sometimes rather dense,

never decidedly conspicuous.

Legs pale flavate; prothorax narrowed very slightly be-

hind, the base almost as wide as the apex.

58 inquisitus
Legs black or piceous-black, the tarsi and sometimes the

knees paler; prothorax strongly narrowed behind,,

the base being much narrower than the apex.

Prothorax more strongly transverse, about one-fourth

wider than long, the surface more finely and densely

punctate and decidedly alutaceous, the median im-

punctate line very fine and slightly tumid.

59 facetu»
Prothorax more elongate, not more than one-fifth

wider than long, more coarsely, sparsely punctate,

shining or polished; median impunctate area not

tumid.

Punctuation denser, the punctures separated by
about their own diameters 60 eoiifiisus

Punctuation sparser, the punctures separated by

about twice their own diameters. ..61 §crupulus
Size smaller, 1.5 mm., slender; lustre dull, the punctures of the

pronotum not distinct 62 insolUus
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Size very small ; body depressed ; eyes smaller and more finely

faceted, the tempora slightly visible behind them but not promi-

nent 63 uniformis
Body very slender and linear

;
pronotum with two parallel, approxi-

mate and very distinct impressions ; body black, elytra more or

less pale.

Antennae shorter, as long as the head and prothorax 64 filum
Antennae longer, more slender, distinctly longer than the head and

prothorax ; legs pale.

Prothorax nearly one-fourth wider than long, and strongly nar-

rowed toward base
;
pubescence coarse 65 decolorata§

Prothorax about one-fifth wider than long, more feebly narrowed
toward base

;
pubescence shorter and very fine. . . .66 tantillus

45 T. pudicu«« n. sp.—Rather robust and convex, black through-

out ; legs, antennae and palpi piceous-black, tarsi flavate
;
pubescence

very minute, slender and moderately dense, not conspicuous ; body
shining, head and prothorax alutaceous. Head distinctly narrower

than the prothorax, fully as long as wide, rather convex, finely reticu-

late, minutely and densely punctate
;
prominences small, not very pro-

nounced ; eyes small, moderately convex, not very coarsely faceted,

and but slightly prominent ; antennae short, slightly shorter than the

head and prothorax, rather slender, very feebly incrassate
;
joints two

to four uniformly and very rapidly decreasing in length, fourth scarcely

as long as wide, tenth slightly wider than long. Prothorax slightly

shorter than the head, one-third wider than long, widest at anterior

third, where the sides are rather narrowly, evenly rounded and coarc-

tate to the apex, rather strongly convergent and nearly straight toward

base ; the latter broadly arcuate, three-fourths as wide as the disk and
much narrower than the apex; the latter broadly and very feebly arcu-

ate ; apical angles slightly obtuse, but very slightly rounded, basal

more broadly so ; disk excessively feebly and indistinctly bi-impressed,

broadly convex, minutely, densely granulose, very minutely, scarcely

perceptibly and moderately densely punctate, without smooth median
line ; surface scarcely visibly tumid in the middle near the basal mar-

gin. Elytra slightly wider than long, one-fourth wider and two-fifths

longer than the prothorax, very broadly, feebly impressed on the suture

near the base, somewhat coarsely, very feebly and densely punctate,

shining. Abdomen very slightly narrower than the elytra, parallel;

sides feebly arcuate; border moderate ; surface shining, rather coarsely

and feebly reticulate, minutely and not very densely punctate. Legs

very slender. Length 1.5 mm.

New Jersey (Cape May 6).

This very small species may be distinguished by its rather ro-

bust form and somewhat transverse unimpressed prothorax.
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The eyes are very smjill for this geims and are rather strongly

dorsal, a portion of the tempora being seen beneath and behind

them when viewed vertically. It is therefore one of the inter-

mediate forms iQ the grouping here adopted, but belongs to the

present group rather than to the preceding.

46 T, robusliiliis n. sp.—Moderately robust and convex, piceous-

black; elytra rufescent; legs pale brown; antennae fuscous; pubescence

minute and moderately dense; integuments feebly shining. Head
slightly narrower than the prothorax, feebly convex, minutely, veiy

densely and feebly punctate, and more strongly subgranulose; promi-

nences rather small but strong; eyes moderate, rather convex and
slightly prominent; antennae not very robust, very short, distinctly

shorter than the head and prothorax, moderately incrassate; second

joint nearly as long as the next two together, third more than twice as

long as the fourth, the latter subquadrate, tenth slightly transverse.

Prothorax one-fifth wider than long, widest at anterior third; sides in

the anterior half nearly parallel, broadly, evenly and distinctly arcuate,

thence more convergent and more nearly straight to the base, which is

nearly three-fourths as wide as the disk and very much narrower than

the apex; the latter subtruncate; apical angles slightly obtuse and
scarcely at all rounded; disk not impressed, evenly convex, finely and
very densely punctate, the punctures not very deep, separated by nearly

their own widths; median impunctate area narrow, short and slightly

tumid. Elytra very slightly wider than long, one-third wider and
longer than the prothorax, feebly impressed near the suture at base,

rather coarsely and densely punctate; the punctures deep, more than
twice as wide as those of the pronotum, separated by distinctly more
than their own diameters. Abdomen slightly narrower than the elytra,

parallel; sides very feebly arcuate; border rather narrow and deep; sur-

face strongly reticulate, minutely and not very densely punctate. Legs

moderate. Length (strongly contracted) 1.8 mm.

New York 1.

Allied to the simplariits group, from which it differs in the

iorm of the prothorax, which is, however, rather an extreme

limit than an essential difference of form, such for instance as

is exhibited in the two following species.

47 T, con finis n. sp.—Rather slender and convex, black; legs

piceous, knees, tips of tibiae and tarsi flavescent ; antennae dark piceous-

brown, piceous at apex
;
pubescence short, rather coarse and dense ; in-

teguments distinctly shining. Head slightly narrower than the pro-

thorax, fully as long as wide, rather convex, minutely and very densely

ipunctate
;
prominences rather broad, moderate ; eyes moderate, con-
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vex, and prominent, very coarsely faceted ; antennae short, somewhat
slender, distinctly capitate, not quite as long as the head and prothorax

;

second joint nearly as long as the next two together, third very slightly

longer than wide, fourth small, quadrate, joints two to four gradually

decreasing in thickness, tenth very distinctly transverse. Prothorax
one-fourth wider than long, widest at anterior third, where the sides

are rather broadly rounded and coarctate to the apex, rather strongly

convergent and straight toward base ; the latter broadly arcuate, about

three-fourths as wide as the disk and much narrower than the apex; the

latter broadly, feebly arcuate ; apical angles distinctly rounded, basal

rather broadly so; disk broadly convex, without trace of impression but

with a rather wide, impunctate median line, which is not at all tumid
;

punctures minute and very dense. Elytra quadrate, about one-third wider

and one-half longer than the prothorax, feebly convex, rather distinctly

impressed near the suture, somewhat finely and densely punctate ; the

punctures twice as large as those of the pronotum and separated by
less than twice their own diameters. Abdomen distinctly narrower

than the elytra, parallel ; sides nearly straight ; border moderate ; sur-

face finely, feebly reticulate, minutely and moderately densely punc-

tate. Legs slender. Length 2.1 mm.

California (San Diego 1).

This species somewhat resembles dehilis, and without care

might possibly be confounded with it, especially as they are inhabi-

tants of the same region. It is easily distinguishable, however,

by its smaller eyes, much sliorter antennae, which are of a dif-

ferent structure, by the form of the prothorax, presence of a

median impunctate line, lack of impressions, and by the coarser,

sparser elytral punctures. The form of body is more slender.

48 T, pauperculii§ n. sp.—Moderately robust and convex, black
;

legs rather pale piceous-brown ; antennae rufo-testaceous, fuscous at

apex
;
pubescence very minute, fine, moderately dense ; integuments

rather §hining. Head slightly narrower than the prothorax, very

minutely and extremely densely punctate; prominences moderate in size,^

not strong ; antennae rather short, moderately robust, slightly incrassate,

slightly shorter than the head and prothorax
;
joints two to four de-

creasing very rapidly in length, the former just visibly more robust,,

three times as long as the latter, which is very slightly wider than long,

tenth strongly transverse ; eyes very large and prominent, very coarsely

faceted. Prothorax widest near apical third, where the sides are evenly

rounded, thence very feebly convergent and distinctly arcuate to the

apex, rather strongly convergent and nearly straight toward base ; the

latter evenly and distinctly arcuate, three-fourths as wide as the disk

aind very much narrower than the apex ; the latter broadly, feebly
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arcuate ; apical angles narrowly, basal broadly, rounded ; disk nearly

one-fourth wider than long, broadly, evenly convex, witliout impres-

sions but with a feebly tumid, impunctate and rather broad line, ex-

tending from near the base slightly beyond the middle, remainder

minutely, very densely punctate. Elytra quadrate, one-third wider and
one-half longer than the prothorax, rather convex, feebly impressed

near the suture toward base, rather finely and densely punctate ; the

punctures nearly three times as large and twice as distant as those of

the pronotum. Abdomen distinctly narrower than the elytra, parallel

;

sides very feebly arcuate; border moderate, shallow ; surface shining,

finely reticulate, minutely and rather densely punctate. Legs slender.

Length 2.0 mm.

California (Fort Yuma 1).

This species is of a rather uncommon type in this part of the

genus, and may be distinguished by the form of the prothorax

and its very large, prominent eyes. It is somewhat allied to

confinis.

The two following species are more slender, parallel, and con-

vex, with the pronotum perfectly devoid of any trace of im-

pression.

49 T. Iang^uidu§ n. sp.—Slender, linear, moderately convex, piceous-

black; legs rather dark brown; antennae piceous throughout; pubescence

minute, moderately dense; integuments rather shining. Head \eYj

slightly narrower than the prothorax, feebly convex, minutely, very

densely punctate and subgranulose; prominences rather large and
strong; eyes moderate, convex, and slightly prominent; antennae slightly

robust, very short, moderately incrassate, much shorter than the head

and prothorax, outer joints rather strongly transverse; joints two to

four decreasing very rapidly in length, the latter scarcely as long as

wide. Prothorax one-fifth wider than long; sides convergent from
apex to base, broadly and nearly evenly arcuate; base feebly arcuate,

about four-fifths as wide as the apex; the latter very feebly arcuate;

apical angles slightly obtuse and rounded; disk not impressed, evenly

convex, finely, densely punctate; the punctures slightly sparser near

the middle, where they are separated by slightly more than their own
widths, and where there is a rather wide, slightly tumid, impunctate

line, extending from the base to the apex, becoming wider anteriorly;

two setigerous punctures feeble. Elytra quadrate, very slightly wider

and nearly one-third longer than the prothorax, distinctly impressed

near the suture toward base, somewhat finely, not very densely and
rather feebly punctate. Abdomen very slightly narrower than th&

elytra, moderate in length, parallel; sides nearly straight ; border mode-
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rate, shallow; surface finely and moderately reticulate, minutely and
not very densely punctate. Legs slender, normal. Length 1.9 mm.

Texas (Waco 1).

Easily distinguishable from hipuncticollis , to which it is allied,

%y its larger size, slightly more robust form, more robust an-

tennae, sparser pronotal punctuation, and by the presence of a

long, wide, and slightly tumid, median impunctate line.

50 T. bipuncticolli§ n. sp.—Very slender, rather convex, piceous-

black; legs pale brown; antennae fuscous; pubescence extremely short,

fine, moderately dense, sparse on the elytra; integuments distinctly

shining. Head very slightly narrower than the prothorax, rather con-

vex, very minutely, densely punctate and subgranulose; prominences

small and feeble; eyes moderate, somewhat convex and slightly promi-

nent; antennae very short and slender, feebly incrassate, much shorter

than the head and prothorax; second joint fully as long as the next two
together, and decidedly more robust, fourth scarcely as long as wide,

tenth rather strongly transverse. Prothorax one-sixth wider than long;

sides convergent from apex to base, rather strongly and nearly evenly

arcuate; base feebly arcuate, nearly four-fifths as wide as the apex,

which is broadly, feebly arcuate; apical angles not distinctly rounded,

basal rather broadly so; disk evenly convex, not impressed, very mi-

nutely and densely punctate; the punctures separated by about their own
widths, sparse in the median line toward apex, but not toward base;

median line not tumid. Elytra quadrate, very slightly wider and
nearly one-third longer than the prothorax, strongly impressed near

the suture except near the apex, rather finely and not very densely

punctate; punctures more than twice as wide as those of the pronotum,

separated by distinctly more than their own widths. Abdomen long,

linear, slightly narrower than the elytra; sides straight; border rather

narrow; surface finely reticulate, minutely and not very densely punc-

tate. Legs slender; femora, especially the anterior, compressed. Length

1.6 mm.

Texas (Waco 2).

Just behind the middle of the pronotum there are two small

feeble impressed punctures, arranged transversely and separated

by between one-fifth and one-sixth the total width. These

punctures are setigerous and may be peculiar to a large part of

the genus, at least they are easily observable in some of the

species of this group, and notably in languiduSf facetus, and

rolustulus.

We arrive here at a minor group in which the species are
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more than usually interallied; they are easily distinguishable in

common by the form of the prothorax, its general freedom from

any distinct impressions, and by the slightly more robust and

convex form. These species generally resemble the genus

Bledius, and often display a decidedly close aflBnity with it,

merely, however, in external form, for all the generic'characters

are perfectly Trogophloeoid. The resemblances are, therefore,

probably as likely to have resulted from mimicry or similarity

of physical conditions of life, as from any other circumstance.

51 T. simplarius Lee—Trans. Am. Ent. Soc, VI., p. 344.

The original description appears to coincide with the type,

except the phrase " Prothorax . . . without dorsal line. ^^ There

is a very fine but distinct median impunctate line as in palli-

duhis,

52 T, pallidulu§ n. sp.—Rather robust, moderately convex, pale

castaneous; abdomen darker, nearly piceous; legs pale flavate; antennae

pale rufous; pubescence very fine, short and dense; integuments aluta-

ceous. Head nearly five-sixths as wide as the prothorax, feebly convex,

excessively minutely and densely punctate; prominences very large

and strong; eyes large, very coarsely faceted, rather prominent; an-

tennae short and rather robust, shorter than the head and prothorax,

outer joints slightly transverse; basal joint as long as the next two to-

gether, second very slender, as long as the next two together, fourth

scarcely longer than wide. Prothorax large, two-fifths wider than

long, widest slightly behind the middle, where the sides are obtusely

subangulate, the angle slightly rounded, thence just visibly convergent
and feebly arcuate to the apex, more strongly convergent and straight

toward base; the latter subtruncate between the very broadly rounded
basal angles, nearly four-fifths as wide as the disk; apex distinctly

wider than the base, broadly, feebly arcuate; apical angles nearly right,

very narrowly rounded; disk broadly, evenly convex, without trace of

impression, with a very narrow, smooth, impunctate median line^

minutely, evenly and extremely densely punctate. Elytra about equal

in width to the prothorax and one-third longer, slightly shorter than
wide, broadly, feebly impressed on the suture at base, finely, very

densely punctate; punctures separated by their own widths; inner apical

angles narrowly rounded. Abdomen very slightly narrower than the

elytra; sides parallel, nearly straight; border relatively narrow, mode-
rately deep; segments scarcely perceptibly impressed at base; surface

feebly convex, very minutely and densely punctate. Legs slender.

Length 2.9 mm.
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Lake Superior ^ 1.

A rather robust species, easily to be identified by its large

prothorax, pale colors, and very dense punctuation; it is very

distinct in all its characters.

53 T. convcxului Lee—Trans. Am. Ent. Soc, VE., p. 244.

The original type greatly resembles scrupulus, but differs in

its much longer and wider prothorax; the surface is shining and

polished. It is the only known representative.

54 T. clebilis n. sp.—Rather slender and convex, black; legs pi-

ceous, knees, tips of the tibiae and tarsi flavescent; antennae, mandibles

and palpi piceous; pubescence short, fine and dense, rather conspic-

uous, cinereous; integuments feebly shining. Head slightly narrower
than the prothorax, as long as wide, moderately convex, very finely

and extremely densely punctate; prominences narrow and strong; eyes

large, prominent, coarsely faceted; antennae rather slender, distinctly

longer than the head and prothorax, extremely feebly incrassate; sec-

ond joint subcylindrical, slightly more than twice as long as wide, third

obconical, as wide at apex as the second and three-fourths as long,

fourth very slightly shorter than the third and more robust than the

second, distinctly longer than wide, tenth very slightly wider than

long. Prothorax scarcely one-fourth wider than long, widest just be-

fore the middle, where the sides are obtusely rounded, thence very fee-

bly convergent and distinctly, evenly arcuate to the apex, more strongly

convergent and feebly sinuate to the base, which is broadly arcuate,

four-fifths as wide as the disk and very slightly narrower than the apex;

the latter transversely subtruncate; apical angles slightly obtuse and
narrowly rounded, basal more obtuse and broadly rounded ; disk broadly

convex, very obsoletely, longitudinally bi-impressed, the impressions

subinterrupted, without trace of median impunctate line, finely and
very densely punctate. Elytra fully as long as wide, nearly one-half

wider and longer than the prothorax, feebly impressed near the suture,

T^ery minutely and densely punctate; punctures equal to those of the

pronotum but about twice as distant. Abdomen very distinctly nar-

rower than the elytra, parallel; sides nearly straight; border rather

strong and shallow; surface finely reticulate, minutely and densely

punctate. Legs slender. Length 2.5 mm.

^ I am not absolutely sure that the locality here given is correct. See

remarks under description of Lathrobium inops (Cont. Col. N. A., II.,

p. 136).

The same remark applies to the locality here assigned to fallax.
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California (San Diego 11).

This species is quite abundant on the banks of wet ditches

near the town. It is yery distinct in its longer antennae and

relatively smaller prothorax.

55 T. blediiiiu§ Lee.—Trans. Am. Ent. See, VI. p. 244. -Rather

slender, moderately convex, black; legs piceous, knees, tips of tibiae

and tarsi pale; antennae piceous; pubescence extremely short, rather

dense but not very conspicuous; integuments slightly shining. Head
slightly narrower than the prothorax, scarcely as long as wide, very

minutely and densely punctate; prominences rather large and strong;

«yes moderate, very convex, prominent, very coarsely faceted; an-

tennae rather slender, short, not as long as the head and prothorax,

^ery feebly incrassate; second joint as long as the next two together

and rather more robust, third one-half longer than the fourth, the lat-

ter slightly wider than long, tenth rather strongly transverse. Pro-

thorax about one-fifth wider than long; sides in the apical half almost

parallel, evenly and feebly arcuate, moderately convergent and feebly

sinuate in the basal half; base broadly arcuate, fully four-fifths as wide

as the disk; apex transversely, very feebly arcuate; apical angles

nearly right, narrowly rounded, basal broadly rounded; disk broadly,

evenly convex, not impressed but with a rather wide, irapunctate, me-

dian line, which appears to be sometimes slightly tumid; punctures

minute and dense. Elytra slightly longer than wide, scarcely one-

third wider and fully three-fifths longer than the prothorax, rather dis-

tinctly impressed near the suture at the base, finely, rather densely

punctate; punctures rather coarser than those of the pronotum and
-about twice as distant. Abdomen very distinctly narrower than the

prothorax; sides nearly parallel, straight; surface finely reticulate,

minutely and densely punctate, rather shining. Legs very short,

slender. Length 2.2 mm.

California (San Diego 2).

A small slender species, somewhat resembling confinis, but

differing in its longer elytra and in the shape of the prothorax.

56 T, fallax n. sp.—Somewhat slender, convex, piceous-black
;

legs brownish-flavate; antennae fuscous, piceous toward apex; pubes-

cence short, subrecumbent, very dense and rather conspicuous, espe-

cially on the anterior portions; integuments rather dull. iJead slightly

narrower than the prothorax, feebly convex, minutely, densely punc-

tate and subgranulose; prominences rather large, slightly elongate and
strong ; eyes large, strongly convex and prominent, very coarsely

faceted; antennae short and rather robust, much shorter than the head
and prothorax; joints two to four decreasing very rapidly in length,
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the latter distinctly wider than long and one-third as long as the second^
tenth distinctly wider than long. Prothorax widest just before the
middle, where the sides are distinctly rounded and obtusely subangu-
late, thence very feebly convergent and feebly arcuate to the apex,-

more strongly convergent and nearly straight toward base; the latter

broadly arcuate, nearly three-fourths as wide as the disk, very much nar-
rower than the apex; the latter very feebly arcuate; apical angles
slightly obtuse and not distinctly rounded; disk one-fifth wider than
long, evenly convex, not at all impressed, minutely and excessively

densely punctate; punctures almost in mutual contact, the median im-
punctate line short, very narrow, not tumid and very inconspicuous.
Elytra subquadrate, rather evenly convex and not at all impressed near
the suture, about one-fifth wider and one -third longer than the pro-

thorax, finely, very feebly and densely punctate. Abdomen slightly

narrower than the elytra, parallel; sides nearly straight; border mode-
rate, somewhat deep; surface finely and strongly reticulate, minutely
and very densely punctate. Legs normal. Length 2.4 mm.

Lake Superior 1.

As must be evident from the description, this very distinct

species differs from all the others of the pallidulus group by the

longer, coarser, and denser pubescence, and correspondingly

denser punctuation, in this respect being allied only to ^?'0?;u??^5.

The elytra, also, differ in not being distinctly impressed near

the suture.

57 T, providus n. sp.—Moderately slender, rather convex, black;

legs piceous; antennae piceous, fuscous at base; pubescence cinereous,

very short, fine and dense, rather conspicuous; integuments alutaceous,

elytra a little more shining. Head slightly narrower than the pro-

thorax, feebly convex, very finely and extremely densely punctate

;

prominences rather large and strong; eyes large, convex, prominent, very

coarsely faceted; antennae scarcely as long as the head and prothorax,

not very robust, moderately incrassate; joints two to four uniformly

and rather rapidly decreasing in length, the second slightly more robust;

fourth one-half longer than wide, tenth slightly wider than long. Pro-

thorax about one-fourth wider than long, widest at the middle; sides

very feebly convergent and distinctly arcuate to the apex, more strongly

convergent and nearly straight toward base; the latter broadly arcuate,

four-fifths as wide as the disk and very slightly narrower than the apex;

the latter truncate ; apical angles nearly right, very narrowly rounded;

disk broadly, nearly evenly convex, with two approximate, extremely

feeble impressions near the basal margin in the middle; surface very

finely and excessively densely punctate, without trace of a median im-
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punctate line. Elytra subquadrate, two-fifths wider and nearly one-

half longer than the prothorax, feebly impressed near the suture

toward base; disk rather convex, very finely, densely punctate;

punctures separated by fully their own widths, with the inter-

spaces polished. Abdomen slightly narrower than the elytra, parallel;

sides feebly arcuate; border rather thick and shallow ; surface very

minutely, densely punctate. Legs slender. Length 2.1 mm.

New Jersey (Cape May; Atlantic City 2).

Distinguished by its very fine, dense punctures and very

dense, cinereous pubescence.

58 T. inqui§itus n. sp.—Moderately robust, feebly convex, the

elytra somewhat depressed, piceous; legs and antennae flavate, pubes-

cence very fine, short, not very dense; integuments feebly shining.

Head slightly narrower than the prothorax, very feebly convex, mi-

nutely and extremely densely punctate; prominences moderate, rather

strong; antennas short, rather slender, shorter than the head and pro-

thorax, very feebly incrassate; joints two to four very rapidly decreas-

ing in length, the former slender, as long as the next two together, and
more than three times as loDg as the fourth, which is slightly wider than

long, tenth decidedly transverse; eyes rather large, convex, and promi-

nent, very coarsely faceted. Prothorax one-fifth wider than long,

widest in the middle, where the sides are rounded and very obtusely

subangulate, thence excessively feebly convergent, almost parallel and
feebly arcuate to the apex, and rather feebly convergent and nearly

straight to the base, which is broadly arcuate, nearly five-sixths as wide
as the disk and but slightly narrower than the apex; the latter trans-

versely subtruncate; apical angles very narrowly rounded, basal more
broadly so; disk broadly, evenly convex, not impressed, minutely, very

densely punctate, with a narrow, feeble, impunctate median Line from
before the middle nearly to the base, which is not at all tumid. Elytra

very slightly wider than long, slightly more than one-fourth wider and
about one-third longer than the prothorax, rather broadly conjointly

impressed along the suture, finely, densely punctate; punctures slightly

larger than those of the pronotum and separated by fully twice their

own diameters. Ahdomen parallel, distinctly narrower than the elytra

sides very feebly arcuate ; border moderate but rather deep; surface

coarsely and rather strongly reticulate, minutely and somewhat densely

punctate. Legs slightly robust. Length 2.0 mm.

Texas (Galveston 1).

May be known from its allies which follow by its pale legs

and antenna?-, finer elytral punctuation, and shape of the pro-

thorax, which is unusually wide at base.

ANNALS N. Y. ACAD. OF SCI., iv. Issued MaTch, 1889.
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59 T. facetus n. sp.—Moderately slender, rather convex, black; legs

piceous, the knees, tips of tibiae, and tarsi rufo-flavescent; antennae pice-

ous throughout; pubescence excessively fine, minute, dense although
inconspicuous, much sparser on the elytra and abdomen; head and pro-

notum alutaceous, remainder shining. Head distinctly narrower than
the prothorax, minutely and excessively densely punctate; prominences
rather large, although but moderately strong; antennae short, rather

slender, and extremely feebly incrassate, slightly shorter than the head
and prothorax; joints two to four decreasing very rapidly in length,

the second scarcely more robust and slightly more than twice as long

as the fourth, which is obconical and slightly longer than wide, tenth

slightly transverse; eyes moderate, rather convex, and somewhat prom-
inent. Prothorax about one-fourth wider than long, widest just before

the middle, where the sides are broadly rounded and very obtusely sub-

angulate, thence very feebly convergent and broadly arcuate to the

apex, more strongly convergent and nearly straight to the base, which
is but slightly over two-thirds as wide as the disk and four-fifths as

wide as the apex; the latter broadly, very feebly arcuate; apical angles

very narrowly, basal more broadly, rounded; disk broadly, evenly con-

vex, not impressed, but with a rather narrow, slightly tumid, impunc-

tate line, from before the middle nearly to the base, very minutely and
densely punctate. Elytra very slightly shorter than wide, slightly

wider near the apex than at base, about one-third wider and longer

than the prothorax, rather strongly impressed near the suture toward

base, somewhat coarsely, deeply, and densely punctate; punctures

three or four times as large as those of the pronotum and separated by

from once to twice their own diameters. Abdomen distinctly narrower

than the elytra and wider than the prothorax, parallel; sides feebly

arcuate; border moderate; surface finely and very feebly reticulate,

minutely and not very densely punctate. Legs slender. Length 2.2

mm.

Rhode Island (Newport 10).

Easily distinguishable by its alutaceous head and prothorax,

and relatively coarsely punctate elytra.

60 T. confusus n. sp.—Slender, black; antennae throughout and

legs piceous-black; tarsi flavescent; pubescence very short, moderately

dense, and somewhat coarse; integuments somewhat shining. Head
slightly narrower than the prothorax, feebly convex, very finely and

densely punctate; prominences short, moderate; antennae slightly

shorter than the head and prothorax, moderately robust, distinctly in-

crassate, outer joints rather transverse; second joint nearly as long as

the next two together, fourth fully as wide as long and scarcely more

than one-half as long as the third; eyes rather small, convex, rather

prominent, coarsely faceted. Prothorax widest just before the middle,
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where it is scarcely more than one-seventh wider than long; sides

obtusely angulate and rounded, feebly convergent and feebly arcuate to

the apex, slightly more strongly convergent atid nearly straight toward
base; the latter feebly arcuate, scarcely three-fourths as wide as the

disk, very much narrower than the apex; the latter feebly arcuate;

basal angles rather more narrowly rounded than usual, apical obtuse,

slightly rounded; disk evenly convex, not impressed, finely, deeply,

and densely punctate, the median impunctate area very narrow, short,

and not at all well defined, not tumid. Elytra very nearly as long as

wide, nearly one-third wider and about one-fourth longer than the pro-

thorax, rather convex, very feebly impressed near the suture toward
base, moderately, rather deeply and densely punctate; punctures sepa-

rated by but slightly more than their own diameters. Abdomen slightly

narrower than the elytra, parallel; sides slightly arcuate; border mod-
erate; surface finely, feebly reticulate, minutely and rather densely

punctate. Legs slender. Length 1.9 mm.

New Jersey (Cape May 1).

The three species, facetus, scrupulus, and c07ifusus, are

mutually rather closely allied, and although at once distin-

guishable when compared, are not so easily differentiated by

description. It may be stated, however, that the prothorax of

facetus is distinctly transverse, excessively densely punctate,

alutaceous, and with a very narrow slightly tumid median im-

punctate area. In scrupulus the prothorax is not as transverse

as in facetus, and its surface is polished and more than twice as

sparsely punctate, the punctures feebler, and the median area

twice as wide and not at all tumid. In confusus the prothorax

is but just visibly wider than long, and is nearly as densely and

deeply punctate ?^sm facetus, hvit not alutaceous; the median

area is rather wider than in that species, not tumid, and not

very well denned; the eyes and elytra also are relatively smaller

than in either of the others. In scrupulus the elytra are more

sparsely punctate.

61 T. scrupulus n. sp.—Moderately slender, rather convex, black;

legs piceous-black, tarsi paler; antennae black throughout; pubescence

extremely fine, short, rather sparse, and scarcely noticeable; integu-

ments shining. Head rather small, scarcely four-fifths as wide as the

prothorax, feebly convex, finely and strongly granulose and subaluta-

ceous, the punctures so nearly obsolete as to be not distinctly definable

amongst the granules; prominences small, but rather strong; antennae

short and robust, scarcely as long as the head and prothorax, strongly



380 A Preliminary Monograph of the

incrassate, outer joints distinctly transverse; joints two to four decreas-

ing very rapidly in length, second nearly as long as the next two com-
bined, fourth very slightly longer than wide, feebly obconical; eyes

rather large, convex, prominent and coarsely faceted. Profhorax
widest just before the middle, where the sides are distinctly rounded and
obtusely subangulate, thence slightly convergent and evenly, distinctly

arcuate to the apex, slightly more strongly convergent and nearly

straight toward base; the latter broadly arcuate, fully three-fourths as

wide as the disk and much narrower than the apex; the latter feebly

arcuate; apical angles slightly obtuse, not distinctly rounded, basal

more broadly so; disk about one-fifth wider than long, broadly, evenly

convex, not at all impressed, finely and not densely punctate in the

middle, the punctures becoming excessively fine and obsolete near the

sides, where the surface is more strongly reticulate; median impunctate

line rather wide, abbreviated, not sensibly tumid. Elytra scarcely

perceptibly wider than long, one-fourth wider and one-third longer than

the prothorax,feebly impressed near the suture toward base, moderately

and sparsely punctate; punctures rather feeble, much larger than those

of the pronotum, and separated by fully twice their own diameters.

Abdomen slightly narrower than the elytra, parallel, shining; border

moderate, nearly straight; surface very obsoletely reticulate, minutely

and not very densely punctate. Legs slender. Length 2.0 mm.

Texas (Galveston 2).

The affinities of this species are stated under the preceding

description.

63 T. in§olitus n. sp.—Slender, slightly convex, black; legs and
antennae piceous; pubescence very short, moderately dense; integu-

ments feebly shining, the head and pronotum dull. Head scarcely per-

ceptibly narrower than the prothorax, rather strongly convex, minutely,

strongly, and very densely granulose or deeply reticulate, the punctures

fine and not distinct; prominences very small, short; eyes moderately

prominent, moderately finely faceted; antennae short, somewhat robust,

scarcely as long as the head and prothorax; second joint robust, about

as long as the next two together, third distinctly longer than the

fourth, slightly longer than wide, the latter wider than long, outer

joints strongly transverse. Prothorax nearly two-fifths wider than

long, widest in the middle; sides thence feebly convergent and very

feebly arcuate to the apex, moderately convergent and nearly straight

to the base, which ihs tree-fourths as wide as the disk and much nar-

rower than the apex, the latter transversely truncate; apical angles

very slightly obtuse and scarcely perceptibly rounded; disk evenly,

feebly convex, minutely, strongly, and very densely granulose, dull;

punctures very dense and not distinctly defined; the usual two impres-

sions represented by the very feeblest traces, interrupted in the mid'
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die. Elytra quadrate, feebly convex, nearly one-fourth wider and one-

half longer than the prothorax, slightly impressed at the suture toward
base, rather finely, deeply, and very densely punctate, the punctures

separated by from one-fourth to one-half their own diameters. Abdo-
men slightly narrower than the elytra and wider than the prothorax;

sides parallel and nearly straight; border moderate, shallow; surface

rather more shining than the other portions, finely and feebly reticu-

late, excessively minutely and not densely punctate. Length 1.5 mm.

California (Hoopa Valley, Humboldt Co. 1).

The dull character of the integuments of the head and pro-

notum is only equalled in the case of Irachypterus of the preced-

ing group, to which, however, the present species is in no way

allied. In general, even though the lustre may be somewhat

dull and alutaceous, the punctures will be found to be easily dis-

tinguishable, but in this case the minute obscure punctures and

reticulations or granulations are confusedly intermingled in such

a way as to give a very indistinct, although at the same time

homogeneous sculpture.

63 T. uiiiformi§ Lee—Trans. Am. Ent. Soc, VL, p. 244.

This is an aberrant species in the grouping here adopted, as

the tempora are slightly visible behind the eyes, the latter being

decidedly smaller, less prominent, and rather more finely faceted.

The prothorax has the same form to be seen in the preceding

species, otherwise it would have been placed next to pudicus.

The three species which follow are remarkably different, and

constitute a rather isolated group, characterized by the slender,

linear, somewhat depressed form and distinctly bi-impressed pro-

notum. In general outline they resemble several of the very

slender forms of Croup IV, but may be easily distinguished by

their large, very convex, and prominent eyes.

64 T, filum n. sp.—Very slender, linear, moderately convex, piceous

black; elytra rufo-piceous; legs dark brown, paler toward apex; an-

tennae fusco-piceous, slightly paler toward base; pubescence short,

dense, and rather distinct; integuments moderately shining. Head very
slightly narrower than the prothorax, feebly convex, minutely and
densely punctate; prominences rather small and strong; antennae slen-

der, feebly incrassate, rather small, not longer than the head and pro-

thorax; second joint as long as the next two together, fourth sub-

globular, tenth very slightly wider than long; eyes large, convex, prom-
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inent. Prothorax one-fourth wider than long, widest at anterior third,

where the sides are evenly rounded and coarctate to the apex, moder-

ately convergent, and straight thence to the base; the latter feebly ar-

cuate, four-fifths as wide as the disk, and very slightly narrower than

the apex; the latter feebly arcuate; apical angles obtuse and rather

broadly rounded; disk with two very distinct longitudinal arcuate im-

pressions in the basal half, minutely and densely punctate, without

trace of median impunctate line. Elytra fully as long as wide, one-fourth

wider and nearly two-thirds longer than the prothorax, distinctly im-

pressed near the suture, except near the apex, finely and densely punc-

tate; punctures feeble, twice as wide as those of the pronotum, and
separated by about their own diameters. Abdomen parallel, long, linear,

slightly narrower than the elytra; sides straight; border moderate; sur-

face rather strongly convex, finely, feebly reticulate, minutely and

densely punctate. Legs slender. Length 3.3 mm.

California (Forfc Yuma 3).

Easily distinguishable by its elongate, slender form, large eyes,

distinctly bi-impressed pronotum and many other characters.

65 T. clecoloratu§ n. sp.—Slender, rather feebly convex, black;

elytra pale, rufescent, shaded with darker castaneous toward base and
suture; legs and antennae flavate, the latter fuscous near the apex; pu-

bescence short and dense; integuments feebly shining. Head distinctly

narrower than the prothorax, feebly convex, minutely and very densely

punctate; punctures distinct; prominences large and strong; eyes large,

convex, and prominent; antennae rather slender, distinctly incrassate,

distinctly longer than the head and prothorax; joints two to four, de-

creasing uniformly and moderately in length, fourth just visibly longer

than wide, tenth almost as long as wide. Prothorax widest at anterior

third, where the sides are evenly rounded and coarctate to the apex,

moderately convergent, and very feebly arcuate toward base; the latter

three-fourths as wide as the disk, and slightly narrower than the apex,

which is very feebly arcuate; apical angles obtuse and distinctly round-

ed; disk fully one-fourth wider than long, very broadly, rather feebly

though distinctly, longitudinally bi-impressed, minutely and densely

punctate, without median impunctate area. Elytra fully as long as

wide, one-third wider, and nearly three-fifths longer than the prothorax,

feebly impressed near the suture, finely, feebly, and densely punctate;

punctures scarcely larger than those of the pronotum, but nearly twice

as distant. Abdomen distinctly narrower than the elytra, parallel;

sides straight; border moderate and rather shallow; surface finely and
rather strongly reticulate, minutely and densely punctate. Legs slender.

Length 3.0 mm.

Pennsylvania (Allegheny Co. 3). Dr. Hamilton,
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The impressions of thepronotum are long, closely approximate

and nearly straight. In tantillus andfilutn they are strongly,

inwardly arcuate, and, in the latter very much deeper.

66 T, tantillus n. sp.—Very slender, linear, slightly convex, black;

elytra pale, rufescent; legs pale, flavate; antennae pale brown, flavate

at base; pubescence fine, rather short, and very dense; integuments

feebly shining. Head very slightly narrower than the prothorax, feebly

convex, minutely, feebly, and very densely punctate; prominences
small but strong, separated by one-half the total width; eyes large, con-

vex, prominent; antennae slender, feebly incrassate, very distinctly

longer than the head and prothorax; joints two to four decreasing

moderately in length, the fourth scarcely longer than wide, tenth nearly

as long as wide. Prothorax widest at anterior third, where the sides are

rather broadly, evenly arcuate and coarctate to the apex, rather feebly

convergent, and very slightly arcuate to the base, which is feebly arcu-

ate, four-fifths as wide as the disk, and very slightly narrower than the

apex; the latter very feebly arcuate; apical angles obtuse and scarcely

at all rounded; disk feebly convex, one-fifth wider than long, very

minutely, densely punctate, with two longitudinal arcuate and moder-

ately feeble approximate impressions, without median impunctate line.

Elytra as long as wide, one-fourth wider and two-fifths longer than the

prothorax, feebly impressed near the suture toward base, minutely and
rather densely punctate; punctures not larger, although slightly more
distinct than those of the pronotum. Abdomen rather distinctly nar-

rower than the elytra, parallel; sides nearly straight; border moderate,

shallow; surface finely, feebly reticulate, minutely and densely punc-

tate. Legs slender; femora compressed and slightly arcuate. Length

1.8 mm.

Texas (Austin 4).

A small linear species which is very distinct. The coarse tac-

tile setae, one just over the eye anteriorly, another just behind,

over and more distant from the eye, one at the apical angle of

the prothorax, and another at the lateral edge at posterior third,

are more than ordinarily developed. On the other hand the two

discal set98, mentioned under the description of iipuncticollis,

do not seem to exist at all. In the latter all the lateral setsehere

mentioned exist, as usual, but are very much less developed than

in tantilluSy the habits of life, perhaps, tending rather to the de-

velopment of the two dorsal setae.
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XVI.—A New Genus of Termitopliilous Stajphylinidce

.

BY THOS. L. CASEY.

Read February 11th, 1889.

The careful and enthusiastic studies of Mr. J. Beaumont^

Superintendent of Motive Power of the Panama Railroad, upon
the habits of the Termites of the Isthmus of Panama, have al-

ready been made known to the Academy through Mr. P. H.

Dudley,

During the progress of these investigatio'j.s, Mr. Beaumont
had the good fortune to discover a very remarkable Staphylinide,

living in the nests of a species of Termes or allied genus, which

latter is at present in the hands of Dr. H. A. Hagen, of Cam-
bridge, Mass., for identification and description.

Through the kindness of Mr. Dudley, I am enabled to present

the following diagnosis of this interesting addition to our Ter-

mitophilous fauna.

TERMITOOASTER n. gen. (Aleocharini.)

Head moderate in size, very slightly narrowed behind the eyes; sides

arcuate; neck wide. £'?/es weir developed, moderately convex, but

slightly prominent, finely faceted, rounded, subtruncate anteriorly,

more pointed behind; facets riot convex. AntennoR slender, anteriorly

and flexibly geniculate, inserted in rounded apertures on the upper sur-

face of the front, almost adjoining the antero-superior margin of the

eye, almost equal in diameter from base to apex; all the joints loosely

articulated and subcylindrical; basal joint elongate, almost as long as the

next three together; second distinctly longer than wide, a little shorter

than the third, and longer than the fourth; five to ten slightly shorter,

decreasing gradually in length, the latter about as long as wide;

eleventh as long as the two preceding together, conoidal and obtusely

pointed at apex. Front transversely truncate, short. Ldbrum trans-

verse, moderately strongly and broadly sinuate at apex, the apical por-

tions membranous and transversely foveate in the middle. Mentum
and submentum in a single piece without trace of suture, nearly flat,

thin, coriaceous, smooth and polished, large, broadly rounded at base,
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more narrowly so at the sides of the dilated basal portion, the sides and
base coarctate, and without basal angles, narrowed anteriorly, the sides

becoming broadly sinuate; apex truncate, angles right and scarcely

rounded; apical edge with two widely-separated setae. Ligula short

and broad, prolonged between the widely-separated palpi in a thick

membranous mass; palpi small, three-jointed; third joint slender and

subulate; basal joint more robust than the second. MaxillcE very large,

exserted and slightly visible from above; lobes small, robust, densely

ciliate; palpi very irregular, four-jointed; basal joint minute; second

large, strongly transverse, acutely ellipsoidal anteriorly, obliquely trun-

cate posteriorly, the truncate surface large, fiat, and membranous; third

one-half longer than wide, not one-half as wide as the second, slightly

narrowed toward apex, which is truncate; fourth oblique, slender, and
subulate. Mandibles slender, feebly arcuate, not extending beyond the

exserted membranous mass of the ligula, acute; the right with a small

acute tooth near the apex. Basal plate of maxillae prolonged outwardly
in a short, slender spine which is distinctly visible from above.

Prothorax well developed, subquadrate. Pronotal hypomera narrow,

not very strongly inflexed, deeply emarginate almost to the lateral edge

anteriorly by the coxal cavities; the latter very large, approaching very

near the lateral edges and the apical margin, completely and widely

coalescent; the coxae completely surrounded by white membrane.
Prosternum very short, the median portion twice as wide as long,

slightly tumid, truncate behind, and not entering the intercoxal space.

Coxce rather large, compressed, feebly convex anteriorly, and with the

exterior edge rather acute.

Mesotliorax short. Scutellum distinct. Mesosternal side-pieces ample,

diagonally divided, the suture straight and tangent to the elytral

humeri at base. Intermediate coxae distinctly separated, slightly shorter

than the anterior, moderate in size.

Metathorax moderate, slightly exposed at the sides by the elytra; the

latter much shorter than the pronotum, apparently connate. Metaster-

num not impressed, convex, the episterna narrow and linear; epimera

not visible. Posterior coxae horizontal, conical, moderate, very nar-

rowly separated.

Abdomen very strongly dilated, in great part membranous; the dorsal

plates entirely surrounded by white membrane, those forming the feebly

reflexed margins narrowly separated from the dorsal surfaces of the

segments; sides consisting of tumid white membrane, with a slender,

oblique setose line of chitinous material at the side of each segment.

Legs slender, moderate in length, coarsely setose. Tibice without

trace of terminal spurs. Tarsi cylindrical, moderate in length, sparsely

setose, compressed throughout, five-jointed on all the legs, the fourth

joint anchylosed with the fifth, but distinctly visible; basal joint as

long as the two following, and, in the posterior, as long as the entire

ANNAus N. Y. ACAD. OF SCI., rv. Issued March, 1889.
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remainder; fourth and fifth together short, in the posterior as long as the

second. Claws small, slender, strongly arcuate, with a small, vertical,

obtusely pointed tooth near the base.

The five-jointed tarsi would seem to point to a relationship

with the Aleocharae, but the maxillary palpi and abdomen isolate

it widely from every type of that group which I have been able to

examine. The large, white abdomen is probably very extensible,

and while moving amongst the Termites, the insect must be dif-

ficult to distinguish from them without close examination; in

fact we have here a very interesting case of mimicry.

The articulations are all composed of this delicate and very

extensible white membrane, so that in the dried state the speci-

men is extremely fragile.

The genera Corotoca and Spirachtha of Schiodte also have the

widely distended semi-membranous abdomen here described, and

the former seems to possess some characters in common with

Termitogaster, the principal points of resemblance apparently

lying in the antennal and tarsal structure; Spirachtha, however,

is widely different in nearly all its characters and need not con-

cern us at present.

The basal joint of the tarsi in both Corotoca and Termitogaster

is very much more elongate than the others. In the latter the

fourth joint is short and rigidly anchylosed with the fifth, although

the suture and the emarginations above and beneath are very

strongly marked, and could not possibly escape observation if

examined, and, as Schiodte ascribes but four joints to the tarsi

of Corotoca, either this 'fact must have been overlooked or the

tarsi are really different in structure in spite of their similarity

in general form.

The divergencies of structure are, however, fully as marked

as the resemblances. The maxillary palpi of Corotoca are very

different in form, the first joint being minute, the second clavate,

the third subglobose, and the fourth small and cylindrical, with

the apex obtuse; the eyes, also, are very large and reniform, and

the mandibles edentate.

T. insolens n. sp.—Anterior portions slender; abdomen \'ery strongly

inflated; piceous-brown, pronotum black, under surface, legs and chiti-

nous portions of abdomen pale brown, membranous portions pure white.

Head much shorter and narrower than the prothorax; front tumid
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between the bases of the antennge; surface throughout shining, almost

glabrous and impunctate; antennae about as long as the head, prothorax

and elytra combined. Prothorax slightly wider than long; base and

apex subequal, subtruncate; sides nearly parallel, broadly, feebly ar-

cuate, sinuate at apical two-fifths when viewed laterally; surface mod-
erately convex, shining, excessively finely and feebly subreticulate, and

covered sparsely with extremely short fine setee, having three feeble im-

pressions arranged transversely near the middle of the disk, the lateral

prolonged slightly behind; surface also feebly impressed toward the

middle in front of the basal margin; disk with a few coarse erect setae.

Scutellum large, prominent, elevated above the elytra, rough, finely

setose. Elytra connate, slightly narrower than the prothorax; sides

nearly straight, very slightly divergent from base to apex; the latter

broadly, roundly emarginate throughout the width; disk three-fourths

as long the prothorax, flat, polished, glabrous, impunctate, convex at

the sides, slightly setose and rough on the basal slope, also roughened on

the vertical flanks which are not beaded beneath. Abdomen nearly

three times as wide as the elytra, widest in the middle; sides strongly

arcuate; chitinous surfaces coarsely reticulate, shining, sparsely and
coarsely setose. Under surface sparsely setose. Length 2.7 mm. (con-

tracted).

Colombia (Panama 1).

The abdomen consists of the normal number of segments

—

six, besides the small terminal segment. The labrum is sep-

arated from the anterior margin of the front by a short bond

of membrane.

The sexual characters cannot be determined from the single

specimen above described, which is probably a female. There

are four specimens known,, one of which is in the Museum of

Comparative Zoology at Cambridge, Mass,, and two still in tha

possession of Mr. Dudley.
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XVII.—The Calceocrinidce: A Revision of the Family, luith

Descriptions of some New Species.

BY EUGENE N. S. EIITGUEBEKG^ M.D.

The confusion existing in regard to the nomenclature of the

species included in this family, as well as to the proper terminol-

ogy of the component parts of the calyx and arms, makes a com-

plete revision imperative.

The bibliography on the subject will not be reviewed here, since

that has ah*eady been done by Messrs. Wachsmuth and Springer

in their ^^ Eevision of the Palaeocrinoidea^'; to which those

wishing to examine it can refer.

The first attempt to meet the evident necessity for a separa-

tion of the family into more than one genus was made by Mr. E.

O. Ulrich, who, in 1886, revised the family, calling it Grema-

crinidce, in place of Calceocrinidm already proposed by Meek
and Worthen, and then proceeded to divide it into three new
groups or genera;

—

Cremacrinus, Halysiocrinus and Deltacrinus,

—totally rejecting the generally accepted genus Calceocrinus

Hall, except as a sort of convenient receptacle into which could

be thrown all such species as would not readily fall under one

or the other of his new genera.

While acknowledging the fact that the differences exhibited

by the various species called for further generic separation, it

must be conceded, with Wachsmuth and Springer, that the set-

ting aside of the family Oalceocrinidae and genus Calceocrinus

was unwarranted.

A division of the family into several genera is essential for a

proper classification of the species contained in it ; and our first

step must be, in deference to the general acceptance of the term

Calceocrinus, to decide to what type of calceocrinoid structure

HalFs original species belongs, before any further divisions are

made or others recognized.

It has been thought preferable to do this under the head of

Calceocrinus, in its proper position in the family, instead of

M
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discussing that point here,—so as to prevent a repetition when
that species comes to be described and considered.

€AL.€EO€RI^IDiE Meek and Worthen.

(Revised by Ringueberg.)

Calyx and arms drooping, being bent into an inverted position, and
hanging downward alongside or against the column

;
parallel with it

or diverging at a slight angle from it. Posterior side proximal to the

column. Column round, straight, or slightly curved towards the calyx

at its upper end, which is attached to the posterior side of the calyx.

Arms three or more, always one anterior and two lateral, and in some
they are present on the posterior side. Ventral tube large.

Calyx flattened anteriorly with a truncate base ; lateral sides parallel

or nearly so, anterior and posterior sides divergent from the truncate

base. Posterior side more or less rounded.

Basal plates consolidated into a semicircular or subtriangular piece,

which is placed entirely upon the posterior side of the calyx and has its

straight side, which is nearly or quite as wide as the base of the calyx,

articulating with the truncate base-line of the anterior side by means of

a hinge-like joint, while its posterior rounded or truncate pyramidal

side fits loosely into an arch, having a similar outline, on that side of

the calyx.

The basal piece is somewhat scoop-shaped, having the column inserted

at or near the posterior rounded margin, and directed more or less out-

ward from it, forming the handle of the scoop ;—the posterior margin,

which is incurved, representing the back, and the straight anterior mar-

gin the edge.

The anterior margin of this piece, and the adjoining radial articulate

margin, are both furnished with grooves extending along the entire

margin, or have external semicircular depressions which extend half-

way through the plates from the outer side of the margin. These de-

pressions, when present, are most prominent on the anterior or radial

side of the articulation, and may be absent on the posterior or basal

side, their place being taken by slight sinuosities of the outer non-artic-

ular side of the margin.

The grooves and depressions are for the reception of elastic ligaments

uniting the two sides.

Externally this articulation has the appearance of a gaping joint or

fissure, closed by means of a flexible integument, but internally is

actually closed by the exact approximation of the inner edges of the

ligament-bearing grooves, and over which the ligaments pass.

The posterior or curved margin was not attached directly to the arch

into which it fits, but was united by means of some elastic and flexible

medium, which allowed a considerable degree of separation at this point.
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This peculiar conformation, the hinge on one side of the piece, and
the mobility of the opposite side, allowed the basal piece to swing upon
its hinge like a door or lid,—or, more strictly speaking, allowed the ra-

dial portion of the calyx to erect itself upon the basal portion. This

function was possessed in variable degrees by the different species.

The incurved portion normally lies within the surface of the crinoid

when it is at rest, allowing the column, which is inserted into the con-

vexity formed by the curvature, to rest against the arch receiving this

portion; and in those species in which the column is straight, or nearly

so, and which have the calyx resting against it, the calyx is at times

somewhat grooved beyond this point for its reception. Margin of the

calyx very irregular, rising into high acute points laterally, with a de-

pression between them on the anterior side and a deeper one on the

posterior side.

Calyx composed of two rings of plates, whose number and position

vary somewhat in the different genera, due to anchylosis and the modi-

fication of some of their functions, but they have the same general dis-

position in all.

The first or basal ring forms the consolidated basal piece; this is com-
posed of three or four plates, consisting of two anterior basals or their

anchylosed equivalent, and two lateral basals. The two lateral basals

are the largest, and, taken together, they form the entire posterior mar-

gin of the piece extending to the outer angles. The point of attach-

ment for the column is always upon the line of their union, while the

apices of the anterior basals may or may not enter into the formation

of the columnar facet. These plates together form a somewhat lunate-

shaped piece, and are usually not anchylosed.

^

The anterior basals or their anchylosed equivalent are triangular, and
occupy the median portion, or the whole, of the anterior margin.

When the two anterior basals are not anchylosed, the dividing suture-

line is a continuation of the one separating the lateral basals, and
divides the piece into equilateral halves. As they are of equal size and
shape, they will—for the sake of brevity—be described only in the an-

chylosed form.

Anterior anchylosed basal triangular, with the inner angle at times

prolonged into a slender process extending up to or towards the

column. Suture-lines between it and the lateral basals generally

sinuous.

The second or radial ring contains from six to eight plates, of

which the anterior radial and the lateral radials can always be

made out, while the posterior radials are generally separate, though

^ In all species which I have had an opportunity to examine, the

dividing suture-line could be made out, including several figured by
their describers as being anchylosed.
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occasionally merged by anchylosis with the lateral radials, in which
case the lower portion of the anchylosed lateral radials extends

around and upon the posterior side of the calyx.

The space between the posterior radials or the anchylosed lateral

radials is occupied by an azygous plate; and when the brachials belong-

ing to the posterior radials are present, they are crowded down between

them and the azygous, and help to form the arch around the consoli-

dated basal piece.

Anterior radial either quadrilateral, usually elongate, and support-

ing the inferior side of anterior first brachial, or triangular and support-

ing the lateral radials, which in the latter case meet above it.

The lateral radials are the largest plates of the calyx, and are of vari-

able size and shape, separated by an elongate anterior radial, or else

meeting over a triangular one, and always support the anterior brachial

between them. Their outer angles, and in case of an anchylosis with

the posterior radials, their outer sides, are bent around to the posterior

side of the calyx. Their upper and outer sides are inclined posteriorly,

and give rise to the lateral arms.

When the arm-bearing function of only one of the posterior radials is

suppressed, the brachial lying above it gives support to the anal plates.

In case both posterior arms are wanting, both radials support the large

median anal plate, either directly or through the intervention of a T-

shaped azygous plate lying between them.

Posterior radials, when present as such, lie in the angle formed by
the hinge-line between the consolidated basal piece and the lateral

radials.

Azygous plate elongate and narrow, T-shaped or broad and low,

which latter form is probably due to anchylosis with another plate or

plates adjoining.

The anal plate supports a large ventral tube, composed posteriorly of

a single series of curved quadrangular plates, " the anterior side being

composed of very small and delicate plates." ^

Anterior arm simple (?) or bifurcating once; if bifurcating, it may be

pinnulate. Lateral arms bifurcating at the second brachial, beyond
which point they may either increase by regular bifurcation or remain
simple, and give off pinnules; or they consist of a series of axillary

plates which are attached to' the anals by their posterior faces, and more
or less completely form an arch over the anal plates, the upper faces

being arm-bearing.

Posterior arms when present resemble the lateral arms in structure.

In the following genera, the order of their probable evolution

will be followed, and as that was in this case a kind of degener-

^ Wachsmuth and Springer, "Revision of the Palaeocrinoidea," Pt.

III., p. 281.
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ation or suppression in part,—due to the extreme specialization

of certain parts and functions at the expense of others,—^the

more complex forms will be considered first, because this method
represents their natural sequence, and also furnishes an easy in-

troduction to a proper understanding of the component parts of

the more specialized forms, and to the nomenclature of the

same.

This arrangement will place Calceocrinus last, as it is the most

specialized form with which we are acquainted, and is conse^

quently furthest removed from the as yet undiscovered or un-

recognized five-armed ancestor.

I have revised the family, because the revision of Wachsmuth
and Springer,—while a departure in the right direction,—is not

quite satisfactory, for the reason that the consolidated base as

defined by them agrees only with the base of Calceocrinus, and

the true relations of the plates of the posterior side are not

recognized. The arm-structure also varies more than that re-

vision would indicate.

CASTOCRIWUS n. gen.

Calyx hanging against the column, and generally having a slight

groove for the reception of it. Column straight or nearly so. Arma
four, one anterior, two lateral, and one posterior, the latter being to

one side of the median line,—the anal plate and ventral tube occupying

the opposite side. Anterior arm simple (?) or bifurcating; bifurcations

bearing pinnules.

Lateral arms bifurcating once, with lateral armlets given off on
alternate sides at every second joint beyond the place of bifurcation.

Consolidated base with the columnar facet on the posterior portion of

the incurved margin. It is composed of two lateral basals, which meet

posterior to the column, but are separated anterior to it by the attenu-

ated apices of the anterior basals, or their anchylosed equivalent.

The anterior basals occupy the median pdrtion of the anterior margin

of the piece, the lateral basals occupying the outer portions.

Anterior radial higher than wide, usually narrow, and supporting the

anterior brachial. Lateral radials irregularly hexagonal. Posterior

radials irregularly triangular. Azygous elongate and placed between

the two posterior brachials, which extend downwards between it and

the posterior radials.

Anterior arm simple (?) or with four or more brachials, upon the last

of which a bifurcation takes place. Bifurcations pinnulate; pinnules

long; lateral arms having two brachials, the second of which is axil-
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lary, and the posterior arm having three, the first of which enters into

the formation of the posterior side of the calyx with the brachial of the

opposite side. The latter brachial, with the elongate azygous, supports

the anal plate, which in turn supports the other plates forming the ven-

tral tube.

Type of genus, Gastocrinus furcillatus W. E. Billings.

I wish here to express mj indebtedness to Walter R. Billings,

Esq._, of Ottawa, Canada, who very generously placed his types

and all the specimens of the genus in his possession at my dis-

posal for the purpose of study.

Below will be found a few remarks on C. furcillatus, noting

several points not given in the original description, they having

been obscured by adherent shale till the specimen came into my
hands.

Castocrinus furcillatus W. R, Billings.

PI. X., Fig. 1.

Calceocrinus furcillatus W. E. Billings.

The Ottawa Naturalist, Vol. I., No. IV., p. 51.

The anterior basalsare prolonged to, and form a part of, the columnar

facet, not stopping short of it, as represented in the diagram accompany-
ing the original description.

The azygous is elongate and narrow, and extends from the basal

plates to the anal plate, the inner corner of which it supports on its

sloping upper side. It lies to the left of the median line ; the larger of

the two posterior brachials—the right—extending up to this line. The
inner corner of this brachial is also prolonged upwards beyond the azy-

gous and rests against the inner side of the anal plate.

The incurved margin of the consolidated basal piece is evenly rounded

and meets in a narrow connecting band beneath the column.

Trenton formation, Ottawa, Canada. Type in the collection

of W. E. Billings.

Castocrinus rugosus W. R. Billings.

PI. X., Fig 3.

Calceocrinus rugosus W. E. Billings.

The Ottawa Naturalist, Vol, I., No. IV., p. 53.

The position of the consolidated basal in the type specimen is evi-

dently abnormal, as the plates of the posterior side seem to have been

pulled downward after it, and out of their proper positions. This was
probably caused by the hgaments, which united the two together in
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such a manner as to allow of a partial but not complete erection of

the calyx upon the base.

Trenton formation, Belleville, Ont. Type in the collection of

W. K. Billings.

€a§tocrinu§ t>illing^§ianus n. sp.

PI. X., Fig. 3.

Calyx broad, wider than high, base broad, central portion of calyx
depressed anteriorly and laterally, just above its middle. Posterior side

evenly rounded, with a median furrow for the reception of the column,
against which it rests. Anterior arm simple (?), lateral and posterior

arms bifurcating. Ventral tube tapering. Column of medium size.

Base of anterior side of calyx with three semicircular depressions, of

which the median is the largest, and has the sharpest curvature ; late-

ral depressions well curved on their inner sides, but gradually rounding

out towards the lateral angles. The consolidated basal has a shallow,

well-defined, median depression, corresponding to the one on the oppo-

site side of the hinge-line. Lateral depressions but faintly defined.

Two ligamentous bands pass over the hinge-line from the dentate pro-

jections left on either side of the opposite median depressions.

Consolidated basal piece broad, evenly rounded from side to side,

about twice as wide laterally as antero-posteriorly. It is composed of

three plates, the anterior basals being anchylosed. Columnar facet

situated on the posterior side of the curved portion, from the side of

which the column projects in the same general plane as the piece.

Anterior anchylosed basal evenly tapering by slightly sinuous lines to

the point of juncture with the column. Its base occupies something

over half of the anterior margin of the plate, and has two dentate pro-

jections near the lateral angles, receiving the median depression between
them.

Lateral basals about as wide at their distal as at their proximal ends.

Anterior radial high, moderately narrow, with a contraction at its

upper third ; basal end wider than the brachial end. Lateral radials

pentagonal, with the lateral angles truncated.

Posterior radials small, triangular, the right (arm-bearing) radial

being somewhat larger than the left.

Azygous unknown. The right posterior brachial is somewhat higher

and larger than the left, and has its upper angles projecting upward,

and clasping the base of the succeeding brachial between them, differ-

ing in this respect from the left pentagonal brachial, which supports

the large anal plate. But three anal plates have been observed; they

are large, quadrangular, and rapidly tapering towards the apex of the

tube.

Anterior arm simple as far as observed, tapering for the first two
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joints, from which point it is of nearly uniform size for the next ten.

Joints higher than wide.

Lateral arms giving off long, slender, flattened pinnules from every

second joint, and identical in structure with those in C. furcillatus.

Posterior arm similar in structure to the lateral, but having three

brachials before bifurcation takes place.

Column composed of short joints, every alternate or second joint of

which is shorter than the others.

Prom the Trenton formation, Ottawa, Canada. Named in

honor of W. E. Billings, Esq._, who collected the specimens.

Types in Mr. Billings^ collection.

This species is readily distinguished by its anchylosed basal

;

it also differs from C. fuixillatus and C. ritgosus in its anterior

radial being broadest at its basal end instead of at the brachial

end.
Castocrinus articulo§us E. Billings.

PL X., Fig. 4.

Heterocrinus articulosus E. Billings, Geol. Rep. Canada, Dec. IV.,

p. 51.

Heterocrinus articulosus Wachsmuth and Springer, Rev. Palaeo-

crinoidea, Pt. I., p. 70.

Valceocrinus (9) articulosus E. O. Ulrich, 14th Annual Rept. State

Geol. Minn., p. 113.

Surface punctate, like that of C. rugosus, from which it differs in the

very low and comparatively wide anterior radial, and from all the

others here considered in the anterior and lateral radials being more
nearly equal in size. The anterior basals have the same shape and size

as in C. rugosus ; lateral basals unknown.
Of the anterior arms only the first brachial is preserved. The lower

bifurcation of the lateral arm gives off laterally compressed pinnules,

which are strong at their base and wide from without inward; these are

given off at the second, fifth, seventh, tenth, and fourteenth joints, be-

yond which point the division is imperfectly preserved.

The type specimen is rather imperfect, but is distinctive enough to

prove it to be a good species.

Type in the collection of the Museum of the Geological and

Natural History Survey of Canada.

Castocrinus inaBqualls E. Billings.

PI. X.. Fig, 5.

Heterocrinus incequalis E. Billings, Geol. Survey Canada, Decade IV.,

p. 51.
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Heteroerinus incequalis Wachsinuth and Springer, Rev. Palseocrinoidea^

Pt. I., p. 70.

Cremacrinus inoequalis B. O. Ulrich, 14th Rept. State Geol. Minn., p.

113.

Calceocrinus incequalis Wachsmuth and Springer, Rev. Palaeocrinoidea,.

Pt. III., p. 282.

The type specimen lies on a slab and shows only the left side, conse-

quently the fourth or posterior arm is obscured. The anterior arm is

simple as far as observed, which is about fifteen joints.

Consolidated basal piece composed of two anterior and two lateral

basals. The anterior basals extend to the column by quite strong pro-

cesses.

The lateral arms differ from those of the other Castocrini, in giving

off pinnules less frequently and at somewhat irregular intervals, and in

not being much enlarged at the points giving rise to them.
This species differs from C. furcillatiis, in the calyx being more flat-

tened anteriorly and depressed along its median portion, also in the

larger anterior basals, the proportionately broader first anterior brachial

in comparison with anterior radial, and the very fine, closely arranged

punctae, which of themselves afford an easy means of recognition. It

also differs from the foregoing species in the simple anterior arm, in

the method of giving off pinnules, and in the character of the lateral

arras. From C. hillingsianus it is distinguished by the surface and by
the basals not being anchylosed.

Trenton formation, Ofctawa, Canada. Type in the Museum
of the Geological and Natural History Survey of Canada.

I am much, indebted to Prof. J. T. Whiteaves, of Ottawa,

Canada, of the Geological and Natural History Survey of

Canada, who kindly loaned me the types of C. incequalis and C,

articulosus, for the purpose of study and comparison.

CREOT4CRINXJS? Ulrich.

This genus will belong here, between Castocrinus and Pro-

cUvocrinus, if Ulrich^s diagnosis be correct ; but as I have not

had an opportunity to examine the type specimen, I will insert

it provisionally.

PROCLIVOCRIXIIS n. gen.

Bilaterally symmetrical; calyx hanging alongside of the column,.

which is curved posteriorly at its upper end.

Arms three; anterior arm much the largest, simple (?) or not bifur-

cating till near the tip; lateral arms increasing by regular bifurcation,,

and not giving off pinnules.
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Anal tube large, heavy, and occupying the centre of the posterior

side; column round.

Consolidated basal piece triangular, with the posterior angle abruptly

truncate at the columnar facet, where it is rounded up. It is composed
of four plates, the two anterior of which extend to the column by at-

tenuated processes; their outer portion occupies the middle of the an-

terior base-line, and does not extend to the lateral angles; suture-line

between them and the lateral basals sinuous.

Second ring consisting of six plates; anterior radial high and very

narrow, supporting the lower face of the anterior brachial. Lateral

radials large, pentagonal, with the lateral angle prolonged to meet the

lateral processes of the azygous plate.

Posterior radials rather large, triangular, and each inclosed between
the proximate lateral radial, the basal, and the azygous.

Azygous plate broadly T-shaped, and consisting of a middle portion

or body, an inferior arm which extends between the posterior radials to

the arch around the basal plates, and two lateral arms which meet the

processes of the lateral radials, inclosing the posterior radials beneath

them; their anterior surface supports the large anal plate. These lat-

eral arms and central body probably represent the first anal plate,

while the inferior process is representative of the azygous plate which
has been anchylosed to it.

Plates of the ventral tube large quadrangular. First anterior brachial

broad. Lateral brachials two, the second of which is axillary; beyond
this the lateral arms undergo regular bifurcations at every third or

fourth joint. No pinnules observed.

Vault depressed below the margin of, and formed by processes from,

the four plates forming the rim of the calyx, i. e., the anterior and
lateral radials and the azygous.

Column of medium size, with joints of the curved end arched from
side to side so as to fit the antero-posterior depression of the columnar
facet.

Type of genus, Prodivocrinus radiculus Ringueberg.

Since the original description of the type was published, a

number of other specimens have been found which more clearly

elucidate points of structure not shown in the type specimen, or

obscured by adherent shale, since removed, in that specimen;

so that a partial redescription becomes necessary.

Prodivocrinus radiculus Ringueberg.

PI. X., Fig. 6.

Calceocrinus radiculus Ringueberg. Jour. Cin. Soc. Nat. Hist., Vol.

v., p. 120, 1883.
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Cremacrinus radiculus E. O. Ulrich. 14th Annual Rept. State Geol.

Minn., p. Ill, 1886.

Calceocrinus radiculus Wacbsmuth and Springer. Rev. Palseocri-

noidea, Pt. III., p. 282.

Consolidated basal piece strongly rounded at the point of juncture

with the column, where it is of the same shape and size as the column,

from which point it spreads out evenly to the flattened anterior margin.

This plate is sometimes corrugated, the rugae passing across it in an
antero-posterior direction.

Articular margin furnished with a deep, sharp, ligament-bearing

groove.

Lateral basals not forming an incurved margin underneath the

column, but only united in the posterior part of the columnar facet,

and divided anteriorly by the slender apices of the anterior basals.

Anterior basals high, and occupying about one-half of the anterior

articular margin of the piece. They taper very rapidly for about one-

half of their height, from which point they are prolonged into attenu-

ate processes, extending up to and forming a part of the columnar

facet.

Anterior radial high, very narrow, rather abruptly constricted near

the middle to one-half of the width of the basal end, which narrowing

is continued throughout the brachial half.

Ends of the lateral processes of the lateral radials resting against and

as wide as the turned-up portion of the lateral arms of the azygous

plate. Posterior radials narrow, with all three sides convex, and the

side next to the azygous much shorter than the others.

Azygous plate with the ends of the lateral arms of the plate turned

up so as to clasp the base of the anal plate between them.

Posterior plates of anal tube large, quadrangular, and very gradually

tapering with the tube; slightly arched posteriorly; but three plates

have been seen above the azygous plate.

The five radials, the azygous, and the anterior brachial, seem to be

generally consolidated into a single piece, some of the suture-lines being

sometimes almost obliterated. These plates are at times also somewhat
corrugated, the general direction being transverse.

Specimens vary from those with a strongly rugose surface to those in

which it is smooth.

Anterior first brachial just as high as the notch between the upper

angles of the lateral radials; second arm-joint tapers more rapidly than

the rest. The anterior arm bifurcates at the ninth joint, above which

four slender, tapering joints can be counted without further bifurcation.

The lateral arms have two brachials, the second of which is axillary;

the anterior division bifurcates again at its third joint, and the lower or

posterior undergoes two bifurcations, one at each succeeding fourth

joint. Upper division unknown. The posterior primary branch has
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two joints, at the second of which a bifurcation takes place, and again

at the fourth joint above that.

What were described as lateral armlets in the anterior arm of the

type specimen were found, upon further cleaning, to be portions of the

lateral arms lying beneath and projecting out from under it, and not

from its sides as first supposed.

Column round, smooth, consisting of joints as high as wide, except

the last five or six proximal to the calyx, which rapidly get shorter

and are higher on the outer side of the column, giving a strong curva-

ture at this point, which still further facilitates the maintenance of the

drooping position of the calyx.

The median antero-posterior elevation of the last joints, constitutes a

marked somewhat saddle-shaped flexure in the last four; which flexure

is received in a corresponding notch in the anterior margin of the

articular facet.

Proclivoerinus chrysalis Hall.

PI. X., Figs. 2 and 13.

Chierocrinus chrysalis Hall. 13th Eept. N. Y. State Cab. Nat. Hist.,

p. 123.

Calceocrinus chrysalis Shumard. Trans. Acad. Nat. Sci. St. Louis,

Vol. II., p. 538, 1886.

Cremacrinus chrysalis E. O. Ulrich. 14th Annual Rept. State Geol.

Minn., p. Ill, 1886.

Calceocrinus chrysalis Wachsmuth and Springer. Rev. Palseocrinoidea,

Pt. III., p. 281, 1886.

This species agrees with P. radiculus in the general outline and rela-

tions of the plates to each other, but is distinguished by the much
broader calyx; calyces corresponding in height being at least a third

broader, and also usually less contracted in the middle, than is the

case with P. radiculus. Hall figures his types as having an anchylosed

anterior basal in which the points do not extend to the column. This

point, however, is usually so obscure that in all probability it was over-

looked in this case, as it has been in others; the same remark will apply

to the construction of the posterior side,—as two individuals from the

same locality as Prof. Hall's specimens agree very well in other respects

with his descriptions. Should the diagram, however, prove to be cor-

rect, the specimens here referred to will have to fall under another

designation.

This species is readily distinguishable,—as before stated,—from P.

radiculus, by the much wider calyx and consequently broader plates;

this is especially noticeable in the case of the posterior radials.

A unique specimen showing both the articular joint with its connect-

ing ligaments, and the vault,—perfectly,—will furnish all that can be

added to the descriptions already published.
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The articular joint consists of two deep grooves in the opposite mar-
gins, the outer edges of which are widely separated when the crinoid is

in its normal position of rest, while the inner two are in close apposi-

tion. Over these inner margins pass two bundles of elastic ligaments

from one groove to the other.

They each arise in two parts from both sides of the termination of

the two suture-lines of the anterior radial; one part coming from the

anterior radial and the other from the adjoining lateral radial. These

two parts or heads unite and pass over the inner margins of the two
adjoining grooves, and are inserted into the groove of the consolidated

basal piece, directly opposite their points of origin.

Faint traces of the integument uniting the two outer margins of the

grooves and covering the elastic ligaments, can be seen. This integu-

ment is better shown in some other specimens of P. radiculus, in one

of which it is broken up into small pieces which at first glance have the

appearance of " numerous little plates," such as are figured by Ulrich

in " Cremacrinus " punctatus.

The vault is covered by four projections from the inner sides of the

four plates entering into the formation of the rim of the calyx proper.

The top of the vault is smooth and evenly convex, its central portion

being depressed to a point opposite one-half the height of the lateral

radials, when measured from their lower to their upper angles. The
only suture-lines observable are those commencing from the four

suture-lines dividing the four plates, which proceed directly from their

point of origin to the centre of the vault, where they all meet.

This arrangement gives three large triangular projections and one

narrow wedge-shaped one. The outline of the concave space is round-

ing on the anterior side, with two lateral projections or grooves along

the suture-lines, and one such groove in the centre posteriorly.

In the margins of the two lateral radials, can be observed two narrow

slits which represent the continuation of the arm-grooves.

I was at first inclined to consider this vault as a kind of partition,

serving to strengthen the calyx and taking the function of the basal

plates, which no longer served to maintain its rigidity.

Prom the lower third of the shale at Lockport, N. Y.

The revision of the genus Galceocrinus we will preface with

a few introductory remarks concerning the original species upon

which the genus was founded.

The original description speaks of the semicircular base as

consisting of two pieces ^'anchylosed" (consolidated) together,

a triangular one fitting into a somewhat lunate-shaped piece. A
more careful examination of two specimens of the same portion

of this species, shows a secondary suture-line starting from the
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inner angle of the triangular piece, and passing through the

excavation for the reception of the column, to the outer margin

of the ^Munate-shaped'' jDiece, dividing it into equal halves.

This suture-line is much less distinct than the other, and is

consequently less noticeable. The anterior triangular piece is

undoubtedly formed by the union of two anterior radials.

Having determined the composition of the consolidated basal

piece of the typical form of Calceocrinus, we can place here all

such as have the same structure.

This will be done with all that have been found upon exami-

nation to correspond to the typical form as shown in a quite

perfect individual, so nearly like the type in basal structure and

surface markings, that it was at first regarded as a young speci-

men of that species, but further study shows it to be a closely

allied species differing distinctly in some minor details.

A specific description of the original species will be found

under Calceocy^imis halli.

CALCEOCRIIVUS Hall.

(Revised by Ringueberg.)

Calyx and arms hanging downward and directed outward at an angle

from the column.

Column round, bent somewhat posteriorly at its upper portion so as

to admit of a greater inclination of the calyx.

Arms three. Anterior arm simple (?) or bifurcating near its terminal

portion. Lateral arms consisting of a series of axillary plates attached

to, and forming a more or less complete arch over the anals on the pos-

terior side, each of which gives rise to an armlet from its free or distal

end.

Consolidated basal piece convex, semicircular, or partially triangular

in outline, and formed of three consolidated plates,—two lateral basal*

and one broadly triangular anterior anchylosed basal, which extends

to, or nearly to, the outer angles of the piece.

Column attached to the suture-line dividing the lateral basals, and
never coming in contact with the anchylosed anterior basal.

Calyx flattened anteriorly, rounded posteriorly.

Anterior radial triangular, supporting on its two upper sides the ad-

joining lateral radials. Lateral radials meeting in the median line above

the apex of the anterior radial, and supporting in a broadly V-shaped
notch between and above them the anterior brachial. Laterally,

through anchylosis with the posterior radials, they extend around
to and upon the posterior side and assist, with the low and broad
ANKALS N. Y. ACAD. OF SCI., IV. Issucd November, 1889.
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azygous, to form the arch around the curved side of the consolidated

basal. They also receive between them the first anal lying immediately
upon the azygous.

Their upper and outer sides support the first axillary pieces of the

lateral arms.

Lateral arms, formed of from three to five axillary pieces arranged
in succeeding order, with their inferior borders resting upon the anal

plates and uniting (?), or nearly so, above them in the middle of the

ventral side. Their upper ends each give rise to an arm or branch.

Type of genus : Calceocriiius typus Ringueberg.

It will be observed from the above description, and the dia-

gram given of Calceocrinus typus, that Ulrich's genus ffaly-

siocrinus agrees in all of the major points with the typical Cal-

ceocrinus, of which it must in all probability rank as a synonym.

This will also probably be the case with his Deltacrinus, unless

other and more important structural differences should be noted

besides the number of axillaries upon which he bases his genus.

Calceocrinu§ typus n. sp.

PI. X., Fig. 8.

Surface finely granulose, calyx flattened anteriorly; somewhat de-

pressed and constricted in the centre of that side; rather square in out-

line; upper portion but little narrower than the lower; ventral side

very gibbous, with a notch or depression to receive the upper end of the

column.

Column round, composed of nodose joints which are as high as wide.

Consolidated basal piece evenly semicircular in outline, with the col-

umn attached just inside the posterior margin; anterior anchylosed

basal half as wide as the base line. Anterior radial almost equilate-

rally triangular; somewhat wider than the anchylosed basal, but not

quite so wide as the base of the calyx. Lateral radials large and anchy-

losed to the posterior radials; they form the lateral thirds of the arch

around the consolidated basal piece on the posterior side, the low and

broad azygous occupying the median third.

Azygous wide, slightly lower in the middle on account of the upward
curvature of the lower margin receiving the basals, and a downward
curvature of the upper margin for the reception of the anal.

First anal broad, low, with outer ends turned up abruptly, and re-

ceiving between them the broad base of the truncate pyramidal second

anal; other anals, if any, unknown.
Anterior brachial extending somewhat beyond the upper angles of

the lateral radials, pentagonal, and having its upper margin hollowed

out to receive the first arm-joint.
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This first arm-joint differs from the rest, in having a wide base and
tapering rapidly towards its upper side, which is of the same width as

the succeeding two or three joints. Seven joints are preserved, and
110 bifurcation takes place.

They are strongly arched, so as to be somewhat wider in their antero-

posterior diameter than laterally, and are higher than wide.

Lateral arms composed of series of narrow axillary plates, five in

number on each side, of which the first are the highest; being as long

as the upper and outer sides of the lateral radials, against which they

rest their full length ; from these they decrease in height in regular

order towards the centre of the arch which they form around the first

two anals. Each axillary gives rise to an armlet, in which three joints

can be observed, when a bifurcation takes place, or a pinnule is given

off (exactly which, cannot well be determined on account of the im-

perfection of this portion of the specimen). Joints about as wide as

long.

From the lower third of the shale of the Niagara Group at

Lockport, N. Y.

Calceocrinus Halli n. sp.

PI. X., Fig. 9.

Calceocrinus n. gen. Hall.—Pal. N. Y., Vol. II., p. 353.

Anchylosed base triangular, broadly truncate in outline at the poste-

rior angle, due to the abrupt turning-in of that portion at right angles

with the upper surface of the piece. This bending inward extends

from this portion along the posterior margins laterally, decreasing

gradually towards the outer angles.

Just upon the abrupt posterior curvature of the plate, is situated the

excavation for the reception of the articular facet for the column,

which is situated at the bottom of it.

Anterior anchylosed basal very low and wide, extending laterally to

the outer angles of the basal piece, and having its anterior border

sharply grooved along its entire extent, for the reception of the elastic

articular ligaments.

Lateral basals broad, due to the lowness of the anchylosed basal;

columnar facet situated in about the middle of the suture-line formed

by their union.

Surface thickly beset with strong granules, which coalesce to form
larger ones on each side of the suture-lines, and upon the posterior

curved portion of the plate.

Interior of plate concave, crossed by three grooves, two starting con-

jointly from the lateral angles and graduall}' becoming separated. The
posterior of these is the deepest and is formed by the projection of a

fold or sharp ridge along the line of curvature of the plate, and meets
its fellow from the opposite side in the colum-iar foramen; the othe
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follows the suture-line of the anterior anchylosed basal, and incloses a
lunate space between it and the other groove. The third groove starts

at the columnar foramen and crosses the second groove, passing across

the middle of the anterior anchylosed basal to the anterior margin,
where it is all that remains of what was probably once a suture-line.

From the lower third of the Niagara Shale at Middleport-.,

2i. Y.

This basal piece is readily distinguished from the one be^ng-
ing to (7. typus by not presenting an evenly circular posterior

outline, and by the anterior consolidated basal extending to the

extreme outer angles. The rest of the calyx has not to my
knowledge been found. This species has been named in honor
of Professor James Hall, who was its original discoverer and
who based the genus upon it.

Calceocrinui bi<leiitalu§ n. sp.

PI. X., Fig. 10.

Anterior portion of the calyx flattened, quadrangular in outline, with

a slight depression along the median suture-line. The lower margin of

the calyx bears upon its upper surface three semicircular depressions

with sharply defined margins. The median one of these is the widest

and has a smaller one with a sharper curvature on either side, leaving

two sharp dentate projections between. Anterior basal high and but

little more than half as wide as the base; its two suture-lines commence
in the lateral depressions or cicatrices. Anterior brachial projecting^

somewhat beyond the upper angles of the lateral basals, and having^

its upper margin slightly curved downward for the reception of the

anterior arm.

The outer sides of the lateral radials project but little on the posterior

side of the calyx.

This species is of the type of calceocrinoid structure to which C. stig^

matus Hall belongs, but is at once distinguished from it by the nar-

rower anterior radial, and the fact that the suture-lines of it commence
in the lateral cicatrices, instead of passing to the outside of them; vari-

ous other minor differences can be noted, but the above will prove suf-

ficient for diagnostic purposes.

From the lower third of the Niagara Shale at Lockport, N. Y.

Calceocriiius contractus n. sp.

PI. X., Fig. 12.

Consolidated basal piece quite convex posteriorly.

Posterior margin truncate. Anterior anchylosed basal extending



The CalceocriniclcB. 405

laterally to the outer angles. Articular facet for column situated a

little inside of the margin, and with its face directed posteriorly.

Associated with the base just described, we find the anterior portion

of a calyx that undoubtedly belongs to the same species. Anterior

portion of calyx slightly but evenly arched from side to side, lower side

wide, rapidly and evenly tapering to the insertion of the anterior

brachial, which extends some distance beyond the upper angles of the

lateral basals, and tapers more sharply than they do, thus giving the

upper portion of the calyx a contracted appearance. Anterior radial

broad and low, and extending to the outer angles; thus corresponding

in size and proportions to the anterior consolidated basal. Anterior

brachial extending for more than half of its height beyond the lateral

radials; pentagonal in outline, and wider than high.

From the lower portion of the Niagara Limestone at Lock-

port, N. Y.

The consolidated basal piece of this species is distinguished

from that of G. halli of the underlying shales by the much
greater proportionate antero-posterior diameter, and by the po-

sition of the point of attachment, which is situated nearer to

the posterior margin, and has its articular facet directed more

nearly posteriorly.

Remarks: The genus Cremacrlnus of Mr. E. 0. Ulrich is

probably the only one of his genera which will hold good. Its

pinnulate lateral arms, the punctate surface of the plates, and

the sinuous border along the outer margin of the articulation,

ally it to Castocrinus ; while in its having only three arms,

and in the arrangement of the plates on the ventral side, it

would closely approach ProcUvocrimis ; so that its natural

position would be between those two genera. The features dis-

tinguishing it from its closest ally ProcUvocrinus would be

those already pointed out as allying it to Oastoct'inus, together

with a shorter and broader anterior radial than in Froclivocri-

mis, and in the anterior basals not extending to the columnar

facet.

I speak of the anterior arm as '' simple (?)" because I believe

that all, or ne.arly all, the species which have been described as

having a simple anterior arm, will be found to show a bifurca-

tion, in case specimens are found preserving the arm to its tip.

The plate which is termed the '^azygous," in the foregoing

descriptions, may prove to be the first anal, and probably in



406 The Cakeocrinidce.

FrocUvocrinus and Calceocrinus might more properly be so-

termed, except for the reason that in them it is the result of an

anchylosis and modification of the azygous of the primitive

forms with the first anal.

In Proclivocrinios the cross-bar of the T represents the first

anal, and the stem the remains of the azygous; while in Calceo-

crinus the modification has gone still further, and the stem has

become absorbed entirely—only the cross-bar remaining.

The modifications undergone by the members of this family

will afford an interesting chapter in evolution, if the material

ever presents itself which will allow of its complete working-out.

That the ancestral form was five-armed, there can seem to be

no doubt, as the existence of the right brachial in the four-

armed Castocriniis points conclusively to such a one. But
whether this, as yet unknown or unrecognized, ancestor under-

went the loss of its fifth arm after the crinoid had assumed the

pendulous position of its calyx, and consequently formed a

member of the Oalceocrinidse, or sustained this loss first and

consequently belonged to another or a new family,—only the

finding of it can set at rest.

That Catillocrinus,—the affinity of which to the Calceocrinidae-

Wachsmuth and Springer have pointed out,—does not belong in

the line of their evolution, is shown both by its structure and

its geological position ; although it may and probably did orig-

inate from the same stock.

The course of their specialization and modification of func-

tion among the known genera is shown in the successive steps

from Castocriniis through ProclivocrinuSy or some allied undis-

covered form, to Calceocrinus.

But a more complete discussion of the reasons for the sup-

pression of the posterior arms, on account of their being in the

way in its new position, and the consequent lateral contraction

of the calyx with its concomitant shortening, and the progres-

sive development of the anterior arm and side to make up for

the aborted posterior side,—I will leave for another paper at

such time as the opportunity for the examination of a more com-

plete series of forms shall present itself.

The types of Proclivocrinus radiculus, Calceocrinus halli, C.

iypus, and C, contractus, are in my collection.
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EXPLANATION OF PLATES X. and XL

PL. X.

Fig. \. Castocrinus furcillatus W . R. Billings.

a. Right side of type specimen.

h. Left side of same.

Fia. 2. Castocrinus riigosus W. R. Billings.

Type specimen.

Fig. 3. Castocrinus bilUngsianus n. sp.

a. Anterior side of calyx.

h. Posterior side of same.

c. Right side of a smaller and nearly complete specimen.

Fig. 4. Castocrinus articulosus E. Billings.

Type specimen.

Fig. 5. Castocrinus inequalis E. Billings.

Type specimen.

Fig. 6. Proclivocrinus radiculus Ringueberg.

a. Type specimen.

h. Specimen showing bifurcation of anterior arm.

c. Anterior side of a calyx with portions of arms.

d. Posterior side of same.

Fig. 7. Proclivocrinus chrysalis Hall.

a. Anterior side of a calyx.

h. Posterior side of same.

Fig. 8. Calceocrinus typus n. sp.

a. Lateral view of type.

h. Anterior view of same.

Fig. 9. Calceocrinus halli n. sp.

a. Outer side of consolidated basal piece of type specimen.

b. Inner side of same.

Fig. 10. Calceocrinus bidentatus n. sp.

a. Anterior portion of calyx.

b. Basal portion of same, x 2.

Fig. 11. Calceocrinus stigmatus Hall.

Base of anterior portion of calyx (after Hall) for comparison with

the last, X 2.

Fig. 12. Calceocrinus contractus n. sp.

a. Base of an individual.

b. Anterior part of calyx of another.

Fig. 13. Proclivocrinus chrysalis Hall.

a. View of the vault of Fig. 7, x 5, to show structure.

b. View of hinge-line of same, x 5, showing elastic ligaments^
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PL. xr.

DIAGRAMS ILLUSTRATING STRUCTURE OF THE CALCEOCRINID^.

Fig. 1. Castocrinus Ringueberg.

Fig. 2. Proclivoerinus Ringueberg.

Fig. 3. Calceocrinus Hall (revised by Ringueberg).

a. Right side. b. Anterior side. c. Posterior side. d. Analysis of

calyx.

Letters referring to analysis (cZ) :—b, hasals; r, radials; br, brachials;

ax, axillary; an, anals; az, azygous.

The posterior side of the calyx down and the anterior side up.

Fig. 4. Section of Proclivoerinus, illustrating the articulation of the

base with the calyx and the manner of erection.

c, column ; cb, consolidated basal piece ; ca, calyx; Z, elastic liga-

ment; int, integument covering ligament; m, probable situation of

muscles which held the calyx down.
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XVIII.—A Revision of the Edentulous Genera of Gurimatince,

BY CARL H. EIGEJ^MAKis^ AND R. S. EIGENMAKN.

Read May 13th, 1889.

This revision is based on the collections in the Museum of

Comparative Zoology of Harvard University.

It was our intention to write a complete revision of the Cha-

racinidae. The enormous amount of material collected in the

Museum of Comparative Zoology at Cambridge, Mass., together

with the excellent library there, render sucb a work, based on

this collection, greatly to be desired, both for ichthyology in

general and for the collections of this Museum in particular.

Unfortunately, our work was interrupted shortly after it was

begun.

Professor Louis Agassiz, under whose direction this material

was accumulated, has been frequently criticised for his seemingly

extravagant statements regarding the number of new species

found by himself and his assistants during the Thayer expedi-

tion in Brazil. Although Professor Agassiz may have been mis-

led by the necessarily hasty comparisons made while collecting,

it is due to his memory to state that he was far nearer the truth

than has generally been supposed. Few of the new species dis-

covered by Professor Agassiz were based on his specimens.

Many of them had been collected before by batterer, though

they had not been described when Professor Agassiz made his

collection; and Dr. Steindachner has based many of his new
species on Natterer^s specimens preferably to those of Agassiz.

Since Prof. Agassiz made his expedition, many others have col-

lected in Brazil, and their specimens have been described by

Doctors Giinther, Boulenger, Steindachner, Cope, Gill, and
others; while Professor Agassiz's material remained untouched

at Cambridge, In spite of these facts, there yet remain one or

two hundred undescribed species of Characinidse alone, in the

Museum at Cambridge, if we may judge from the Erythrininae

and Curimatinae which we examined. Our studies of the Nema-
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tognathi have demonstrated a similar state of affairs among that

group.

The key to the species of the genus Ourimatus may prove to be

erroneous or insufficient in parts. If so, it is due to the fact that

we could not have the specimens before us when revising the

key. One species of Ourimatus, C. alherti, has been omitted, as

we had no description of it. Dr. Giinther, in his paper on the

fishes of the Rio Plata, states that it is related to Curimatus

platamis, but with considerably larger scales.

In order to shorten the references in the synonymy, the titles

of works are not quoted, but each paper is referred to as '* a/'

^''b," etc., after the year of its publication. " Steind., '75c"

refers to Dr. Steindachner's paper, '' Die Siisswasserfische des

siidostlichen Brasiliens," as will be seen by referring to the Bib-

liography given at the end of our paper. When but one paper

was published in the year by an author, it is referred to by the

year of its publication, as: "Gthr., ^64" refers to vol. v. of

Dr. Giinther's Oatalogue of the Fishes of the British Museum.

The genera of the edentulous Oarimatinae may be distin-

guished by the following key:

a. Gill-arches with loBg, slender rakers. Anodus.

aa. Gill-arches without rakers.

h. Postventral region trenchant, the scales of each side with a nar-

row margin bent over the ventral ridge and terminating

medially in a spiniform process,

c. Scales in lat. 1. 94-103. Preventral region flat, with blunt lateral

keels. Median line in front of dorsal naked. A. 16-17.

POTAMORHINA.

cc. Scales in lat. 1. 50-60. Preventral region rounded. Predorsal

region entirely scaled. A. 10-12. Psectrogaster.

hb, Postventral region trenchant or not, always with a median series

of scales which do not terminate in spiniform processes.

d. Lateral line developed on anterior scales only; mouth oblique,

the lower jaw entering the profile. Tongue long and narrow,

quite free. Curimatopsis.

dd. Lateral line complete. Mouth horizontal or slightly oblique.

Tongue short and thick, adnate. Curimatus.

J. AlVODUS.

Anodus Spix, '29a, 60 {elongatus and latior); M. and T., '45a, 6 (sp.)^

Cope, '78a, 682 (elongatus).

Elopomorphus Gill, '78a, May 21st[{jordani).
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Type, Anodus elongatus Spix.

A genus of Curimatinae with clupeiform branchial apparatus. Three

species, confined to the Amazons and their^tributaries from Villa Bella

to Peru.
1. ANODUS IflRIiANOPOGON.

Anodus melanopogon Cope, '78a, 682 (Peruvian Amazon).

Slender, head elongate. Muzzle acuminate, mandible projecting.

Eye 6 in head, 1| in snout, 1\ in interorbital. Opercle as deep as long.

Origin of dorsal little nearer to tip of snout than to base of caudal.

Pectorals reaching half-way to ventrals, ventrals half-way to anal.

Blackish above, sides and abdomen silvery. Dorsal and caudal dusky.

End of mandible black.

Head 3|; depth more than 6; D. 1. 10; A. I. 10; V. 11; P. 19. Lat. 1. 128.

2. ANODUS STEATOPS.
Anodus steatops Cope, '78a, 683 (Peruvian Amazon).

Jaws equal. A large adipose lid reducing the ovular opening to a

vertical slit. Eye 2 in interorbital, more than 5 in head; opercle deeper

than long. Origin of dorsal equidistant from tip of snout and base of

upper caudal fulcra. Steel-blue, paler below; base of tVie caudal exten-

sively black, other fins unspotted; sides of head and operculum above

orbit golden; chin and top of head black.

Head 3.6; depth 5.3; D. I. 10; A, I. 11; V. 12; P. 19. Lat. 1. 93.

Cope.
3. ANODUS ELONGATUS.

Piaba branco.

Anodus elongatus Spix, '29a, 61, pi. 40.

Curimatus elongatus Cuv. and Val., xxii., 20; Castelnau, 'o5a, 58 (Ama-
zons); Kner, '59a, 146 (Forte do Principe) ; Gthr. '64, 293 (copied).

Elopomorphus elongatus Steind., '81a, 38 (Forte do Principe; Villa Bella).

Elopomorphus jordani Gill, 'T8a, May 21st, and '78b, 112.

Habitat, Northern Brazil.

2. POTAMORHIIVA.
POTAMORHINA Cope, '78a, 685 {pristigaster).

Type, Curimatus pristigaster Steind.

A genus of a single species. The clupeoid belly, flat breast, naked

predorsal line, and small scales, serve to distinguish it from the related

genera.
POTAiVlORIIINA PRISTIGASTER.

C^irimatus {Anodus) pristigaster Steind., '76a, 25, pi. VI. (Teffe; Barra

do Rio Negro).

Potamorhina pristigaster Cope, '78a, 6S5 (Peruvian Amazon).

Habitat, Amazons from Barra do Rio Negro to Peru.

Fifteen specimens, .18—.29 m. Teffe; Lake Hyanuary.
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Compressed. Preventral region flat or slightly concave, with blunt

lateral keels; postventral region strongly compressed, with a series of

spiniform scales. Median line before dorsal naked; postdorsal region

rounded. Scales small, all very strongly ctenoid.

Head depressed above the eyes; eye about equal to snout, 2 in the

interorbital.

Origin of dorsal about an orbital diameter nearer to tip of snout than

to base of upper caudal rays. Caudal rays much branched. Anal
emarginate; pectorals reaching past the origin of ventrals.

Air-bladder extending beyond origin of anal.

Yellowish, with brassy reflections; a black spot at end of lateral line.

Head 3^-3^; depth 2^-2^; D. 12-13; A. 16-17. Lat. 1. 94-103.

3. PSECTR004STER gen. iiov.

Type, Psectrogaster rhomboides sp. nov.

Teeth none. Lateral line developed. Postventral region trenchant,

the scales of each side with a narrow margin bent over the ventral ridge

and terminating medially in a spiniform process. Preventral region

rounded; predorsal region entirely scaled. Scales 50-60.

This genus is closely related to Potamorhina, from which it differs in

having much larger scales, etc.

Analysis of the species:

—

a. Air-bladder extending to origin of anal. Origin of dorsal about

equidistant between tip of snout and base of upper caudal

fulcra. Origin of ventrals nearer to base of caudal than to

tip of snout. Scales 15-55-10. 7'homboides, 1.

aa. Air-bladder extending to posterior end of anal. Origin of dorsal

about equidistant from tip of snout and from tip of adipose

fin.

b. Depth $ and ? about 2^. Lat. 1. 49-56. amazonica, 2.

bb. Depth ? 2^. Scales 56. Profile convex. ciliatus, 3.

1. PSECTRO&ASTEiR RHOMBOIDES 8p. nov.

Curimatus cyprinoides Steind., '81a, 34 (RioPuty),notof L., Gthr., et al.

Types, No. 20303, 20304, 20306, over fifty specimens, Rio Puty; O.

St. John.

No. 20310, one specimen, San Gon9allo; O. St. John.

Compressed rhomboidal, the dorsal and ventral outlines making an-

gles at the origin of the dorsal and of the ventral fins. Preventral re-

gion rounded. Postventral region trenchant, without a median series

of scales. The scales of each side with a narrow margin bent over the

ventral ridge and terminating medially in a spiniform process. Back

narrow, without keels.

Profile more or less depressed at the occiput. Eye with a narrow

anterior and posterior adipose lid, about 1 in snout, 3^-4 in head, lf-2

in interorbital. ,
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Scales small on back, becoming larger towards the breast, where they

are several times as large as on the back. Scales of the breast pecti-

nate, the rest more or less ciliate. Caudal naked.

Air-bladder extending to origin of anal.

Origin of dorsal about equidistant between tip of snout and base of

upper caudal fulcra, in a few specimens nearer the caudal; the highest

ray shorter than the head. Caudal broad, emarginate. Anal short,

emarginate, the tip of the longest ray reaching the tip of the last ray.

Pectorals reaching scarcely to ventrals, ventrals not to vent. Origin

of ventrals nearer base of caudal than tip of snout. Plumbeous above,

gradually becoming lighter below. A dusky area on the base of the

caudal at end of lateral line.

Head 3i-3^; depth 2i-2i. D. 12-13; A. 10-11. Scales 14 to 16-53 to

58^10 or 11.

2. PSECTROG^STER AMAZONICA s^, nov. ?

? Anodus ciliatus M. and Tr.

Habitat, Amazons.
Many specimens: Teffe; lea; Tabatinga; Obidos; Fonteboa; Lago

Alexo; Jutahy; Tonantins; Santarem; Hyavary; Curupira.

This specie^ agrees in almost all respects with Psectrogaster rliomhoi-

des.

Profile very little, if at all, depressed at the occiput.

Air-bladder extending to posterior end of anal.

Origin of dorsal fin about equidistant from tip of snout and from tip

of the adipose fin. Origin of ventrals nearer to tip of snout than to

base of caudal.

Head about 3f ; depth about 2^. D. 12-13; A. 11-12. Scales 12 or 13

-49 to 56-9.

3. PSECTROGASTER CIIilATA.

Anodus ciliatus M. and Tr., '45a, 25, pi. IV., fig. 4 (Essequibo); id. '48a,

633 (Lake Amucu).
Curimatus ciliatus Castelnau, '55a, 58 (Amazon); Kner, '59a, 143

(Ypanema; Guapore); Gthr. '64, 292 (copied).

Habitat, Amazon and its tributaries; Guiana. Rare.

Six specimens from Coary may be referred here. The male of this

species (?) cannot be told from specimens of amazonica. The female is

strikingly deeper than amazonica. The largest specimen measures

.18 m.

Profile convex. Origin of dorsal in females about equidistant from
tip of snout and base of upper caudal fulcra. Origin of ventrals about

equidistant from tip of snout and base of caudal—considerably nearer

base of caudal in largest specimen. Depth 2f ^ -2| ? . D. 12-13; A. 11-

12. Scales 12-56-9 or 10.
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4. CURIMATOPSIS.
CuRiMATOPSis Steind., '76a, 33 {macrolepis).

Type, Curimatopsis macrolepis Steind.

This genus, as far as known, is composed of two species. It is closely

related to Curimatus.

Teeth none. Lateral line developed on anterior scales only. Mouth
oblique, lower jaw entering the profile. Tongue long and narrow,

quite free.

1. CURIMATOPSIS 1TIACROI.EPIS.

Curimatus (Curimatopsis) macrolepis Steind., '76a, 33 (Tabatinga;

Manacapuru; mouth of the Rio Negro).

Habitat, Amazons and tributaries from Rio Negro to Tabatinga.

Numerous specimens, .035-.07 m. Tabatinga; Lake Hyanuary

;

Cudajas.

Compressed elongate. Preventral region flattish, without enlarged

scales; postventral region rounded; predorsal region to near the dorsal

flattened; postdorsal region rounded. Scales cycloid, 4-6 longitudinal

ridges on each scale; caudal scaled at base only.

Profile from nares straight, convex near the dorsal.

Eye 3 in the head, IJ in the interorbital.

Origin of dorsal fin a little nearer to tip of snout than to base of

caudal. Anal emarginate. Pectorals not reaching ventrals: ventrals

about to the vent; their origin a little nearer to base of caudal than to

tip of snout.

Air-bladder extending to the anal.

Depth of caudal peduncle about 3 in the head.

Light brown, with silvery reflections; a lighter line through centre of

scales; a silvery lateral band terminating in a large black spot at base

of caudal.

Head 3-3^; depth 2f-3i. D. 11-12; A. 11. Lat. 1. 30.

2. CURIMATOPSIS MICROIiEPIS sp. nov. 1

Type, No. 20,344, one specimen, .115 m. Jatuarana. M. Navez.

Compressed elongate. Dorsal and ventral outlines equally arched.

Back and belly rounded.

Profile very little depressed. Margin of lower jaw rounded. Eye
little longer than snout, 3^ in head, If in interorbital.

Scales all small, entire. Caudal naked. Lateral line developed on

about 12 scales only.

Origin of dorsal equidistant from tip of snout and base of upper

caudal fulcra. Anterior dorsal rays prolonged, reaching the adipose

fin. Anal slightly emarginate, the anterior rays reaching tip of last

rays. Pectorals not nearly reaching to ventrals; ventrals not to vent.

Light brown, with iridescent metallic reflections. Margins of the jaws



Edenkdous Genera of Curimatince. 415

«,nd inner surface of the lower jaw dark brown. A U-shaped dark bar

in base of mouth. Inner surface of opercle with brown dots.

Head 3^; depth 3. D. 12; A. 11. Scales 14-60-?.

5. CLRIMATIJS.

<1Les Curimates Cuvier, Regne Animal, II., 165, 1817 (edentulus).

Type, Sahno edentulus Bloch.

This genus maybe divided into a number of groups which are

probably of subgeneric rank. They are : 1. Those species with

the caudal entirely scaled. 2. Those with the postventral re-

gion rounded. 3. Those with the postventral region trenchant.

4. Those with more than 80 scales in the lateral line.

* Lateral line less than 80.

f Caudal lobes thickly scaled to their tips. (Curimatella subg. nov.)

a. Scales 9-43 to 45-7. lepidurus, 1.

aa. Scales 5 or 6-33 to 41-5.

b. Depth 3|-3^ in the length. meyeri, 2.

&2. Depth 3, or less than 3, in the length,

c. Scales 6-39 to 41-5. Predorsal region sharply keeled.

serpce, 3.

Ca. Scales 5-36 to 38-5. Predorsal region broad, with indis-

tinct median keel. alburnus, 4.

Cz. Scales 33 to 35. A blackish longitudinal line on the

scales of the back. alburnus Uneatus, 4a.

If. Caudal lobes mostly naked. (Curimatus).

t Postventral region rounded or with an obtuse median keel.

d. Sides without spots.

e. A black spot at base of middle caudal rays.

/. Dorsal plain. Sides without a dark line.

g. Lateral line 33 to 35.

h. Depth 2f to 3i in the length.

i. Predorsal region depressed or grooved to near

the dorsal. spihirus, 5.

{•2. Predorsal region keeled. spiluropsis, 6.

h2. Depth 2f to 2^. Predorsal region keeled.

dorsalis, 7.

g2. Lateral line more than 40.

j. Lateral line 42 to 43. nasus, 8.

J2. Lateral line 46. No adipose eyelids.

troschelii, 9.

f-i. Base of middle dorsal rays dark.

h. A dark line on sides. Lat. 1. 33 to 37.

I. Depth 3i-3|. elegans, 10.

^



416 A Revision of the

h. Depth 2^-3. elegans bahiensis, lOa^

k-i. No dark line on sides.

m. Scales 37. argenteus, 11.

ms. Scales 8-44 to 47-5; dorsal and caudal spots distinct.

Mmaculatus, 12.

7)13. Scales 8-48 to 52-6; dorsal and caudal spots indistinct or

wanting. A brown bar at base of caudal.

Mmaculatus sialis, 12a.

Ca. Middle caudal rays plain. ^

n. A black spot at base of dorsal.

0. Lateral line 48 to 52. bimaculatus trachystethus, 12b.

02. Lateral line 43. dobula, 18.

Os. Lateral line 34. guntheri, 14,

012. Dorsal plain.

p. Back uniform in color.

q. Less than 60 scales in the lateral line.

r. Lateral J. 32-34. microcephaXus, 15.

r.2. Lateral 1. 36-41.

^

s. Ventrals not reaching to the vent.

t. Preventral region without a median series of en-

larged scales. gilberti, 17.

^2. Preventral region with a median series of en-

larged scales. gilberti brevipinnis, 17a.

Sa. Ventrals reaching to vent. plumbeus, 18.

Vz. Lateral 1, 44-47.

u. D. 10; scales 8-44-7. ndgelii, 19.

«2. D. 12-13; scales 7-45 to 47-6. leucostictus, 20.

Vi. Lateral 1. 49 to 55.

V. Depth 2^-3.

IV. Scales entire. platanus, 21.

w-i. Scales serrated.

X. Scales 13 or 14-51-9; mouth subinferior.

asper, 22.

x^. Scales 11 or 12-50 to 53-8.

rutiloides, 23.

v^. Depth 4. hypostomus, 24.

ga. Lateral line with 60 or more scales.

y. Scales 16 or 17-69 or 70-12 or 13.

mivartii, 25.

y.2. Scales 10-60 to 69-8. leuciscus, 26.

Pi. Back with dark cross-bars. vittatus, 27.

^ In order to bring this index within the proper limits of the page-width,

the position of Ca has been transferred at this point to the left-hand edge.

* 16, C. magdalence should be placed here.
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da. Sides with a dark spot at the fortieth scale, ocellatus, 28.

XX' Post-ventral region trenchant.

a. Preventral region rounded; jaws equal. isognathus, 29.

a-2. Preventral region angular.

h. Some of the dorsal rays prolonged in a filament,

c. Lateral line 60 to 64. hnerii, 30.

Ca. Lateral line 56 to 60. cyprinoides, 31.

6a. Dorsal rays not produced.

d. Scales 16-61 to 70-10. macrops, 32.

d2. Scales 14-64-11. falcatus, 33.

da. Scales 14-51 to 53-6. simulatus, 34.

di. Scales 13-55-8. schomburgkii, 35.

do. Scales 12-51-9. essequibensis, 36.

**. Lateral line 85 to 110. Median line in front of dorsal naked in adult.

(Semitapicis ^ subg. nov.)

a. Preventral region rounded.

b. Postdorsal region trenchant. planirostris, 37.

&a. Postdorsal region rounded. laticeps, 38.

tta. Preventral region trenchant. latioVy 39.

1. CURIMATUS L.1BPIDURUS sp. nov.

Types, Nos. 20,291 and 20,292, five specimens, .075-. 10 m. to base of

caudal. Rio San Francisco below the falls; C. F. Hartt.

Closely related to alburnus, from which it differs chiefly in the num-
ber of scales.

Compressed, dorsal outline more irregular than the ventral outline,

which is evenly curved to the anal. Preventral region rounded or

slightly flattened; postventral region more narrowly rounded. Predor-

sal region broad, with a distinct median and indistinct lateral keels;

postdorsal region rounded, or with three indistinct keels. Scales per-

sistent, all but those of the breast entire. Lateral scales all of about the

same size, each scale with two diverging ridges. Caudal lobes thickly

scaled to near their tip.

Profile scarcely depressed over the eyes. Eye little longer than snout,

S-d^ in head, If in interorbital. A very narrow anterior and posterior

adipose lid.

Highest dorsal ray a little shorter than the head. Anal short, some-
what emarginate. Pectorals not reaching to ventrals, ventrals not to

vent.

Sides and lower parts yellowish, back bluish. Each scale of the sides

with a narrow median line of golden.

Head 3i; depth 2i-2f. D. 12-13; A. 11-12. Scales 9-43 to 45-7.

' Semita = a path, apex = crown, in allusion to the naked predorsal

line.

ANNALS N. Y. ACAJD. OF SCI., IV. Issued November, 1889.
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2. CURIMATUS MfiYERI.

Curimatus meyeri Steind., '82a, 11, pi. I., fig. 4(Huallaga).

Habitat, Huallaga; Obidos; Manacapuru.

A single specimen, .10 m. long, from Obidos, and another, .12 m., from
Manacapuru, may represent this species.

Head 3f; depth 3i. D. 13; A. 10. Scales 6-40-?.

3. CURIMATUS SERP^ sp. nov.

Types, No. 20,320, four specimens, .065-.075 m. to base of caudal.

Serpa; Thayer.

A beautiful species, related to alburnus, meyeri, and immaculatus,

differing in the proportions, scales, etc.

Elongate slender. Preventral region depressed, without lateral keels;

postventral region with three indistinct keels. Predorsal region sharply

keeled to the occipital crest. Postdorsal region with three indistinct

keels.

Scales cycloid, persistent, their surface with two widely diverging

ridges. All the caudal rays thickly covered with scales to near their

tip.

Anterior profile straight, upper profile but little convex. Mouth sub-

terminal. Eye 3-3^ in head, l^lf in interorbital, which is equal to the

depth of the head at the pupil.

Dorsal much higher than long, its highest ray longer than the ven-

tral, shorter than the head. Anal truncate, the anterior rays much
longer. Pectorals not reaching to ventrals, which do not reach the

vent.

Air-bladder extending to middle of anal.

Light-brown above, silvery below, everywhere with metallic reflec-

tions. Dorsal scales with a brownish spot as in meyeri and alburnus.

Head 3i-31; depth 3. D. 12-13; A. 10-11. Scales 6-39 to 41-5.

:4. CURIMATUS AI.HURNUS.

Anodus alburnus M. and T., '45a, 26, pi. IV., fig. 3 (Lake Amucu, British

Guiana); id. '48a, 633 (Lake Amucu).

Curimatus alburnus Kner, '59a, 144 (Rio Guapore; Matto Grosso); Gthr.,

'64a, 289 (copied); Steind., '76a, 33 (Teffe); id. '79a, 5 (Orinoco near

Ciudad Bolivar); id. '81a, 36 (Amazon).

Habitat, Northern Brazil and northward.

About 55 specimens, .13-.22 m. Surinam; Coary; Lake Hyanuary;

Rio Negro; Jutahy; Ueranduba; Tefl:e; Manacapuru; Hyavary; Tonan-

tins.

Stout, tapering backward; preventral region fiattened, a median

series of large scales^ and bluntly keeled scales in the lateral series;
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postventral region with median and lateral keels which converge to-

wards the anal. Predorsal region broad, with indistinct median and
lateral keels; postdorsal region rounded or with three keels.

Scales persistent, crenate or serrate margined; lateral scales with two
or three diverging ridges. Caudal lobes scaled to the tip in all speci-

mens.

Profile scarcely depressed over the eyes. Eye 3^3^ in head, 1^-3 in

interorbital.

Air-bladder extending to the anal.

Origin of dorsal about equidistant from tip of snout and tip of adi-

pose. Highest dorsal ray little longer or shorter than head. Anal
emarginate, the tips of some of the anterior rays reaching the caudal.

Ventrals considerably shorter than head, not reaching the vent.

Scales above the lateral line usually with a golden base and a cres-

centiform dark spot parallel with the margin, remaining parts golden.

Sometimes uniform steel blue, without markings.

Head 3|-3^; depth 2^-3. D. 12-13; A. 10-11. Scales 5-36 to 38-5.

4a. CURIMATUS ALBURN (IS LINEATUS. var. nov.

Type, No. 20,297, one specimen, .09 m. Jutahy; James, Thayer, and
Talisman.

Color of alburnus, but the dorsal scales with a blackish median
line.

Depth 2f. D. 13; A. 10-11. Lat. 1. 33-35.

5. CURIIWIATUS SPIIiURXJS.

Curimatus spilurus Gthr., '64, 288 (Essequibo); Steind., '76a, 31

(Hyanuary; lya; Teffe; Rio Negro); Cope, '78a, 684 (PeruvianAma-
zon); Steind., '79a, 5 (Orinoco near Ciudad Bolivar).

Habitat, Northern Brazil and northward.

About two hundred specimens, .045-12 m. 19a; Teffe; Jutahy; Cuda-

jas; Jose Fernandez; Lake Hyanuary; Alexo; Ueranduba; Jatuarana;

Obidos.

Compressed elongate. Preventral region flattened, with a median
series of large scales; postventral surface rounded, the large scales of

the median series slightly carinate. Predorsal region depressed or

grooved to near the dorsal; postdorsal region rounded.

Scales perfectly smooth-edged in the smaller examples, slightly den-

tate in the largest specimens. Lateral line complete. Scales only on
the base of the caudal lobes. Lateral scales with two longitudinal

ridges.

Profile from nares to near dorsal straight and not very steep. Eye 3^
in head, H-l^ in the interorbital.

Air-bladder extending to the anal.
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Origin of dorsal about midway between tip of snout and tip of adi-

pose. Anal emarginate, pectorals not reaching to ventrals, ventrals

about to vent. Origin of ventrals midway between tip of snout and
base of caudal. Depth of caudal peduncle little more than 2 in head.

Light brown with silvery and bluish reflections, a plumbeous median
band terminating in a black spot at base of caudal.

Head 2^-4; depth 2^3 (2^ in some specimens according to Giinther).

D. 13; A. 10-11. Lat. 1. 33-35.

6. CURIOTATUS SPILVROPSIS sp. nov.

Five specimens, No. 20,218, .075-.09 m., collected by Mr. W. James
at 19a, have the ventral profile almost straight and the back greatly ele-

vated. The back in front of the dorsal is strongly convex and the

median series of scales keeled. Preventral surface flat, postventral

surface rounded.

Scales smooth. edged, the ridges scarcely evident.

Mouth entirely below the level of the orbit.

Origin of ventrals a little nearer to base of caudal than to tip of snout.

Caudal spot indistinct.

Depth 2|-8, otherwise as in C. spilurus.

Three other specimens, also from I^a, have no caudal spot.

7. CURIMATUS DORSAL.IS sp. nov.

Types, No. 20,183, one specimen, .09 m. Coary; L. Agassiz.

No. 20,210, one specimen, .09 m. Manacapuru; W. James.

No. 20,241, one specimen, .082 m. Hyavary.

No. 20,380, one specimen, .09 m. Obidos; Col. Bentos.

Habitat, Amazon, Solimoens and tributaries.

Related to C. spilurus. Compressed dorsadiform; preventral region

flattened, with a median series of large scales; postventral region with

two indistinct lateral keels, the median series of scales arched. Pre-

dorsal greatly arched and with a median keel; postdorsal region

rounded.

Scales persistent; the broadly rounded posterior margin crenate; the

surface with indistinct longitudihal ridges or none. Basal half of the

caudal rays scaled. Pores of the anterior scales of the lateral line im-

perfectly developed or wanting.

Profile greatly arched behind the occiput, and conspicuously depressed

at the occiput. Eye 2|-3 in head, 1^-1 f in interorbital.

Air-bladder terminating in a filiform process which rests against the

anterior surface of the first interhaemal.

Origin of dorsal midway between tip of snout and tip of adipose.

Anal short, emarginate. Pectorals not reaching to ventrals, ventrals to

vent. Origin of ventrals about equidistant from tip of snout and base

of caudal.
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Light brown above with bluish or silvery reflections; a pale lateral

band margining the brown of the back; a blackish spot at base of

caudal.

Head 3§; depth 2f-2i. D. 13; A. 10-11. Scales 5 or 6-35-5.

8. CURIOTATUS NASUS.

Curimatus nasus Steind., '82, 20, pi. V., fig. 2 (Canelos, Ecuador).

9. CURIinATUS TROSCHEIill.

Anodun troschelii Gthr., '59, 418 (Western Andes of Ecuador).

Curimatus troschelii Gthr., '64, 290; Steind., '80a, 40 (Guayaquil).

10. CURIMATUS £IiEGANS.

Curimatus elegans Steind., '74a, 31 (Rio Arassuahy, tributary of the

Jequitinhonha).

Habitat, streams of southeastern Brazil.

Six specimens, about .10 m. Rio Arassuahy; Rio Ipajica at Pernam-
buco; Bahia.

A species which can readily be recognized by its peculiar color-mark-

ings.

Elongate slender. Preventral region rounded or slightly depressed;

postventral region rounded. Predorsal region with an indistinct median
keel; postdorsal region with three keels. Dorsal and ventral outlines

gently arched.

Profile regularly convex; premaxillary broad, the snout projecting

considerably beyond the mouth. Eye 8| in head, 1| in interorbital.

Scales mostly smooth-edged.

Pectorals not reaching to ventrals, ventrals not to vent.

Light brown above, silvery below, everywhere with metallic reflec-

tions; a silvery lateral band. Lateral line bordered by black; an elongate

blackish spot at base of caudal; two middle rays and lower lobe of cau-

dal dusky; a blackish spot at base of middle dorsal rays.

Head 3i-3f ; depth 3i-3f. D. 12-13; A. 10-11. Scales 35-37.

lOa. CURIMATUS EliEGANS BAHIENSIS var. nov.

Types, No. 20,324 and 20,325, forty-four specimens, .052-.11 m.
Bahia; Thayer expedition.

Depth 2|-3. Back always greatly arched. Lat. 1. 33-35.

11. CURIMATUS ARGENTEUS.
Silver-fish.

Curimatus argenteus Gill, '58, 62 (Trinidad); Gthr., '64, 289 (copied); Liit-

ken, '74a, 225 (Trinidad).
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12. CIJBITaA.TUS BIOTACUIiATUS.
Curimatus bimaculatus Steindachner, '76a, 38 (Hyavary).

Habitat, Amazon, Solimoens.

Many specimens from Hyavary and Coary, Villa Bella, 19a; the

largest .17 m.
This species can readily be distinguished by its color-markings.

Compressed, ventral outline nearly straight to the anal, back greatly

arched. Preventral region broad and flat, without distinct lateral

keels; postventral region rounded, with three indistinct keels. Pre-

dorsal region with a prominent median keel; postdorsal region

rounded.

Scales thin, persistent, pectinate or serrate. Caudal naked.

Profile slightly depressed at the occiput, more or less strongly arched

behind it. Eye 1 in snout, 3^ in head, 1^ in interorbital.

Mouth inferior, head depressed.

Air-bladder extending to anal.

Caudal broad and deeply emarginate. Anal high, emarginate; some
of the anterior rays extending past origin of caudal. Ventrals reach-

ing to or past the vent; pectorals not to ventrals.

Bluish above, silvery on sides and below. A blackish spot at base of

middle caudal rays, another at base of middle dorsal rays, usually an-

other spot on the back just in front of the dorsal fin; an opaque
whitish spot at the base of each caudal lobe.

Head 4; depth 2f-3i. D. 13-13; A. 11. Scales 8-44 to 47-5.

12a. CURIMEATUS BIITIACULATUS SIALIS Tar. nov.

Types, No. 20,308, nine specimens, .09-. 19 m. Manacapuru; W.
James.

This variety differs from the typical bimaculatus in having the

dorsal and caudal spots very faint, or more often they are not pres-

ent. A straight, or more usually a dumb-bell-shaped, brown spot at

base of caudal. Those with a straight caudal spot have the predorsal

region plain; those with a dumb-bell-shaped spot hav^e a blackish spot in

front of dorsal and another behind the occipital process, and have the

scales more pectinate than the other specimens. Scales 8-48 to 53-6.

12b. CURIOTATUS BIOTACUIiATUS TRACHYSTJETBEUS.
Curimatus trachystethiis Cope, '78a, 684 (Peruvian Amazon).

Habitat, Amazons from Serpa to Peru.

Our specimens differ from those described by Dr. Cope, in having a

distinct, though low, postventral keel. Serpa; Fonteboa; Tabatinga.

Ventral outline somewhat more arched than in bimaculatus.

Scales serrate or crenate.

Pectorals in one specimen reaching ventrals.

Color as in bimaculatus, without the caudal spot. A blackish spot

behind tip of occipital process. Scales 8-48 to 53-6 to 7.
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13. CUBIMATUS DOBUIiA.

Oiirimatiis dobula Gthr.,''68a, 243 (Huallaga); Boulenger, '87b, 279

(Canelos).

Habitat, Eastern slopes of Peru and Ecuador.

14. CURIMATUS GIJNTHEIRI sp. nov.

Type, No. 20,345, one specimen, .085. Tabatinga; Bourget.

We have dedicated this beautiful species to Dr. Albert Giinther, of

the British Museum.
Resembling spilurus in shape of body. Preventral region flat, with

obtuse lateral keels; postventral region rounded. Predorsal region

with a median keel; postdorsal region rounded.

Scales mostly entire, those of the breast crenate. Scales on the base

of the caudal lobes.

Profile rounded, not depressed at the occiput. Eye f in snout, 3 in

head, 1^ in interorbital.

Caudal deeply forked, the lobes longer than the head. Pectorals not

reaching to ventrals, ventrals to vent.

Brownish above, silvery below, everywhere with metallic reflections;

a white lateral band. A conspicuous dark brown spot at base of mid-
dle dorsal rays.

Head 3i; depth 2f. D. 13; A. 11. Scales 5-34-5.

15. CURIRIATUS MICROCEPHAI^US sp. nov.

Types, No. 785, four specimens, .07-. 145 ra. Surinam; Dr. J.

Wyman.
Rather deep, the dorsal and ventral outlines regularly, the latter

more regularly, arched. Region immediately in front of ventrals flat-

tened; breast rounded. Postventral region with three indistinct keels.

A few scales in front of the dorsal keeled, the rest rounded; postdorsal

region with three indistinct keels.

Profile slightly depressed at occiput. Mouth subterminal. Eye little

longer than snout, 3^ in head, 1| in interorbital.

Median series of scales on nuchal region ciliate. Lateral scales entire.

Ventral scales finely serrate. Basal half of the caudal lobes scaled.

Highest dorsal ray about equal to the head. Anal short truncate, the

anterior rays reaching the caudal; ventrals not to vent; pectorals not

to ventrals.

Light brown with metallic reflections; light lines along the series of

scales; dorsal in one specimen with many dark points.

Head 3f ; depth 2^-2f. D. 12-13; A. 9-10. Scales 5-32 to 34-5.
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16. CURIMATUS SIAODAIiKNJE:.

Sardina blanca.

Curimatus magdalence Steind., '78a, 34 (Rio Magdalena); id. '79a (Ma-
moni River, Panama); id. '80a, 15 (Cauca),

Habitat, Rio Magdalena and tributaries; Panama.

17. CTJRIMATUS GILB£RTI.

Papa-terra.

Curimatus gilberti Quoy and Gaimard, 219, pi. 48, fig. 1 (Rio Macacu).

Curimatus gilberti C. and V. xxii., 1849, 16 (Rio . Janeiro; Rio
Macacu); Gthr., '64a, 289 (copied); Steind., '74a, 29 (Rio Parahyba
near Campos, Mendez, and Juiz de Fora; Rio Macuri above
Porto Alegre; Rio Muriahe; Rio Itabapuana).

Curimatus voga Hensel, '70a, 78 (S. Leopoldo, Rio dos Sinos).

Curimatus albula Ltitken, '74a, 127 (Rio das Velhas and tributaries);

id. '75a, 186 and ix.

Habitat, rivers of southeastern Brazil from Rio Plata to Rio San
Francisco,

Many specimens from Buenos Ayres; Rio Grande do Sul; Santa Cruz;

Minas Geraes; Campos; Mendez; Muriahe; Sao Matheos; Itabapuana;

Porto Alegre.

Rather deep and stout, the dorsal and ventral outlines usually equally

arched. Preventral region somewhat flattened, or more usually rounded

:

no enlarged median series of scales. Postventral region rounded, with

an obtuse median keel. Back in front of dorsal broad and rounded, a

few scales in front of the dorsal being keeled. Postdorsal region some-
what flattened or rounded.

Anterior profile straight or somewhat depressed, upper profile arched.

Eye little longer than snout, 3^-4 in head, lf-2 in interorbital.

Scales persistent, crenate; caudal naked.

Fins all low. Highest dorsal ray shorter than the caudal lobe, which

is usually shorter than the head. Anal slightly emarginate, not reach-

ing caudal. Pectorals not near reaching to ventrals, ventrals not to

vent.

Silvery, darker above. Tips of dorsal and middle caudal rays occa-

sionally dusky. Sometimes a dark line or band along the tail, termi-

nating in an elongate black spot at the caudal.

Head 3f-3t; depth 2f-3. D. 11-12; A. 10-11. Scales 6-36 to 41-5 to 6.

17b. CURIMATUS OILBERTI BREVIPINNIS var. nov.

Type, No. 789. One specimen, .14 m. Rosario (La Plata); Captain

Brooks.

More elongate than gilberti. Preventral region flattened, with a me-

dian series of enlarged scales. Profile depressed at the occiput. Eye
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3i in head. Silvery, with purple and greenish reflections. Lateral

scales with a frosted appearance. Head 4; depth 3^. D. 11; A. 9^.

Scales 5-39-5.

18. CURIMATUS PliUMBEUS sp. nOT.

Types, eight specimens, .053-.13 m. Lake Hyanuary; Thayer Exped.

No. 20,348, 15 specimens, .075-.095 m. Lake Hyanuary ; Navez.

Closely related to C. spilurus and C. magdalence.

Elongate slender. Preventral region flat, without distinct lateral

keels
;
postventral region with indistinct median and lateral keels. A

few predorsal scales keeled, region before them flattish. Scales partly

dentate, partly cycloid. Lateral scales with widely diverging keels.

Caudal lobes naked.

Profile slightly convex, not very steep.

Eye 3-3i in the head, 1^ in the interorbital, which is less than the

depth of the head at the pupil.

Air-bladder extending to the anal.

Origin of dorsal little nearer to tip of snout than to tip of adipose fin.

Pectorals not reaching to ventrals ; ventrals about to vent, their origin

equidistant from tip of snout and base of caudal. Caudal lobes long,

pointed, equal, and much longer than the head.

Plumbeous with silvery and bluish reflections ; a silvery lateral band ;

no dark caudal spot.

Head 3| ; depth 3^-3^. D. 13 ; A. 10-11. Scales 5-37-5.

Eight specimens from Obidos may also be referred to this species.

19. CURIMATUS NAQEIill.

Curimatusnagelii Steind., '81b, 11 (Rio Janeiro),

20. CURIMATUS LEUCOSTICTUS sp. nov.

Types, No. 787, one specimen, .11 m. to base of caudal. Rio Negro;

J. C. Fletcher.

No. 20,315, one specimen, .075 m. to base of caudal. Lago
Alexo ; S. V. R. Thayer.

Elongate, rather slender. Preventral region flat, with a median series

of scales and obtuse keels laterally
;
postventral region with an obtuse

median keel. Predorsal region narrow, with a median keel
;
postdorsal

region with obtuse lateral keels.

Profile somewhat depressed at the occiput in the larger specimen.

Eye with narrow adipose lids, f in snout, 2f in head, 1^ in interorbital.

Scales of the back and breast pectinate, those of the sides more weakly
ctenoid. Base of caudal rays scaled.

Highest dorsal ray shorter than the head. Anal emarginate, the tip
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of the highest ray scarcely reaching the lower caudal fulcra. Ventrals

reaching nearly to the vent, pectorals f to ventrals.

Light brown above, a white lateral band, and silvery below. Every-

where with metallic reflections. A golden stripe along the lateral series

of scales. A white spot at base of each caudal lobe.

Head 3f ; depth little more than 3. D. 12-13; A. 9-10. Scales 7-45

to 47-6.

This species differs from bimaculatus in the partially-scaled caudal,

the color, etc.

21. CURimATUS PliATANUS.

Curimcdtts platanus Gthr., '80a, 12 (Rio de la Plata).

22. CURI]?IATUS ASPER.

Curimattis asper Gthr., '68a, 243, fig. 8 (Xeberos ; Huallaga).

23. CURIOTATUS RUTILOIDES.

Huimba-shitari.

Curimatus rutiloides Kner, '59a, 141, pi. I., fig. 2 (Matto Grosso ; Barra

do Rio Negro); Gthr., '64, 290 (copied); Cope, '71a, 258 (Ambyiacu);

Steind. , '81a, 35(Teffe; Manaos; Matto Grosso; Jatuarana); Steind.,

'82a, 11 (Huallaga).

Habitat, Amazons and tributaries.

24. CURIIHATUS HYPOSTOMUS.

Curimatus hypostomus Boulenger, '87a, 172 (Ucayale).

25, CUROIATUS Mil ARTII.

Curimatus mivartii Steind., '78a, 32, pi. 13, fig. 1 (Rio Magdalena)

;

id. '80a, 15 (Cauca).

26. CURIMEATUS liEUCISCUS.

Curimatus leuciscus Gthr., '68a, 239 (Huallaga).

Habitat, Huallaga ; Obidos ; Hyavary; Manacapuru.
Four specimens, .10-. 15 m. Obidos.

Elongate slender ; ventral outline straight from tip of snout to near

anal. Dorsal outline arched, especially in front of the dorsal. Pre-

ventral region flattish
;
postveutral region rounded. Predorsal region

with a median keel
;
postdorsal region rounded.

Profile not depressed over eyes. Mouth inferior. Eye little longer

than snout, 3-3j in head, l^-lf in interorbital.

Scales serrate, somewhat deciduous. Caudal naked.

Highest dorsal ray about equal to the head in length. Anal short,
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emarginate, the longest ray reaching the caudal. Ventrals extending

about to vent, pectorals not to ventrals.

Silvery below, light brown above. A blackish spot in front of the

dorsal, another behind the occipital process ; a white lateral band.

Head 4-4i; depth 3|-3f. D. 12-13; A. 10-11. Scales 11-64 to 67-9.

Ten specimens from Manacapuru and one from Hyavary have the

scales 10-60 to 64-8.

27. CURIWIATUS VITTATUS.

Roncador.

Ourimatus vittatus Kner, '59a, 139, pi. I.,^fig. 1 (Guapore; Rio Negro);

Gthr., '64a, 393 (copied).

Habitat, Amazon, Solimoens and tributaries.

Two specimens, .15-34 m. Lake Hyanuary; Teffe.

Compressed, the back somewhat elevated, making an angle at the

first dorsal ray. The back rounded, without keels. Preventral region

flat, with lateral keels; postventral region with a strong median and
indistinct lateral keels.

Scales thin, persistent, entire or crenate.

Profile somewhat depressed at the occiput. Mouth inferior. Eye 1

in snout, 3^ in head, lf-l|- in interorbital.

Anterior dorsal rays high, about equal to head in length. Caudal
broad, the rays many times branched. Anal emarginate, the longest

ray not reaching tip of last ray. Pectorals extending to the ventrals in

smaller specimens, much shorter in larger; ventrals to vent in smaller

specimen.

Larger specimen silvery white, with indistinct cross-bars on the back.

Smaller specimen iridescent peacock-blue; back darker, with blackish

cross-bands; a dusky band along the lateral line.

Head 3i-3|; depth 2|-3. D. 13; A. 13. Scales 11-56-6 or 7.

28. CURIWIATUS OCELLiATUS sp. nov.

Types, three specimens, .18-.24 m. Xingu; Senhor Vinhas.

Elongate, compressed fusiform. Dorsal and ventral outlines regu-

larly curved. Back and belly rounded. Predorsal line scaled.

Head subconical, the mouth terminal. Adipose lids leaving but a

narrow vertical slit over the pupil. Eye 1^ in snout, 4^ in the head, 3

in the interorbital.

Scales of about equal size, their margins entire.

Air-bladder scarcely reaching the anal.

Origin of dorsal little nearer to tip of snout than to base of caudal.

Caudal widely forked, the outer lobes longer than the head, the mid-
dle rays less than an orbital diameter in length. Anal emarginate.

Pectorals and ventrals of about equal length, equal to snout and orbit.
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Plumbeous above, abruptly silvery below the third series of scales

above the lateral line. An oval blackish spot near the fortieth scale of
the lateral line, its shorter, vertical diameter about equal to half an
orbital diameter.

Head, 3i-3^; depth, 3M. D. 12-(13 when last ray is divided); A.
10-11. Scales, 12-67 to 76-11.

29. CtJRimATUS ISOGNATHUS sp. nov.

Types No. 20,314, one specimen, .155 m. to base of caudal. Lago Alexo;
S. V. R. Thayer.

No. 20,214, one specimen, .135 m. to base of caudal. 19a; W.
James.

No. 20,208, one specimen, .13 m. to base of caudal. Manacapuru;
W. James.

No. 20,225, one specimen, .12 m. to base of caudal. San Paolo;

W. James.

No. 20,224, one specimen, .14 m. to base of caudal. San Paolo;

W. James.

Related to C. rutiloides and C. asper. The preventral region broad,

rounded, the jaws equal.

Shape of rutiloides, the dorsal and ventral outlines equally arched.

Postventral region trenchant. Back broad, rounded.

Profile regularly convex, not depressed at the occiput; mouth termi-

nal. Head broad. Eye comparatively small, 1 in snout, 4 in head, 2 in

interorbital.

Scales all ciliate; caudal naked.

Fins all low, highest dorsal ray shorter than the head. Ventrals not

reaching to vent, pectorals not to ventrals.

Silvery, bluish above.

Head 3f-8f; depth 2|-3. D. 12-13; A. 11-12. Scales 12 or 13-51 to

53-8 or 9.

30. CURIOTATIJS KNCIRII.

Curimatus cyprinoides Kner, '59a, 143 (Barra do Rio Negro; Surinam),

—not of Linnaeus.

Curimatus knerii Steind., '76a, 35 (Teffe); id. '81a, 35 (Teffe; Manaos;

Rio Branco; Surinam).

Habitat, Surinam, Solimoens, Amazon west of Rio Para.

Many specimens. Montalegre; Porto do Moz; Rio Negro; Tonantins;

Lake Hyanuary,
Dorsal and ventral outline about equally arched; form rather deep

and compressed. Preventral region flat, with a median series of en-^

larged scales and lateral keels; postventral region trenchant, with a

median series of equitant scales. Back rounded.

Scales rather small on the back, becoming a little larger toward the
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breast, all crenate or serrate. Caudal naked. Lateral line decurved

anteriorly.

Profile more or less depressed at the occiput, the head wide; mouth
more or less inferior. Eye about 1 in snout, 3-3i in head, l^-lf in in-

terorbital. An anterior and a posterior adipose lid.

Some of the dorsal rays filiform and reaching in some specimens past

the adipose. Caudal broad, the upper lobe little longer than the head.

Anal long and low, emarginate, its base equal to snout and half the

orbit; the tip of the longest ray reaching little if any past the base of

last ray. Pectorals reaching to ventrals or shorter, ventrals not to

vent.

Silvery, bluish above. Dorsal with black dots.

Head '3|-3i; depth 2|-2f. D. 12-13; A. 11-12. Scales 14-60 to 64-

«to9.

31. CURI1TIA.TUS CYPRINOIDES.

Salmo cyprinoides Linnaeus, 1766, 514.

Characinus cyprinoides Lacepede, 1801, " 272 and 274."

Curimatus cyprinoides C. and V. xxii., 7 (Amazon; Surinam; Esse-

quibo; Cayenne); Castelnau, '59a, 57 (Amazon); Gthr., '64, 290

(River Capin, Para) ; Cope, '71a, 258 (Ambyiacu).

Salmo edentulus Bloch, pi. 380; Bloch and Schneider, 1801, 472.

Habitat, Amazons and tributaries; Guianas.

Dr. Boulenger has kindly examined the specimens of this species in

the British Museum. These have ordinary scales in the postventral

region. Dr. Steindachner is certainly wrong in identifying specimens

from the Rio Puty with a serrate belly with those in the British Mu-
seum.

A large number of specimens from Para represent the C. cyprinoides

as understood by Dr. Giinther.

The pectorals scarcely reach the ventrals. Scales 14 or 15-56 to 60-

8 to 9.

Some of the references that we have given with this species may per-

haps refer to C. knerii.

32. CURIOTATUS ITIACROPS sp. nov.

Types, No. 20,305, 20,302, 20,309, 20,301, over twenty specimens. Rio

Puty; O. St. John.

No. 20,311, eight specimens. San Gongallo; O. St. John.

A species very abundant in the Rio Puty, reaching .25 m. in length.

Compressed ovate, rather deep, the back and belly equally arched. Pre-

ventral region flat, with a median series of large scales; postventral

region very narrow, the median series of scales equitant. Back narrow,
not keeled.
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Profile greatly depressed at the occiput, mouth more or less inferior.

Eye large, longer than snout, 3 to 3^ in the head, 1^ in interorbital.

Scales of the back small, becoming larger towards the breast, where
they are several times as large as on the back. All the scales are more
or less ciliated, without longitudinal ridges.

Highest dorsal ray about equal to the length of the head. Caudal
broad, widely forked, the lobes shorter than the head. Anal long,

emarginate, the tip of the first rays scarcely reaching the base of the last,

shorter in young. Base of anal equals head behind the pupil. Pecto-

rals reaching to ventrals, ventrals not to vent.

Dusky above, light below, everywhere with metallic reflections.

Head 3f-3i, depth 2I-2I-. D. 12-13; A. 13-14. Scales 16-61 to 70-10.

Other specimens from San Paolo may be referred to this species.

133. CURIOTATUS FAI.CATUS sp. nov.

Types, No. 20,340, three specimens, .18-. 23 m. Xingu; Senhor Vin^

has.

No. 20,189, one specimen, .18 m. Gurupa; Agassiz.

Closely related to C. knerii, from which it differs in having a strictly

terminal mouth.

Shape of G. knerii, the profile less depressed, the postventral ridge

less prominent. A very broad anterior and posterior adipose lid. Dor-

sal emarginate. None of its rays filiform. Anal long and falcate, its

base somewhat longer than the snout and half the orbit. Highest anal

ray reaching posterior third of the base of the anal. Pectorals not

nearly reaching to ventrals, and ventrals not to vent.

Head 3f ; depth 2^. D. 11-13; A. 12-13. Scales 14-64-11.

Zl 34. CURIMATUS SIOTEUIiATCS sp. nOT.

Types, No. 20,194, three [specimens, .155 to .165 m. Tonantins; L^

Agassiz.

No. 20,198, five specimens, .145 to .16 m. Fonteboa; L. Agassiz.

Related to C. essequibensis, differing in the vertical scaling.

Back greatly arched, profile steep. Preventral region flat
;
postventral

region with a prominent keel. Predorsal region trenchant.

Scales all more or less ciliate; caudal naked.

Profile somewhat depressed at the occiput. Mouth inferior, the snout

pointed. Eye 1 in snout, 3^-3^ in head, If in interorbital.

Highest dorsal ray longer than head. Caudal widely forked. Anal

emarginate, the longest ray reaching past the base of last ray, Ven-

trals reaching vent, which is 'just in front of the anal. Pectorals

reaching slightly beyond origin of ventrals.

Silvery, bluish above. Dorsal with many minute black dots, some of

which are aggregated near the middle of the fin to form an ill-defined,

band; tips of the dorsal and middle caudal rays blackish.
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Head 3i-3f ; depth 2i-2f . D. 12-13; A. 13-14. Scales 14-51 to 53-

6 or 7.

Three of the specimens from Fonteboa differ considerably from the

rest. They have the back much less elevated. Eye H-lf in interorbital.

Highest dorsal ray equal to the length of the head. Ventrals not reach-

ing to vent, pectorals scarcely to ventrals. Anterior and upper margin
of the dorsal black; a blackish band on the middle of the back from dor-

sal to caudal.

Depth 2|-2^.

35. CURIMATCS SCHOMBURGKII.
Curimatus schomhurgMi Gthr., '64, 291 (British Guiana ; Demerara).

Habitat, Guianas.

One specimen, .19 m. to base of caudal. Surinam ; Prof. Wyman.
Preventral region flat, with strong lateral keels

;
postventral region

trenchant, with a median series of equitant scales ; dorsal rounded.

Profile depressed above the eye. Premaxillary broad, the mouth in-

ferior. Eye a little longer than the snout, 3^ in head, If in interorbital.

Scales crenate, those of the back little smaller than those on the sides

below the lateral line ; caudal naked.

Origin of dorsal little nearer to tip of snout than to base of caudal.

Base of anal about equal to snout and eye to posterior margin of pupil.

Tip of highest anal ray extending little beyond base of last ray. Ven-
trals not reaching to vent, pectorals not to ventrals.

Yellowish golden, darker above.

Head 3f ; depth 2^. D. 12; A. 12. Scales 14-55 to 59-8.

36. CURIMATUS ESSECIUIBENSIS.

Anodus cyprinoides M. and T., '49a, 7 (non auct.).

Curimatus essequibensis Gthr., '64, 291 (Essequibo).

37. CURIMATUS PLANIROSTRIS.
Oharax, No. S78; Gronow, Zoophyl., I., 123, 1781.

Charax planirostris Gronow, "'54a, 154."

Curimatus planirostris Gthr., '64, 293 (copied).

Curimatus abramoides Kner, '59a, 142, pi. 2, fig. 3(Barra do Rio Negro).

Habitat, Amazon and Rio Negro.
Four specimens, .11-.18 m. Rio Negro ; Obidos.

Compressed, elevated. Preventral region rounded
; postventral region

trenchant, without carination. Median line before dorsal naked
;
post-

dorsal region trenchant. Scales small, more or less deciduous, thin and
strictly cycloid.

Anterior profile concave. Eye somewhat greater than snout, about
3 in head, li-li in interorbital, A strong anterior and posterior lid in

adult.
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Origin of dorsal little nearer to tip of snout than to tip of adipose.

Some of the anterior dorsal rays produced. Anal emarginate
; pectorals

not reaching ventrals.

Air-bladder extending to anal.

Iridescent brassy below, purplish and bluish lustre above; immaculate.
Head 3^-3f ; depth l-i%-a. D. 13; A. 11; V. 9-10. Lat. 1. 86-'* 90.'*

38. CURIMATUS IiATI€£PS.

Curimatus laticeps Cuv. and Val. xxii., 21, pi. 634 (Lake Maracaibo)

;

Gthr., '64, 393 (copied); Steind., '81a, 37 (Rio Guapore ; Cujaba

;

Villa Bella ; Silva, Lake Saraca).

Curimatus altamazonicus Cope, '78a, 684 (Peruvian Amazon).

Habitat, Amazons from Villa Bella to Peru ; Rio Guapore ; Lake
Maracaibo.

Sixty specimens, .09-. 35 m. Coary ; Fonteboa ; Villa Bella ; Serpa.

Compressed elongate, shape of C. latior ; head wider and flatter

above, upper profile somewhat steeper and more convex. Postventral

region compressed trenchant, but without carination
;
preventral region

rounded. Median line before dorsal naked, at least in adult
; postdorsal

region rounded. Scales somewhat deciduous, very thin, crenate.

Anterior profile somewhat concave. Eye 4 in head, 2^-2f in inter-

orbital.

Origin of dorsal little nearer to tip of snout than to tip of adipose fin.

Dorsal truncate, or some of the anterior rays produced, as long as the

head. Anal emarginate. Pectorals about reaching to ventrals, ventrals

usually not to vent.

Air-bladder reaching to near end of anal.

Silvery on sides and below, bluish above.

Head 3|-3i; depth 2|-3. D. 13; A. 15-17. Lat. 1. 94-110.

Very similar to latior, but much less abundant.

39. CURIMATUS LATIOR.

Yulilla.

Anodus latior Spix, '29a, 63, pi. 41 (Equatorial Brazil).

Curimatus latior C. and V. xxii., 19; Castelnau, '55a, 58 (Amazon);

Kner, '59a, 145 (Rio Negro; Guapore; Cujaba); Gthr., '64, 393

(copied); Steind., '81a, 36 (Rio Negro; Teffe; Serpa; Jatuarana);

id. '83a, 13 (Huallaga).

Habitat, Amazons and tributaries from Serpa to Huallaga; Surinam.

About two hundred and fifty specimens, .10-. 33 m. Manacapuru;
Hyavary; Hyanuary; Coary; Lago Alexo; Tabatinga ; Obidos; Rio

Negro; Sao Paolo; Teffe; Serpa.

Compressed elongate. Entire ventral region trenchant, but without

carination. Median line before dorsal naked in adult, covered with
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scales in young; posCdorsal region rounded. Scales small, slightly de-

ciduous, thin, and weakly ctenoid, the entire posterior margin ciliate.

Anterior profile little if at all concave. Eye about equal to the snout,

4^ in the head, about 2^ in interorbital.

Origin of dorsal little nearer to tip of snout than to tip of adipose fin;

dorsal truncate, or some of the anterior rays somewhat produced. Anal

slightly emarginate. Pectorals reaching to ventrals, or somewhat
shorter; ventrals not to vent.

Air-bladder extending past the origin of anal.

Silvery on sides and below, iridescent bluish and greenish above.

Head3i-3|; depth 2f-3. D. 11-13; A. 14-17.1 Lat. 1. 97-111.
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