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ADVERTISEMENT.

The scientific publications of the National Museum consist of two

series-the Bulletin and the Proceedings.

The Bulletin, publication of which was begun in 1875 , is a series

of more or less extensive works intended to illustrate the collections

of the U. S. National Museum and, with the exception noted below,

is issued separately . These bulletins are monographic in scope

and are devoted principally to the discussion of large zoological and

botanical groups, faunas and floras , bibliographies of eminent natural-

ists, reports of expeditions , etc. They are usually of octavo size ,

although a quarto form, known as the Special Bulletin , has been

adopted in a few instances in which a larger page was deemed indis-

pensable.

This work forms No. 63 of the Bulletin series .

Since 1902 the volumes of the series known as " Contributions from

the National Herbarium," and containing papers relating to the botan-

ical collections of the Museum, have been published as bulletins .

The Proceedings , the first volume of which was issued in 1878 , are

intended as a medium of publication of brief original papers based

on the collections of the National Museum , and setting forth newly

acquired facts in biology , anthropology, and geology derived there-

from, or containing descriptions of new forms and revisions of limited

groups. A volume is issued annually, or oftener, for distribution

to libraries and scientific establishments, and in view of the impor-

tance of the more prompt dissemination of newfacts a limited edition

of each paper is printed in pamphlet form in advance.

RICHARD RATHBUN,

Assistant Secretary, Smithsonian Institution,

In Charge ofthe United States National Museum.

WASHINGTON, U. S. A. , May 15, 1909.
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PREFACE.

In 1901 when work was first seriously begun on the Eleodiini,

a bibliography was prepared. The great conflagration in San

Francisco that followed the earthquake of 1906 destroyed the

California Academy of Sciences with its library , so that when the

present monograph was about completed there were no library

facilities at hand, nor was it possible for me to review the literature.

elsewhere. The manuscript was therefore submitted for publication

without a final review. Accordingly Mr. E. A. Schwarz, the eminent

coleopterist at the U. S. National Museum, most kindly undertook

the task for me, and to him I extend my most sincere thanks for

the correction of the bibliography, for many suggestions, and for

rearranging certain parts of the work.

In the text I have applied the term " heterotype" to the individuals

that form the extremes of a specific or a varietal series . The hetero-

types therefore , represent the extreme modifications in size, form,

sculpturing, and color. The individuals connecting the extremes of a

series constitute the intermediates or "mesotypes." Frequently

individuals of one species are observed to simulate those of another

species in form and sculpturing ; an individual of this character has

been called an " amphitype." A unique, when serving as a type, is

spoken of as a "monotype." When more than one or a series of

individuals serve as a basis for a specific or varietal description, they

are referred to as " polytypes;" if a male and female serve they are

"sexitypes;" otherwise they are " co-types."

..Furthermore, in order to systematically deal with the many minor

degrees of divergencies exhibited by individuals that are presumably

the progeny of parents specifically or racially identical, I have deemed

it conservative and scientific to recognize incipient races and incipient

subraces. In accordance with that view I have used the nameforma

to make it possible to relatively define aggregations of individuals

possessing some particular or salient characteristic ; it is believed that

these divergent characters have arisen through local or general cli-

matic or environmental conditions acting upon the progeny of parents

specifically or racially identical.

V



VI PREFACE.

In other words , the several formæ enumerated under Eleodes den-

tipes may arise from eggs deposited by a single typical female, under

the influence of climatic, geographical, or environmental conditions

capable of producing such divergencies .

A Latin name has been used to express the salient characteristic of

any given forma, and these characteristics may be similar for each

species or variety. Aspecies or variety may have smooth and rough,

short and elongate , small and large, caudate or ecaudate forms,

consquently a repetition of Latin names is called for.

These terms are absolutely synonymous with the specific or varietal

terms and must not be perpetuated as distinct grades , but simply used

as an aid in recording data , and as a compromise between unscientific

lumping and splitting , or the difference between 47 and 400 species.

Logically the present treatment ought not to seriously collide with

the rules of the International Code governing nomenclature.

FRANK E. BLAISDELL, Sr.
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A MONOGRAPHIC REVISION OF THE COLEOPTERA

BELONGING TO THE TENEBRIONIDE TRIBE

ELEODIINI INHABITING THE UNITED

STATES, LOWER CALIFORNIA, AND

ADJACENT ISLANDS.

By FRANK E. BLAISDELL, Sr. ,

Of San Francisco , California.

INTRODUCTION.

a
Since the publication of the Revision of the Tenebrionidæ no

attempt has been made to treat the Eleodiini in a revisional way.

Material has been constantly accumulating in collections, until it has

become a very perplexing problem to refer it in all instances to species

already named, or to correlate the numerous variations so evident in

many species.

At first I had intended to simply deal with the species of the

genus Eleodes, but little by little I was induced to include all of the

genera constituting the tribe as limited by previous authorities.

My method has been radically different from any heretofore pur-

sued in the United States and it has been a laborious one. In the

following pages I have set forth the results of my investigations

and deductions which have been carried on during past five years.

About one thousand specimens have been dissected during this time

and over five thousand studied superficially.

I became convinced from the results previously arrived at by other

writers on the family that all methods resorted to had been inade-

quate for the proper understanding of species that are so polymor-

phous and present such a community of habitus.

I decided to carry on a study along the lines of primary sexual

characters, and if possible to investigate the mouth-parts and then

to correlate the data obtained with characters already known.

"Amer. Phil. Soc. , XIV.

59780-Bull . 63-09-1
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The first part of my task was perfectly feasible ; but not so with

the mouth-parts, on account of the necessity of mutilating the speci-

mens.

The first species were named by Thomas Say in the year 1823. He

placed them in the genus Blaps.

Eschscholtz a few years latera erected the genus Eleodes, describ-

ing several species.

Mannerheim still later described a few species, redescribing some

of Eschscholtz's species with references to the original descriptions.

Then followed the period between the years 1858 and 1865 , the

most active in the making known of new species, during which Dr.

John L. LeConte described more species than any previous author.

Later a number of his species were suppressed by Dr. George Horn,

who from 1874 to 1891 occasionally described new species.

Many ofthe species suppressed by Doctor Horn have been restored

to specific standing in the present paper. Doctor Horn was too

conservative and his knowledge of the species was based upon char-

acters that were too superficial.

Thomas L. Casey described Eleodes arcuatus in 1884 ; nine others.

in 1890, and three more in the sixth volume of the annals of the

same society.

In 1902 I described Eleodes interrupta from an anomalous speci-

men of E. omissa; in 1895 E. impotens, a race of armata, and E.

confinis, the latter no doubt being an incipient race of E. dentipes.

LeConte's E. seriata proved to be identical with Goryi, described

by Solier from Mexico.

d
Lacordaire explains the generic term Xysta as follows :

Le menton * est composé de trois parties ; une mediane de forme

variable ; et deux latérales en forme d'ailes, placées sur un plan plus interne,

tranchantes latéralement, et d'autant plus larges que la première est moins

développée. C'est sur la forme de cet organe qui Eschscholtz s'était basé pour

diviser le genre en deux. Il donnait le nem de Xysta aux espèces qui ont la

partie médiane très-développée et arrondie en avant, et réservait celui d'Eleodes

à celles où son bord antérieur est rétréci et plus ou moins triangulaire, mais il y

a entre ces deux formes des passages qui leur enlèvent la faible valeur qu'elles

pourraient avoir.

In a footnote he says:

Eschscholtz en indique quatre espèces [gravida, angulata, rotundicollis, sul-

cata] [belonging to Xysta ] du Mexique, mais il y en a beaucoup d'autres, la

tricostata par exemple, Chez la plupart de ces espèces, les ailes lat-
* *

*

érales du menton étant petites, paraissent au premier coup-d'œil, ne plus exister,

mais, avec un peu d'attention on les découvre sans peine.

a Zool. Atlas, 1829-1833, I-V .

Bull. Moscow, 1843.

c Annals N. Y. Acad. Sci ., V.

d Genera, p. 149.
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a
Kirby describes Pimelia alternata, which is now a synonym of

Eleodes tricostata Say. After the description he says : " Mr. Say

says of his Pimelia (Edrotes) rotunda that it was the first of that

genus found on the New Continent ; that above described (alternata)

furnishes therefore a valuable addition to the American insect fauna."

A brief reference to European literature shows that formerly the

name Pimelia had a wide application, sufficient to include even such

remotely related forms as Edrotes and Eleodes.

Pimelia is a Fabrician genus now including a considerable number

of European species about the Mediterranean, also Northern Africa

and Western Asia.

b
It may be interesting to the student to compare Eschscholtz's '

synoptic characters of the four genera, Blaps, Eleodes, Xystus, and

Nycterinus, which are as follows :

Blaps.-Tibiæ anticæ apice bispinosa . Antennæ articulo tertio sequenti

duplo longiore, ultimo acuminato, tribus anticedentibus subglobosis. Labium

apice latius, planum. Elytra carina laterali. Mas segmento basali abdominis

scopifero.

Elcodes.- Antennæ articulo ultimo transverso, duobus antecedentibus, rotun-

dis compressis, tertio sequenti duplo longiore. Labium apice angustius triangu-

lare. Clypeus indistinctus, antice leviter emarginatus.

Xystus.-Antennæ articulo ultimo transverso, duobus antecedentibus, rotundis

compressis, tertio sequenti duplo longiore. Labium transversum , medio dila-

tatum, apice rotundatum. Clypeus indistinctus, emarginatus.

Nycterinus.-Antennæ articulo ultimo transverso, tribus antecedentibus com-

pressis, tertio sequenti parum longiore. Labium apice latius.

In the synopsis Tagona precedes Blaps, and Prosodes between

Blaps and Eleodes, Nycterinus between Xystus and Amphidora. The

characters used are very variable. I have not had an opportunity to

study Nycterinus. I have a species from Northern Chile that I

believe belongs to, or quite close to, this genus.

Gemminger and Harold give two species of Tagona as inhabiting

Russia Meridionale and Turcomania ; Prosodes, Oriental Europe and

Western Asia; Nycterinus, twelve species, mostly Chilean, and Blaps

as very numerous in Europe, Asia, and Africa.

I hope this work may be the forerunner of others upon the Tene-

brionidæ, and have therefore taken the opportunity to place before the

American student many suggestions that would be out of place in an

ordinary revision. I sincerely trust that my colleagues will continue

to aid me in the future as they have done in the past.

a Fanua Boreali -Americana , IV, 1837, p. 232 .

Zool. Atlas, III, 1829.

c
Catalogus Col. , VII.
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METHODS OF STUDY.

All comparative measurements have been made from outlines

drawn by aid of a binocular microscope with either a 4, 1, 2, or 3

inch objective and a camera lucida. The legs were measured directly

with a finely divided metric ruler, under a hand lense.

Fresh specimens were hardened in alcohol or a two per cent solu-

tion of formalin ; dried specimens were quickly relaxed in hot water.

To determine the relative length of the antenna-the parts being

relaxed the head is either retracted or extended so that the apical

margin of the pronotum corresponds to the posterior margin of the

tempora. ( See line C, Plate 8, fig. 1. ) The antenna is then

thrown back over the disc of the pronotum so that it falls a little

within the basal angles. If it does not reach beyond the apical three-

fourths of the pronotal disc, it is said to be short; if it reaches to the

basal margin it is moderate in length ; if beyond the basal margin it

is long. Qualifying terms are used to express nearness to these

points.

This method is arbitrary, but sufficiently correct for all practical

purposes, if care be taken to have the head in the proper position.

In determining the relative width and length of the head a tracing

is made, care being taken to have the surface plane parallel to the

focal plane of the microscope. The drawing is then treated as in

fig. 1 , Plate 8. A line is drawn transversely, just touching the pos-

terior margins of the eyes and called the post-marginal ocular line,

fig. 16 , Plate 8. A second line is drawn from a point on the post-

marginal line midway between the eyes to the middle of the anterior

margin of the epistoma, and termed the interlocular line ( fig. 1a ,

Plate 8) . Line practically divides the head into equal halves,

near enough for our purpose. If the distance across the widest or

most prominent part of the eyes is twice the length of line a, the head

is said to be moderate in width ; if less , the head is long, and if

greater it is wide or broad. The proper qualifying terms being used

to express nearness to or extremes of these relative dimensions. For

example, the head may be said to be longer than wide, somewhat

longer, or distinctly longer than wide. The head is subquadrate,

and if line a be one-half the total length, and if the width be twice

line a, the head is as wide as long. The labrum can not be included

in the measurement as it is not fixed .

For the removal of the genital segments the parts must be soft

and flexible. In cabinet specimens hot water swells the soft parts,
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so that they approximate their fresh condition. The specimen, when

ready, is grasped between the thumb and index finger of the left

hand, dorsum to the palm, then with a lance-pointed dissecting

needle depress the last two ventral segments, pass the needle internal

to the sternite of the seventh segment and forward along the inner

surface of the sixth and fifth abdominal segments, cutting first to the

right, then to the left , detaching the integumentary attachment along

the pleural region ; when this is done, with a curved or hooked pointed

needle pull out the viscera. Place them on the stage of a dissecting

microscope and carefully remove the ensheathing sclerites and mem-

branes from the genital organs ; the latter should now be washed in

60 per cent alcohol, then placed into another bath of 60 per cent

alcohol to which a little glycerine has been added to prevent too

rapid drying while being studied . Remove and wipe with a camel's

hair brush, and mount on a white bristol -board slide for the micro-

scope, a minute drop of glue being used for the purpose.

Study the dorsal surface first and be sure to orient the specimen

so that the surface is parallel to the focal plane ; when finished wet

slightly and remove from the slide, wash in water to remove the glue,

throw into the alcohol and glycerine , remove and wipe and mount as

before, but in a reversed position, and study the ventro- lateral sur-

faces. When this is done remove as before, wash in alcohol , and

mount on a small piece of cardboard and place on the pin beneath

the insect for future study.

Parts to observe about the female organs :

Dorsal surface.- General form, pubescence, relation of the valves

to each other, apices, cercopoda , dorsal plates, and superior pudendal

membrane.

Ventrolateral surfaces.-General surface contour, pubescence, basal

prominences, submarginal grooves, position of the fossa and cer-

copoda, genital fissure, and inferior pudendal membrane.

Parts to observe about the male organs :

Dorsal surface.-General surface contour and form of the edeago-

phore and its basale and apicale, presence or absence of a membranous

area or groove.

Ventral surface.-General form and condition of the membrane,

alæ ; clavæ, form and relation to the edeagus ; degree of inflexion of

the sides of the basale. In the male the sternite of the seventh seg-

ment must be removed separately and studied in conjunction with

the edeagophore. It is of value in classification. Prepare and

mount as the other organs.

In order to study the relation of the sclerites of the retractile seg-

ments and reproductive organs, clear with liquor potassi .

The study of the tarsi should be most carefully done. I have used

a bull's-eye condenser for concentrating the light, and while holding
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the specimen in the light in the most convenient position I have

examined the tarsi with a hand lens, for the small species using the

compound microscope. The first three joints of the anterior and

those of the middle tarsi should be most carefully examined under

different angles of illumination . Many specimens have the hairs or

spinules rubbed off ; if possible use perfect specimens.

A study of the mouth-parts, while exceedingly desirable for the

purpose of correlation with the genital parts, is not possible without

dissection and mutilation of the specimens. In many instances,

nevertheless, this has been done, especially when the material war-

ranted it.

Caution. The student must bear in mind not to accept measure-

ments representing length, breadth, and thickness in a literal sense,

but only as indicative of relative proportions.

GENERAL EXTERNAL ANATOMY.

The following results have been obtained chiefly from a study of

Eleodes dentipes.

Form variable. Integuments usually strongly chitinized.

Head (Plate 8, fig. 1 ) quadrate, nearly encircled by a rather broad

impression, which is strongly marked behind the gular peduncle

and buccal fissures, less so behind the tempora, sometimes feebly

indicated across the dorsum. By this impression the epicranial wall

is divided into two regions, the occipital and fronto-buccal. The

epicranial sutures are mostly obsolete.

The occipital region is globular and condylar, and the surface more

or less finely granulato-punctate ; the foramen usually vertically

oval, superior margin bisinuate, sinuations separated by a median

subtriangular process, inferior margin broadly sinuate and straight

between the gular sutures. The superior and visible portion of this

region forms the vertex.

Fronto-buccal region moderately depressed, surface lines converg-

ing to meet about a length of the region in advance. Frons more or

less transverse, never strongly convex ; limited laterally by the eyes

and the more or less prominent and arcuate preocular frontal ridges,

which thicken and descend in front of the eyes to their inferior

fourth, articulating with the gene below. The inflexed and externo-

anterior surface of the frontal ridges are excavated , forming the

antennal fossæ , the anterior margins of which bear a narrow oblong-

oval mandibular condyle, just behind the lateral frontal suture. The

anterior frontal margin is deeply emarginate, middle three-fifths of

the emargination straight, sides prominent anteriorly forming the

frontal angles, the internal margins of which are straight and an-

teriorly divergent, forming an obtuse angle with the middle of the
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emargination, the latter receiving the base and obliquely truncate

basal angles of the epistoma, forming the more or less evident frontal

suture, the latter sometimes apparently sinuate at middle.

Epistoma transverse , surface more or less plane to feebly convex ;

base embraced by the anterior margin of the frons (see Plate 8, fig.

1) ; sides straight and convergent anteriorly, continuing the sides

of the frons and forming therewith the fronto-epistomal border ;

anterior margin more or less sinuate, angles rather narrowly rounded.

Tempora small, and not in the least prominent, sloping from the

posterior margins of the eyes, and feebly convex, passing evenly into

the frons above and the genæ beneath and limited posteriorly by the

transverse impression.

Gena not prominent laterally, surfaces feebly convex, limited inter-

nally by the gular sutures. Each anterior margin is irregular, pre-

senting for examination two angles a superior or frontal, and an

inferior or mental ; three emarginations-a superior, mandibular,

and buccal ; two processes-the mandibular and buccal. (Plate 8 ,

fig. 15.)

The superior or frontal angle joins the inferior margin of the

antennal fossa in front of the inferior fourth of the eye, and separated

from the mandibular process which lies below it by a very short and

somewhat oblique, shallow apical or superior emargination, the

ventral margin of which is more or less beveled ; the mandibular

process is short and obtuse, and when the superior emargination is

obsolete, scarcely recognizable as a distinct part near the superior

angle ; the mandibular emargination is a small but well marked

reëntrant margin between the mandibular process above and buccal

process below, its curvature is somewhat oblique superiorly where it

forms the ventral edge of the mandibular process ; the buccal process

is anteriorly prominent, subacute, but not produced, forming the

abrupt and external boundary of the deep and evenly rounded buccal

emargination , which terminates internally at the mental angle of the

gular peduncle. That part of the anterior margin bounded above

by the apical angle and the buccal process below is the mandibular

portion, while that part between the buccal process above or exter-

nally and the mental angle of the gular peduncle ventrally and

internally is the buccal portion . The second joint of the maxillary

palpus rests in the mandibular emargination when extended against

the side of the head. The mandibular portion is opposed to the base

of the mandible, and the buccal portion at the internal margin of the

emargination gives attachment to the cardo of the maxilla and forms

the posterior boundary of the buccal fissure.

The buccal process on its internal surface has a small glenoid

cavity by which it articulates with the small globular and somewhat

prominent condyle of the mandible.
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The buccal process is moderately produced in Eleodes blanchardii

and strongly so in Eleodimorpha bolcan . ( See Plate 8 , fig. 24. )

Eyes narrowly subreniform, transverse, and slightly oblique, su-

perior margins rounded, the inferior slightly subtruncate against the

genæ ventro-anteriorly, rounded somewhat behind this point and

continuously so with the arcuate posterior margin ; the anterior

margin is broadly and evenly emarginate, adapted to the deflexed

frontal ridge, and briefly so to the superior genial angle. Surface

finely faceted and not setigerous.

Gular region, besides being punctato-granulate, is finely and ir-

regularly or transversely regulose. The gular sutures are widely

separated inferiorly at the sides of the occipital foramen, and some-

what arcuately converging anteriorly to become nearly contiguous at

a point, whose distance behind the base of the mentum is equal to the

width of the gular peduncle, and continuing forward for a short

distance to become divergent, passing to the mental angles of the

peduncle, bounding laterally the small triangular submentum, whose

base is usually a little longer than one of its sides .

The transverse cephalic groove is strongly impressed across the

apex of the submentum, becoming less so outwardly just behind the

posterior boundary of the buccal fissures.

Gular peduncle short and slightly deflexed, formed by the sub-

mentum, whose base forms a free margin, to which is attached the

mentum.

Gula. Between the gular sutures posteriorly is the subtriangular

gula, whose base forms the straight inferior boundary of the occipi-

tal foramen.

Labrum more or less transverse, sinuate at middle, sinus rounded,

lobes rounded and continuously so with the sides ; surface feebly

convex, punctate, setæ longer latero-anteriorly, and decurved ; the

anterior margin each side of the central sinuation, just beneath

clothed with dense transverse tufts of golden pubescence (labral

tufts ) , which are directed downward, inward, and slightly forward.

Mentum variable, internally giving attachment to the labium ;

apex of middle lobe free. ( See descriptions of species. )

Antennæ variable in length. The outer three or four joints are

always more or less feebly compressed and slightly dilated ; second

joint always short, frequently wider than long, and subannular ; the

third always long, from three to five times as long as the second and

usually about as long as the fourth and fifth taken together; the

fourth and fifth may be equal in length, or the former a little the

longer ; fifth , sixth, and seventh usually about equal in length and size

and obconical in form ; eighth more or less triangular ; eighth , ninth

and tenth usually more or less transverse ; eleventh oval and ob-

liquely truncate at tip. The first joint is moderately arcuate, and
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distinctly constricted beyond the condyle. Joints eight to eleven,

inclusive, more or less densely and finely pubescent, with tactile

setæ. All the joints are irregularly punctate, and from each punc-

ture arises a seta ; setæ longer on the apical moiety of each.

Right mandible (Eleodes dentipes, Plate 8, fig. 12 ) short, robust ,

triangular, a little decurved at tip , the latter feebly emarginate.

Superior surface feebly convex, divided by a feeble arcuate ridge

into an apical or incisive surface occupying about the anterior third,

and a basal or molar surface occupying the basal two-thirds. In-

cisive surface with a series of short parallel ridges near and at right

angles to the internal margin.

External surface with outline quite strongly arcuate, most so in

apical half, which becomes apparently transverse ; divided by a

longitudinal ridge-like prominence into two parts, a superior and

an inferior, both feebly concave and finely scabro-punctate. Sur-

face at apex not concave.

Ventral surface ( Plate 8 , fig. 10 ) deeply and arcuately excavated ;

lacinia prominent, rounded and free anteriorly, finely pubescent .

Internal surface (Plate 8, fig. 2 ) deeply concave within the incisive

third ; lacinia prominent before the well-developed and transversely

oval molar, behind which is a membranous lobe ; the latter is pubes-

cent, and the hairs longer than on the lacinia. Molar with a fine

elevated margin, the inclosed surface area feebly and irregularly

excavated.

Left mandible (E. dentipes) more strongly decurved apically and

more deeply excavated within ; incisor margin slightly emarginate ;

external surface at tip more strongly beveled from the emarginate

edge. As a whole it is less strongly arcuate and a little longer than

the right.

Maxilla (E. dentipes, Plate 8 , fig. 11 ) .—The palpi are compara-

tively large and four-jointed . The basal joint small, quite strongly

and outwardly bent at middle ; second joint elongate, obconical and

nearly twice as long as the third, the latter also obconical and slightly

arcuate at base ; fourth broadly triangular, not equilateral, the inner

margin the shortest , the external and apical subequal.

Lacinia ending in a chitinous claw-like point ; external surface con-

cave with margins arcuately dilated at middle, adapted to the in-

ternal surface of the galea. The internal surface just basad to the

claw-like extremity is densely set with rather long incurving cilia-

like seta, elsewhere the surface is shining and very glabrous.

Galea of one joint , subtriangular (variable in the different species ) ;

external surface evenly convex and glabrous, limited apically by a

dense and evenly transverse row of rather short spinules, immediately

beyond which the apex is densely set with rather long, incurving

spinule-like cilia .
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Cardo subparabolic in outline. Conical eminence at base of palpus

quite evident. Palpus and palpiger punctate and setose ; cardo more

finely so.

Labium (E. dentipes, Plate 8 , figs. 3 and 15 ) .-Transverse, body

or palpiger subquadrate, with what are apparently the chitinized

paraglossæ expanded laterally and connate with the sides above the

insertion of the palpi.

The ventral surface of the palpiger is transversely prominent ven-

trally between the palpi , and gradually declivous posteriorly to base ;

rounded laterally basad to the palpi, apicad passing into the concave

and expanded paraglossæ, which are directed outward and forward,

and rounded at apex. The basal joints of the palpi glide over the

concave surface of the paraglossæ.

The apical margin of the palpiger is not noticeably membranous,

but rapidly and obliquely beveled from the prominent interpalpal

surface, at its oral margin giving attachment each side of a brief

central interval, to a thick transverse tuft of rather stout but soft

golden cilia, which curve upward and forward . The corresponding

oral margins of the paraglossæ are also frimbriate with similar cilia ,

which increase somewhat in length from within outward, longest at

apex and gradually diminishing to some extent externally, as they are

traced backward and inward along the floor of the mouth . The

cilia on the paraglossa are directed inward and forward as shown

in fig. 3, Plate 8.

Labial palpi (Plate 8 , fig. 3 ) rather small and three-jointed , in-

serted into the sides of the palpiger ventrad to the paraglosa . Joints

one and two subequal, the first narrower and obconical, the second

slightly stouter and of similar form, the third a little longer, scarcely

triangular (subpyriform) , feebly flattened and constricted at base

within. (Compare figs. 3, 5 , and 6, Plate 8. )

Ligula (E. dentipes, Plate 8, fig. 13 ) .-The internal surface of the

labium is membranous and marked by a median groove that ends

posteriorly at an oval but small eminence ; anteriorly just within the

apical margin on each side of the median groove is a rounded convex-

ity ; they lie within a triangular area bounded anteriorly by the cilia

of the apical margin, and laterally by two converging rows of cilia ,

which pass inward and backward from the apices of the paraglossæ

to terminate at the oval eminence. Externally to the rows of cilia

the surface declines to the external margins of the paraglossæ, and

scattered over which are a number of rather short hairs. Upon the

oval membranous eminence at the apex of the triangle is a small ar-

cuate row of very small setæ ; these are at the proximal end.

Prothorax.-Inlet bounded above by the apical margin of the

pronotum, below by the apical margin of the prosternum. Laterally

within the apical angles is a small triangular area, which may be
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termed the apical triangle. It is bounded above by the apical pro-

notal margin, within by the margin of the inlet , and below by a

feebly marked ridge that passes downward from the apex. The out-

let is circular and its plane is quite strongly oblique, while that of the

inlet is quite vertical . The dorsum is nearly twice as long as the

sternum . Ventrally along the margin of the outlet the surface is

rather widely impressed from side to side and behind the acetabula .

The impression is interrupted at the middle by the prosternal mucro.

Propleura (prothoracic episterna and epimera) with parts not de-

fined from each other nor from the inflexed sides of the pronotum ;

limited internally before the acetabula by the prosternal suture ; pos-

teriorly no sutures are visible. Surface more or less prominent from

the external margin of each acetabulum.

Prosternum with the coxæ more or less protuberant ventrally.

Anterior margin broadly sinuate in circular arc , beaded , and usually

narrowly deflexed. Prosternal sutures distinct before the acetabula ,

straight, impressed and subfoveate in basal half. Each suture ex-

tends from the external acetabular margin to lateral margin of the

prothoracic inlet, where it bounds the inner side of the apical triangle.

Mesothorax.-Condyle annular. The dorsal part of the condyle

is formed by the transverse and somewhat triangular scutellum , the

apex entering between the elytral bases to appear visible as a small,

glabrous, and impunctate triangular plate, marked off from the

scutellar body by a strong surface deflexion , which is in line with a

similar deflexion across each elytral base, the condylar portion be-

ing on a lower plane than that which enters the elytral disk. The

condylar portion is minutely punctato-scabrous and finely pubescent,

its basal margin is feebly and broadly emarginate, with the angles

projecting a little beyond the episternal border, and at which point

the two plates are not closely articulated, being separated laterally

from the episterna by the articular processes of the elytra .

Mesosternum.-It presents for examination two parts-a condylar

and an acetabular portion.

The condylar portion is directed horizontally forward, and arcuate

from side to side, forming apparently, when viewed from below in

reference to the greatest transverse diameter of the inlet, the middle.

two-fourths ventrally of the condylar wall. The anterior or free

margin is beaded and feebly arcuate anteriorly. From the middle of

the margin there extends backward a short glabrous carina, which

is slightly dilated where it is continuous with the marginal bead ;

surface punctato-scabrous and finely pubescent.

The acetabular portion is more or less declivous posteriorly from

the horizontal condylar part, the middle third posteriorly entering

between the mesacetabula forming the intercoxal salient of the me-

sosternum, where it may become briefly horizontal , and its apical
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margin truncate, feebly arcuate or sinuate even in individuals of the

same species, widely separating the mesocoxæ and terminating at

the transverse mid-acetabular line ; each lateral third of the posterior

border of the mesosternum is arcuately reëntrant, forming the anterior

moiety of each mesacetabular cavity, and terminating in the externo-

posterior angle, which is rather broad and transversely truncate,

forming the anterior boundary of the mesacetabular recess (see Ace-

tabula) ; the surface is more or less concave at middle between the

convex and prominent acetabular margins.

The sides of the mesosternum are limited by the mesosternal sutures ;

these are straight and extend obliquely forward and inward from

the external angle of the mesacetabular recess, to the condylar mar-

gin, at a point whose distance from the mid-line is about equal to the

length of the condylar portion in the mid-line before the prominent

intercoxal part. The sutures join the mesosternum and episterna

only.

Mesosternal episterna.—Each episternum is triangular and with its

surface on the same general plane ; anteriorly forming the condylar

margin between that formed by the mesosternum below and the meso-

notum above ; internally uniting with the mesosternum ; apical angle

received between the epimeron and mesosternum at the angle of the

mesacetabular recess ; externally and dorsally connate with the epi-

pleural margin and base of the elytron external to its articular process.

The surface is divided into two areas by a gentle arcuate line or

ridge which extends transversely from about the middle of the meso-

sternal suture to the inferior humeral angle. This line may be called

the episternal line.

The area anterior to the episternal line is the condylar portion ; its

surface is finely punctulo-scabrous and pubescent, and subdivided

into two unequal portions by a submarginal line, which, beginning at

the antero-internal angle runs outward nearly parallel to the mar-

ginal bead, thence gently diverging, to arcuately pass to the middle

of the superior margin of the condylar area .

Mesosternal epimera.-Each epimeron is rhomboidal, with its in-

ferior border bounding the mesacetabular recess externally ; scarcely

twice as wide as long, obliquely placed between the mesosternal epi-

sternum in front and the metasternal episternum behind, and if its

posterior margin be prolonged as a line it will touch the internal angle

of the metacoxa of the same side.

The superior margins of the mesosternal episterna and epimera are

inflexed beneath the inferior epipleural margins of the elytra , at the

line of inflexion where they pass under, the surface is grooved and

beveled to receive and hold the elytral margins ; the inflexed portions

are continuous with less strongly chitinized dorsal and undifferen-

tiated sclerites, which with similarly inflexed parts of the metasternal
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episterna, form between them the boundaries of a rather large fossa ,

in the deep and somewhat anterior wall of which is situated the meso-

thoracic stigma. This stigmatic fossa is situated immediately within

the mesosternal epimera under cover of the elytra.

Metasternum short, the median part or body is subquadrate, some-

what equal in length to the abdominal intercoxal process, anteriorly

entering between the mesacetabula quite equally with the mesosternal

salient and forming with it the intersternal suture; the latter is either

straight or arcuate, according to whether the intercoxal processes are

truncate or more or less rounded-a variable condition even within

specific limits ; posteriorly the border is transverse, not in the least

entering between the metacetabula.

The sides of the body are produced laterally, much narrowed be-

tween the mesacetabula in front and the metacetabula behind to

expand somewhat triangularly more externally against the episterna ,

as the alæ. The anterior borders of the alæ, laterad to the intercoxal

process, are arcuately reëntrant to formthe posterior moieties of the

mesacetabula ; the posterior borders of the alæ are less strongly and

arcuately reëntrant to form the anterior boundaries of the metrace-

tabula . The basal borders of the alæ are very feebly reëntrant and

rounded to fit the feebly arcuate edges of the episterna, forming the

metasternal sutures, each extending from the external angle of the

mesacetabular recess in front to the external angle of the metacetab-

ulum behind. The anterior basal angle of the metasternal ala is

shut off from the externo-posterior angle of the mesosternum by the

mesosternal epimeron at the external angle of the mesacetabular

recess ; the posterior basal angle of the ala is prevented from meeting

the first abdominal segment by the interposed episternum at the ex-

ternal metacetabular angle.

Metasternal episternum.-Elongately subrhomboidal, slightly wid-

ening at middle, thence feebly narrowing to the posterior border,

about three times longer than wide and about three and a half times

longer than the mesosternal epimeron ; base obliquely truncate and

connate with the posterior edge of the mesosternal epimeron, forming

the mesepimeral suture ; internal border feebly arcuate and connate

with the base of the metasternal ala ; the external margin is straight

and adapted to the inferior epipleural margin. The posterior edge

internally is somewhat inflexed at the external angle of the metace-

tabulum, externally giving attachment to the small subacutely digiti-

form metasternal epimeron, which is feebly and inwardly arcuate,

resting in a small depression on the surface of the first abdominal

segment at the externo-anterior angle, and bounding the metacetab-

ulum at its external angle.

The metathoracic stigma is situated immediately opposite to the

posterior extremity of the metasternal episternum and under cover
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of the elytra ; unlike the mesothoracic stigma it is surrounded by the

soft cuticle; it is large and deeply impressed and the rima stigmatis

is antero-posteriorly directed ; that of the mesothoracic stigma is di-

rected antero-internally.

The dorsum of the mesothorax is more or less chitinized laterally,

less so at middle behind the scutellum. Invisible without removal

of the elytra.

The dorsum of the metathorax is membranous except laterally

where the episternum extends inward for a short distance beneath

the epipleura.

The proacetabula are quite circular, except at the internal margin

where the intercoxal prosternal process dilates slightly and impinges

upon them.

The mesacetabula are quite circular if the recess for the trochan-

tine be not included , with that it is slightly transverse. The anterior

margin of the acetabular recess is more or less angulate from the

truncate externo-posterior angle of the mesosternum ; the posterior

margin is continuously arcuate with that of the acetabulum proper.

The metacetabula are slightly more transverse, but slightly and

obtusely angulate anteriorly where the posterior angles of the meta-

sternal alæ form their boundary.

The procore are globose.

The mesocora are really slightly transverse, but subdivided by an

antero-posterior impression into the rounded coxa proper and the

outer and smaller division, the trochantine which occupies the ace-

tabular recess. The coxa proper is quite broadly and outwardly im-

pressed from the articular cavity to the trochantine.

The metacoxa are more transverse, ovate and not divided by an

antero-posterior impression ; the surface of each is broadly and

strongly grooved external to the articular cavity.

The trochanters are small and ovate, scarcely forming a half of the

width of the basal extremity of a femur, and but a little longer than

wide.

The crural characters are given under the different specific head-

ings. For a study of the relative lengths of the different segments

see diagram, fig. 4, Plate 8.

The grooves on the inferior surfaces of the femora I have denomi-

nated as the tibial grooves ; because they are adapted to and receive

the tibiæ in extreme flexion.

Likewise the grooves observed on the external surfaces of the

tibiæ I call the tarsal grooves . These tarsal grooves are not always

present in the different species ; when present they extend from the

more or less open articular cavities on the tibial apices, to become

evanescent at varying distances from the same. These tarsal grooves

receive the tarsi in hyperextension.
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The tarsi are grooved beneath by the plantar grooves.

Each tarsal joint is more or less obconical and grooved beneath.

The sides of the groove are set with a row of marginal spinules, the

apical margin also bears a row of apical spinules. At the apex where

the apical meet the marginal row, the spinules are usually longer and

more conspicuous as acute tufts ; these are the apico-marginal tufts .

(See Plate 8, fig. 22b . )

The first two joints of the anterior tarsi are frequently thickened

and somewhat produced at apex beneath ( Plate 8 , fig. 9a) , obliterat-

ing the groove. When the apex is thickened beneath it nearly always

bears a tuft of yellowish pubescence, especially in the males of many

species, and sometimes in the female a tuft of spinules.

In the males of the subgenus Blapylis it is normal to observe on

the first and second joints of the mesotarsi similar tufts on the tips

beneath. This is also observed in some species of Promus.

The ultimate joint of each tarsus at apex has the margin above

feebly bilobed ; beneath the margin is produced into an interungual

process, which varies considerably in shape but is probably of no

value in the separation of species. (See Plate 6, fig. 18. )

The ungues are slender and acute, moderately arcuate, and slightly

subangulate at base beneath. (Plate 6 , fig. 19. )

Abdomen.-Ventrally there are only five visible segments, while

dorsally there are six.

Morphologically the first visible ventral segment is the second ;

the study of the retractile segments requires that this be recognized

as such.

The first segment dorsally in the mid-line is as long as the second ;

laterally it gradually narrows so that it points at the bases of the

metasternal epimera.

Ventrally the first segment is greatly reduced , and although un-

differentiated it forms a part of the metacetabular walls, reaching

the sides of the abdomen to appear as a small and short sclerite , con-

nate with the externo-anterior angle of the second segment ( first

visible ) , dorsad to the base of the metasternal epimeron, and at the

point where the evident dorsal membranous first segment reaches the

abdominal margin.

There are six pairs of abdominal stigmata, and in the male are

located on each side as follows :

The first stigma is situated about mm. above the posterior margin

of the metathoracic stigma.

The second is about 0.8 mm. above the lateral edge of the second

ventral (first visible ) segment and on a line drawn transversely

across the posterior margins of the metacetabula.

59780-Bull. 63-09-2
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The third is 0.6 mm. above the basal angle of the third ventral

(second visible) segment.

The fourth immediately above and close to the inner membranous

edge and basal angle of fourth ventral (third visible ) segment.

The fifth is in the same position relative to the fifth ventral ( fourth

visible) segment, and only partly visible without traction on the

sixth tergite or a voluntary extension of the same by the insect.

The sixth is in the same position relative to the sixth ventral ( fifth

visible) segment as the fourth, but entirely invisible without trac-

tion on the sixth tergite . It is distinctly smaller than the other

stigmata and is overlapped by the lateral fold or edge of the sixth

tergite and also by the apical fold of the fifth. At this point the

The tergite of the sixth segment (Plate 7 , figs. 2p and 4p) is

the other segments.

The first three pairs of stigmata are the largest, the fourth and

fifth are slightly smaller.

The tergite of the sixth segment (Plate 7, figs. 2p and 4p) is

moderately chitinized and flexible, evenly and arcuately rounded at

apex, the margin set with short setæ and 'sparsely so over the dorsal

surface apically.

The sternite is strongly and firmly chitinized and constitutes the

so-called fifth visible ventral segment.

Retractile segments.-Four in number and homologous to those of

Hydrophilus piceus as figured by Packard."

Seventh segment. The tergite and sternite are chitinized and very

flexible. The tergite is short , broadly, and not strongly arcuate at

apex, most strongly chitinized laterally and quite membranous at

middle ; margin frimbriate with short setæ and the dorsal surface

sparsely pubescent. (Plate 7, figs. 2r and 4r.)

The lateral angles at base articulate with the lateral and basal

angles of the sternite and in both sclerites these angles are more

strongly chitinous than the other parts of the same sclerite. This

articulation is stronger in the male.

The sternite is different in the sexes. (See figs. 2 and 5, Plate 2,

and figs. 1e and 30 , Plate 7. ) In the male it is bilobed and described

in detail for each species in the body of this work ; in the female

it is broadly arcuate at apex, in the male deeply emarginate between

the lobes.

In both sexes each lateral moiety is made up of a triangular

chitinous plate, which at the external and internal basal angles are

more or less produced. In the male the internal and more or less

anteriorly produced angles are separate and not connate-so as to

permit of the abduction and adduction of the lobes which no doubt

a Text-Book Ent. , p. 181.
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act as guides to and steady the edeagophore under certain condi-

tions ; in the female the interval between these triangular sclerites

is continuously membranous and feebly chitinized, so that movement

between the lateral moieties is impossible, and the internal basal

processes are connate. (Plate 7, fig. 30 ' . ) The external basal proc-

esses articulate with the tergite of the same segment as described

above.

The eighth segment is membranous in both sexes.

The tenth segment is aborted in the female as usual, the tergite

fusing with the ninth tergite to constitute the supra-anal plate.

(Plate 7 , fig. 4q. ) In the male the tergite of the tenth segment

forms the supra-anal plate ; the subanal or sternal wall is mem-

branous in both sexes , possibly somewhat chitinous in the male.

The supra-anal plate is more strongly chitinous laterally and more

membranous at middle (Plate 7, figs. 29 and 47) and is in relation

laterally with the paranal plates or sclerites.

In the male these paranal sclerites are much smaller and less tri-

angular than in the female, and articulate with a chitinous rod

on each side ; these rods converge anteriorly so as to form a Y-shaped

support and a mechanism for the extension and retraction of the

edeagophore ; they are wholly internal and give attachment to muscles

and ligaments.

The paranal plates in the female are irregularly subquadrate,

occupying the lateral wall below the supra-anal plate. Each paranal

sclerite may be said to present for examination four borders : a

superior, posterior, inferior, and an anterior ; four angles : the antero-

inferior and postero-inferior being the most important.

The superior border is connected to the sides of the supra-anal

plate by membrane, apparently forming an articulation at its antero-

superior angle with the antero-external angle of the anal plate ; the

posterior border is connected by articulating membrane to the basal

margin of the ventral plate or valve ; the inferior border gives attach-

ment to the membrane of the ventral wall, and the anterior border

giving attachment to the membrane of the eighth segment .

The antero-ventral angle is short and apparently gives attach-

ment to muscles and ligaments which steady the plate against the

valve.

The postero-ventral angle is produced into the process of the

paranal plate to articulate with the strongly chitinized basal margin

of the ventro-lateral plate of the valve, of the same side and upon

which the valve plays during abduction and adduction . (Plate 3 ,

fig. 4a.)

The above description of the retractile segments has been founded

upon those of Eleodes cordata, as illustrated in Plate 7. The seg-
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ments were studied both as opaque objects and cleared with liquor

potassi.

The sclerites of these segments vary a great deal in the different

tribes and even in the genera of the Tenebrionidæ and are of taxo-

nomic value.

The development of these segments depends a great deal upon the

habits of the insect and the manner of oviposition required by the

species. In Microschatia inæqualis they are developed to a wonder-

ful degree and are capable of extrusion to the distance of nearly an

inch.

The different species of the present tribe exhibit considerable

variation in this respect and which might be of aid in the classifica-

tion of species ; but on account of the great amount of work and

material required and the time already devoted to this paper, I have

not been able to study them nor deemed it wise to further delay the

publication of work already done and therefore leave that investiga-

tion for a future thesis.

The male intromittent apparatus.-This consists of a carrier, the

Edeagophore, and the intromittent organ proper, the Edeagus, and

its clava.

Edeagophore, usually more or less flax-seed-shaped, somewhat

arched, and consisting of two segments or lobes : a basal segment or

body, the basale; an apical segment or apicale.

The apparatus has been described in detail for each species.

The basale is variable in length, half-cylindrical in form, chitinous

above and laterally, membranous beneath, decurved at base into a

process which gives attachment to muscles and ligaments by which

it is attached to and operated upon by the extrusor mechanism de-

scribed above ; dorsally it is convex to a varying degree and often

depressed, the sides are more or less inflexed beneath for the attach-

ment of the ventral membrane-strongly so in Embaphion and

Eleodes planipennis; the apex is more or less emarginate and adapted

to the base of the apicale to which it is attached by articulating mem-

brane. (See Plate 7 , fig. 2 ; Plate 2 , figs. 1 and 8 ; Plate 9 , figs. 3 to 9. )

The apicale is always triangular, rarely subpyriform, more or less

depressed and usually subacute at apex, sometimes obtuse ; the base

is more or less lobed and received into the emargination at the apex

of the basale ; the dorsal surface is more or less convex, frequently

membranous at middle, but in the higher forms entirely chitinous ;

ventral surface is more or less membranous, but chiefly occupied by

the edeagus and its protecting clave, the inflexed and chitinous sides

constitute the alæ which occupy the greater part of the surface : in

one genus the alæ support subalæ. (Eleodimorpha, Plate 7 , fig. 8. )

The ale are inflexed to a varying degree, strongly so when the

ventral surface of the apicale is concave, as in Eleodes cordata
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(Plate 7, fig. 1 ) and E. dentipes (Plate 9 , fig. 6 ) ; convex ventrally in

Embaphion (Plate 7, fig. 7y ) and Eleodes planipennis ( Plate 9,

fig. 7 ) ; in Eleodes scabricula the inferior surface of the apicale is

concave apicad to the alæ, which are suddenly prominent. In the

different species the alæ are continued basad to a varying degree, be-

coming more and more membranous. (See figs. 6, 7, and 9, Plate 9. )

The Edeagus (Plate 9, fig. 11a) is usually flattened, sublingui-

form in shape and subacute at apex ; the ventral surface is narrowly

prominent in the median line and more or less concave laterally where

it is in contact with the clave in repose ; the median ridge, divides

toward apex to become bilabiate, between which is probably the ori-

fice ofthe vas deferens. At base the structure is more chitinous and

there is a small median process for articulating with the clave.

The dorsal surface is feebly convex and more or less membranous

and marked by a median groove ; opposite the attachment of the

clava ventrally the surface membrane is reflected upon the internal

wall of the apicale, forming the fornix edeagi. In fig. 12 of Plate

9 the orifice of the detached vas deferens can be seen entering the

edeagus from the basale just beneath the fornix.

At the base the sides of the edeagus are strongly chitinized and

produced into two long processes (Plate 9, figs. 11a and 12 ) which

extend cephalad within the interior of the basale, giving attachment

to muscles.

The clave are usually quite spiculiform (Plate 2, figs. 1 and 8) ,

sometimes sublaminately spiculiform (see figs. 6 , 11d and 12, Plate 9)

and in Embaphion truncate at tip and concave beneath ; in Eleodimor-

pha they are rather liguliform (see figs. 7 and 8, Plate 7 ) .

In repose when the edeagus is retracted they lie parallel to the

median line and more or less contiguous ; with the edeagus pro-

truded they are at right angles to the axis of the edeagophore.

Each clava may be said to have a base and an apex, a dorsal and a

ventral surface, and internal or posterior surface and an external or

anterior margin.

The base is obliquely truncate at the posterior or internal surface

and articulated to the ventral surface of the edeagus at base ; the

internal or posterior surface or edge is much thicker than the anterior

or external, and triangular in basal half, and thence gradually be-

coming more ventral as it attains the apex, where it is feebly con-

vex, the basal portion is quite plane ; apex subacute to rounded or

rather obliquely truncate ; the external or anterior edge is usually

thin, feebly arcuate and slightly notched near the apex ; the dorsal

surface more or less convex and the ventral rather concave.

dentipes, Plate 9, figs. 11d and 12. )

(E.

In repose the clave may conceal the edeagus, except at apex,

where they slightly diverge, when they are ventral as in Eleodes; or
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the median ventral surface of the edeagus, may be visible between

them when they are lateral as in Embaphion, and ventrad but not

contiguous as in Eleodimorpha.

The female genital segment (Plate 7, figs. 3 and 4) .- Viewed from

above it has an outline varying somewhat according to the subgenus :

triangular in Blapylis, quadrate in Melaneleodes, trapezoidal in

Eleodes and subparabolic in Steneleodes.

The dorsal surface varies but is usually more or less plane to sub-

ogival ; ventrally convex-strongly so at base and gradually less so

apically.

The segment consists of two chitinous valves concealing and pro-

tecting the pudenda between them. The valves are movable on a lat-

eral plane, in abduction exposing the genital orifice and its sur-

rounding pudendal membrane.

Each valve (valvula) consists of a body (corpus valvula) and an

apex (apex valvula) .

The body is always chitinous ; the apex usually membranous and

distinctly define from the body, sometimes completely chitinous and

not differentiated .

The superior wall of each valve is formed by the dorsal plate (lamina

dorsalis) which is variable in form ; its surface usually more or less

plane, but may be quite strongly concave. Each plate presents an

external, internal, and apical border ; at the junction of the external

and apical borders an angle is formed, which may be distinct or more

or less obsolete.

The internal borders of the dorsal plates are not usually contiguous

but distant at base, converging posteriorly, and between which is the

more or less exposed superior pudendal membrane. The apical mar-

gin is generally defined from the surface of the apex ; in some species

it is not. The external border is generally more or less explanate,

and beneath which is situated the submarginal groove (sulcus sub-

marginalis).

The lateral and ventral walls of a valve are formed by a continuous

plate, the lamina ventro-lateralis, which is connate above with the

dorsal plate. It presents for examination a surface and an internal

border. The surface is strongly convex at base, frequently prominent

laterally, forming the basal prominences, much less convex apically

and generally more or less impressed before the apex, with which it

is directly continuous.

The internal margins of the ventro-lateral plates of the two valves

are not usually contiguous throughout their entire length in the mid-

ventral line, but separated by the more or less fusiform genital

fissure (fissura genitalis) . When this fissure is basad to the middle

it is spoken of as being subbasal; when at the middle it is median, and
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when apicad to the middle it is subapical. The fissure when present is

closed by the inferior pudendal membrane.

The basal margins of the ventro-lateral plates are strongly chiti-

nized and together form a loose articulation at their basal angles,

basad to the genital fissure.

The basal margin of each ventro-lateral plate articulates about its

'middle with the process of the paranal plate, and is connected by

articulating membrane with the posterior margin of the same plate

(Plate 3, fig. 4a) ; dorsally the dorsal plates do not articulate with

each other, but on the contrary are widely separated and connected

only by membrane.

The apex of each valve is separated by a fossa into two lobes, an

external and an internal. The external lobe is only developed in the

subgenus Melaneleodes; in all others of our fauna it is obsolete . The

internal lobe is always developed and only atrophic in Melaneleodes.

The fossa gives attachment and lodgment to the always short

cercopod.

Each valve is more or less finely pubescent about the apex, the

dorsal plate is most noticeably pubescent in the subgenus Promus.

The cercopoda are variable in form and size, usually mammilliform ,

frequently compressed, punctiform in Discogenia and obsolete in

Heteropromus. Usually penicillate .

The pubescence on the apex is usually longer than elsewhere, and

the internal lobe is often somewhat penicillate.

The valvular body is never very strongly punctate, most noticeably

so on the external moiety of the dorsal plate in Promus. The punc-

tures are rather strong in some species of Steneleodes, and the superior

pudendal membrane is broadly exposed.

From the sides of the vulva the lateral pudendal membrane is

reflected upon the internal surface of the valve and there becomes the

valvular membrane (Plate 7 , figs. 3 and 4v ) , apically, directly

continuous with that of the internal surface of the apex.

The angle of reflection between the lateral pudendal membrane and

valvular membrane is the fornix valvula. In some species the lateral

pudendal membrane passes backward directly upon the internal sur-

face of the valve without forming an angle of reflection.

Function. The edeagophore is the agent by which the repro-

ductive organs are brought into apposition . The apicale by its sub-

acute apex is capable of more or less forcibly separating the tergal

and sternal sclerites of the sixth and seventh somites and protects

the essential organ from injury.

With the protrusion of the edeagus and its approximation to the

genital fissure, the simultaneous abduction of the clava forcibly ab-

ducts the valvulæ and blocks their closure.
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Homology. The examination of the male reproductive organs of

Hydrophilus triangularis (Plate 9 , figs. 1 and 2 ) suggests the homol-

ogy between the reproductive organs in the Eleodiini, and also be-

tween the former and those of the latter.

In Hydrophilus the edeagophore consists of a basale ( Plate 9 , fig.

1d) and two apical valves. The basale is impressed along the me-

dian line dorsally and is more or less membranous at that point, and

it therefore appears to have been developed by the partial coalescence

of two lateral sclerites , termed by Packard the outer lobes; the two

apical lobes he terms the inner lobes (Plate 9 , fig. 1a) , they are valvu-

lar in character and capable of free abduction and adduction ; be-

tween them is the edeagus.

I consider the outer lobes homologous with the basale, and the

inner lobes with the apicale in the Eleodiini.

If fig. 1 of Plate 9 be compared with fig. 12, Plate 2, a similar

structural condition of the valves in the two sexes and in very widely

separated series will be observed . It is evident that in Hydrophilus

there has been less sexual differentiation than in the Eleodiini, and

also if the male characters of the latter be considered .

The female genital segment of Hydrophilus (Plate 9, fig. 10 ) pre-

sents a complicated arrangement of sclerites which are noticeably

divergent from anything observed in the Eleodiini, and must be

considered as a more primitive condition , in this agreeing with the

male characters.

It has been made known by Nussbaum that unpaired parts like

the edeagus, etc. , have been developed from paired ectodermal out-

growths which have fused together, and in all probability there is

analogy between these outgrowths in the Insecta and those observed

in the Vertebrate Series ; if this be so, then there must at some period

have been an indifferent stage in the development of these organs,

and a time of beginning sexual differentiation.

It appears to me that the apical lobes of Hydrophilus and the api-

cale of the Eleodiini are homologous with the genital segment of the

female. In Hydrophilus there are the two valves capable of free

abduction and adduction with the edeagus between and protected by

them; in the female ofthe Eleodiini the two valves are as capable of

free movement as in the above and enclose and protect the sexual

orifice.

In the female the valves articulate with large paranal plates ; in

the male the valves or apicale articulate with the outer lobes or basale,

and the paranal plates are small and articulate with a Y-shaped

chitinous structure that is internal, the basal process of the basale

articulating with the arms of the Y by ligaments.
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It appears to me that the outer lobes (Plate 9, fig. 1d) which unite

to form the basale are the modified greater part, at least , of the

paranal plates.

There must be a definite law governing the deposition of chitin ; it

can not be diffusely deposited-at random, as it were-but it must be

first laid down at certain points, called the centers of chitinization,

and from these centers spread, or have inherent limitations ; different

centers coalescing to form larger sclerites or one continuous whole, as

in the prothorax. A simple sclerite would then be one formed by the

secretion of chitin about a single center ; a compound sclerite from

two or more centers. The small but symmetrically arranged sclerites

observed in the cuticle of larvæ may be cited as simple sclerites.

It might be assumed that the paranal plate in the female is com-

pound ; in the male these centers have become shifted, to form the

small paranal plate, and the other to become the lateral sclerite of the

basale.

The origin of the several sclerites in the female genital segment of

Hydrophilus may be accounted for in this way-they have not coa-

lesced and have been shifted according to the laws governing adapta-

tion to function ; during divergence and differentiation under changed

conditions of environment these several sclerites fuse-of course it

is possible for some to be suppressed, others hypertrophied or

even revived-and in this manner produce the apparently simple

chitinous valves of the Eleodiini. These suggestions are to indicate

a line of investigation in the coleopteral series.

An examination of the edeagophore of Blaps (Plate 9 , figs. 3 and

4) will be instructive. It will be seen that the apicale is divided

longitudinally by a well-marked membranous impressed groove and

that the apex is bifid ; the basale is also marked by a similar medium.

groove. These characters indicate a structural condition somewhat

intermediate between the Eleodiini and a more primitive state as

suggested by Hydrophilus.

If it be imagined that the apicale of Blaps was completely divided

along the groove, and the alæ not strongly inflexed, the edeagus and

its pallium would bear the same relation to the valves as does the

edeagus to the valves in Hydrophilus. There is greater specializa-

tion in the Eleodiini than in Hydrophilus or Blaps.

In Eleodes and other members of the Eleodiini the apicale is fre-

quently marked dorsally by a membranous area or groove, and less

frequently the basale has an impressed median line. Many species

do not normally have this groove and such I consider to be the more

highly differentiated , although occasionally it occurs on the apicale

even in them, and is then to be considered as an instance of ataval

reversion.
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It is to be noted that Escherich, in his paper on the internal male

organs of beetles, notes that those of the Carabidæ illustrate the

simplest, most primitive condition . Packard figures Blaps as inter-

mediate between the Carabidae and Hydrophilus."

Sculpturing. From simple punctures the sculpturing passes

through the different degrees of modification to distinct murication

or tuberculation, or as in a few species to distinct hairiness with com-

paratively simple punctures.

From a careful study of the sculpturing under high power in the

species of the Eleodiini, I have observed the following:

A simple puncture is a more or less rounded depression, variable in

size and depth, and bounded by a more or less distinct , although

fine wall or margin ; from the floor of this depression arises a minute

hair or seta, which scarcely passes beyond the mouth of the punc-

ture. The surface with such a punctuation is smooth.

Any modification will affect the puncture in one of two ways :

Either by a hypertrophy of its margin or by an increased growth or

hypertrophy of the hair-like process. In the first instance the hair

may remain small or atrophic ; in the second the hair-like process

is alone affected. Some punctures may become completely aborted.

The hair-like process arising from the hypodermis may develop

into a soft, flexible hair, or by a slightly increased chitinization of its

cuticle into a bristle or seta , and by still greater increased chitiniza-

tion, with or without hypertrophy, into a spinule or spine.

In the muricate type of sculpturing the anterior lip of a puncture

is thickened and more or less produced into a blunt or acute point ;

from the sides of this prominence the margins gradually diminish

so that the posterior boundary of the puncture will be but slightly

modified ; the thickened edge is directed upward and backward,

chiefly the latter ; the hair or seta may be aborted , remain small, or

become more chitinous to become a seta, and be carried upward by

the hypertrophied margin to project from the posterior surface of

the more prominent anterior margin of the puncture.

When the margin of the puncture is equal and much thickened a

tubercle is formed, which varies in size from a granule to a well

marked and rounded eminence ; the puncture may be entirely closed

or obliterated, or may still be evident as a minute pore-like depression

with a correspondingly small hair or seta projecting from it , and

from some point, usually the posterior wall of the tubercle. There

are all the intermediate degrees of variation to be observed .

The punctures may remain simple and the hair become long and

flexible.

If the anterior lip of the puncture becomes minutely muricate the

sculpturing is more or less asperate.

a Text-Book Ent., p . 494, fig. 465, A, B, and C.
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On the femora the proximal margin of a puncture is transversely

raised so that the seta arising from it is more or less appressed to the

surface and directed toward the apex of the femur.

On the tibiæ the murications are more erect, the walls of the pune-

tures being more equally raised . The hypodermal process is usually

much thickened to become a spinule or spine-the latter may be very

short and stout, and with the produced margins of the puncture from

which it arises, very tightly fitted to it, so that both appear as a single

element.

The rugulose condition or reticulations frequently observed on the

elytral surface is most usually due to the rapid evaporation of the

body fluids during and immediately after the casting of the pupal

skin, while the integuments are undergoing chitinization. It is the

result of shrinking of the cuticular wall .

Often depressions arise in the exoskeletal wall from muscular

exertion on the part of the insect while the body surface is yet soft.

The contracting muscle dimples in the integument at the point of its

attachment ; the movements being kept up while the body walls are

hardening, the depressions finally become permanent. Such uni-

lateral or bilateral impressions are frequently observed on the pronota

of the Eleodiini. Eleodes impressicollis of Bohemann, a synonym of

E. clavicornis is an instance of this kind-merely a specimen with

two thoracic foveæ.

TABULATED MODIFICATIONS OF A PUNCTURE.

With hypertrophy of the an-

terior margin into a more or

Margins greatly thickened and)

Muricate punc-

tuation.

rounded, puncture obliterated, Tuberculation.

hair or seta atrophied.

Hypertrophy of

the margin.

less acute point.

Simple punc-

ture , hair

minute.

the hair-like)

process of the)

Hairs flexible, not chitinous
Hairy or pu-

bescent.

Modification of Hair-like processes considerablySeta or setose.

chitinized .

hypodermis. Still greater degree of chitiniza- ]

tion.

[ Spinules or

spinulose ;

spines or

spinose.

CLASSIFICATION AND SYNOPSIS.

Family TENEBRIONIDE.

Tribe ELEODIINI.

This tribe contains insects of greater size than any other of the

heteromerous subfamily Tenebrioninæ.

The body is oblong to ovate, rarely oval, apterous ; head prominent ,

slightly narrowed behind the eyes ; epistoma covering the base of the

mandibles at the sides ; labrum prominent ; mentum small, inserted
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upon a gular peduncle ; maxillæ exposed ; ligula partly concealed ;

maxillary palpi with the last joint securiform, not very large ; eyes

transverse, reniform, tolerably finely granulated ; antennæ 11 -jointed ;

elytra embracing widely the planks of the abdomen, epipleuræ narrow

to moderately wide, middle cox with large trochantine, side pieces

attaining the coxal cavities ; metasternum very short, episterna nar-

row, epimera quite distinct ; hind coxa widely separated ; intercoxal

process of abdomen rectangular; third and fourth ventral segments

not prolonged behind at the margin.

Legs long ; anterior femora frequently toothed ; tibial spurs dis-

tinet ; tarsi channelled beneath ; first , second, and third joints of the

anterior tarsi are at times thickened beneath, more or less obliterating

the groove, setose beneath.

All are black or dark brownish, rarely reddish along the suture ;

variously though never very roughly sculptured ; a few species are

pubescent.

The third and fourth ventral abdominal segments are more or less

broadly sinuate at apex, the angles appearing somewhat prominent,

but not noticeably prolonged.

The tribal comparative genital characters are reserved for a future

and special study.

Habits. Our species are terrestrial and cursorial , apparently

strictly nocturnal, or are about in the early morning or late in the

day. On warm cloudy days I have seen Eleodes grandicollis and

E. acuticauda walking about .

The larger species when disturbed place their bodies nearly vertical ,

the head near the ground, tail erect, and when touched or irritated

will emit a pungent dark oleaginous offensive secretion , which coming

in contact with the skin of the hands will stain brownish and

remain for a long time, and apparently fixed by an alkaline sub-

stance (Horn) .

The species of the present tribe rarely ascend plants ; the smaller

species (Blapylis ) may be found on the stems or under the bark of

shrubs.

When alarmed they run off with their bodies elevated. Probably

it is this habit which has suggested the name " circus bugs," often

applied to them in the West (Wickham) . In California they are

often spoken of as " stink bugs," " beetle bugs," and " tumble bugs."

The latter term is applied no doubt on account of their frequently

tumbling over when excited ; also , pinacate bugs (V. Kellogg) . They

are a characteristic feature of the arid regions west of the Mississippi

River.

Longerity. Some ofthe larger and more resisting species evidently

live to be several years of age ; especially in the warmer regions of
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California (Horn ) . I have kept several Eleodes dentipes in cap-

tivity for over four years. Doctor Horn states that specimens have

been kept pinned two months without food or water. Eleodes clavi-

cornis dies quickly in confinement and apparently lives but one

season.

Food. All are vegetable feeders, apparently preferring dried vege-

tation and fungi, although eating green plants.

Enemies.-Quadrupeds like skunks will feed upon them; chickens

devour them readily, as well as ground owls ; butcher birds impale

them on thorns.

Economics. As far as I have been able to determine they are

neither injurious nor beneficial, unless the larvæ are in some way

troublesome, but as they appear to prefer decaying vegetation to the

living I doubt that they can be considered objectionable .

Origin and diffusion.-It is impossible for me at this time to ex-

press any opinion upon the origin and diffusion of the species making

up the tribe Eleodiini; but I believe the species to a great extent had

their origin in Mexico, or in adjoining desert regions, and that diffu-

sion has been chiefly northward and westward.

I know of no fossil remains of species referable to the tribe, and a

few that were supposedly so were from a very recent deposit and

identical with species now existing. (See Appendix. )

It remains for the study of the Mexican fauna to aid us. The

South American Nycterinus will be referred to elsewhere.

Distribution.-Abundant both in species and individuals through-

out the region west of the Mississippi River, from the northern

boundary line of the United States, southward into Lower Califor-

nia and Mexico to South America, where they are replaced by

Nycterinus. They also inhabit the islands adjacent to the western

coast of the territory above named.

ANALYTICAL KEY TO GENERA OF ELEODIINI.

Our genera are five in number, one having been introduced from Europe.

Outer joints of antennæ broader (Eleodiini ) - _1

Outer joints of antennæ not broader ; 8-10 moniliform, suddenly shorter than

the preceding joint (Blaptini ) ___. Blaps.

1. Sides of the epistoma not dilated, margin straight or sinuate, converging

anteriorly---

Trogloderus.

3

Sides moderately dilated, margin arcuate….

2. Epipleuræ attaining the humeral angles__.

Epipleuræ very narrow, not attaining the humeral angles_-----Embaphion.

3. Epipleuræ broader at base, more or less gradually narrowing to apex.

Epipleuræ occupying only a part of the inflexed portion of the elytra ;

buccal processes of the genæ not produced‒‒‒‒ .

Epipleuræ occupying the whole of the inflexed portion of the elytra ;

buccal processes of the genæ acutely produced__ .__Eleodimorpha.

Eleodes.
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The genera can also be defined by the male genital characters as

follows:

Sternite (fig. 6 , Plate 6 ) with lobes fully and strongly connate ; clavæ dorsal

to the edeagus, connate forming a pallium (similis, mucronata) (Blaptini)

Blaps.

Sternite distinctly bilobed, lobes connected by a membrane that at most is but

feebly chitinized, lobes capable of abduction ( Eleodiini) .

Clavæ ventrad to the edeagus.

Clave spiculiform, notched at side of the tips ; alæ more or less strongly

inflexed, not prominent ventrally, plane or somewhat concave, never

strongly convex (Plate 7, fig. 1 ) __ Eleodes.

Clava flattened (liguliform) , of equal width, throughout, tip obtuse

and rounded ; alæ short, not strongly inflexed, giving attachment to

subale (Plate 7, fig. 8) . ----Eleodimorpha.

Clavæ laterad to the edeagus, truncate at tip, more or less concave beneath ;

alæ moderately and evenly inflexed, rather prominent ventrally (Plate

7, fig. 7 ) . Embaphion.

Trogloderus has the lobes of the sternite united by membrane and

capable of abduction. Unfortunately the clave could not be studied

without destruction of the fragile material at hand.

Genealogy. The antecedents of the present tribe are not suggested

to my mind by the data at hand.

The male sexual characters are the most distinctly differentiated

for the generic subdivision of the tribe. The above synoptic table

indicates these relationships just as forcibly as a diagram could do

where there are so few elements involved.

The genera are related, first, by the bilobed sternite, the lobes

being capable of abduction ; second, by the relation of the clave to the

edeagus ; third, by divergence having taken place along the line of

degree of development in the alæ.

In Eleodimorpha the subala have been differentiated as distinct

sclerites from the alæ.

In Eleodes and Embaphion the extrusion of the edeagus with

simultaneous abduction of the clava, is brought about by muscular

action-certain extrusor muscles ; the return of these structures is

accomplished by the inherent elasticity of the alæ, the latter being

the continuously produced and inflexed sides of the apicale.

It is logical to suppose that accompanying the differentiation of

the subalæ as distinct exoskeletal elements that there has been a

corresponding muscular differentiation ; for when the continuity of

the alæ underwent solution, they in all probability were no longer

capable to functionate by their own inherent resiliency-of course,

it is possible for the continuity of the elements to be restored by

becoming connate at a sutural line ; but this would evidently still be

a weak point and correspondingly diminish the functional activity

of the part.
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In all probability there has been a compensatory development of

retractor muscles to overcome this loss of power.

Genus ELEODES Eschscholtz.

Mentum variable in form, more or less trilobed, the middle lobe

larger and more convex ; lateral lobes frequently inflexed and more

or less concealed. Last joint of labial palpi triangular, narrower

than the maxillary, which are broadly triangular or securiform.

Head not deeply inserted, suture between epistoma and front fre-

quently distinct ; epistoma truncate or feebly emarginate, sides

straight or sinuate and converging anteriorly. Eyes narrow, subreni-

form. Antennæ eleven jointed, the last three or four usually notably

compressed, last joint frequently though not always smaller than the

preceding.

Prothorax variable in form , usually applied against the bases of

the elytra. Scutellum always present, distinct and equilateral.

Elytra of variable form and sculpture, in many species prolonged

into a cauda behind ; epipleuræ always distinct, broader at base and

always visible at the humeral angles, gradually narrowing to apex.

Legs moderately long, but somewhat variable in this respect ;

femora never strongly clavate, profemora most so, the mesofemora

slightly, the profemora frequently armed in one or both sexes with a

tooth of variable form, rarely all the femora armed ; tarsi usually

channelled and setose beneath, first and second joints of the protarsi

frequently slightly thickened beneath and often the first two or three

joints are clothed with a tuft of silken hairs, or dilated and densely

covered with a spongy pubescence beneath. Spurs of the meso- and

metatibiæ well developed , moderately slender, narrowing from base

to apex, acute, the internal more or less longer than the external.

Varying more or less in the different species.

The above characters are those applicable to the whole genus ;

characters peculiar to certain groups will be given as of subgeneric

value.

The genus Eleodes is one of the largest of the Tenebrionidæ and

contains many more species than all of the other genera of the present

tribe put together (United States) . It is also the most polymor-

phous and has been the most difficult to subdivide of any in our fauna.

The study of the genitalia has greatly reduced this difficulty , but

extreme variations in many individuals of each species will yet be a

source of great perplexity.

The most salient extreme characters observed in the genus may now

be reviewed :

Color.- Black, sometimes reddish along the elytral suture as in

acuta, obsoleta, and hispilabris ; rarely fusco-piceous as in longicollis
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and insularis, probably from immaturity, or from aging in the

cabinet ; in one instance the elytra are described as castaneous (sub-

cylindrica Casey) ; this unusual coloration is undoubtedly due to im-

maturity. Dead specimens from long exposure to climatic inclemency

become fuscous and even castaneous. In a limited number of species

the legs are dark brown throughout, as in brunnipes Casey.

Form.-Notably large and elongate as in the males of gigantea,

oblong as in tricostata , elongately oblong as in acuta and texana, oval

in reterator, inflated as in ventricosa and depressed in tibialis.

Size.-Largest in acuta, texana, and grandicollis ; smallest in clavi-

cornis.

Surface. Glabrous and shining, as in dentipes, gigantea, and

omissa; opaque as in tricostata and opaca.

Sculpturing. While usually simple it becomes tuberculate in gra-

nosa and granulata ; rugoso-muricate in cordata and muricate to a

varying degree in many.

Pubescence.-Body clothed with long flying hairs as in longipilosa,

pilosa, and hirsuta, or confined to the elytra as in letcheri; hairs

short, recumbent and abundant in reterator and opaca.

Characters that vary within specific limits.-These are the factors

which make the limitations of species extremely difficult. Each

species may have its extreme large (gigantism) and small (nanism )

forms; its smooth and rough forms, elongate and robust forms, while

the sculpturing varies from comparatively smooth to rough inde-

pendently of size or form. This can be accounted for by environment

to a great extent and to certain inherent factors.

With robustness there is a relative shortening of the appendages

and also of their segments, as for instance the joints of the antennæ

from the fourth to the seventh or eighth tend toward equality of

length, while in the elongate forms there is a more or less inequality

of length evident , the joints decreasing in length more or less from

the fourth to the eighth, these joints being comparatively and rela-

tively longer as a part of the general habitus.

These remarks apply most emphatically to the tarsi and their

joints as well ; the antennæ and legs as a whole exhibit this variation

of length; the head varies in size and relative length and breadth

even in any particular form.

So it can be seen why in this particular genus (and this fact is

worthy of broader application ) that the relative length of parts of

any appendage can not always be given as evidence of specific dis-

tinctness. These conclusions have been arrived at after a long and

tedious recourse to micrometrical treatment of hundreds of specimens.

In many specimens, especially in the subgenus Eleodes, there is to

be observed a more or less evident smooth median pronotal line
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that may extend from the apical to the basal margins ; this line is

most pronounced as a rule in E. acuticauda var. laticollis , where it

often becomes a distinctly impressed line ; usually it is only observable

as a line in surface luster. The significance of this character is

obscure.

Another very interesting character is that observed in the hind

tibiæ of the males of certain species of the subgenus Eleodes. The

metatibiæ are slightly arcuate and narrow in basal half, rather ab-

ruptly dilated and straight in apical half. In the literature I find

this character mentioned by Doctor Horn as one of the male char-

acters of E. wickhami. This is not a staple nor a specific character,

but is observed as peculiar to the male of certain species, but not in

all forms of those species ; it is seen in the caudate forms of E. esch-

scholtzi and luca , in armata and in the elongate form of dentipes;

other males of the same species have the metatibiæ perfectly straight,

some have them arcuate in basal half but not abruptly dilated

apically.

Individuals of many species exhibit what must be considered as a

normal tibial arcuation, which must be distinguished from a common

fortuitous arcuateness ; the latter usually appears exaggerated and

is generally a part of a general abnormal habitus, and it frequently

accompanies unusual shortness of the legs.

ANALYTICAL KEY TO SUBGENERA OF ELEODES .

The genus Eleodes may be subdivided by clearly defined female genital char-

acters into the following subgenera :

Internal lobe of the valvular apex well developed, membranous, although fre-

quently chitinous ; external lobe obsolete ; appendage directed backward

and outward____. _1

External apical lobe well developed, always membranous ; internal lobe feebly

developed ; appendage directed backward and inward____. Melancleodes.

1. Superior pudendal membrane not broadly exposed___ . 2

Superior pudendal membrane broadly or fully exposed ; body and apical

lobe of valve fully chitinized ; appendage minute.. _Steneleodes.

2. Appendages present, apical lobe defined from body of the valve_______

Appendages obsolete ; apical lobe not defined from body of the valve.

3

Heteropromus.

3. Appendages moderate in size, subconical to semiellipsoidal and flattened ;

inferior margins of the valves not contiguous throughout their entire

length but separated by a fusiform genital fissure_. 4

Appendages minute and punctiform ; inferior margins of the valves con-

tiguous throughout ; genital fissure closed . __Discogenia.

4. Apical lobe subacute, triangular, membranous or more or less semichit-

inized..

59780-Bull. 63-09-3
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Apical lobe rounded at apex, depressed, well chitinized, more or less concave

beneath, convex above_-_- Metablapylis.

5. Dorsal plate variable in form, not broadened externally, finely, very sparsely

punctate, more or less feebly and very sparsely pubescent----- 6

Dorsal plate broadened externally, margin strongly arcuate, rather coarsely

punctate and sparsely clothed with rather long flying hairs on outer

moiety Promus.

6. Submarginal groove not visible from above ; surface of dorsal plate at most

but feebly concave, generally plane_-‒‒‒ ---7

Submarginal groove dorsal or visible at some point from above ; surface of

dorsal plate more or less deeply concave____ Eleodes.

7. Superior outline of genital segment quadrate, triangulo-parabolic to para-

bolic 8

Superior outline more or less triangular.

Outline triangular ; dorsal plate oblong-triangular, external border

at most but slightly arcuate, internal border not strongly arcuate

at base----- __Blapylis.

Outline subequilaterally triangular ; external border of dorsal plate

arcuate, angle obsolete ; superior membrane reaching to middle

of dorsal plate ----- Tricheleodes.

8. Superior outline of genital segment quadrate to triangulo-parabolic ; superior

membrane variable in length ; dorsal plate oval-oblong, internal border re-

flexed and impunctate ; external border more or less arcuate, angle evident ;

apex small and membranous ; appendage large, more or less semielliptical

to subconical, depressed --Lithelcodes.

Superior outline parabolic, short ; dorsal plate subovate, extending upon the

apical lobe beyond the appendage, sides not reflexed ; appendage short, pro-

jecting from beneath the outer border of the apical margin of dorsal plate ;

genital fissure subapical_____ Pseudeleodes.

The student must bear in mind in resorting to the use of the above

table that care must be taken to familiarize himself with the general

structure of the genital segment.

Besides the distinct generic differences there are in each subgenus

specific characters which can only be worked out positively with large

series, and, while of scientific interest, would not be of practical im-

portance in the separation of species.

The male genital characters may be summarized as follows :

Apicale of the edeagophore broadly triangular, depressed on dor-

sum and more or less broadly membranous centrally ; apex}

more or less rounded___

Stenelcodes.

Metablapylis.

Apicale triangular and slightly elongate, convex dorsally ; apex more or less

produced and subacute.

Melaneleodes.

Dorsum with an evident median, more or less membranous Eleodes.

groove Litheleodes.

Promus.

Dorsum without median groove, except in tibialis- Blapylis.
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SYNOPSIS OF GENERAL SUBGENERIC CHARACTERS.

Eleodes.

Anterior femora at least, armed in both sexes (except in caudifera and longi-

pilosa where the teeth. are abortive ) -----

Anterior femora armed only in the male or mutic.

Anterior tibial spurs dissimilar in the sexes ; femora mutic__Melanelcodes.

Anterior tibial spurs similar in the sexes.

Tarsi similar in the sexes, or nearly so.

Middle lobe of the mentum large, lateral lobes rudimentary, in-

visible without dissection ; anterior tarsi with first joint more or

less slightly thickened at tip beneath ; anterior femora armed

or sinuate___ ____Discogenia.

Middle lobe of the mentum small ; anterior tarsi comparatively

simple beneath, groove entire.

----

Lateral lobes of the mentum fully exposed ; sculpturing com-

paratively simple ; femora mutic_____ . Metablapylis.

Lateral lobes moderately exposed ; species opaque to shining ;

elytra tuberculate ; anterior femora not sinuate, mutic.

Pseudeleodes.

Anterior tarsi dissimilar in the sexes.

Species pubescent throughout.

Hairs long and flying ; femora mutic ; anterior tarsi with

first joint scarcely produced ventro-apically, ventro-apical

spinules noticeably produced in the female, not so in the

male; plantar grooves distinct_____ ---Tricheleodes.

Hairs short, yellowish and recumbent ; form oval, opaque,

subdepressed Heteropromus,

Species not usually pubescent, rarely so.

Form elongate, usually large ; first joint of the anterior tarsi

slightly thickened at tip beneath, bearing a small trans-

verse tuft of yellowish or brownish modified spinules which

interrupt the groove in the male ; simple in the female.

Stenelcodes.

Form ovate or fusiform ; the first one or two joints of an-

terior tarsi in the male more or less thickened and some-

times flattened beneath, densely clothed with fine pubescence ;

tarsi simple and unmodified in the female ; anterior femora

armed or mutic______ Promus.

Form short ovate, moderate in size to small, robust ( elon-

gate and depressed in tibialis ) ; anterior tarsi of the male

with first two or three joints feebly thickened at tip be-

neath and clothed with dense silken or brownish pubescent

tufts, obliterating the groove ; joints simple with grooves

entire in female ; femora mutic___‒‒. Blapylis.

Form ovate, moderate in size, less robust ; first joint of the

anterior tarsi more or less thickened and slightly more

prominent ventrally than the others, pubescent tuft variable,

most evident in extricata; in the male first joint with a

minute tuft of silken pubescence at tip beneath__Lithelcodes.
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Subgenus MELANELEODES , new.

Anterior spurs of the anterior tibiæ dissimiliar in the sexes, and

more or less curved. Longer and slightly thicker than the posterior

in the male ; notably longer, much broader and stouter and most

strongly curved in the female.

In the males of humeralis and rileyi the anterior spurs are much

more strongly developed than in the same sex of the other species of

the subgenus.

The anterior femora are mutic and the first joint of the anterior

tarsi is more or less thickened and feebly produced at tip beneath in

both sexes. The male generally has a minute pencil of yellowish or

brownish modified spinules on the produced tip ; this is surrounded

by a few closely placed, ordinary piceous spinules ; in the female the

produced tip bears only a few ordinary spinules.

Subgeneric genital characters—Male.-Apicale of the edeagophore

triangular, distinctly longer than wide, more or less convex above,

with a more or less well marked semimembranous median groove ;

apex more or less acute and rather attenuated ; base more or less lobed

at middle.

The membrane closing the interlobar sinus of the sternite is always

more or less sparsely setose across the bottom of the sinus. This

character is rarely observed in any other subgenus.

Female.-Genital segment quadrate to trapezoidal. Each valve

has the dorsal plate oblong and more or less distinctly explanate ex-

ternally. The external lobe of apex is strongly developed, the inter-

nal small and rudimentary. The appendage is mammilliform, rarely

visible from above, and directed backward and inwards.

Superior pudendal membrane is longitudinally rugulose, reaching

apically to the base of the internal apical lobe.

The greater development of the external lobe of the apex is the

most distinctive subgeneric character and is not observed in any other

division of the genus Eleodes.

I can not at present devise a scheme by which the genital charac-

ters can be used in the diagnosis of species ; they apparently vary

sufficiently to obscure the few constant specific characters.

Variations. The individuals constituting the specific aggregations

of the present subgenus are particularly prone to pronotal variations.

This apparent instability is due to the degree to which the pronotal

sides are arcuately deflexed , and a certain amount to the degree to

which the extreme margin is carried downward and more or less

inflexed against the propleuræ as it were. The actual marginal curve

is quite constant in each species making up Group I.
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Morphologically the pronotum is widest at the middle in both

sexes ; but in the female there is a stronger lateral declivity, with a

varying amount of lateral compression behind the middle to make

the sides appear more or less straight from middle to base ; con-

versely, there is less deflexion anterior to the middle so that indi-

viduals of the same species and sex may be more or less strongly

arcuate before the middle. In humeralis there is less deflexion than

in any other species of Melaneleodes, the marginal bead being nearly

always visible in the typical form when the pronotum is viewed

vertically from above.

The degree to which the angles are deflexed also gives a varying

aspect to the pronotum. By a careful study of the different species

in this respect the student will observe that really the pronotum is

broadly, evenly, and rather strongly arcuate in the anterior two-

thirds and thence to base more or less feebly sinuate.

The above remarks apply to what I call a normal subgeneric varia-

bility.

Certain fortuitous deviations do occur which are not always easy

to explain. The unique specimen described by me a number of years

ago as interrupta is a case in point where environment has given evi-

dence of lusus naturæ.

The legs vary considerably in regard to length and stoutness of the

different segments ; sometimes these variations depend upon certain

inherent traits of ancestral or developmental origin, constituting an

abnormal condition in the relative proportions of the appendages

and body. These evasive factors may affect any appendage or

somitic part, and a student must bear these data in mind when deal-

ing with the diagnosis of species or referring specimens to their place

in the schema taxonomicum.

On account of this variability within specific limits, I have given

attention to the general relative proportions of parts under each

species. I have been induced to do this from the extraordinary large

series of specimens at hand.

Distribution. The species of Melaneleodes inhabit the follow-

ing States and countries : Texas, New Mexico, Arizona, Colorado,

Nebraska, Kansas, Oklahoma, Montana, South Dakota, California,

Lower California, Washington , Oregon, Idaho, Nevada , Utah, Indian

Territory, British America (Medicine Hat, Riley) ( ? ) , Mexico (see

humeralis and quadricollis) , Iowa, Wyoming.

Distributed through 19 States out of the 23 west of the Mississippi

River. I have no record of specimens from Missouri, Arkansas,

Minnesota, and Louisiana . I expect to hear of their occurrence in

one or more of those regions.
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X
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a Quadricollis .-Sonora , Mexico. In the Biologia Cent. America (Vol. IV, Pt . 1 , p.

80 ) the author writes that he had seen specimens from Mexico. They probably belonged

to a race or a closely related species. I have not seen an authentic example from Lower

California. A specimen so given by Dr. George Horn-and examined by me-is probably

a closely related species (Proc. Cal. Acad. Sciences, 2d ser., IV, Pt. 1 , p. 350 ) . The

specimen was anatomically defective and has since been destroyed.

b Humeralis .- Mexico ? In the Biologia ( reference as above ) the author writes :

" There is an example of this species in Mr. F. Bates's collection labeled as from Mexico ;

possibly some mistake about the locality." I agree with this.

Dr. George Horn, in the Proc. Cal . Acad. Sciences , 2d ser. , IV, Pt. 1 , p . 350, gives this

species as occurring at Sierra Laguna, San Francisquito , La Chuparosa, and San José del

Cabo, Lower California . I have studied these specimens in the collection of the academy

and find them not humeralis at all . (See tibialis. )

Genealogy. In the accompanying diagram I have presented my

present views regarding the descent and relationships of the species

and races of the subgenus Melaneleodes.

From the subgeneric trunk divergence occurred along the lines of

Groups I and II.

In Group I the principal divergence is manifest in the calcarine

development as set forth for the Carbonaria and Quadricollis sec-

tions.

In the Quadricollis section the calcarine modification is most

strongly perpetuated, the specific differentiation resulting in the mod-

ification of surface sculpturing, cuneaticollis being intermediate be-

tween quadricollis and humeralis, but retaining greater affinity with
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the former ; antennal modification resulted in racial divergence in

quadricollis, while greater calcarine development characterized the

humeralis ramus.

In the Carbonaria section crural development seems to have taken

place, not affecting the main carbonaria stem where surface sculptur-

ing has undergone modification along two lines, the smooth and the

asperate as indicated in the synopsis of the species.

Group I appears to be very plastic and reactive to modifying

forces ; Group II less so . In Group I there is evidence of greater

specific and racial differentiations.

Porcata

Carbonaria

Soror

Debilis

Obsoleta

Knausii Omissa

Pygmaa

Peninsularis

Lustrans,Anthracina.

Quadricollis

Cuneaticollis

Humeralis

Pedinoides

Rileyi
Neomexicana

Ampla

Dolosa

Quadricollis Section
Carbonaria
Section Group I

Gr
ou
p

II Tricostata

Subgeneric Trunk

FIG. 1.- GENEALOGICAL DIAGRAM OF THE SUBGENUS MELANELODES.

The species of the present subgenus may be divided into two groups

as follows:

Elytra elongate oval, convex, comparatively narrow, feebly emarginate at base,

humeral angles not rectangular ; thorax not conspicuously broadened at base,

angles obtuse, not overlapping humeral angles of elytra, more or less arcuately

declivous at the sides, marginal bead rarely entirely visible when viewed

vertically from above---- GROUP I.

Elytra broad, flattened, truncate at base, humeral angles rectangular ; thorax

conspicuously broadened at base, angles rectangular, overlapping the humeral

angles of the elytra ; pronotum but slightly arcuately declivous at the sides,

marginal bead distinctly visible from above‒‒‒‒
GROUP II.

Group I may again be conveniently divided into two sections :

Anterior spur of anterior tibiæ more or less gradually narrowed from base to

apex in both sexes... ---Carbonaria Section.

Anterior spur of anterior tibiæ more or less decidedly thickened in both sexes ;

gradually narrowing from base to apex in the male ; much thickened and sub-

parallel, narrowed more or less gradually beyond the middle third or basal

half, subacute or obtusely rounded when worn ----- Quadricollis Section,
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GROUP I.-CARBONARIA SECTION.

Legs moderate in length

Legs long ; elytra rather more pointed behind_

1. Surface smooth, shining, punctures simple___.

Surface more strongly sculptured, punctures more or less muricate__

2. Smaller species

1
8
2
1
0
0
0

5

3

Larger species

3. Elytra with distinct and rather distant series of moderately sized punctures,

with a single interstitial series of irregularly spaced, fine punctures (form

similar to extricata ) . __debilis.

4. Elytra with distinct series of rather coarse punctures, punctuation never

diffuse.

Pronotum usually widest just before the middle ( females at least ) . East

of the Colorado River____ .__ carbonaria.

Pronotum quite quadrate, sides evenly rounded, equally narrowed before

and behind (form somewhat similar to a smooth, finely punctate

goryi) . Texas_____ -----var. soror.

Elytra usually more or less diffusely punctate, series frequently more or less

evident, punctures generally subequal in size. West of the Colorado River.

Larger size :

Apical angles of thorax obtuse, apex feebly emarginate or truncate ;

elytra widest at middle___ ___omissa.

Apical angles subacute, apex moderately emarginate ; elytra usually

widest behind the middle ; surface polished______var. peninsularis.

Smaller size. Thorax more or less quadrate ; males slender__var. pygmæa.

5. Elytra more or less subasperately sculptured ; surface moderately shining,

punctures irregularly, rather densely placed and submuricate, rarely sub-

striate __knausii.

Elytra muricately punctate ; surface dull.

Rather robust. Elytra striato-punctate ; sometimes estriate and dif-

fusely punctate ; intervals more or less moderately convex _ - _obsoleta.

More elongate. Elytra sulcate, intervals strongly convex_-_var. porcata.

6. Surface more or less opaque throughout ; pronotum broader. __ampla.

Surface more or less shining, pronotum quadrate and polished__ var. dolosa,

GROUP I.- QUADRICOLLIS SECTION.

Anterior spur of the anterior tibiæ, moderately produced in both sexes_ - __ 1

Anterior spur of the anterior tibiæ, strongly produced in both sexes ( less in

the male) ---

1. Elytra striato-punctate to diffusely punctate.

2

Antennæ moderate in length ; surface more or less shining ; epistoma

coarsely and confluently punctate__ --quadricollis.

Antennæ long. Epistoma more finely and not confluently punctate.

Larger species ; surface dull . var. anthracina.

Smaller species ; surface polished and shining___. var. lustrans.

Elytra with punctures irregularly distributed, without serial arrangement,

but producing a strongly rugulose appearance by mutual semicoales-

cence

2. Elongate species ---

Shorter, more robust species_

cuneaticollis.

3

4
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3. Elytra opaque, densely muricately punctate (Washington ) ; frequently

granulato-muricately (Nevada and California ) or tuberculo-muricately

(Colorado) punctured___. __humeralis.

4. Elytra shining, subasparately punctate, punctures rather sparse, often with

a feeble lineal arrangement_. ___rileyi.

Elytra costate_

GROUP II.

Elytra not in the least costate__.

1. Elytra with alternate interspaces more elevated, at times all quite evenly

so ; surface opaque _-_ __tricostata.

2. Elytra glabrous and shining, with regular striæ of moderately large

punctures, interstices equally and very feebly convex ; pronotum with basal

depressions --pedinoides.

Elytra opaque, diffusely punctate ; basal depressions of pronotum obso-

lete var. neomexicana.

GROUP I.- CARBONARIA SECTION.

ELEODES DEBILIS LeConte.

Eleodes debilis.-LECONTE, Proc. Nat. Sci. Acad. Phila., 1858, p. 185.-

HORN, Trans. Amer. Philos. Soc. , XIV, 1870, p. 308.- CASEY, Annals

N. Y. Acad. Sci . , V, Nov., 1890, p. 396.

Ovate, moderately robust, glabrous and shining.

Head twice as wide as long, feebly convex, rather coarsely punctate,

punctures very sparse on the vertex, denser on the epistoma ; surface

more or less impressed laterally and along the frontal suture. An-

tennæ moderate, reaching to the base of the prothorax, subequal in

the sexes, outer four joints very feebly compressed , scarcely dilated ,

third joint about equal to the next two taken together, fourth hardly

longer than the fifth, the latter, sixth and seventh subequal, eighth

feebly triangular, ninth and tenth suborbicular, scarcely transverse ,

eleventh ovate.

Pronotum subquadrate, widest at the middle, about one-fifth to

one-third wider than long ; dise rather strongly and evenly convex

from side to side, feebly so antero-posteriorly and more or less de-

clivous at the apical angles, finely and sparsely punctulate, rather

more strongly so laterally ; apex feebly and evenly emarginate, usu-

ally obsoletely margined ; sides converging a little anteriorly, rather

evenly and moderately arcuate in apical two-thirds, thence to base

obliquely straight or feebly sinuate, finely margined ; base rather

broadly rounded and finely margined, about a third wider than the

apex ; apical angles subacute ; basal angles obtuse.

Propleuræ smooth, sparsely and more or less obsoletely punctulate,

slightly rugulose.

Elytra oval, widest at the middle, about a third longer than wide ;

base broadly and very feebly emarginate, scarcely wider than the
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contiguous base of the prothorax ; humeri more or less acute ; sides

evenly arcuate, apex obtusely and narrowly rounded ; disc evenly

and moderately convex, laterally more strongly rounded, evenly and

quite strongly arcuately declivous posteriorly, punctate, punctures

slightly separated, moderate sized and arranged in rather distant

series ; intervals flat with a single series of irregularly spaced and

usually fine punctures, both series becoming more or less confused

at the sides and apex.

Epipleura moderate in width, superior margin feebly sinuate be-

neath the humeri, very gradually narrowing to apex ; surface gla-

brous and more or less finely and sparsely punctulate.

Sterna more or less glabrous, irregularly and more or less densely

punctate, rugulose.

Parapleura rather coarsely and somewhat densely punctate.

Abdomen shining and glabrous, sparsely, and finely punctulate,

more or less rugulose.

Legs moderate. Anterior femora mutic in the sexes ; anterior tibial

spurs slightly dissimilar ; first joint of the anterior tarsi produced at

tip beneath and feebly dissimilar in the sexes.

Male. Slightly robust. Thorax quite quadrate ; abdomen sub-

horizontal, first two segments more or less broadly impressed at

middle, intercoxal process slightly concave ; anterior tibial spurs

comparatively small and slender, the anterior one scarcely widened.

First joint of the anterior tarsi with a minute pencil of brownish

modified spinules surrounded by dark spinules on produced tip be-

neath.

Female.-Moderately robust . Thorax slightly transverse. Abdo-

men horizontal and rather strongly convex. Anterior tibial spurs a

little larger and longer, the anterior spur slightly widened but grad-

ually narrowed from base to apex. First joint of the anterior tarsi

with dark spinules on the produced tip beneath.

Measurements.--Males : Length, 12-13 mm.; width, 5.5 mm. Fe-

males: Length, 12.8-14.8 mm.; width, 6-6.5 mm.

Genital characters, male.- Edeagophore elongate oval, acutely

pointed at the apical extremity and slightly arched.

Basale oblong, evenly convex, sides slightly arcuate.

Apicale triangular, rather evenly convex above, with a narrow

median membranous groove at the middle third ; sides feebly arcuate

at base, thence broadly and more or less strongly sinuate to apex, the

latter appearing attenuated ; base strongly and moderately narrowly

arcuate at middle, laterally broadly sinuate.

Sternite rather short and transversely parabolic. Each lobe with

the external border evenly arcuate to apex, the latter narrowly

rounded ; internal border oblique ; surface feebly convex, shining,
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very sparsely punctate and setose apically, setæ moderately short.

Sinus triangular, membrane slightly setose at bottom .

Female.-Genital segment quadrate, valves reflexed at the sides ,

setose, glabrous and shining.

Valvula (Plate 4, fig. 26 ) .—Dorsal plate oblong, explanate exter-

nally and slightly deflexed, internally reflexed and impunctate in

apical half ; surface convex externally, very sparsely punctate, punc-

tures denser on convexity, each with a long seta ; external margin

straight ; angle rectangular and prominent, sometimes feebly rounded ,

with a few moderately long setæ ; apical margin squarely truncate to

moderately and arcuately produced in outer half, more or less sin-

uate over the appendage ; internal margin more or less arcuate. Apex

short, triangular and acute, set with a few moderately long setæ.

Appendage (cercopod) short and moderate in size, conical or feebly

depressed, bearing moderately long setæ.

Basal prominences not evident.

Superior pudendal membrane feebly and distinctly longitudinally

rugulose, reaching to about the middle of the dorsal plate.

Ventrolateral surface moderately convex, scarcely concave before

the apex; submarginal groove broad and shallow beneath the ex-

planate external border of dorsal plate ; surface finely punctate and

setose, setæ minute. The internal borders of the valvulæ are con-

tiguous in basal sixth ; genital fissure fusiform and moderately wide,

with the inferior pudendal membrane visible in basal half.

Habitat.-New Mexico (Santa Fé, C. V. Riley) ; Arizona ( Sulphur

Spring Valley, Hubbard and Schwarz ) ; Texas (Alpine, elevation

4,400-6,000 feet, H. F. Wickham ) .

Number of specimens studied, 3 males, 6 females.

Type in the LeConte collection.

Type-locality.-New Mexico ; collected by Mr. Fendler.

Salient type-characters.-Thorax subquadrate, slightly narrowed

anteriorly ; sides broadly rounded ; apical angles acute, the basal ob-

tuse ; base broadly rounded . Elytra oval and convex, strongly de-

clivous posteriorly, not acuminate at apex ; base broadly emarginate ;

humeri acute ; disc quite strongly striato-punctate, intervals with a

single series of fine punctules (LeConte) .

Diagnostic characters.- In size and shape debilis resembles a

smooth extricata, from which it differs in having the anterior femora

unarmed in both sexes, and by the distinct and rather distant series

of moderate punctures, with a single interstitial series of irregularly

spaced fine punctures.

The punctuation in debilis somewhat resembles that observed in

carbonaria, from which it can be separated by its smaller size and

female genital characters ; the latter also separates it from all other

members ofthe subgenus.
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A specimen before me has been compared with the LeConte type

and pronounced typical by Mr. F. Blanchard.

This species has been considered as identical with carbonaria, and I

agree with Col. Thomas Casey in considering it a distinct species.
a

The genital characters are somewhat aberrant to the present sub-

genus, but on account of the greater development of the external lobe

of the valvular apex, I have placed it here ; the apical margin of the

dorsal plate is quite squarely truncate and the appendage more

strongly exposed . In all specimens examined the female genital

characters were constant.

On account of the homogeneous structure exhibited by the small

series before me, I am unable to indicate with any feeling of certainty,

its relationships and descent. A large series illustrating the lines of

variation is necessary for this purpose. I might tentatively suggest

that debilis may tend toward the subgenus Promus. I would about

as soon accept this postulate as to consider it identical with car-

bonaria.

The mentum is moderate in size, and more or less triangulo-

trapezoidal in outline ; surface rather coarsely and somewhat densely

punctate, laterally with rather broad, shallow, and subfoveate im-

pressions, with a median longitudinal subcariniform convexity ; each

puncture bears a short inconspicuous seta .

The prosternum between the coxæ is rather prominent ventrally,

convex to nearly horizontal and mucronate behind. The mucro is

variable in size, sometimes pointed and at others broad and obtusely

rounded.

The mesosternum is more or less arcuately oblique and concave.

The intercoxal process of the first abdominal segment is slightly

transverse and equal in length to the post- coxal portion . The meta-

sternal salient is about two-sevenths narrower than the abdominal

process.

In the male the second abdominal segment is equal in length to the

post-coxal part of the first and about a third of its length longer

than the third segment, the latter being about a fourth of its own

length longer than the fourth segment.

In the female the second segment is noticeably longer, being about

a fourth of its own length longer than the post-coxal part of the first.

The fourth is about half as long as the second, while the third is

about a fourth of its own length longer than the fourth .

The profemora are somewhat tumid externally, the tibial grooves

are well developed , concave, and glabrous, margins subcariniform ,

converging and meeting at basal third.

aVII. Coleopterological Notices, II , Oct. 6, 1890, p. 396.

The mentum refers to the middle lobe unless otherwise stated.

In all descriptive remarks only the visible segments are considered.
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The meso- and metafemora are each subequal in width, the former

is scarcely compressed, the latter distinctly so.
The tibial grooves

have their margins feebly subcariniform and gradually converging

to become contiguous and evanescent at basal thirds.

The protibiæ are feebly compressed ; all the tibiæ are without tarsal

grooves, and muricately sculptured .

The tarsi are moderate in length and comparatively slender. The

protarsi are about a fourth of their length shorter than a mesotarsus ;

first four joints subequal in width ; the second, third , and fourth are

about as long as wide, the fourth slightly smaller than the third ; the

fifth is about as long as the preceding three taken together ; the first

is longer than wide, and rapidly narrowing to the base.

The mesotarsi are about a fifth of their length shorter than a

metatarsus. First four joints are subequal in width, gradually and

slightly diminishing in length from the second to the fourth. Joints

one and five are each separately subequal to the combined lengths of

the second and third.

The metatarsi are about two-fifths of their length shorter than their

metatibiæ. The fourth joint is about equal to the combined lengths

of the second and third ; the first is a little longer than the same, and

the second is just a little longer than the third.

The comparative tarsal measurements were made on the female.

ELEODES CARBONARIA (Say) .

Blaps carbonaria SAY, Journ. Acad. Nat. Sci. Phila., III , 1823, p . 260.

Eleodes carbonaria LECONTE, Complete Writings of Thomas Say, II, 1859 ,

p. 125 ; Proc. Acad. Nat. Sci . Phila. , 1851 , p. 181.-HORN , Trans. Amer.

Phil . Soc. , XIV, 1870 , p. 308.-CHAMPION, Biol. Centr.-Amer., IV,

Pt. 1 , 1884, p. 308.-CASEY , Annals N. Y. Acad. Sci.. V , Nov. , 1890, p. 395.

Eleodes soror LECONTE, Proc. Acad. Nat. Sci. Phila., 1858, p. 185.

Eleodes immunis LECONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p. 186.-

HORN, Trans. Amer. Phil. Soc ., XIV, 1870, p. 308.

Oblong-ovate, moderately elongate, smooth, more or less shining,

estriate, elytral punctures arranged in series.

Head twice as wide as long, more or less convex, rather densely and

irregularly punctate, punctures denser anteriorly, sparser about

vertex, surface more or less impressed along the frontal suture and

laterally. Antenna moderately long, reaching to or very slightly

beyond the base of the prothorax, subequal in the sexes, outer four

joints feebly compressed, just perceptibly dilated , third joint about

equal to the next two taken together, fourth just noticeably longer

than the fifth, the latter, sixth and seventh subequal , eighth triangular

and as wide as long ; ninth and tenth more or less feebly transversely

oval; eleventh ovate.

Pronotum subquadrate, widest at or a little in advance of the

middle, and about one-fifth to one-third wider than long ; disc evenly
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and moderately convex, more or less arcuately declivous laterally and

at the apical angles, finely and sparsely punctulate, punctures slightly

denser and coarser along the margins laterally ; apex slightly emargi-

nate or truncate, finely or more or less obsoletely margined ; sides

evenly and more or less moderately arcuate from base to apex, or

more strongly arcuate in the anterior two-thirds, and thence to base

oblique and convergent, or very feebly arcuate, sometimes obsoletely

sinuate, finely beaded ; base feebly arcuate, finely to more or less

obsoletely margined, and one-fifth to one- fourth wider than the apex ;

apical angles distinct, scarcely at all rounded ; basal angles obtuse.

Propleura finely and very sparsely submuricately punctate and

more or less distinctly rugulose.

Elytra oval, widest at the middle, less than twice as long as wide ;

base slightly emarginate, more or less feebly sinuate laterally, a little

wider than or equal to the contiguous base of the prothorax ; humeri

subacute or feebly obtuse ; sides evenly arcuate, apex obtuse ; disc

moderately convex on the dorsum, at times slightly depressed, later-

ally quite strongly and evenly rounded, evenly and arcuately decli-

vous posteriorly, serially punctate, strial punctures usually rather

large and somewhat deeply impressed , at times rather small and not

impressed, the individual punctures are usually more distant from

each other than their own diameters ; intervals flat , frequently feebly

convex, with a single series of very small, distantly and irregularly

spaced punctures ; laterally the interstitial punctures become larger,

and both series more or less irregular and somewhat confused.

Epipleura gradually narrowing from base to apex, superior margin

feebly sinuate beneath the humeri ; surface finely to obsoletely or dis-

tinctly and sparsely punctate.

Sterna shining to subopaque, finely and rather densely punctate,

at times rugulose.

Parapleura rather coarsely and quite densely punctate.

Abdomen more or less glabrous, finely and sparsely punctulate,

first segment more strongly sculptured ; surface obsoletely to dis-

tinctly rugulose.

Legs moderate. Anterior femora mutic in the sexes ; anterior

tibial spurs and tarsi slightly dissimilar in the sexes.

Male.- Body comparatively slender. Elytra rather gradually

narrowed and evenly arcuato-obliquely declivous posteriorly. Ab-

domen slightly oblique, very moderately convex, first two segments

more or less impressed at the middle. Anterior spurs of the anterior

tibiæ slightly the stouter, almost twice as long as the posterior and

gradually narrowing from base to apex, both comparatively slender

and acute. Tarsi distinctly longer than in the female, the anterior

with first joint bearing a minute pencil of brownish modified spinules,

surrounded by ordinary piceous spinules on the thickened tip beneath.
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Female.-Body quite robust. Elytra rather broadly oval, rounded

and more or less arcuately and vertically declivous posteriorly. Ab-

domen horizontal, evenly and rather strongly convex . Anterior

spurs of the anterior tibiæ distinctly the stouter, more gradually

narrowing from base to apex and about a third longer than the

posterior. First joint of the anterior tarsi transversely clothed with

ordinary spinules on thickened tip beneath.

The material before me and referred to the present species is quite

variable and presents a number of incipient races, of which three

may be recognized to aid in the placing of specimens :

Forma glabra.- Smooth and shining. Elytral punctures fine and

not impressed, with a tendency to some irregularity on the disc , in-

tervals flat.

Forma typica.-Elytra with rows of rather large , impressed and

distinctly defined punctures, intervals flat.

Forma interstitialis.-Elytra with very strongly impressed punc-

tures, intervals feebly convex.

The above forms or incipient races are connected by an abundance

of mesotypes and when properly arranged make an instructive

morphological series.

Measurements.-Males : Length, 15.8-18 mm.; width, 5.5-6.5 mm.

Females: Length, 17-20.5 mm.; width, 7.8-9 mm.

Genital characters, male.-Edeagophore rather elongate, fusiform ,

somewhat strongly arched and well chitinized.

Basale oblong, rather strongly convex and more or less gibbous

basally; sides evenly and rather moderately arcuate.

Apicale triangular and feebly elongate ; surface evenly convex,

with a median longitudinal groove extending from near the apex to

near the base, membranous in apical half, linear towards base ; sides

broadly and very feebly sinuate at middle third, apex subacute ; base

broadly and arcuately lobed at middle, very feebly sinuate laterally.

Sternite parabolic in outline and slightly transverse. Each lobe

with the external border more or less evenly arcuate, apex more or

less evenly rounded, angle feebly evident at times ; internal border

short; surface rather evenly convex and glabrous, quite coarsely and

densely punctate apically, more sparsely so towards base, setose, setæ

moderate in length, longer about apex, and not very dense.

Sinus short, with the membrane very sparsely setose at bottom.

Female.-Genital segment quadrato -trapezoidal , somewhat de-

pressed and setose.

Valvula (Plate 3, fig. 16) .-Dorsal plate oblong, sometimes slightly

widened at base, frequently deflexed apically, gradually explanate

externally from basal third to apical margin with which it is directly

continuous; surface plane, finely to rather coarsely and sparsely

punctate, setose, setæ rather short ; external border feebly sinuous to
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scarcely arcuate ; apical margin not defined from the external apical

lobe.

Apex with the outer lobe well developed, the latter three-fourths

as wide as the dorsal plate, rather broadly rounded and slightly semi-

membranous at tip ; internal lobe small and membranous ; both lobes

set with long flying setæ.

Appendage short and more or less conical, sometimes slightly

visible from above, directed backwards and slightly inwards. Fossa

moderate and fringed with moderately long hairs.

Basal prominences moderate.

Superior pudendal membrane longitudinally rugulose and reach-

ing to the side of the internal lobe of the apex.

Ventrolateral surface rather short, not strongly convex, but more or

less gradually sloping to the apex, not usually transversely impressed

but sometimes more or less so just behind the narrow transverse basal

convexity; submarginal groove well defined beneath the explanate

external border of the dorsal plate, not markedly bending inwards

at apex to fossa ; surfaces finely and sparsely punctate, setose, setæ

very short, at apex short and flying. Internal margins of the val-

vulæ contiguous for a very short distance both at base and apex ;

genital fissure broadly fusiform, with basal half closed by the inferior

pudendal membrane.

Remarks on female genital characters.-Forma glabra has the

genital segment quadrate in outline and more thickly setose at apex,

with the basal convexities more strongly developed. Forma intersti-

tialis has the dorsal plate more strongly and coarsely punctate.

Habitat.-Forma typica.-Texas (Alpine, June, elevation 1,400-

6,000 feet, H. F. Wickham ; Uvalde, elevation 930 feet ; Granjino,

May; Marfa, elevation 4,600-4,800 feet , July, Wickham) ; New Mex-

ico (Albuquerque, March, Wickham ; Santa Fe Canyon, August,

elevation, 7,000 feet, F. H. Snow) ; Arizona (Fort Grant ; Oak

Creek Canyon, Snow) ; Colorado (La Junta , Garland, Pleasant Val-

ley, on the Arkansas River, Snow ; Wickham's List) .

Forma glabra.-Texas ; New Mexico ( Highrolls, May and August ;

Cloudcroft, June, Warren Knaus) ; Colorado (Garland, June ;

Salida) ; Arizona (Chiricahua Mountains, May ; Sulphur Springs

Valley, June ) .

Forma interstitialis .-Texas (El Paso, July, elevation 3,700-3,800

feet, Wickham) ; New Mexico (Deming, July, Hubbard and Schwarz ;

Luna ; Albuquerque, March) ; Arizona ( San Simon, July ; Sulphur

Spring Valley, May ; Tucson, April ; Chiricahua Mountains, May,

Hubbard and Schwarz) .

Number of specimens studied, 100.

Type destroyed.
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Type-locality as given by Thomas Say: " Region of the Arkansas

River and near the Rocky Mountains."

Salient type-characters.-Thorax subquadrate ; sides regularly arcu-

ate ; apex very slightly emarginate ; base nearly rectilinear, a little

arcuate each side near the angles, the latter obtuse. Elytra without

impressed striæ ; six regular series of punctures, which are more dis-

tant from each other than the length of their diameters ; interstitial

lines with a few remote, acute, minute punctures ; sides rounded and

irregularly punctured (Say) .

Diagnostic characters.-Easily recognized from the other members

of the subgenus by the smooth polished surface, the elytra being

sculptured with rather distantly placed series of coarse punctures ; the

intervals are flat, with a single series of small distantly spaced

punctures. At times the punctures of both series may be equal in

size, and the species is then with some difficulty separated from omissa

(see p. 72 and forma glabra ) ; typically the intervals are flat , but

often become feebly convex and approach porcata (see p. 63 and

forma interstitialis) . The extreme heterotypical specimens are apt

to have a subasperate punctuation.

Immunis LeConte appears to be a true synonym, probably more

closely related to var. soror. (See p. 50. )

The mentum is moderate in size, triangulo-trapezoidal to parabolo-

triangular in outline ; surface rather broadly foveate laterally with

a median longitudinal ridge, sometimes feebly sculptured, more or

less strongly punctate and not noticeably bearded.

The prosternum is variable ; frequently continuously rounded be-

tween the coxæ and behind, but not with the precoxal portion , not

mucronate ; often almost horizontally produced, at other times convex

between the coxæ and with a more or less strongly developed mucro

behind.

The mesosternum at times is quite vertically declivous, at others

oblique and more or less feebly concave.

The metasternal process is as wide as the abdominal salient is long.

The abdominal intercoxal process (male) is slightly transverse,

a little wider than the metasternal salient, and equal to the post-

coxal portion ; the latter is also equal in length to the second seg-

ment ; the third segment is one-third of its length longer than the

fourth.

In the female the abdominal process is quadrate, and about a fifth

of its width wider than the metasternal salient, and equal in length

to the second segment ; the latter is about twice as long as the fourth ;

the third segment is equal in length to the post-coxal part of the

first.

59780-Bull. 63-09--4
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The profemora (male) are clavate, gradually tumid externally

and subcylindrical in section ; less so in the female and frequently

somewhat compressed . The tibial grooves are more or less well

defined by subcariniform margins which become contiguous and

evanescent at basal fourth ; the floors of the grooves are usually con-

cave, glabrous or sometimes minutely subasperate.

In both sexes the mesofemora are subtumid at middle, with the

grooves rather narrow and limited by subasperulate margins, which

are more or less evanescent before becoming contiguous at basal

third.

The sexes have the metafemora usually just noticeably widening

from base to apex ; grooves as on the mesofemora.

The protibiæ are frequently subarcuate, feebly compressed . All

the tibia are without tarsal grooves and more or less muricate ; the

articular cavities are closed .

The tarsi are moderate in length and stoutness. The protarsi are

about a half of their length shorter than a mesotarsus. Joints two,

three, and four are subequal, and combined subequal to the fifth ; the

first is longer than wide.

The mesotarsi are subequal to (male) or a seventh of their length

shorter than (female ) a metatarsus. Joints one and five subequal in

length, either one is subequal to the combined lengths of the third

and fourth ; joints two to four subequal in width and length, or just

feebly diminishing in length in the order named.

The metatarsi are about a third of their length shorter than a meta-

tibia . The third joint is slightly shorter than the second, both com-

bined about equal in length to the fourth ; first joint equal to the

combined lengths of joints two, three, and four of a mesotarsus.

ELEODES CARBONARIA var. SOROR LeConte.

Form as in carbonaria, smooth and more or less feebly shining,

sides of the pronotum apparently evenly arcuate ; elytral punctures

usually moderately small.

Head twice as wide as long, more or less moderately convex, some-

what coarsely, irregularly, and sparsely punctate, punctures slightly

denser on the epistoma ; surface usually impressed laterally. An-

tennæ moderate in length, reaching to the base of the prothorax, sub-

equal in the sexes, outer three joints scarcely compressed or dilated ,

third joint about equal to the next two taken together, the fourth

very slightly longer than the fifth, the latter, sixth, and seventh sub-

equal, eighth subtriangular, and slightly shorter than the seventh,

ninth and tenth suborbicular, eleventh subovate.

Pronotum quadrate, widest at the middle, where it is one-eighth

to one-sixth wider than long, slightly narrowed before and behind ;

disc moderately convex, quite strongly and arcuately declivous along
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the lateral margins, finely and sparsely punctulate ; apex subtruncate

and more or less obsoletely margined ; sides evenly, broadly and

moderately arcuate from base to apex when viewed vertically from

above, more strongly so in the anterior three- fourths when viewed

obliquely from the side and obsoletely sinuate before the basal angles,

margin finely beaded ; base broadly arcuate, quite finely margined,

and about one-fourth to one-third wider than the apex ; apical angles

more or less subacute ; basal angles obtuse.

Propleura smooth, finely and sparsely punctulate, more or less

sparsely rugulose.

Elytra oval, widest at the middle, rather strongly emarginate at

the base and equal to or a little wider than the contiguous base of

the prothorax ; humeri acute and slightly prominent anteriorly ; sides

evenly arcuate, apex obtuse and rather narrowly rounded ; dise mod-

erately convex on the dorsum, strongly and evenly rounded laterally,

evenly and rather strongly arcuately declivous posteriorly, punctate,

punctures moderate in size and arranged in moderately distant ,

scarcely impressed series ; intervals more or less irregularly and

sparsely punctulate, especially along the suture, laterally the series

usually remain distinct.

Epipleura rather wider than in carbonaria, and gradually narrow-

ing from base to apex ; superior margin feebly and broadly sinuate

beneath the humeri ; surface smooth, sparsely and irregularly punc-

tulate.

Sterna shining, irregularly punctate and more or less rugulose.

Parapleura irregularly and more or less closely punctate.

Abdomen shining, evenly and sparsely punctate, usually obsoletely

rugulose ; intercoxal process more strongly sculptured.

Legs moderate as in carbonaria. Anterior femora mutic in the

sexes ; anterior tibial spurs comparatively small and slightly dissimi-

lar in the sexes, the anterior spur but slightly longer than the pos-

terior. Anterior tarsi with the first joint feebly thickened at tip

beneath and slightly dissimilar in the sexes.

Male.-Body moderately slender, elongate-subovate. Elytra grad-

ually narrowing, arcuately and somewhat obliquely declivous pos-

teriorly. Abdomen slightly oblique, moderately convex, more or less

broadly impressed at middle of the first two segments, intercoxal

process distinctly concave. Anterior spur of the anterior tibiæ grad-

ually narrowing from base to apex. First joint of the anterior tarsi

with a small pencil of modified spinules surrounded by ordinary

spinules on the thickened tip beneath.

Female.-Body moderately robust. Elytra rather broadly oval,

arcuately and somewhat vertically declivous posteriorly. Abdomen

horizontal and somewhat strongly convex. Anterior spur of the

anterior tibiæ slightly thickened, acute, and gradually narrowing
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from base to apex. First joint of the anterior tarsi set with ordinary

spinules on tip beneath.

Measurements.-Males : Length, 16.5 mm.; width, 6.5 mm.

Females: Length, 18.3-19 mm.; width, 8-8.5 mm .

Genital characters.-Male characters as in carbonaria.

Female. As in carbonaria, except that the dorsal plate of each

valve is narrower, with the sides more parallel and less explanate

externally ; the outer lobe of the apex is less broadly rounded.

Habitat.-Texas (Eagle Pass and San Antonio, LeConte ; Browns-

ville , Wickham . )

Number of specimens studied, 8 .

Type, a female in the LeConte collection .

Type-locality.- Eagle Pass, Texas.

Salient type-characters.-Thorax quadrate, slightly narrowed an-

teriorly and posteriorly ; sides broadly rounded ; anterior angles acute,

the posterior obtuse . Elytra strongly striato-punctate, intervals

sparsely punctate (LeConte) .

Diagnostic characters.-On account of the form of the prothorax

it somewhat resembles a smooth goryi, and LeConte differentiated

it from that species as follows : " The thorax is more quadrate and

not more narrowed towards the apex than towards the base ; the

elytra are more deeply emarginate at base, and transversely much

less convex, and those of the female are much less dilated ; the punc-

tures are more regular and never have the appearance of foveæ."

All the specimens that I have received have either been labeled

goryi or unidentified , and it is undoubtedly confused with that spe-

cies in collections generally. In all cases of doubt the subgeneric

and genital characters must be carefully studied.

The scuplturing of soror is quite like that of a typical carbonaria,

except that the serial punctures on the dorsum of the elytra are

smaller, although as large or slightly larger and more distinctly de-

fined laterally, the surface is feebly duller, the pronotum more quad-

rate on account of the strongly deflexed sides of the disc and conse-

quently less strongly rounded when viewed from above, and usually

not more narrowed toward the apex than the base, but this character

may be variable.

The actual form of the pronotal margin in both sexes is like that

of a male carbonaria, widest at the middle and not noticeably more

strongly arcuate in the anterior moiety, as in the female of car-

bonaria.

From the members of the quadricollis section of the present sub-

genus it is to be known by the form of the anterior spurs of the

anterior tibiæ.

I am indebted to Professor Wickham for the specimens in my

collection.
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LeConte separated the species described by him as immunis from

soror as follows : " Ofthe same form as soror, but the thorax is more

narrowed behind, almost as in E. quadricollis ; the punctures of the

rows of the elytra are sometimes placed in distinct grooves, while in

other specimens the surface is even." (See carbonaria. )

Mr. Blanchard has pronounced my specimens undoubtedly the

same as LeConte's type from Eagle Pass, Texas. He also writes that

the type and a male from " Texas " have the elytra and under side

shining, and two other females from " Texas " are dull .

The mental, sternal, abdominal, and crural characters are as in

carbonaria, except that the meso- and metafemora appear to be

slightly more slender. The protarsi appear to be subequal in length

in the sexes, and the mesotarsi appear relatively slightly shorter.

ELEODES AMPLA, new species.

Subfusiform to fusiform-ovate, subopaque, and smooth.

Head twice as wide as long, more or less moderately convex between

the eyes, rather broadly flattened anteriorly, usually feebly impressed

laterally, sometimes across base of the epistoma ; frontal suture dis-

tinct and frequently bisinuate ; evenly and sparsely punctate, punc-

tures coarser on the epistoma and finer on the vertex. Antennæ

reaching a little beyond the base of the prothorax, very feebly com-

pressed in outer four joints, scarcely dilated , third joint scarcely as

long as the next two combined ; the fourth, fifth , sixth, and seventh

subequal in length ; eighth triangular and as long as wide ; ninth

suborbicular ; tenth slightly transversely oval ; eleventh oval to ovate,

and generally distinctly obliquely truncate at tip.

Pronotum widest at or a little in advance of the middle, about one-

fourth wider than long ; moderately and evenly convex from side to

side, feebly so antero-posteriorly, more or less arcuately declivous

laterally along the sides ; finely and sparsely or almost obsoletely

punctulate ; apex slightly and evenly emarginate, more or less obso-

letely beaded ; sides almost evenly arcuate from base to apex when

viewed vertically from above, more strongly so in the anterior three-

fourths, and obsoletely sinuate at basal fourth when viewed obliquely

from the side, finely beaded ; base quite broadly rounded and more or

less feebly sinuate at middle, finely beaded, and about a fourth to a

third wider than the apex ; apical angles subacute ; basal angles

obtuse.

Propleura rather smooth, finely and sparsely punctulate, usually

distinctly rugulose.

Elytra oval, less than one-half to about a third longer than wide ;

base more or less emarginate, frequently sinuate laterally, scarcely to

a little wider than the contiguous prothoracic base ; humeri subacute,

scarcely prominent anteriorly ; sides evenly arcuate, apex obtuse and
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rather narrowly rounded ; disc more or less moderately convex, some-

times slightly flattened on the dorsum, more strongly and rather

evenly rounded laterally, arcuately declivous posteriorly, punctate ;

the strial punctures are rather small to moderate in size and some-

what closely placed in moderately distant series, usually not at all ,

but sometimes moderately impressed ; intervals flat, rarely slightly

convex, and with a single series of rather widely spaced, very fine

punctures which at times become slightly irregular, especially later-

ally and about apex.

Epipleura moderate in width, gradually narrowing from base to

apex, superior margin very broadly and slightly sinuate beneath the

humeri ; surface smooth, obsoletely to finely and sparsely punctulate.

Sterna more or less shining, strongly punctate, and rugulose.

Parapleura rather densely, finely, and subscabrously punctate.

Abdomen usually shining, sparsely and quite regularly punctulate,

more or less rugulose ; intercoxal process and fifth segment more

strongly sculptured.

Legs long, comparatively moderately stout. Anterior femora mutic

and the anterior tibial spurs moderately long, slightly dissimilar in

the sexes.
Anterior tarsi with the first joint feebly thickened at tip

beneath.

Male.-Body moderately slender and more or less fusiform, an-

tennæ reaching a short distance beyond the base of the prothorax.

Elytra quite gradually narrowed in posterior fourth, arcuately and

obliquely declivous. Abdomen distinctly oblique, moderately convex,

first two segments more or less impressed at middle, process concave.

Anterior spur of anterior tibiæ about a third longer and a little

stouter than the posterior, and narrowing moderately from base to

apex. First joint of the anterior tarsi with the minute pencil of

modified spinules on tip beneath scarcely evident and surrounded by

the ordinary spinules.

Female.- Robust. Antennæ reaching just beyond the base of the

prothorax. Elytra broadly oval, somewhat gradually narrowed and

arcuately declivous posteriorly. Abdomen horizontal and rather

strongly convex. Anterior spurs of the anterior tibiæ about a half

longer than the posterior and feebly broadened, with sides rather

slowly but evenly narrowing to apex, the latter acute. Anterior tarsi

with ordinary spinules on the thickened tip beneath, the latter trans-

verse and narrow.

Measurements.-Males : Length, 19-23 mm.; width , 6.5-8.5 mm.

Females: Length, 23-25 mm.; width, 6.2-9.5 mm .

Genital characters, male.-Edeagophore elongate, flaxseed-shaped

(flattened, oblong-ovate) and more or less arched.

Basale oblong; surface strongly convex towards base ; sides feebly

arcuate.
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Apicale triangular and slightly longer than wide ; surface evenly

convex, with a narrow median groove in apical half ; sides broadly

sinuate at the middle, apex gradually narrowed and subacute ; base

broadly lobed and feebly sinuate laterally.

Sternite transversely parabolic in outline. Each lobe subtriangular

with the external border evenly and broadly arcuate, apex rounded

but not narrowly ; internal border rather short ; surface evenly con-

vex, glabrous at basal third, sparsely punctate and setose apically,

setæ moderate but longer at apical border. Membrane sparsely setose

across the bottom of the sinus.

Female.-Genital segment subquadrate, sometimes slightly deflexed

at apex, setose.

Valeula (Plate 4, fig. 27) .- Dorsal plate oblong, moderately ex-

planate externally ; sides subparallel, and slightly sinous ; surface

nearly plane, slightly longitudinally concave, glabrous and im-

punctate in basal third, elsewhere coarsely, sparsely, and irregularly

punctate, setose, setæ rather long and reclining ; apical margin on

external lobe strongly arcuate in outer three- fourths, internally

sinuate. Both apical lobes set with long hairs ; external lobe large,

the internal very small.

Appendage submammilliform and scarcely projecting beyond the

fossa, hardly visible from above. Fossa rather large.

Basal prominences scarcely evident .

Superior pudendal membrane longitudinally rugulose and reach-

ing about to the base of the internal lobe.

Ventrolateral surface rather strongly convex at base, scarcely to

feebly transversely concave before the apex ; submarginal groove

broad extending beneath the apex to the margin of the fossa . In-

ternal margins of the valves contiguous at basal eighth; fissure

broadly fusiform and closed in basal half by the inferior pudendal

membrane.

Habitat.-Arizona (Oracle, July 15, Hubbard and Schwarz ;

Pinal Mountains, collection , University of Nebraska ; Santa Rita

Mountains, elevation 5,000-8,000 feet, July, F. H. Snow) ; New

Mexico ( Santa Fé Canyon, August, elevation 7,000 feet, F. H. Snow) ;

Texas (Brownsville, June, F. H. Snow) .

Number of specimens studied , 13 .

Type in my own collection .

Type-locality .- Pinal Mountains, Arizona.

Salient type-characters.-Subopaque. Prothorax widest at (male)

or in advance ( female) of the middle. Elytra noticeably narrowing

at apical fourth in both sexes ; striato-punctate, striæ not impressed,

strial punctures rather small, the series rather distant, interstitial

punctures very fine. Legs long.
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Diagnostic characters.-In collections the females of the present

species are usually associated with subnitens, while the males are

placed with quadricollis or carbonaria.

On account of its large size and dull integuments ampla has to be

carefully differentiated from subnitens, from which it differs in the

sides of the pronotum, being more strongly rounded and widest at or

in advance of the middle, by the less prominent apical angles, and the

subgeneric characters.

Ampla bears no resemblance to a typical carbonaria; the dull luster ,

fine and unimpressed elytral punctuation readily separates it from

the latter species, and besides the males are quite fusiform in outline

and the legs are distinctly longer, characters never observed in car-

bonaria. A male from Santa Fé canyon, New Mexico, has the strial

punctures of the elytra moderately large and slightly impressed, but

the form is elongate and fusiform.

From quadricollis it differs by the anterior spurs of the anterior

tibiæ of the females, being much narrower and evidently narrowed

from base to apex, and by the long legs.

Specimens from about Brownsville, Texas, are more shining than

those observed from elsewhere.

For characters separating it from its race dolosa, see below.

In fact, ampla is the largest species in the present section of the

subgenus.

The mentum is very moderate for so large a species and varies quite

a little in form-triangulo-trapezoidal to trapezoido-parabolic ; the

surface is moderately strongly punctate, and the setæ are very small ,

laterally with shallow foveate impressions, rather broadly and longi-

tudinally convex at the middle.

The prosternum is variable, usually feebly convex between the coxæ,

rounded behind and very feebly mucronate at middle, or with a mod-

erate macro ; sometimes horizontally produced, compressed , and ob-

liquely truncate.

Mesosternum more or less declivous and feebly concave.

The metasternal process is about as wide as the abdominal salient

is long.

The abdominal intercoxal process is slightly transverse (male) or

subquadrate (female) , and about a fifth of its width wider than the

metasternal process, and subequal in length to that of the post-coxal

part of the same segment, the latter being quite equal to the second

(male) , the second segment a little longer ( female) than the former.

The third segment is about a third longer than the fourth.

The profemora are feebly tumid to rather strongly so (male) , less

strongly and as variable in the female, in both sexes usually more or

less slightly compressed, or subcylindrical, in transverse section in

certain specimens (males) ; tibial grooves not strongly limited by the
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moderate subcariniform margins that converge, become contiguous,

and then evanescent at basal fourth. The grooves are not notably

concave.

The mesofemora are moderately compressed, subfusiformly and

not strongly tumid (male) , or gradually wider to near apex in outer

half (female) ; grooves not usually well defined, margins rather feeble.

The metafemora are feebly widened outwardly with sides sub-

parallel ; grooves less defined , margins more or less asperulate and

evanescent near the middle.

The protibiæ are scarcely compressed ; all the tibiæ are without

tarsal grooves.

The tarsi are moderately long and comparatively stout.

The protarsi in the male are about a third longer than in the

female.

In the male the protarsi are about a fifth of their length shorter

than a mesotarsus. Joints subequal in width, two, three, and four

subequal in length and width, the fifth scarcely as long as the three

preceding taken together ; the first not as long as the two following

combined. In the female the joints are relatively and proportionally

the same.

The mesotarsi (male) are a little shorter than a metatarsus. Joints

one and five subequal in length ; two and three are subequal in length,

the fourth a little shorter.

A metatarsus (male) is about a fourth of its length shorter than

its metatibia. Joint one, three times as long as the third, the fourth

quite equal to the combined lengths of the second and third , the latter

two are subequal in length. In the female the joints are proportion-

ally the same.

ELEODES AMPLA var. DOLOSA, new.

Elongate-ovate, more or less shining, pronotum polished.

Head with the frontal suture obsolete or more or less well marked.

Pronotum quadrate, widest at the middle in both sexes, and a little

wider ( ) than long ; disc polished and shining, very finely and

sparsely punctulate, punctures a little denser laterally ; sides rather

evenly and not strongly arcuate from apex to base, obsoletely sinuate

at the basal fourth ; base more or less finely and obsoletely beaded

and about a fourth wider than the apex.

Elytra with the disc striato-punctate, strial punctures feebly im-

pressed, each puncture moderate in size and separated by about their

own diameters ; interstitial punctures small, distantly spaced , both

series more or less irregular at the periphery.

Legs long. Anterior tibial spurs moderately short. Otherwise as

in ampla.
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Male.-Body moderately narrow, elongate-ovate. Elytra moder-

ately narrowed in posterior fourth. Otherwise as in ampla.

Female. Moderately robust . Elytra less gradually narrowed in

the posterior fourth. Otherwise as in ampla.

Measurements.-Males : Length, 18-21 mm.; width, 7-7.5 mm.

Females : Length, 21 mm.; width, 9 mm.

Genital characters, male.--Edeagophore scarcely at all arched .

Basale elongate and suboval.

Apicale elongately triangular ; surface extremely sparcely and finely

punctulate.

Sternite somewhat transverse. Each lobe triangulo-quadrate, with

the external border broadly and feebly sinuate at basal three - fourths,

thence arcuate to apex, the latter more or less rounded ; internal

border short and oblique. Otherwise as in ampla.

Female.-Genital segment quadrate.

Valvula.-Dorsal plate scarcely concave.

Appendage very small.

Ventrolateral surface quite broadly concave before the apex.

Otherwise as in ampla.

Habitat.-Arizona (along the Colorado River, Beverly Letcher ) .

Number of specimens studied, 7 .

Sexitypes in my own collection.

Type-locality.--Western Arizona.

Salient type-characters.-More or less shining, elongate-ovate.

Pronotum quadrate, polished , widest at the middle. Elytra striato-

punctate, strial punctures not impressed (male ) or feebly impressed

and coarser (female ) . Legs long.

Diagnostic characters.—In surface lustre and sculpturing resembles

carbonaria; by its larger and more elongate form and long legs it is

most closely related to ampla.

Mr. Blanchard writes me that it is not to be referred to any species

in the LeConte collection . It has heretofore been referred to car-

bonaria, but the long legs will quickly separate it from that species.

A specimen in Mr. Blanchard's collection has the sides of the pro-

notum more strongly arcuate.

The mental, sternal , abdominal, and crural characters are practi-

cally the same as in ampla. The anterior tarsi are apparently less

elongate in the male, and in both sexes for that matter ; in the female

joints two, three, and four are comparatively a little smaller.

ELEODES OBSOLETA (Say) .

Blaps obsoleta SAY. Journ. Acad. Nat. Sci. Phila., III, 1823, p. 261.-

LECONTE, Complete Writings of Thomas Say, II, 1859, p. 153.

Elcodes obsoleta HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p . 308 .

Eleodes obsoleta var. porcata CASEY, Ann. New York Acad. Sci. , V, Nov..

1890, p. 396.
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Oblong-ovate, slightly elongate, black, feebly shining to subopaque ;

elytra striate and slightly scabrous, frequently reddish along the

suture.

Head twice as wide as long, moderately convex, frontal suture

usually distinct , more or less feebly impressed laterally, rather finely

and not very densely punctate, punctures slightly sparser on the ver-

Antenna moderate and subequal in the sexes, about reaching to

the base of the prothorax, outer four joints feebly compressed ,

slightly and gradually dilated , third joint equal in length to the next

two taken together, fourth just perceptibly longer than the fifth ,

the latter, sixth and seventh subequal, eighth slightly triangular,

ninth and tenth irregularly orbicular in outline, eleventh oval and

very slightly longer than wide.

Pronotum widest at or slightly in advance of the middle, sub-

quadrate one-fourth to one-third wider than long ; disc moderately

and quite evenly convex, more or less declivous at the sides , finely,

usually irregularly but quite evenly punctate ; aper feebly and evenly

emarginate to subtruncate, finely to obsoletely beaded ; sides nearly

evenly arcuate from base to apex when viewed vertically from above,

or more strongly so in the anterior three-fourths, thence oblique and

more or less feebly sinuate to base, finely beaded ; base more or less

evenly and slightly rounded, finely margined and about a third wider

than the apex ; apical angles distinct and subacute ; basal angles

usually obtuse.

Propleuræ finely , more or less irregularly and submuricately punc-

tate, rugulose.

Elytra oval , less than twice as long as wide, usually widest at about

the middle ; base feebly emarginate, scarcely to slightly wider than

the contiguous prothoracic base ; humeri subobtuse, scarcely at all

prominent anteriorly ; sides evenly arcuate, apex obtusely rounded ;

dise rather evenly convex, slightly flattened on the dorsum, laterally

more strongly and rather evenly rounded, arcuately declivous pos-

teriorly ; striate, rarely estriate or smooth, striæ impressed and rather

coarsely, uniseriately punctate near the suture to more irregularly so

externally ; intervals flat to moderately convex, sparsely and irregu-

larly punctate, punctures more or less feebly scabrous ; striæ less de-

fined and punctures more irregular and denser laterally.

Epipleura moderate in width, gradually narrowed from base to

apex, superior margin beneath the humeri very feebly and broadly

sinuate ; surface finely and muricately punctate.

Sterna finely to obsoletely punctate.

Parapleura rather densely and finely punctate.

Abdomen more or less polished, finely, sparsely punctulate, and

more or less rugulose ; intercoxal process more strongly sculptured .
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Legs rather slender and moderate in length ; anterior femora mutic

in the sexes ; anterior tibial spurs dissimilar ; anterior tarsi feebly

dissimilar in the sexes, first joint slightly thickened at tip beneath .

Male.-Elongate, elytra rather gradually narrowed posteriorly,

quite evenly and arcuately declivous behind. Abdomen moderately

oblique, not strongly convex, more or less feebly impressed at middle

on first two segments ; intercoxal process somewhat concave. Anterior

spurs of the anterior tibiæ about twice as long as the posterior,

slightly curved, just feebly widened and gradually narrowed from

base to apex, the latter acute. First joint of the anterior tarsi with

the minute tuft of modified spinules scarcely evident, ordinary

spinules present on the thickened tip beneath.

Female.- Robust. Elytra somewhat broadly oval, and slightly

narrowed posteriorly, usually arcuately and rather vertically decli-

vous behind ; abdomen horizontal and strongly convex. Anterior

spurs of the anterior tibiæ usually about a third to a half longer than

the posterior, moderately curved and rather gradually narrowed from

base to apex, noticeably widened . First joint of the anterior tarsi

with ordinary spinules on the thickened tip beneath .

Four forms may be recognized :

Forma glabra.-Elytra estriate and more or less smoothly sculp-

tured.

Forma typica.-Elytra striato -punctate, intervals slightly convex,

subasperate.

Forma annectans.-Elytra rather strongly striato-punctate, inter-

vals strongly convex ; sculpturing subasperate.

Forma punctata.-Elytra estriate , irregularly and more or less

muricately punctate.

Measurements.-Male : Length, 12.5-16 mm. , width, 5-7 mm. Fe-

male: Length, 14.5-18 mm.; width, 6.5-7.5 mm.

Genital characters, male.-Edeagophore (Plate 3, fig. 1 ) flax-seed-

shaped (flattened oblong-ovate) , scarcely arched .

Basale oblong-oval, glabrous, moderately convex ; sides more or

less feebly arcuate.

Apicale slightly elongate and triangular ; surface in basal moiety

evenly convex, in apical half a median longitudinal membranous

groove ; sides moderately arcuate in basal half, sinuate at middle,

hence feebly or scarcely arcuate to apex, the latter acute but not

acuminate ; base broadly lobed at middle two-fourths, broadly and

feebly sinuate laterally.

Sternite (Plate 3, fig. 2 ) parabolic in outline. Each lobe with the

external border more or less evenly arcuate from base to apex, fre-

quently slightly sinuate in basal half ; apex evenly rounded, angle

usually not evident ; internal border more or less oblique and feebly

sinuous ; surface rather sparsely punctate in apical moiety, setose,
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setæ not dense and moderate in length, longer on apical border.

Membrane very sparsely setose across the bottom of the sinus.

Female.-Genital segment ( Plate 3, fig. 3 ) quadrate, somewhat de-

pressed and setose.

Valvula.-Dorsal plate oblong, explanate externally from base to

apex,, glabrous ; surface more or less plane, never excavated, some-

times with the apical portion slightly deflexed , sparsely punctate,

-setæ moderate in length, longer apically ; external margin feebly

sinuate towards base, feebly arcuate towards apex, the latter with

the external lobe strongly developed, three-fourths as wide as the

dorsal plate and broadly rounded ; internal border straight to feebly

sinuous, the inner lobe of apex minute and separated from the ex-

ternal by a small sinuation ; apex set with long flying setæ.

Appendage minutely mammilliform, usually invisible from above ;

fossa fringed with fine and rather long hairs.

Basal prominences not conspicuous.

Superior pudendal membrane longitudinally rugulose, reaching to

the base of the internal apical lobe.

Ventrolateral surface (Plate 3, fig. 4) with the basal swollen por-

tion quite short, more or less broadly and transversely concave before

the apex ; surface glabrous, sparsely punctate and minutely setose ;

submarginal groove broad and shallow beneath the expanded sides,

curving inward beneath the external lobe to the base of the internal

lobe. Internal margins of the valves not contiguous at apex ; genital

fissure broadly fusiform, and nearly closed by the longitudinally

rugulose inferior pudendal membrane.

Habitat.-Forma glabra.-Arizona (Williams, Barber, and

Schwarz) ; Colorado (Arboles, C. F. Baker) .

Forma typica.-Texas (Mobeetee, H. S. Barber) ; Nebraska

(Grant, July, C. V. Riley ; Pine Ridge, Sand Hills, Sioux City, col-

lection University of Nebraska ) ; Kansas (F. H. Snow) ; Colorado

(Golden, E. J. Oslar ; Colorado Springs, June, elevation 6,000-7,000

feet, H. F. Wickham ; Sterling, collection University of Nebraska ;

Platte Canyon, October, Greeley, H. Soltau ; La Junta, Durango,

South Park, San Luis Valley, Pueblo, West Cliff, Canyon City, Den-

ver; Wickham's List ) ; Wyoming (Cheyenne, C. V. Riley and H. F.

Wickham ) ; Oklahoma (Fort Supply, October, H. S. Barber) ; Mon-

tana (Assiniboine, Hubbard and Schwarz ; Moose Jaw, August,

A. N. Caudell ; Helena ) ; South Dakota (Badlands, Pine Ridge,

September, L. Stejneger ; Hot Springs, collection University of

Nebraska) .

Forma annectans.- Colorado (Gulnare, Las Animas County, July

8).

Forma punctata.-New Mexico (Coolidge, Wickham) ; Colorado

(Edith ; Denver, collection of E. C. Van Dyke) .
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Number of specimens studied , 200.

Type destroyed.

Type-locality.- Say received his specimens from the "Arid plains

of Arkansas and Missouri, in the vicinity of the Rocky Mts."

Salient type-characters.-Body oblong-subovate, elytra with im-

pressed striæ, which are slightly scabrous with minute elevated points

and impressed punctures ; interstitial lines also punctured ; sutural

margin obsoletely reddish brown (Say) .

Diagnostic characters.-This common species is to be recognized

from the other members of the group by its duller integuments and

striato-punctate elytra. In the typical form the elytra are feebly

scabrous at the central part of the disc and more strongly so at the

periphery ; the striæ are veryobvious ; in some specimens the stria

are obsolete or feebly evident and the sculpturing slightly more

scabrous (forma punctata) , while in some there is a more or less dis-

appearance ofthe asperate punctuation so that they are quite smooth

and feebly shining and the striæ are feebly marked (forma glabra) ;

this form appears to be rare, as I have only seen four samples, and

has no doubt heretofore been referred to quadricollis.

The small and slightly more robust form, reddish along the elytral

suture, is to be considered the typical form. Say's measurements are

one-half to three-fifths of an inch in length. This form in Colorado

and elsewhere has very convex elytral intervals and is here spoken

of as forma annectans, and is the homologue of porcata.

The var. porcata is a larger and much more elongate form with

strongly convex elytral intervals. (See p. 63. )

The mentum is moderate in size and varies in form from triangulo-

trepezoidal to trapezoido-parabolic ; the surface is moderately punc-

tate, setæ minute, convex at middle, and more or less foveate laterally.

The prosternum is rather short before the coxa and protuberant

ventrally with the coxæ, usually rounded antero-posteriorly between

the same ; in the small forms not mucronate, but in a few specimens

there was a very slight mucro. In the larger individuals and in the

punctate form the mucro becomes evident, but I have never seen it

well developed.

The mesosternum is at times feebly convex, never strongly concave,

more or less oblique, but at times it is rather vertically declivous.

The metasternal process is about as wide as the abdominal salient

is long (male) or slightly narrower ( female) .

The abdominal process is quadrate (male) or slightly transverse

(female) and about a fourth of its width wider than the metasternal

salient, equal in length to the post-coxal part of the first segment, the

latter being equal in length to the second (male) ; the second is a

little longer in the female, where it is a half longer than the third ;
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in the male the third is a little longer than the fourth, and in the

female a little less than twice as long as the fourth.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apical third.

The femoral and tibial characters are practically as in ampla, ex-

cept that the legs are much shorter.

The tarsi are moderate in length and rather slender.

The protarsi in the male are a little stouter than in the female ; the

difference in length is less marked, those of the male being just a

little longer.

The protarsi are about a third (male) or a little less ( female)

of their length shorter than a mesotarsus. Joints two, three, and four

are subequal in size, each about as wide as long and together scarcely

as long as the fifth ; the first is a little longer than wide.

The mesotarsi are about a third (male) or a sixth ( female ) shorter

than a metatarsus. Joints two to four diminish just a little in length

in the order named ; the fifth is about equal to the combined length

of the second and third, and subequal to the first.

The metatarsi are about a fourth of their length shorter than a

metatibia. Joint three is just noticeably a little shorter than the

second, and the two together are subequal in length to the fourth,

the latter subequal with the first.

ELEODES OBSOLETA var. PORCATA Casey.

Oblong-ovate, moderately elongate, black, elytra sulcate.

Пlead twice as wide as long, frons slightly flattened to feebly con-

vex, faintly impressed laterally, frontal suture usually finely im-

pressed ; surface somewhat densely punctate, more coarsely so on the

epistoma and finely and sparsely on the vertex ; antenna moderate

in length and stoutness, outer four joints very slightly compressed,

more or less feebly dilated, third joint about equal to the next two

taken together, the fourth slightly longer than the fifth, the latter,

sixth, and seventh subequal, eighth feebly triangular, ninth and tenth

circular in outline, eleventh oval to ovate and very slightly longer

than wide.

Pronotum subquadrate, one-fourth to one-third wider than long,

widest in advance of the middle as viewed vertically from above, at

the middle when viewed obliquely from the side ; disc gabrous and

shining or feebly alutaceous, moderately and evenly convex, more or

less arcuately declivous laterally, finely and rather sparsely punctate ,

the punctures becoming a little coarser, but not very dense laterally ;

apex slightly emarginate in circular are, finely or obsoletely mar-

gined ; sides quite evenly and moderately arcuate in anterior two-

thirds, thence less arcuate and oblique to base as viewed vertically
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from above, or more strongly arcuate at the middle, thence oblique

and moderately convergent, feebly sinuate to base as viewed obliquely

from the side, finely beaded ; base quite evenly and feebly rounded,

finely to somewhat obsoletely margined and about one-fifth wider

than the apex ; apical angles distinct , not acute, frequently narrowly

rounded ; basal angles obtuse , sometimes more or less rounded.

Propleura finely, sparsely to rather densely submuricately punctate

and more or less rugulose.

Elytra oval, usually widest at about the middle, less than twice as

long as wide ; base broadly and feebly emarginate, as wide as or

slightly wider than the contiguous prothoracic base ; humeri more or

less feebly prominent ; sides evenly arcuate, apex not very narrowly

rounded ; disc quite evenly convex, occasionally slightly flattened on

the dorsum, laterally rather evenly and strongly rounded, arcuately

declivous posteriorly, deeply sulcate, the sulci finely, uniseriately to

irregularly and muricately punctate ; intervals about equal in width

to the sulci , very convex, usually strongly defined, finely, sparsely ,

and irregularly punctate ; inflexed sides feebly sulcate, intervals

feebly convex, irregularly and rather more densely punctate.

Epipleura moderate in width and gradually narrowing from base

to apex, superior margin feebly and broadly sinuate beneath the

humeri ; surface finely, more or less sparsely, submuricately punctate.

Sterna more or less finely, densely, submuricately punctate and

rugulose.

Parapleura finely and rather densely punctate.

Abdomen somewhat shining, sparsely to more or less densely punc-

tate, especially on the first and last segments, more or less rugulose.

Legs moderate, comparatively rather longer than in obsoleta.

Anterior femora mutic in the sexes. Anterior tibial spurs dissimilar.

Anterior tarsi dissimilar in the sexes, first joint slightly thickened at

tip beneath, with a small tuft of spinules.

Male.-Body somewhat slender. Elytra rather gradually nar-

rowed posteriorly, evenly arcuately and somewhat obliquely declivous

at apex. Abdomen slightly oblique, moderately convex and more or

less broadly flattened at middle on first two segments, intercoxal

process more or less concave. Anterior spurs of the anterior tibiæ

about a half longer than the posterior , distinctly wider and gradually

narrowing from base to apex. Anterior tarsi longer than in the

female, first joint with a minute and inconspicuous tuft of modified

spinules, surrounded by ordinary spinules on the thickened tip

beneath.

Female.-Body robust. Elytra rather broadly oval, rather rapidly

narrowed, arcuately and vertically declivous posteriorly. Abdomen

horizontal and strongly convex. Anterior spurs of the anterior

tibiæ about a third longer than the posterior, distinctly broadened ,
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gradually but less rapidly narrowing from base to apex. First joint

of the anterior tarsi with tuft of ordinary spinules at tip beneath .

Measurements.-Males : Length, 12-18 mm.; width, 6-7 mm. Fe-

males: Length, 18.5-21 mm.; width, 7.5-9.5 mm.

Genital characters, male.-Edeagophore flaxseed -shaped (flattened

oblong-ovate) , slightly elongate and not usually arched .

Basale oblong, glabrous, evenly convex ; sides more or less parallel.

Apicale triangular, slightly elongate, apical region more or less

deflexed ; surface glabrous, rather strongly convex at middle, with a

long median membranous groove reaching nearly to the base, groove

linear in basal third ; sides broadly sinuate at middle third, slightly

arcuate toward base ; apex acute and rather gradually narrowed ;

base very broadly lobed at middle and very feebly sinuate laterally.

Sternite slightly transverse. Each lobe with the external border

feebly arcuate and oblique, becoming arcuate at apex, the latter

broadly rounded or feebly subtruncate, angle scarcely evident ; inter-

nal border nearly straight ; surface rather sparsely punctate in apical

two-thirds, setose, setæ moderately long on apical border, shorter

toward base. Membrane sparsely setose across the bottom of the sinus,

which is narrow and triangular.

Female.-Genital segment quadrate and setose.

Valvula (Plate 3, fig. 14 ) .—Dorsal plate somewhat broadly oblong,

moderately explanate externally and at apex, frequently with a

marked antero-posterior convexity ; surface plane, sparsely punctate

along the internal moiety and at apex, setæ not long ; external and

internal borders more or less straight and quite parallel ; apex with

the external lobe broadly rounded and apparently semi -chitinous, the

internal lobe small and membranous as usual and separated from the

external by a small sinuation at junction of the first and second inner

fourths of the apical margin of the dorsal plate. External lobe set

with long flying setæ, a few on the internal lobe.

Appendage small, inferior , and more or less compresso-mammilli-

form. Fossa rather large and fringed with setæ.

Basal prominences not conspicuous.

Superior pudendal membrane as in obsoleta.

Ventrolateral surface feebly convex toward base, broadly and shal-

lowly concave before the apex, glabrous, finely and very sparsely

punctate, setæ minute, denser at apex ; submarginal groove shallow

and not well defined at the apex, not reaching the internal lobe.

Internal margins of the valves contiguous at basal sixth . Genital

fissure quite broadly fusiform. Inferior pudendal membrane regulose

and largely visible .

It is to be noted that the sides of the dorsal plates are not as

strongly explanate as in obsoleta.

59780-Bull . 63-09-—5
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Habitat.-Arizona (Fort Apache, Casey ; Galiuro Mountains, May ;

Fort Grant, July ; Chiricahua Mountains, May, Hubbard and

Schwarz ; Williams, July ; Ash Fork, June ; Flagstaff, July, Barber

and Schwarz ; Kearn's District, Navajo Indian Reservation , April

A. W. Barber ; Peach Springs, Walnut, Winslow , July ; Seligman ,

July, H. F. Wickham ; Prescott, H. C. Fall ) ; New Mexico ( Pecos,

July) .

Number of specimens studied , 85 .

Type is in Col. Thomas Casey's collection.

Type-locality.-Fort Apache, Ariz.

Salient type-characters. Prothorax with the disc evenly convex,

finely, sparsely punctate, the punctures becoming rather coarse later-

ally but not very dense ; apex feebly emarginate ; sides more strongly

arcuate before the middle, thence moderately convergent and gradu-

ally feebly sinuate to the basal angles, which are very obtuse but not

distinctly rounded ; base feebly and evenly arcuate. Elytra with

the disc very deeply sulcate, the sulci finely, rather sparsely and

muricately punctate, the intervals equal in width to the sulci , very

convex, finely and sparsely punctate (Casey) .

Diagnostic characters. The strongly sulcate elytra separates this

race from all others of the group. The individuals are unusually

larger and more elongate than obsoleta.

Well developed specimens appear quite distinct from obsoleta, but

they mark a heterotypical variation which is connected to the typical

form of obsoleta by an abundance of mesotypes of all sizes and

sculpturing, so that it can only be considered as a good variety.

Some individuals are nearly as large as ampla, notably a series from

Fort Grant, Arizona, collected by Hubbard and Schwarz. I have

authentic examples before me kindly contributed to Mr. Charles

Fuchs and myself by Colonel Casey.

The mentum is moderate and varies in form from trapezoidal to

trapezoido-parabolic ; surface is rather strongly punctate, setæ small ,

moderately convex and more or less strongly foveate laterally and

narrowly impressed along the apical margin, the latter being fre-

quently deflexed.

In Casey's types the prosternal process is prolonged and prominent.

In the series before me it is very variable-from a small mucro to

well developed , or compressed and subtruncate behind.

The mesosternum varies relatively with the foregoing, concave to

convex, slightly oblique to vertically declivous.

The intercoxal process of the first abdominal segment is subquad-

rate (male) or slightly transverse (female) , and about a third of its

width wider than the metasternal salient.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apex.
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The post-coxal part of the first segment is equal in length to the

process, equal in length to the second segment in the male, and the

third segment in the female.

In the male the third segment is a third of its length longer than

the fourth ; in the female the second is twice as long as the fourth.

The legs are usually quite strongly sculptured. The profemora

and the metafemora are as in carbonaria. The mesofemora are usu-

ally, gradually and feebly widened from base to apex.

The protibiæ are subcylindrical in transverse section . All the

tibiæ are without tarsal grooves and the articular cavities are closed .

The tarsi are moderate in length, comparatively a little stouter

than in obsoleta.

A protarsus in the male is about a sixth of its length longer than in

the female, and subequal in stoutness in the two sexes.

The relative proportions of the tarsi to each other, and the con-

stituent joints of each one to each other is practically the same as in

obsoleta.

ELEODES KNAUSII , new species.

Oblong-ovate to ovate, more or less shining, estriate and moder-

ately convex.

Head twice as wide as long, feebly convex, frontal suture feebly

marked, frons very slightly impressed laterally, somewhat coarsely,

irregularly and more or less densely punctate, especially on the epis-

toma. Antennæ moderate in length, outer four joints feebly com-

pressed, distal three slightly dilated , third about as long as the next

two taken together, fourth scarcely longer than the fifth, the latter,

sixth and seventh subequal in size and about as wide as long, eighth

shorter and apparently a little wider than long, ninth subtriangular

and slightly transverse, tenth transversely oval, eleventh ovate.

Pronotum subquadrate, widest just in advance of the middle when

viewed vertically from above, at the middle when viewed obliquely

from the side, and about a third wider than long ; disc evenly and

moderately convex, rather arcuately declivous at the sides and apical

angles, quite finely, irregularly and somewhat sparsely punctate,

punctures slightly denser at the sides ; apex more or less feebly

emarginate in circular arc, finely and more or less obsoletely beaded ;

sides moderately arcuate in anterior three-fourths, thence obliquely

convergent to base as viewed vertically from above, or more strongly

arcuate anteriorly, thence convergent and more or less sinuate to

base when viewed obliquely from the side, finely beaded ; base feebly

arcuate, sometimes feebly sinuate at the middle, finely and more or

less obsoletely beaded, one-fifth to one-third wider than the apex;

apical angles distinct, not at all prominent anteriorly, sometimes very

feebly and narrowly rounded ; basal angles obtuse.
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Propleura obsoletely to finely, sparsely submuricately punctulate

and rugulose.

Elytra oval, distinctly less than twice as long as wide, widest at the

middle ; base more or less emarginate, usually feebly sinuate each side

of the middle, and generally slightly wider than the contiguous

prothoracic base; humeri more or less exposed and obtuse ; sides

evenly arcuate, apex obtuse and rather narrowly rounded: dise mod-

erately convex on the dorsum, quite evenly and strongly rounded at

the sides, arcuately declivous posteriorly ; almost coarsely, irregu-

larly and rather densely punctate, the punctures are subequal in size

and obsoletely muricate, frequenty there is a tendency to an arrange-

ment into rather distant rows on the dorsum ; laterally there is a

slight tendency to rugulosity.

Epipleura moderate in width and gradually narrowing from base

to apex ; superior margin feebly and broadly sinuate beneath the

humeri ; surface dull, finely and irregularly punctate.

Sterna obsoletely to rather densely and finely punctate, more or less

rugose.

Parapleura finely and quite densely punctate.

Abdomen finely, sparsely, and irregularly punctate, more or less

rugulose, more coarsely sculptured on the first segment, the fifth

coarsely punctate.

Legs rather short and somewhat slender, more or less strongly

sculptured. Anterior femora mutic ; anterior tibial spurs compara-

tively small and feebly dissimilar in the sexes. Anterior tarsi with

the first joint slightly thickened at tip beneath and a little dissimilar

in the sexes.

Male.-Oblong-ovate, moderately slender. Antennæ reaching to

the base of the prothorax. Elytra moderately narrowed in apical

fourth, arcuately and scarcely obliquely declivous posteriorly. Ab-

domen moderately oblique and convex, more or less broadly im-

pressed at middle of the first two segments. Anterior spur of

the anterior tibiæ about a half longer than the posterior , rather

slender and gradually narrowing from base to apex, acute and

feebly curved . First joint of the anterior tarsi with a small in-

conspicuous pencil of modified spinules, surrounded by ordinary spin-

ules on the thickened tip beneath.

Female. Ovate and robust . Antennæ not quite reaching to the

prothoracic base. Elytra feebly narrowed and arcuately, vertically

declivous in apical fourth. Abdomen horizontal, strongly convex.

Anterior spurs of the anterior tibiæ about a half longer than the

posterior, slightly broadened, gradually narrowed from base to apex ;

both spurs rather strongly curved. First joint of the anterior tarsi

with ordinary spinules on the thickened tip beneath .
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Measurements.-Males : Length , 14.5 mm.; width, 6 mm. Females:

Length, 14-16 mm.; width, 7-8 mm.

Genital characters, male.-Edeagophore subfusiform and rather

elongate, not arched.

Basale oval -oblong, evenly convex, with sides feebly arcuate.

Apicale triangular, slightly elongate ; surface evenly convex with a

median membranous groove extending from near the tip almost to

the base, where it becomes slightly less membranous ; sides arcuate

in basal half, thence more or less sinuate to apex, the latter very

gradually and slightly decurved and very narrowly rounded .

Sternite quite parabolic in outline. Each lobe with the external

border quite evenly arcuate ; apex rather narrowly rounded, angle

not evident ; internal border short, straight and oblique ; surface

slightly convex, glabrous, rather coarsely punctate in apical half,

setose, setæ moderate in length ; punctures denser and setæ longer at

Membrane slightly setose at bottom of the sinus .

Female.-Genital segment quadrate, somewhat depressed, setose

and not strongly chitinized.

apex.

Valvula (Plate 4, fig. 24. )-Dorsal plate oblong and glabrous;

surface plane, finely and sparsely punctate, with rather short reclin-

ing setæ arising from the same ; external border straight or feebly

sinuous, gradually explanate from the basal third to the apical

margin, the latter rounded and explanately produced upon the ex-

ternal lobe in outer three-fourths, directly and arcuately continuous

with the external border ; external apical lobe rather feebly mem-

branous beneath and concealed from view from above ; internal lobe

moderate and separated from the external by a small sinuation in the

apical margin ; internal border straight or sinuous ; apical region

set with a few long, flying, soft setæ.

Appendage slightly visible from above, directed backward and

feebly inward, conico-mammilliform. Fossa inferior, rather large,

and fringed with long, flying setæ .

Superior pudendal membrane longitudinally rugulose and reaching

to the base of the internal apical lobe.

Basal prominences not noticeable.

Ventrolateral surface not strongly convex in basal moiety, more or

less concave laterally before the apex, but not transversely so ; sub-

marginal groove broad and shallow beneath the explanate external

border of the dorsal plate and apical lobe, meeting the fossa at its

external edge ; external apical lobe not strongly developed beneath ;

surface finely and irregularly punctulate and very finely setose . Inter-

nal margins of the valves contiguous for a short distance at base and

apex, between which the fissure is rather broadly fusiform, and closed

in basal two-thirds by the inferior pudendal membrane, the latter

feebly rugulose.
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Habitat.-New Mexico (Cloudcroft, James Canyon, June, Warren

Knaus) .

Number of specimens studied, 8.

Sexitypes in my own collection .

Type-locality.- Cloudcroft, New Mexico.

Collector, Warren Knaus.

Salient type-characters.-More or less shining, estriate and moder-

ately convex. Pronotum subquadrate ; disc rather finely, irregularly

and sparsely punctate, punctures denser at the sides ; apex very feebly

emarginate ; apical angles distinct and not at all prominent ante-

riorly; basal angles obtuse.

Elytra with the humeri more or less exposed ; disc almost coarsely,

irregularly, and rather densely punctate, punctures subequal in size

and obsoletely submuricate ; laterally denser, with a slight tendency

to rugulosity. Legs rather short and somewhat slender.

Diagnostic characters.-Resembles the robust form of extricata or

rileyi in general outline. If it inhabited the region where parvicollis

is found it might be mistaken for that species ; some forms of lecontei

resemble it. First of all, the genital characters distinguish it from

all the above and associates it with obsoleta which it resembles, but

less strongly in general habitus. It is usually confounded with

extricata, from which it differs in the mutic anterior femora of the

male, the more strongly arcuate sides of the pronotum at anterior

two-fourths, and besides the punctuation is quite different.

In rileyi the female has the anterior spurs of the anterior tibiæ

strongly developed, while in knausii they are but feebly broadened .

The spurs have greater development in the male of rileyi also than

in the male of knausii.

In parvicollis and lecontei the lateral margins of the pronotum is

distinctly visible from above, while in knausii the pronotal sides are

arcuately declivous. The genital and tarsal characters are also dis-

tinctive.

Knausii differs from typical obsoleta in its smooth and shining sur-

face and estriate elytra. It is also more robustly ovate than in the

smooth form of obsoleta.

I am indebted to Mr. Warren Knaus for this interesting species,

and I take pleasure in dedicating it to him.

Knausii appears to bear the same relation to the Carbonaria section

that rileyi bears to the Quadricollis section. In this respect the two

species are analogous.

There is a specimen before me from Cananea, District of Arizpe,

State of Sonora, Mexico, that resembles knausii in form, but it is more

alutaceous and smoother, the striæ of punctures are more evident and

the interstitial punctures smaller and less conspicuous. The anterior

tibial spurs are also feebly developed, and while the study of the
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United States specimens leaves the relationships in doubt , a knowl-

edge of the Mexican contingent would undoubtedly be more elucida-

tive. At present knausii appears as a derivative of obsoleta.

The mentum is more or less trapezoido-parabolic, rather densely

punctate and subfoveate laterally, somewhat convex at the middle ;

the setæ are scarcely evident.

The prosternum is moderately produced behind, feebly convex or

horizontal between the coxæ and triangularly dilated behind the

median transverse axis of the acetabula ; the mucro is small, at times

the process is compressed and more or less vertically truncate behind.

The mesosternum is quite vertically declivous and more or less

feebly concave.

The intercoxal process of the abdomen is subquadrate (male) or

slightly transverse (female ) , and about a fourth (male) or a third

(female) of its width wider than the metasternal salient.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apical third.

The post-coxal part of the first abdominal segment is subequal

(male) or equal ( female) in length to that of the process.

In the male the second segment is equal to the length of the process ;

the third is about equal to the post-coxal part of the first ; the fourth

is about two-thirds as long as the second.

In the female the second segment is about twice as long as the

fourth, the third is equal to the post-coxal portion of the first.

The legs are noticeably short.

The profemora of the male are moderately clavate and feebly com-

pressed ; in the female feebly tumid and moderately compressed ; the

tibial grooves are limited by feeble but distinct subcariniform mar-

gins which meet and become evanescent at the basal fourth.

In both sexes the meso and metafemora are quite similar. The

mesofemora have the surface lines feebly but distinctly arcuate, and

the femora in outline may be said to be subfusiform. The meta-

femora have the superior and inferior surface lines quite parallel.

The grooves are limited by asperulate margins which converge at

basal third on the mesofemora and become evanescent, while on the

metafemora they become evanescent about the middle without be-

coming contiguous.

The tibiæ are all more or less feebly arcuate, and rather more

strongly widened apically than is usually observed ; the tarsal grooves

are absent and the articular cavities are closed. The protibiæ are

observed to be feebly compressed or subcylindrical .

The tarsi are moderately long and rather stout when considered in

a comparative sense. The protarsi of the male are about a fourth

longer than those of the female.
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The protarsi are about a fourth ( male) or two-thirds ( female) of

their length shorter than a mesotarsus.

The mesotarsi are about a ninth- less in the female-of their

length shorter than a metatarsus.

The metatarsi are about a seventh (male) to two-fifths (female )

of their own length shorter than their respective metatibia.

The relative proportions of the joints of each tarsus are practically

the same as in obsoleta.

ELEODES OMISSA LeConte.

Eleodes omissa LECONTE, Proc. Acad. Nat. Sci. Phila . , 1858, p. 186.-HORN,

Trans. Amer. Philos. Soc. , XIV, 1870, p. 308.

Eleodes interrupta BLAISDELL, Ent. News, III, Dec. 1902, p. 241 .

Oblong-ovate to ovate, elongate, and more or less shining.

Head twice as wide as long, more or less convex, feebly impressed

laterally, frontal suture fine and usually evident , rather finely and

not densely punctate, punctures sparser on vertex. Antennæ

moderate, outer four joints very feebly compressed, scarcely dilated,

third joint equal in length to the next two taken together, fourth

slightly longer than the fifth, the latter, sixth , and seventh subequal,

eighth just the least shorter, subtriangular, and longer than wide,

ninth and tenth somewhat circular in outline, eleventh ovate.

Pronotum subquadrate, widest at or in front of the middle as

viewed vertically from above, one-fourth to one-third wider than

long; disc evenly and moderately convex, more or less arcuately

declivous at the sides, finely, sparsely, and more or less irregularly

punctulate, punctures just a little coarser and denser laterally ; apex

feebly emarginate or subtruncate in circular arc, finely or obsoletely

beaded ; sides evenly and moderately arcuate in the anterior two-

thirds, thence to the base more or less straight and converging

(viewed vertically from above ) , or evenly and rather broadly arcuate,

converging and more or less feebly sinuate (viewed obliquely from

the side ) , finely beaded ; base slightly rounded to subtruncate, finely

margined, one-ninth to a fourth wider than the apex ; apical angles

subacute to obtuse, rarely feebly prominent anteriorly ; basal angles

obtuse, frequently apparently rounded when viewed vertically from

above.

Propleura finely and very sparsely punctate, more or less rugulose,

rarely rugose.

Elytra oval, widest at the middle, less than twice as long as wide ;

base feebly emarginate to truncate, usually scarcely wider than the

contiguous prothoracic base ; humeri obtuse and not prominent ; sides

evenly arcuate, apex obtusely rounded ; disc moderately convex on

the dorsum, rather strongly and evenly rounded laterally, arcuately

declivous posteriorly, punctate, punctures frequently of the same
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size, fine, diffusely arranged , not dense, generally some evidence of

a serial order ; the strial punctures are frequently slightly the larger,

the series are moderately distant and rarely impressed .

Epipleura moderate in width , gradually narrowing from base to

apex, very feebly sinuate along the superior margin beneath the

humeral region ; surface finely and sparsely punctulate.

Sterna more or less shining, rather densely punctate and more or

less rugose.

Parapleura quite densely punctate.

Abdomen glabrous, finely and very sparsely punctulate, usually

more or less distinctly rugulose—almost rugose at times.

Legs moderate in length and stoutness, sometimes moderately

thickened ; anterior femora mutic and the anterior tibial spurs slightly

dissimilar in the sexes ; anterior tarsi with the first joint slightly

thickened at tip beneath and slightly dissimilar in the sexes.

Male.-Oblong-ovate, rather slender and elongate. Elytra grad-

ually narrowing in the posterior third, arcuately and somewhat

obliquely declivous posteriorly. Abdomen oblique, moderately con-

vex, more or less flattened at middle of the first two segments.

Anterior spurs of the anterior tibiæ slightly thickened , nearly twice

as long as the posterior , both comparatively short. First joint of the

anterior tarsi set with a small tuft of spinules, the modified spinules

scarcely evident.

Female. Ovate and robust . Elytra broadly oval, and somewhat

gradually narrowing in the posterior fourth, arcuately and vertically

declivous behind. Abdomen horizontal and strongly convex. An-

terior tibial spurs rather variable in length, the anterior distinctly

broadened and gradually narrowing from base to apex, sometimes

with sides slightly arcuate in basal half, and about a third longer

than the posterior, both acute, tapering, and stouter than in the male.

First joint of the anterior tarsi set with a small transverse tuft of

ordinary spinules on the thickened tip beneath.

I have observed only four forms worthy of distinction in the hun-

dreds of specimens before me of this variable species.

Forma typica.-Thorax somewhat transverse, apex feebly emar-

ginate or truncate, angles somewhat obtuse and not at all prominent

anteriorly. Femora distinctly thickened.

Male.-Elytra rather more elongate than usual.

Female.-Elytra with the sides more strongly arcuate anteriorly

than usual.

Forma catalina.-Pronotum more strongly punctate, especially

laterally. Femora more or less thickened .

Forma communis.-Thorax as in the typical form. Elytra with

the sides less strongly and suddenly arcuate anteriorly. Femora not

noticeably thickened.



74 BULLETIN 63 , UNITED STATES NATIONAL MUSEUM.

Forma emarginata.-Thorax quadrate, apex distinctly emarginate,

angles subacute and somewhat prominent anteriorly.

Measurements.-Males : Length, 16-19 mm.; width, 6-7 mm.

males : Length, 18-23 mm.; width, 8-10 mm.

Fe-

Anomaly. The specimen described by me as interrupta belongs

here. The prothorax has the side margin at middle rather abruptly

interrupted . The elytra has the disc sulcate posteriorly. Length,

16.6 mm.; width , 7.1 mm.

Genital characters, male.- Edeagophore (Plate 2, fig. 1 ) elongate-

ovate to fusiform, and more or less arched.

Basale feebly oblong-oval to oblong ; surface evenly convex ; sides

feebly arcuate, sometimes converging slightly toward the apex.

Apicale triangular, slightly elongate ; surface moderately and

evenly convex, with a median longitudinal grove in apical half,

sometimes extending from apex to base, slightly dilated and mem-

branous apically, gradually narrowing to become linear basally ;

sides moderately and evenly arcuate in basal half, thence rather

feebly sinuate to apex, the latter subacute ; base rather broadly lobed

at middle and feebly sinuate laterally.

Sternite (Plate 2, fig. 2 ) transversely parabolic . Each lobe more or

less subparabolic in outline ; external border straight to evenly

arcuate, the apex being continuously but more narrowly rounded,

angle sometimes evident ; internal border quite short and feebly

arcuate ; surface scarcely convex, sparsely punctate and setose in

apical three- fourths, setæ rather long on the apical border. Mem-

brane distinctly and sparsely setose at the bottom of the sinus , the

latter short .

Female.-Genital segment ( Plate 2, fig. 3) quadrate, moderately

explanate laterally and setose.

Valvula.-Dorsal plate oblong, moderately narrow, sides subpar-

allel ; surface plane, glabrous, sparsely punctate, impunctate at basal

third, setose, setæ moderate and reclining ; external border straight to

feebly arcuate, continuously so with the more strongly and evenly

rounded apical border, which is more or less inwardly oblique ; in-

ternal lobe short and separated from the external by a small sinua-

tion ; external lobe set with rather long setæ, the internal with a

few rather short ones ; internal border slightly sinuous.

Appendage just visible from above, short mammilliform, with a

pencil of setæ at tip. Fossa moderate and in the internal wall of

the external apical lobe.

Basal prominences scarcely evident.

Superior pudendal membrane longitudinally rugulose, reaching

about to the internal lobe of the apex.

a Ent. News for Dec., 1902.
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Ventrolateral surface ( Plate 2 , fig. 4 ) moderately convex, slightly

concave laterally before the apex ; surface sparsely punctate and finely

setose ; submarginal groove well developed beneath the explanate ex-

ternal border of the dorsal plate, passing obliquely inward beneath

apex to the inner angle of the fossa, ending at the internal apical

lobe. Internal margins of the valves contiguous at basal sixth ; geni-

tal fissure quite broadly fusiform, and closed at basal half by the

inferior pudendal membrane.

Habitat. Southern California ; Santa Catalina Island.

Number of specimens studied , 500.

Type is in the LeConte collection.

Type-locality.-San Diego, California.

Salient type-characters.—Longer than usual. Thorax slightly con-

vex, sides broadly rounded , somewhat narrowed posteriorly, finely

and sparsely punctulate. Elytra declivous and obliquely narrowed

behind, sparsely, finely, and very irregularly punctate. Femora un-

usually thick (LeConte) .

Diagnostic characters.- The most common species in Southern Cali-

fornia and always heretofore referred to quadricollis, from which it

differs in the smaller and more slender anterior spurs of the anterior

tibiæ (females ) ; from carbonaria, to which it is most closely related,

by the punctures of the elytral disc having a less distinct serial ar-

rangement, and by the serial punctures being scarcely larger than

those of the intervals, the tendency being toward diffuse punc-

tuation.

Omissa is with greater difficulty separated from the smooth form

of carbonaria, where the elytra punctures are small and of the same

size ; here locality must be relied upon for their separation . All

those specimens from the eastern side of the Colorado River are

forms of carbonaria, while all those from the western side are to be

referred to the present species.

I do not know of a single specimen taken west of the Colorado

River ever having been identified as an authentic carbonaria. In

fact I consider omissa as a western modification of carbonaria.

Omissa is a variable species in regard to the form of the pronotum,

but in the several hundreds which I have studied I found an abun-

dance of all necessary mesotypes, both as regards the form of the

pronotum and elytral punctuation.

In a large percentage of those individuals that have the sides of

the pronotum evenly arcuate from apex to base, it will be found

that they really present a more normal form of the side margin than

do those that are widest in front of the middle ; for here it will be

seen that the sides of the pronotal disc are most strongly declivous

behind the middle and that the true margin is displaced downward

and not visible when the pronotum is viewed vertically from above ;
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when viewed obliquely from the side the normal marginal curve will

be seen and that in reality the pronotum is widest at the middle.

It must also be borne in mind that the pronotal disc is normally

moderately declivous laterally in the present subgenus.

In many specimens (mostly male, but some females as well ) the

pronotal sides are less strongly deflexed and appear quite evenly

rounded from apex to base, and as a result the pronotum is broader

as compared to those with strongly deflexed sides where the thorax

is less rounded and more narrowed to the base.

Although the punctuation is variable, usually there is always some

evidence of a serial arrangement : rarely, the strial punctures are

rather large and even moderately impressed ; these specimens ap-

proach carbonaria in this respect, but omissa is as a rule more elongate

in the male and more broadly ovate in the female.

The strongly punctate individuals are not necessarily confined to

the region bounding the Colorado River on the west, but are to be

taken at any part of the distributional area.

The larger Southern California specimens are to be referred to

omissa, as the characters exhibited by the anterior tibial spurs are

those characteristic of the present section of the subgenus ; with these

conceptions of omissa and the elimination of quadricollis everything

becomes clear.

Ampla is a larger, more elongate species with elongate legs.

For the differential characters of the varieties pygmæa and penin-

sularis see below.

I am indebted to Prof. H. C. Fall for notes on comparisons of

specimens with the LeConte type .

The mentum is variable, rather small to moderate in size, and tri-

angulo-trapezoidal to trapezoido-parabolic ; surface rather strongly

punctate, more or less foveate laterally and convex at middle.

The prosternum is convex or horizontal between the coxæ and

mucronate behind ; the mucro may be small and subacute ; larger and

conical in contour, or compressed and obliquely to nearly vertically

truncate behind .

The mesosternum is more or less concave, and varies in the degree

of its obliquity.

The intercoxal process of the abdomen is quadrate (male) or a

little transverse ( female ) , and about a fifth (male) or a sixth ( fe-

male ) of its width wider than the metasternal salient.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at the middle.

The post-coxal part of the first abdominal segment is equal (male)

or subequal (female) in length to that of the process.

In the male the second segment is about a half longer than the

third and twice as long as the fourth, and equal to the length of the

process.
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In the female the second segment is about a third of its length

longer than the third and twice the length of the fourth.

The profemora in the typical form are distinctly tumid and clavate,

and in the males of the other forms and all females more or less mod-

erately so. The grooves are rather broad and the margins are feebly

subcariniform, converging quite close to the base.

The mesofemora are gradually and feebly thickened externally ;

the metafemora have their superior and inferior borders subparallel.

The grooves are dull and feebly subasperate, the margins finely

asperulate and more or less evanescent before becoming contiguous.

The protibiæ are more or less feebly arcurate and slightly com-

pressed. All the tibiæ are usually without tarsal grooves, although

an occasional specimen exhibits rudimentary grooves on the protibiæ

with the articular cavities slightly open, otherwise the cavities are

closed.

The tarsi are moderate both as to length and stoutness.

The protarsi in the male are just noticeably longer than in the

female, and specimens of corresponding size must be selected, as a

large female compared with a small male would not show the true

difference.

The protarsi are about two-fifths (male) or three-sevenths (female)

of their length shorter than a mesotarsus. Joints two , three, and four

are subequal, just noticeably smaller in the female, and together about

equal to the fifth in length ; the first is about equal to the combined

lengths of joints three and four.

The mesotarsi are about a seventh (male) or an eighth (female)

of their length shorter than a metatarsus. Joints one and five are

subequal in length, and the combined lengths of two, three, and four

just a little longer than either.

The metatarsi are about three-fourths (male) or a half (female)

of their length shorter than a metatibia. Joint two is a little longer

than three; the first is as long as the combined length of third and

fourth.

ELEODES OMISSA var. PYGMEA, new.

Oblong-ovate to ovate, more or less shining and smooth.

Head finely punctate, punctures denser on the epistoma, frons

feebly convex to flat. Antenne moderate, outer four joints scarcely

dilated, fourth, fifth, sixth, seventh, and eighth subequal in length,

ninth and tenth suborbicular and slightly transverse .

Pronotum quite quadrate, widest at or just in front of the middle,

one-fifth to one-fourth wider than long; disc evenly and moderately

convex from side to side, finely and sparsely punctate ; apex truncate

in circular arc ; sides evenly and not strongly arcuate in anterior two-

thirds, thence more or less straight and converging to base, or some-



78 BULLETIN 63, UNITED STATES NATIONAL MUSEUM.

times apparently quite evenly arcuate from apex to base, the latter

quite truncate, equal to the length, a seventh to a fourth wider than

the apex ; apical angles obtuse, not in the least prominent anteriorly,

sometimes feebly rounded ; basal angles obtuse.

Elytra oval, quite evenly and more or less moderately convex on the

dorsum, more strongly rounded laterally ; base scarcely emarginate,

equal to or slightly wider than the base of the prothorax ; humeri

obtuse, scarcely prominent or rounded ; sides evenly arcuate, apex

obtusely rounded ; disc finely and diffusely punctate, a serial arrange-

ment usually evident, punctures generally of the same size, serial

punctures sometimes slightly larger. Otherwise as in omissa.

Male.-Usually quite slender and oblong-oval, frequently more

ovate, about three times longer than wide. Elytra scarcely wider

than the prothorax in the typical form, at other times wider. Both

sexes otherwise as in omissa.

Measurements.-Males : Length, 13-15 mm.; width, 4.5-5.2 mm.

Females: Length, 13-16.5 mm.; width, 6-7 mm.

Genital characters as in omissa (Plate 2, figs. 1 , 9, and 10. )

Habitat. Southern California ( San Diego to Kaweah, Tulare

County) .

Number of specimens studied, 1,000 .

Sexitypes in my own collection .

Type-locality.- San Diego, Cal.

Salient type-characters.-Much smaller than omissa. Thorax quite

quadrate. Elytra at the widest point scarcely wider than the pro-

thorax in the male.

Diagnostic characters.-Typical specimens are much smaller than

omissa, the larger individuals becoming indistinguishable from it.

Pygmaa is of especial interest from the fact that it has been

generally distributed as gentilis.

The female type before me was identified as gentilis by Colonel

Casey, and is the species referred to by him in his Coleopterological

Notices, VII, where he writes " that a very large series of gentilis

which I took at San Diego shows quite clearly that this species should

be associated with quadricollis and vicinus, and is out of place in the

present arrangement."

Gentilis is a different species altogether and is a race of gigantea.

Pygmæa is the most abundant species about San Diego, where I

have seen it so abundant beneath boards, tin cans, sacks, and cow-

chips, that they actually carried these things about over the ground.

These remarks apply to the early " seventies," when San Diego con-

sisted of scattered houses and the saline flats, covered by ice plants

(Mesembryanthemum crystallinum ) formed the greater part of the

a Annals N. Y. Acad. Sci. , V, Nov., 1890, p. 395.
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maritime landscape, then these insects were gregarious in untold

hundreds. I have never found them so plentiful in recent years.

Specimens from Tulare and Kern counties represent a slightly

different incipient race, which may be characterized as follows :

Forma borealis.-Males less oblong and a little more ovate.

I am indebted to Mr. Ralph Hopping for the privilege of studying

a large series.

In Professor Fall's collection there is a female that is more opaque

than usual, but otherwise it does not differ to any extent ; it was col-

lected in the San Bernardino Mountains, California.

Var. peninsularis is larger, glabrous, and shining, found farther

south upon the peninsula of Lower California (See below) .

I can not determine that Pygmaa has any other characters worthy

of mention as distinguishing it from omissa, with which it agrees in

mental, sternal, abdominal, and crural characters.

The

It might be mentioned that the prosternum is more or less convex

between the coxæ and mucronate behind ; the mucro is small.

mesosternum is feebly oblique and slightly concave.

ELEODES OMISSA var. PENINSULARIS, new.

Suboblong-ovate to ovate, glabrous and shining, elytra obsoletely

subsulcate.

Head quite finely punctate ; antenna somewhat slender, eighth joint

scarcely shorter than the seventh.

Pronotum subquadrate, widest at the middle, a fifth to a fourth

wider than long; disc evenly and moderately convex from side to

side, scarcely more arcuately declivous laterally, but distinctly so at

the apical angles, somewhat obsoletely, finely and sparsely punctu-

late ; apex truncate to feebly emarginate in circular arc ; sides

moderately and rather evenly arcuate, somewhat oblique posteriorly,

briefly and very feebly sinuate before the base, as seen obliquely from

the side ; base feebly rounded, and scarcely to one-fifth wider than

the apex; apical angles subacute, with a tendency to become feebly

prominent anteriorly; basal angles obtuse and not rounded.

Propleura obsoletely punctulate and more or less rugulose.

Elytra oval, usually widest behind the middle ; disc striato-punc-

tate, punctures generally not distinctly defined , more or less eroded ,

striæ somewhat impressed, intervals apparently somewhat feebly con-

vex ; strial punctures rather moderate in size and rather closely

placed, intervals minutely, irregularly and obsoletely punctulate,

punctules rather more distinctly defined laterally, but not usually

confused.

Epipleura obsoletely punctulate.

Sterna obsoletely punctate and more or less rugose.
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Legs rather somewhat slender. Femora moderately and rather

sparsely punctate ; anterior tibial spurs rather feebly developed.

First joint of the anterior tarsi very feebly thickened at tip beneath.

Otherwise as in omissa.

Male. More or less oblong-ovate and somewhat slender. Abdomen

feebly oblique. First joint of the anterior tarsi with a minute and

pointed tuft of modified spinules on tip beneath .

Female. Ovate, anterior spur of the anterior tibiæ not strongly

differentiated and not elongate as usual .

Measurements.-Males : Length, 15-17 mm.; width, 6-6.5 mm.

Females: Length, 16-18 mm.; width, 7-8 mm.

Genital characters.-Male.-Edeagophore as in omissa.

Sternite parabolic in outline, slightly transverse. Each lobe sub-

triangular ; external border quite evenly arcuate, with apex introrsely

placed and narrowly rounded ; internal border straight ; surface

slightly convex, glabrous and not densely punctate in apical half,

setæ moderate in length and not dense. Membrane sparsely setose at

bottom of the sinus, the latter rounded and subparabolic.

Female.-Genital segment quadrate ; dorsal surface plane and

setose.

Valvula.- Dorsal plate oblong, moderately wide and explanate

apically ; surface nearly plane, very glabrous, sparsely and finely

punctate, setæ moderate, longer towards apex ; borders subparallel,

the external sinuous at basal third, thence feebly arcuate to and con-

tinuously so with the broadly and strongly rounded apical margin ,

which is minutely sinuate at internal fourth ; internal margin sinuous.

Apical external lobe inferior, the internal small , both with a few long

flying hairs.

Appendage small mammilliform, not visible from above, with few

long hairs on tip. Fossa moderate and fringed with long soft setæ.

Basal prominences not visible laterally.

Superior pudendal membrane longitudinally rugulose and reaching

to the base of the internal apical lobe.

Ventrolateral surface strongly convex at the basal third, thence to

apex broadly concave ; submarginal groove broad and well marked

basally, thence passing into the general concavity ; surface in apical

two-thirds sparsely and finely punctate and setose. Internal mar-

gins of the valves contiguous at basal sixth and subcontiguous in

apical two-sixths ; fissure broadly fusiform and closed at the basal

half by the inferior pudendal membrane, the latter rugulose.

Habitat.-Lower California (Sierra San Lazaro) .

Number of specimens studied, 20 .

Types in the collection California Academy of Sciences ; co -sexi-

types in my own.

Type-locality.- Sierra San Lazaro, Lower California.
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Salient type-characters.- Glabrous and shining ; elytra obsoletely

subsulcate. Pronotum widest at the middle ; disc scarcely more arcu-

ately declivous laterally than on the dorsum, distinctly declivous at

the apical angles, obsoletely and sparsely punctulate ; apical angles

subacute with a tendency to be feebly prominent anteriorly. Elytra

usually widest behind the middle ; disc striato-punctate, punctures

more or less eroded , striæ somewhat impressed, intervals apparently

somewhat feebly convex and obsoletely punctulate. Legs somewhat

slender.

Diagnostic characters.-The salient type characters are sufficient

to differentiate peninsularis from the other races of omissa.

It is very interesting to note that it is necessary to use care in recog-

nizing it from the peninsular form of insularis, which occurs in the

same region.

In insularis the pronotum is more quadrate and the apical angles

are more prominent anteriorly, and the anterior femora are feebly

armed in both sexes. The first joint of the anterior tarsi of the male

is clothed with a brush of golden pubescence beneath-the latter often

dark in old specimens. The genital characters are quite different and

subgenerically so in the two species. In the peninsular form the

elytra are obsoletely striato-punctate as in omissa var. peninsularis.

Dr. George Horn, in his report of the Coleoptera of Baja Cali-

fornia," referred the specimens here described, as peninsularis to gen-

tilis, and these were confused with the peninsular form of insularis

which were also referred to gentilis. (See Promus insularis.)

Three specimens in the academy's collection differed from the type

series of peninsularis in being intensely black and highly polished.

One female was slightly aberrant ; serial arrangement of the elytral

punctures distinct, strial punctures distinctly larger than the inter-

stitial ; the pronotum had the sides quite strongly margined, the bead

thin and reflexed . These specimens were destroyed in the great confla-

gration of April 18 , 1906.

QUΑΙGROUP I. QUADRICOLLIS SECTION.

ELEODES QUADRICOLLIS Eschscholtz.

Eleodes quadricollis EscHSCHOLTZ, Zool . Atlas, III , 1833, p. 12, pl . xIV, fig.

5.-MANNERHEIM, Bull. Soc. Nat. Moscow, XVI, 1843, p . 268.-LE

CONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p. 181.-HORN , Trans.

Amer. Phil. Soc. , XIV, 1870, p. 388.-CASEY, Annals N. Y. Acad . Sci. ,

V, Nov., 1890, p. 395.-CHAMPION, Biol. Centr.-Amer. , IV, Pt. 1 , 1884,

p. 80.

Eleodes tarsalis CASEY, Annals N. Y. Acad. Sci. , V, Nov. 1890, p. 399.

" Proc. Cal. 'Acad. Sci. , IV, Pt. 1. p. 349 .

59780-Bull. 63-09--— 6
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Oblong-ovate to ovate, moderately elongate, shining, sometimes

subasperulate at the sides of the elytra.

Head scarcely twice as wide as long, more or less broadly and

feebly impressed laterally, frontal suture usually evident and more

or less bisinuate ; frons broadly flattened to feebly convex, coarsely

punctate, punctures finer and sparser on vertex, more coarsely,

densely, and somewhat confluent on the epistoma. Antenna mod-

erate in length and comparatively stout, outer four joints very feebly

compressed and not dilated , third joint subequal to the combined

lengths of the next two, the fourth just noticeably longer than the

fifth, the latter, sixth, seventh, and eighth subequal in length , the

eighth subtriangular, ninth and tenth suborbicular, eleventh short

ovate.

Pronotum more or less subquadrate, usually widest before the

middle, occasionally at the middle, from one-sixth to one-third wider

than long ; disc evenly and moderately convex, arcuately declivous

laterally, rather coarsely, almost evenly and rather thickly punctate,

punctures generally denser at the sides where it is also more or less

rugulose on the declivity ; apex subtruncate to very feebly emargi-

nate, finely and more or less obsoletely beaded ; sides rather strongly

arcuate anteriorly, thence straight and obliquely converging to the

base as viewed vertically from above, more broadly and evenly arcu-

ate in anterior three- fourths, thence more or less feebly sinuate to

base as viewed obliquely from the side, finely beaded ; base subtrun-

cate to feebly rounded, finely margined, one-fifth to one-third wider

than the apex ; apical angles obtuse and slightly rounded ; basal

angles obtuse.

Propleure usually glabrous, sparsely punctulate, and more or less

irregularly rugulose .

Elytra oblong-oval to oval, frequently strongly inflated , widest at

the middle ; base truncate to feebly emarginate ; humeri obtuse, at

times slightly prominent, narrowly rounded ; sides evenly arcuate,

apex obtusely rounded; disc moderately convex on the dorsum,

strongly and quite evenly rounded laterally, inflexed sides broadly

and feebly concave before the apex, dorsum arcuately declivous

posteriorly, strongly, quite evenly and diffusely punctate to striato-

punctate, the punctures generally simple but slightly asperate lat-

erally and on apex.

Epipleura moderate in width, gradually narrowing from base to

apex, very feebly and broadly sinuate beneath the humeral region ;

surface finely and sparsely punctate.

Sterna quite strongly and densely punctate, rugose.

Parapleura strongly and densely punctate.

Abdomen glabrous and shining, rather thickly punctate and

rugulose.
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Legs moderate, strongly punctate, anterior femora mutic ; anterior

tibial spurs dissimilar ; first joint of the anterior tarsi slightly thick-

ened at tip beneath.

drical.

Male.-Oblong-ovate, comparatively narrow, sometimes subcylin-

Antennæ reaching to the base of the prothorax. Elytra

rather narrowly oblong-oval, gradually narrowed in apical fourth ,

arcuately and slightly obliquely declivous behind. Abdomen dis-

tinctly oblique, very moderately convex and broadly impressed at

middle of the first two segments. Femora sometimes slightly thick-

ened ; anterior tibial spurs rather short, the anterior about one-half

longer than the posterior, feebly thickened and gradually narrowed

from base to apex, acute. Anterior tarsi with a tuft of spinules on

the thickened tip beneath, the pencil of modified spinules scarcely

evident.

Female.-Body robust, ovate, antennæ not reaching the base of the

prothorax. Elytra broadly oval , frequently inflated , moderately nar-

rowed at posterior sixth, arcuately and vertically declivous behind.

Abdomen horizontal and strongly convex. Anterior spurs of the

anterior tibiæ robust and broad, at least twice as long as the posterior,

sides arcuate and parallel, narrowed in about apical fourth and sub-

acute. Anterior tarsi with a small transverse tuft of ordinary spi-

nules on the thickened tip of the first joint beneath.

Measurements.-Males : Length, 16.5-21 mm.; width, 6-7.5 mm.

Females : Length, 17.5-24 mm.; width, 8-12 mm.

Genital characters, male.-Edeagophore (Plate 2, fig. 8 ) fusiform

to flattened oblong-ovate, rather stout and arched.

Basale oblong ; surface rather strongly convex, sides more or less

arcuate.

Apicale triangular, slightly elongate ; surface somewhat strongly

and evenly convex, with a median membranous groove in apical half;

sides feebly arcuate in basal half, thence broadly and feebly sinuate

to apex, the latter somewhat narrow and acute ; base with a small

rounded lobe at middle and broadly sinuate laterally.

Sternite (Plate 2, fig. 5) transverse. Each lobe slightly quadrate,

with the external border quite straight in basal half, thence broadly

arcuate to apex, angle narrowly rounded ; internal border quite

straight ; surface moderately convex, sparsely and strongly punctate,

setose, setæ moderate, longer and denser in apical area. Membrane

sparsely setose at bottom of the sinus, the latter broad.

Female.-Genital segment (Plate 2, fig. 6 ) quadrate, not deflexed

apically and setose.

Valvula.-Dorsal plate oblong, slightly narrowing toward apex,

explanate externally and at apex ; surface nearly plane, impunctate

in basal half, elsewhere sparsely punctate and setose, setæ rather

short and reclining ; external border nearly straight, converging
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apically ; apical border strongly arcuate on the external lobe, the

latter occupying the entire apical margin, with a small sinuation sep-

arating it from the minute internal lobe ; internal border nearly

straight, at times more or less sinuous. Apical margin clothed with

rather long flying soft setæ.

Appendage not visible beyond the margins of the fossa , short

mammilliform.

Basal prominences not evident.

Superior pudendal membrane longitudinally rugulose, and reach-

ing to opposite the internal apical lobe .

Ventrolateral surface ( Plate 2 , fig. 7 ) moderately convex basally

and feebly concave before the apex, punctuate and setose, setæ rather

short, long about the fossa ; submarginal groove moderate beneath

the somewhat explanate external border of the dorsal plate, curving

inward beneath the external apical lobe to the fossa . Internal mar-

gins of the valves contiguous in basal eighth ; fissure rather broadly

fusiform, closed in the basal half by the inferior pudendal membrane.

Variations in genital characters.-In the most ventricose specimen

that I examined the entire apical border was taken up by the exter-

nal lobe; the internal lobe was not evident from above ; the dorsal

plate was narrower than usual. The genital segment viewed ven-

trally showed the inferior border of the valvular membrane as form-

ing the internal wall of the fossa, and that the internal lobe was

therefore small and ventral. Appendage slightly compressed.

In a specimen exhibiting marked variation, I found the setæ

shorter, and the external lobe of the apex more membranous ; the

sides of the dorsal plate were quite straight and parallel ; the internal

lobe was ventral as above, and the inferior pudendal membrane was

longer than usual.

Habitat. California (about the Bay of San Francisco, Esch-

scholtz ; Mount Diablo, Thomas Casey ; Monte Bello, near Mountain

View, Santa Clara County, Edward Ehrhorn ; San Emigdio Canyon,

Kern County, Fordyce Grinnell ) .

Number of specimens studied, 500.

Type, location unknown to me.

Type-locality.- Foothills near San Francisco.

Salient type-characters.—Thorax punctulate, subquadrate, broadest

anteriorly ; elytra punctato-striate. Body of the male subcylindrical,

of the female obovate (Eschscholtz ) .

Diagnostic characters.-The strongly developed anterior spurs of

the anterior tibiæ (females) characteristic of the present section ,

separate quadricollis from all the members of the Carbonaria section.

But it will be necessary to actually scrutinize the anterior spurs of

the very robust examples of omissa, where the anterior spurs are cer-
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tainly strongly developed for that section , and while it will be seen

that the spurs are distinctly broadened, they will also be observed to

taper more gradually from base to apex, and never so parallel nor

so suddenly or apically narrowed as in quadricollis . Unworn spurs

must always be taken as the criteria.

The var. anthracina described below is duller in surface luster, less

convex, not inflated , and in typical specimens have the elytra just

noticeably obsoletely subsulcato-striate, characters never observed

in the true quadricollis ; the latter by its quite simple elytral punctua-

tion is easily separated from humeralis ; in cuneaticollis the elytral

sculpturing is distinctly muricato-rugulose. Rileyi is more robustly

ovate.

Quadricollis has been up to the present time confused with omissa.

Reference to the original description of this species as given by

Eschscholtz should quickly close all controversy. That author writes

that the elytra are punctato-striate (elytris punctato-striatis) and

that this species is plentiful in the foothills about San Francisco

(" Bei St. Franzisco auf den Anhöhen häufig ") . These remarks can

only be applied to the present species.

What has previously been said in regard to the variation of the

elytral punctuation in the different species must be recalled at this

point.

All those specimens with the elytra punctato-striate are to be re-

garded as typical. Fully two-thirds of the large series before me

have the " sculpture consisting of punctures sometimes fine, at others

rather coarse, rather densely but irregularly placed, and never muri-

cate; never arranged in rows " (Horn) .

Doctor Horn undoubtedly included omissa in the above definition ,

but then a large percentage of the examples of that species exhibit

a serial arrangement of the punctures. After all, the characters

apply to quadricollis, for the punctures are sometimes fine, but gen-

erally rather coarse ; punctato-striate specimens are not common, and

never really muricate in the sense as it is applied to humeralis and

its races. Quadricollis and omissa as well have a feeble type of sub-

muricate punctuation at the elytral sides and apex.

I have a male quadricollis at hand, kindly transmitted to me a

number of years ago by Colonel Casey. It is not at all inflated , was

taken near San Francisco, and is diffusely punctured ; bears the label

quadricollis in Casey's handwriting. I consider it a typical specimen,

except as regards the punctuation.

Tarsalis is only an inflated form (forma tarsalis) of quadricollis.

Colonel Casey himself has made this fact known.ª

a
• Coleopterological Notices, V, p. 597 , Annals N. Y. Acad. Sci ., Dec., 1893 .
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The student will at times find it very difficult to decide whether a

given specimen (especially males) shall be referred to quadricollis or

omissa.

In my experience the epistoma in quadricollis is always more

coarsely punctate than in omissa. Specific differentiation is no more

difficult in this instance than is met with in other sections of the genus

Eleodes.

The extreme forms or heterotypes of carbonaria and obsoleta are

as difficult of separation as are the above, in fact, all the constituents

of the present section of the subgenus Melaneleodes might be consid-

ered as races and forms of a single species if viewed from a broad

evolutionary standpoint.

The mentum is usually triangulo-trapezoidal, strongly punctate

and foveate laterally within the more or less strongly defined margins ;

the surface is longitudinally ridged at the middle.

The prosternum is more or less strongly protuberant ventrally with

the coxa, and more or less longitudinally convex between the same,

usually grooved at the middle and rather distinctly margined around

the acetabula ; frequently submucronately produced behind and at

times nearly vertically subtruncate.

The mesosternum more or less concave and arcuately declivous.

The intercoxal process of the abdomen is quadrate ( male) to feebly

transverse (female) and about a third of its width wider than the

metasternal salient.

The metasternum laterally between the coxæ is as long as the width

of a mesofemur at the base.

The post-coxal portion of the abdomen is equal in length to that

of the process, and also to that of the third segment.

In the male the second segment is about equal to the width of the

process, and the third is a half longer than the fourth. In the female

the second is twice as long as the fourth segment.

The profemora are usually moderately clavate in the male and less

so in the female. The grooves are limited by rather strong margins,

which are more or less asperulate and converge near the base.

The meso- and metafemora have their superior and inferior sur-

faces quite parallel. The margins of the grooves are not strongly

marked, are finely muricate, and become evanescent before becoming

contiguous.

The tibiæ are frequently more or less arcuate and without tarsal

grooves; the articular cavities are closed.

The tarsi are somewhat variable as regards to stoutness, fre-

quently rather more slender in the female. The protarsi are usually

slightly thicker in the male and apparently subequal in the sexes.

The protarsi are about two-fifths of their length shorter than a

mesotarsus. Joints two, three, and four are subequal in the male ;
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the fourth a little smaller than the preceding in the female ; the fifth

is quite equal to the combined lengths of the preceding three ; the

first about a half longer than wide.

The mesotarsi are about two-sevenths (male ) or a little less ( fe-

male ) of their length shorter than a metatarsus. Joints two to four

are just a little progressively shorter or subequal, and together a

little longer than the fifth, which is quite equal to the first.

A metatarsus is about five-ninths of its length shorter than a meta-

tibia. Joint three is just noticeably shorter than the second, both

together equal to the length of the first, the fourth a little shorter.

ELEODES QUADRICOLLIS var. ANTHRACINA, new.

Oblong-ovate to ovate, surface subopaque, elytra usually obsoletely

subsulcate ; antennæ reaching beyond the base of the prothorax in the

male.

Head somewhat coarsely punctate, the coarser punctures on the

epistoma not confluent nor crowded . Antennæ rather long, slightly

stout, feebly clavate, outer four joints slightly compressed and

feebly dilated, third joint as long as the next two combined, fourth

a little longer than the fifth, the latter, sixth , and seventh subequal,

the eighth shorter and subtriangular, ninth and tenth suborbicular,

eleventh ovate to oval.

Pronotum subquadrate, usually widest at about the middle, near a

sixth wider than long ; disc evenly and moderately convex, arcuately

declivous laterally, finely and rather sparsely punctulate, scarcely

coarser or denser laterally, where it is frequently slightly rugulose ;

apex subtruncate in circular arc, and finely or obsoletely margined ;

sides evenly and moderately arcuate in the anterior three-fourths ,

thence converging to base, frequently rather evenly arcuate from apex

to base (viewed vertically from above) , margin finely beaded ; base

slightly rounded, often feebly sinuate at the middle, finely and more

or less obsoletely beaded, about one- fourth wider than the apex and

equal to the length ; apical angles distinct and very narrowly rounded ;

basal angles obtuse.

Elytra oval, widest at the middle, less than twice as long as wide ;

base more or less emarginate, frequently slightly sinuate laterally,

usually a little wider than the contiguous prothoracic base ; humeri

obtuse, narrowly rounded and scarcely at all prominent anteriorly ;

disc moderately convex on the dorsum, more strongly and almost

evenly rounded laterally, arcuately declivous posteriorly, surface

usually striato-punctate, intervals apparently very feebly convex,

giving an obsoletely and faintly subsulcate appearance, strial punc-

tures somewhat small, series moderately distant, rarely impressed ,

interstitial punctures more or less irregular on the dorsum, quite

equal in size to the strial ; frequently the punctures of both series are
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arranged without trace of order, nearly always so laterally and on

the apical declivity, where they are scarcely ever subasperate.

Otherwise as in quadricollis.

Male.-Antennæ reaching a short distance beyond the base of the

prothorax. Pronotum usually widest at the middle.

Female.-Antennæ reaching to the base of the prothorax. Prono-

tum not usually very noticeably widest before the middle.

Otherwise the sexual characters are as in quadricollis.

Measurements.-Males : Length, 18-19.5 mm.; width, 6.5-7.5 mm .

Females: Length, 18-22 mm.; width, 7.5-10.5 mm.

Genital characters, male.-Edeagophore flaxseed -shaped and mod-

erately arched .

Basale oblong, quite evenly convex above ; sides slightly arcuate.

Apicale triangular and moderately elongate ; surface moderately

and evenly convex, with a median semimembraneous groove in apical

half ; sides nearly straight, apex subacute ; base rather broadly and

arcuately lobed at the middle, and slightly sinuate laterally.

Sternite parabolic in outline and slightly transverse. Each lobe

with the external border quite evenly arcuate to apex, the latter nar-

rowly rounded ; internal border short and nearly straight ; surface

feebly convex, impunctate in basal half, sparsely punctate apically,

setose, setæ moderate in length, longer about the apex, not dense.

Membrane sparsely setose across the bottom of the sinus, the latter

short.

Female.-Genital segment quite quadrate, explanate externally in

apical two-thirds.

Valvula.-Dorsal plate oblong, moderate in width, sides subpar-

allel ; surface quite plane, glabrous, coarsely and sparsely punctate,

each puncture with a moderately long reclining seta , impunctate at

base ; external border more or less straight to feebly arcuate to the

apical border, which is strongly rounded on the external lobe and

slightly sinuate just external to the minute internal lobe ; external

lobe about as wide as the dorsal plate, both lobes sparsely set with

long setæ ; internal margin more or less sinuous.

Appendage not visible from above, short mammilliform and

scarcely projecting beyond the margins of the fossa.

Basal prominences scarcely evident.

Superior pudendal membrane longitudinally rugulose, reaching to

the internal lobe.

Ventrolateral surface as in quadricollis.

Habitat.-Arizona ( Fort Grant, July 10 ; Hot Springs, June ;

Oracle, San Simon, Galiuro Mountains, May ; Catalina Springs,

April ; Tucson, Hubbard and Schwarz ; Nogales, September, Albert

Koebele and F. W. Nunenmacher) .
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Number of specimens studied, 150 .

Types (Cat. No. 12202) are in the U. S. National Museum collec-

tion ; cotypes in my own.

Type-locality.- Fort Grant, Arizona.

Salient type-characters.-Integuments dull in luster. Epistoma

somewhat coarsely punctate, punctures not crowded nor confluent.

Antennæ in the male reaching beyond , and in the female to the pro-

thoracic base. Thorax in both sexes widest at about the middle and

not more strongly arcuate before the same. Elytra striato-punctate,

obsoletely and faintly subsulcate.

Diagnostic characters.-Anthracina differs from quadricollis in

its salient type-characters. For its separation from carbonaria,

humeralis, and cuneaticollis, see differential diagnosis under quad-

ricollis.

I have seen specimens of this race labeled carbonaria, and it is

generally labeled quadricollis in collections.

In its dull luster and long antennæ it might be confused with

ampla, but the shorter legs and large anterior spurs of the anterior

tibiæ in the female will separate it.

Mr. Blanchard has compared it with the LeConte types, especially

vicina, and says that it differs from all and is most closely related to

quadricollis.

The

Prosternum as in quadricollis , but less inclined to be submucronate

and less frequently grooved at the middle between the coxæ.

mesosternum is frequently slightly more strongly concave.

Otherwise as in quadricollis .

ELEODES QUADRICOLLIS var. LUSTRANS, new.

Oblong-ovate to ovate, moderately elongate, very glabrous and

shining.

Head comparatively rather small, frons moderately and quite

evenly convex, scarcely to distinctly impressed laterally, frontal

suture usually not evident, almost coarsely, rather thickly and evenly

punctate, punctures usually not denser on the epistoma. Antennæ

rather long, somewhat slender, outer four joints scarcely at all com-

pressed or dilated, third joint quite equal in length to the next two

taken together, the fourth just visibly longer than the fifth , the latter ,

sixth and seventh subequal, eighth just the least shorter and subtri-

angular, ninth and tenth suborbicular, eleventh short ovate or oval.

Pronotum subquadrate, widest at or just a little in front of the

middle, one-fourth to one-third wider than long ; disc evenly and

moderately convex, more or less arcuately declivous at the sides and

apical angles, finely and sparsely punctate, sometimes a little more
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coarsely so laterally ; apex truncate in circular arc, finely and more or

less obsoletely beaded ; sides evenly and not strongly arcuate in

anterior three-fourths, thence convergent to the base, or more or less

arcuate from apex to base, as viewed vertically from above, more

broadly arcuate and just the least sinuate before the base as viewed

obliquely from the side, rather distinctly and finely beaded ; base

feebly rounded and more or less finely margined, a seventh to a fifth

wider than the apex ; apical angles obtuse and not in the least promi-

nent anteriorly; basal angles obtuse.

Elytra oval, widest at the middle, scarcely twice to one-fourth

longer than wide ; base truncate to feebly emarginate, scarcely to a

little wider than the contiguous prothoracic base ; humeri obtuse ;

sides evenly arcuate, apex not very narrowly rounded ; disc slightly

flattened and moderately convex on the dorsum, rather evenly and not

very broadly rounded at the sides, arcuately declivous posteriorly,

punctate, punctures rather fine and more or less irregular, usually

with a serial arrangement on the dorsum, interstitial punctures more

or less irregular, those of both series equal in size or the strial are

slightly larger ; both series always confused at the sides and on the

apex ; not at all submuricate.

Legs rather slender .

Otherwise as in quadricollis.

Male somewhat depressed.

Female.-Convex and comparatively less elongate than in an-

thracina.

Other secondary sexual characters as in quadricollis .

Measurements.-Males : Length, 16-17 mm.; width , 6-7 mm. Fe-

males: Length, 16.5-17 mm.; width, 8-8.2 mm.

Genital characters, male.-Sternite with each lobe more or less

parabolic in outline. Otherwise as in quadricollis.

Female. As in quadricollis, except that the ventrolateral surface

is strongly convex at basal fourth and broadly concave before the

apex, setæ rather long internally.

Habitat.-Arizona (Chiricahua Mountains, June, Hubbard and

Schwarz ; Catalina Springs, April ; Tucson. )

Number of specimens studied, 9 .

Types (Cat. No. 12203 ) in the U. S. National Museum collection .

Type-locality.- Chiricahua Mountains, Arizona.

Salienttype-characters.-Glabrous and shining . Antennæ reaching

beyond (male) or to ( female) the base of the prothorax. Body in

the female less elongate than in quadricollis. Punctures on the epis-

toma not coarser than on the frons. Pronotum widest at the middle ;

disc finely and sparsely punctate, punctures not coarser nor denser

laterally. Elytra with the discal punctures arranged in series on the
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dorsum, laterally confused and not submuricate ; punctures of both

series fine and equal in size.

Diagnostic characters.-Differs from both quadricollis and its race

anthracina by the salient type characters. In both sexes the form is

smaller and less stout and the female is decidedly less elongate and

more robustly ovate. The punctuation is noticeably finer in all the

specimens that I have seen, the epistoma is more sparsely and finely

punctate, the punctures being not at all confluent. A striking feature

in the sculpturing is the very smooth integuments.

The large anterior tibial spurs separate it from all the constituents

of the Carbonaria section.

Mr. Blanchard, after careful comparisons made with the LeConte

material, writes : " I do not recognize this as belonging to any of the

named forms; it is nearest to quadricollis."

The prosternum is more often decidedly mucronate, although not

strongly produced . Otherwise as in quadricollis.

ELEODES CUNEATICOLLIS Casey.

Eleodes cuneaticollis CASEY, Annals N. Y. Acad. Sci. , V. Nov. 1890 , p. 397.

Oblong-ovate to ovate, elongate, rather shining ; elytra coarsely

rugulose.

Head twice as wide as long, feebly convex or flattened between the

eyes, coarsely and strongly, irregularly and more or less confluently

punctate, punctures finer on the vertex. Antenna moderate in length

and somewhat stout, scarcely compressed and not dilated , third joint

fully as long as the next two combined, the fourth but slightly longer

than the fifth , the latter, sixth, seventh, and eighth subequal, ninth

suborbicular, tenth transverse, eleventh short ovate.

Pronotum widest at the junction of the anterior and middle thirds ,

one-third to two-fifths wider than long ; disc broadly and moderately

convex, more or less declivous laterally and at the apical angles, rather

sparsely, coarsely, and deeply punctate, the punctures about twice as

large and distinct as those of humeralis, frequently more or less rugu-

lose at the sides ; apex truncate or broadly and feebly emarginate in

circular arc, very finely and more or less obsoletely beaded ; sides

strongly arcuate anteriorly, conspicuously convergent and almost

straight in basal half, viewed vertically from above, or more broadly

arcuate in anterior three-fourths, thence convergent and more or less

sinuate to the base, as viewed obliquely from the side, finely beaded ;

base truncate to slightly rounded and finely margined, about equal to

the length and one-tenth to one-fifth wider than the apex : apical

angles obtuse and more or less narrowly rounded ; basal angles obtuse.
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Propleura sparsely punctate and more or less strongly rugulose.

Elytra oval, widest at the middle , less than twice as long as wide ;

base truncate to feebly emarginate, sometimes sinuate laterally, equal

to or slightly wider than the contiguous prothoracic base ; humeri

obtuse, at times more or less rounded, again slightly prominent ; sides

evenly arcuate, somewhat pointed at the apex, the latter not broadly

rounded ; disc more or less moderately convex on the dorsum, quite

strongly and evenly rounded laterally, arcuately declivous posteriorly ;

inflexed sides somewhat oblique ; very coarsely, deeply, and densely

punctate, punctures irregularly distributed without trace of a

serial arrangement, not muricate, but producing a strongly rugu-

lose appearance by mutual semi- coalescence.

Epipleura moderate in width and gradually narrowing from base

to apex, superior margin very broadly and feebly sinuate beneath

the humeri ; surface sparsely punctate.

Sterna somewhat shining, densely punctate and more or less

rugose.

Parapleura coarsely and densely punctate.

Abdomen glabrous, sparsely punctate, punctures coarser and denser

on the fifth segment ; surface more or less rugulose.

Legs short and rather robust . Anterior femora mutic ; anterior

tibial spurs dissimilar in the sexes ; first joint of the anterior tarsi

thickened at tip beneath, feebly dissimilar in the sexes.

Male. More or less slender. Antennæ reaching to the base of the

prothorax. Elytra arcuately and more or less obliquely declivous

behind and gradually narrowed in the posterior fourth. Abdomen

more or less distinctly oblique, moderately convex, broadly im-

pressed on first segment, less so on the second. Anterior spurs of

the anterior tibiæ slender, acute, and about a third longer than the

posterior. First joint of the anterior tarsi with the tuft of spinules

obsolete at tip beneath, groove slight and not interrupted on the

thickened tip .

Female. Ovate, robust, antennæ not quite reaching to the pro-

thoracic base. Elytra broadly oval, arcuately and more or less ver-

tically declivous and less strongly narrowed behind. Abdomen hori-

zontal and more or less strongly convex. Anterior spurs of the

anterior tibiæ moderately broadened, sides more or less parallel,

narrowing in apical fourth, rather acute or blunt if worn. First

joint of the anterior tarsi distinctly thickened at tip beneath, tuft of

spinules not evident .

Measurements.-Males : Length, 14-17.5 mm.; width, 5.5-6.8 mm.

Females: Length, 15-18.8 mm.; width, 7-9.2 mm.

Genital characters, male.-Edeagophore elongate and acutely

ovate, and rather strongly arched .
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Basale rather short , suboblong oval ; sides feebly arcuate ; surface

evenly convex.

Apicale elongately triangular and rather arched ; surface evenly

convex, with a rather narrow longitudinal groove in apical two-

thirds ; sides nearly straight, apex acute ; base with a rather small

rounded lobe at middle and feebly sinuate laterally.

Sternite short and transversely parabolic in outline, each lobe

somewhat transverse with the external border broadly arcuate ; apex

slightly prominent and rather narrowly rounded ; internal border

rather straight ; surface feebly convex, strongly and sparsely punctate,

setæ rather long. Membrane very sparsely setose across the bottom

of the sinus, the latter short.

Female.- Genital segment quadrate, valves with their external

borders feebly converging, setose.

Valvula (Plate 3, fig. 18 ) .— Dorsal plate oblong, feebly explanate

externally and nearly plane ; surface glabrous, finely and very

sparsely punctate, setæ short and reclining ; external border more or

less feebly arcuate ; internal border straight or sinuous ; apical margin

moderately arcuate in external three-fourths on the external lobe ;

internal lobe not prominent and separated from the external by a

feeble sinuation.

Appendage sometimes visible from above, rather short mammilli-

form, with a few short setæ at tip . Fossa large and quite terminal,

the inferior margin of the valvular membrane forming the internal

margin, the latter more prominent than the internal lobe above.

Basal prominences not in the least evident.

Superior pudendal membrane longitudinally rugulose, long, reach-

ing to the internal apical lobe.

Ventrolateral surface moderately convex, not prominent at the base

and not transversely concave before the apex ; submarginal groove

very broad and shallow, forming a lateral concavity before the apex.

Habitat. California (San Francisco, Marin, Alameda , and San

Mateo counties, August) . Specimens have been distributed as having

been collected in San Diego County, but all of those were undoubtedly

collected by Mr. G. W. Dunn and sent out without true locality

labels at least that is the case with a series that I have had for years.

Personally I have collected them only in the above-named localities

and have no authentic data of their having been taken elsewhere.

Colonel Casey's type specimen was without an exact locality label.

Number of specimens studied , 30.

Type in Colonel Casey's collection.

Type-locality.—California ; probably from some place about the

Bay of San Francisco.
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Salient type-characters.-Head rather large, coarsely and deeply

punctate. Antennæ short and robust. Prothorax with apex nearly

as wide as the base ; sides strongly arcuate anteriorly, conspicuously

convergent and almost perfectly straight in basal two-thirds ; disc

widest at apical third, rather sparsely, coarsely and deeply punctate,

punctures about twice as large and distant as those of humeralis.

Elytra distinctly less than twice as long as the prothorax ; disc

rather depressed above, very coarsely, deeply, and densely punctate,

the punctures irregularly arranged without trace of impressed striæ,

not muricate but producing a strongly rugulose appearance by mutual

semi-coalescence. Legs short and robust (Casey) .

Diagnostic characters.- C'uneaticollis differs from all the other

species of the present subgenus in having the elytra strongly rugulose

from semi-coalescence of the coarse punctures. As Casey writes, it

belongs near humeralis, but differs in four important characters,

namely : " The much shorter and robust antennæ and legs, the very

much coarser and deeper elytral sculpture, and coarser, sparser pro-

notal punctures, and finally the smaller and much less unequal spurs

of the anterior tibiæ in the male, the larger spur in humeralis being

nearly four times as long as the smaller one." In the largest females

before me the humeri are exposed .

The most noticeable disparity in the elytral characters of Casey's

type and the series before me, is that, while in the type the elytra

are distinctly less than twice as long as the prothorax, in all the

examples before me the elytra are distinctly a little more than twice

as long as the same. My series agrees in all other particulars with

the original description . I have not seen any other species that could

be referred to cuneaticollis ; Casey does not mention the number of

specimens he had before him at the time of writing his description,

but specimens do occasionally have unusually short elytra in other

species. In some examples the elytra are vaguely substriate when

viewed longitudinally.

The individual specimens of cuneaticollis exhibit considerable

variability , more so than in the other related species. The largest

female before me has abnormally short legs, another has the sides of

the prothorax unusually and strongly rounded in the anterior third ;

the antennæ are noticeably more robust and shorter in some specimens

than others. I believe the present species to be more closely related to

quadricollis than to humeralis; the anterior tibial spurs suggest this

relationship .

The mentum is subparabolic to triangulo-parabolic, not coarsely but

densely punctate, and not noticeably setose ; surface more or less

foveate laterally and broadly convex centrally.

The prosternum and mesosternum are variable, as in humeralis.
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The intercoxal process of the abdomen is subquadrate (male ) or

slightly transverse (female) and about one-fourth of its width wider

than the metasternal salient.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at the extreme apex.

The post-coxal part of the first abdominal segment is equal in

length to the process, and the latter to that of the third segment.

In the sexes the second segment is twice as long as the fourth.

The profemora are more or less distinctly clavate ; the grooves are

moderately broad and the margins subcariniform, more or less asperu-

late, becoming contiguous and evanescent at basal third.

The mesofemora are scarcely or very feebly clavate, grooves quite

plane, margins feeble and asperulate, evanescent at middle before

becoming contiguous.

The metafemora are not at all widened externally and the superior

and inferior surface lines are quite parallel ; grooves as on the meso-

femora.

The tibiæ may be more or less feebly arcuate, tarsal grooves absent,

articular cavities closed.

The pro- and mesotibiæ are somewhat inwardly produced at apex.

The protibiæ are sometimes quite distinctly carinate externally in

basal half, noticeably so in the largest female before me.

Tarsi variable in stoutness. The protarsi are about one-half (male)

or one-fourth ( female ) of their length shorter than a mesotarsus .

Joints two, three, and four subequal in size, and together a little

longer than the fifth ; the first slightly shorter than the third and

fourth taken together.

The mesotarsi are about a ninth (male ) or a fifth ( female ) of their

length shorter than a metatarsus. Joints two, three, and four feebly

decreasing in length in the order named ; the fifth subequal to the

combined lengths of the second and third, the first to the third and

fourth.

A metatarsus is about a half (male) or a third (female ) of its

length shorter than its metatibia. Joints two and three are subequal ,

and together about equal to the fourth, which is subequal to the first.

ELEODES HUMERALIS LeConte.

· 47thEleodes humeralis LECONTE, Reports of Explor. and Surveys

and 49th Parallel, XII , Appendix No. 1 , 1857, p. 50 ; Proc. Acad. Nat.

Sci. Phila., 1858, p. 182. HORN, Trans. Amer. Phil. Soc., XIV, 1870,

p. 309.-CHAMPION, Biol. Centr.-Amer., IV, Pt. 1 , 1884, p . 80 .

Oblong-ovate to ovate, elongate, more or less opaque ; elytra

densely, rather finely and muricately, or granulato-muricately punc-

tate.
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Head rather less than twice as wide as long, frequently feebly and

rather broadly impressed laterally, frontal suture obsolete or feebly

evident and scarcely sinuate ; frons feebly convex, usually more or

less flattened, densely and finely, sometimes a little coarser and more

or less confluently punctate, punctures fine on the vertex increasing

in coarseness to the epistoma. Antennæ long and somewhat slender ,

feebly compressed and scarcely dilated in the outer four joints, third

joint as long as the next two taken together, fourth slightly longer

than the fifth , the latter, sixth, and seventh subequal, eighth a little

shorter and more or less subtriangular, ninth and tenth suborbicular,

eleventh short ovate.

Pronotum subquadrate, widest at or just in front of the middle,

about one-third wider than long ; disc moderately and quite evenly

convex, feebly and rather arcuately declivous laterally, rather finely

and densely punctate, usually more or less narrowly subgranulate

along the sides ; apex truncate or very feebly emarginate in circular

arc, usually finely beaded ; sides rather broadly and moderately arc-

uate in the anterior two-thirds, thence to the base convergent and

straight or feebly sinuate, marginal bead rather thin , finely reflexed

and visible throughout its entire length from above; base truncate or

feebly rounded, finely margined , and about one-sixth wider than the

apex, about equal to the length ; apical angles obtuse, scarcely

rounded ; basal angles obtuse, not rounded, almost rectangular at

times.

Propleuræ quite densely punctato-rugulose.

Elytra oval, not twice as long as wide, usually widest at the

middle ; base truncate or more or less feebly emarginate, as wide as or

slightly wider than the contiguous prothoracic base ; humeri obtuse

or slightly prominent ; sides evenly arcuate, apex somewhat narrowly

rounded ; disc more or less slightly depressed on the dorsum, some-

times slightly ogival, arcuately declivous posteriorly, and quite

strongly but not broadly rounded laterally, very densely and rather

finely muricately punctate or almost granulate, punctures more

simple centrally along the suture, the latter frequently impressed ;

surface at times is obsoletely striate, the inflexed sides are inwardly

declivous and with the surface lines somewhat straight.

Epipleura somewhat narrow, gradually narrowing from base to

apex, the superior margin is broadly and rather feebly sinuate be-

neath the humeri ; surface densely and subasperulately punctate.

Sterna more or less shining and very densely punctato-rugulose.

Parapleura densely punctate.

Abdomen more or less shining, rather densely punctato-rugulose.

The first segment is more strongly sculptured, and the fifth quite

densely punctate.
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•

Legs moderate in length, comparatively somewhat slender. Femora

mutic and not thickened ; anterior tibial spurs dissimilar in the sexes ;

anterior tarsi with the first joint slightly thickened at tip beneath ,

groove interrupted at the ventral apical margin, tuft of spinules

⚫ feebly developed and slightly dissimilar in the sexes.

Male.-Oblong-ovate to ovate, not slender. Antennæ reaching a

short distance beyond the prothoracic base. Abdomen feebly oblique,

moderately convex, more or less impressed at middle on segments one

and two. Anterior spurs of the anterior tibiæ usually about

three times longer than the posterior, slightly broadened and slender,

acute, gradually narrowing from base to apex.

Female. Ovate, robust. Antennæ reaching at least to the protho-

racic base. Elytra arcuately and vertically declivous behind. Abdo-

men horizontal , strongly convex. Anterior spurs of the anterior

tibiæ much broadened and produced , about three times as long as the

posterior, sides subparallel and narrowed in apical fourth, subacute,

worn spurs are obtusely rounded at tip.

In the material before me three forms may be recognized :

Forma typica.-Elytra generally flattened on the dorsum, sides of

the disc are not broadly rounded, and the inflexed portions are ob-

liquely and inwardly declivous. Elytral disc very densely and rather

finely muricately punctate.

Forma granulato-muricata.-Elytra generally moderately convex

on the dorsum, sides more or less broadly rounded, disc moderately

densely granulato-muricate, granules fine and shining.

Forma tuberculo-muricata.-Pronotum more arcuately declivous

laterally, with the margins more or less invisible from above. Elytra

more coarsely and strongly sculptured, subtuberculately muricate, the

punctures much sparser than in the typical form.

Measurements.-Males : Length, 14.2-17.5 mm.; width, 6.2-7 mm.

Females: Length, 16–20.2 mm.; width, 7.6-8.5 mm.

Genital characters, male.-Edeagophore elongately ovate, pointed

and slightly arched.

Basale oblong, evenly convex above ; sides feebly arcuate.

Apicale triangular, twice as long as wide, evenly convex above,

with a rather wide median membranous groove in apical half ; sides

straight and convergent to the subacute tip ; base with a rounded lobe

at middle, feebly sinuate laterally.

Sternite subparabolic, almost as wide as long. Each lobe with the

outer border more or less straight in basal two-thirds, thence obliquely

subtruncate to apex, tip narrowly rounded ; internal margin feebly

arcuate ; surface scarcely convex, glabrous, very sparsely punctate in

apical half and setose, setæ moderately long, longer on apical margin

and rather sparse. Membrane with scattered setæ across the bottom

of the sinus, the latter quite deep .

59780-Bull. 63-09- -7
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Female.-Genital segment trapezoidal, valves rather distant and

convergent apically, setose ; superior pudendal membrane rather

widely exposed.

Valvula (Plate 3, fig. 17 ) .- Dorsal plate oblong, feebly explanate

externally, moderately narrow ; surface plane, finely and sparsely

punctate, also setose in apical half, setæ fine and short ; borders

parallel, straight or feebly sinuous ; apical margin feebly arcuate in

outer three-fifths on the external apical lobe, the latter slightly

defined from the internal lobe by a slight sinuation ; internal lobe

not prominent. Apical parts set with moderately long setæ.

Appendage not visible from above, short mammilliform, not ex-

tending beyond the margins of the fossa, the latter rather large.

Superior pudendal membrane longitudinally rugulose and reaching

to the internal lobe.

Ventrolateral surface rather evenly convex, not protuberant, sur-

face lines quite straight when viewed longitudinally, not transversely

concave before the apex : submarginal groove broad and shallow,

forming a lateral concavity that does not bend inward beneath the

apex ; surface finely and sparsely punctate and setose, setæ very

short. Internal margins of the valves contiguous in basal eighth ;

fissure rather broadly fusiform, open apically, closed in basal half

by the inferior pudendal membrane.

In the granulato-muricata form the genital segment of the female

is more quadrate, valves quite parallel. The dorsal plate is explanate

externally in apical two-thirds. Otherwise as in the typical form.

Forma typica.-IIabitat.-Washington (Walla Walla ; Yakima, C.

V. Piper) ; Oregon (George Horn, G. W. Dunn) ; California (north-

ern, George Horn ) ; Idaho (Hubbard and Schwarz) .

Forma granulato-muricata.-Nevada (Verdi, April, F. E. Blais-

dell ; Carson City, July ; Reno, H. F. Wickham) ; Utah (C. V. Riley) ;

California (Lassen County) .

Forma tuberculo-muricata.-Colorado (C. V. Riley ; South Park,

elevation , 8,000-10,000 feet, Bowditch; Buena Vista, Wickham's

List) .

Number of specimens studied , 105 .

Type in the LeConte collection.

Type-locality. " Wenass River to Fort Colville. "

Salient type-characters.-Opaque, head and thorax densely punc-

tate. Thorax subquadrate, narrowed behind, sides rounded, base

truncate, posterior angles obtuse. Elytra depressed on the dorsum,

obsoletely striate, sculptured with subacute granules that are more or

less thickly and irregularly placed, punctate on each side of the

suture. Prosternum perpendicular behind (LeConte) .

Diagnostic characters.-Humeralis exhibits a remarkable develop-

ment in the anterior tibial spurs. In both sexes the anterior spur is
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about three or four times longer than the posterior. In this it differs

from all of the other species of the subgenus, except rileyi. The

integuments are more or less opaque, and in the typical form from

Washington the elytra are densely muricately punctate and more or

less flattened on the dorsum.

Specimens from Lassen County, California, have the elytra dis-

cretely granulate ; each granule under low power of magnification is

polished and shining, under high power minutely pointed . These

constitute the heterotypical western form ; in the Nevada specimens

the granules are smaller, less shining, but discrete .

In the Colorado examples the granules are much larger and sparser,

and characterizes the incipient race here designated as forma.

tuberculo-muricata.

The Idaho specimens are feebly shining and more convex and

resemble the species described as schwarzii. The form of the anterior

tibial spurs will separate the two. These specimens and those from

Colorado have the sides of the pronotum more strongly declivous, so

that the marginal head can not be seen from above when viewed

vertically. The relationships of these forms are really dubious, but

the material at hand does not warrant their separation as distinct

species.

I have seen specimens of the granulato-muricata form labeled

granulata; the latter species belongs to another subgenus and is

different altogether.

Rileyi is smaller, more sparsely punctate, more convex in form, and

undoubtedly more closely related to humeralis than to any other

species of the subgenus.

The mentum is of moderate size, rather parabolic in outline in the

typical form, and more triangulo-trapezoidal in the other forms ;

the surface is coarsely but not very densely punctate, moderately

convex and scarcely foveate laterally ; setæ very short.

The prosternum is usually quite semicircularly convex antero-

posteriorly between the coxæ ; sometimes feebly submucronate or

rarely vertically, subtruncate behind.

The mesosternum is more or less feebly oblique and concave.

The intercoxal process of the abdomen is slightly transverse in both

sexes, and about one-third (male ) or a sixth ( female) of its width

wider than the metasternal salient.

The metasternum laterally between the coxæ is as long as the width

of a metatibia at apex.

The post-coxal portion of the first abdominal segment is equal in

length to that of the process, and in the female to the length of the

third segment.
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In the male the second segment is a little longer than the post- coxal

part of the first and twice as long as the fourth. The third is about.

one-half longer than the fourth .

In the female the second segment is about two and one-half times

longer than the fourth.

The profemora are rather feebly and evenly tumid , scarcely clavate ;

the grooves have well-defined subasperulate margins that become

contiguous at basal fourth.

The meso- and metafemora are scarcely at all widened externally.

The superior and inferior surface lines are quite parallel. The tibial

grooves of the mesofemora are quite well defined by asperulate mar-

gins that become evanescent before becoming contiguous. On the

metafemora the grooves are similar, but evanescent at middle.

In the typical form the tibiæ are rather slender, and stouter in the

other forms. The tarsal grooves are obsolete and the articular cavi-

ties closed. The tibiæ are usually not at all arcuate.

The tarsi are moderate in length and stoutness.

The protarsi in the male are apparently a little longer than in the

female ; about two-sevenths of their length shorter than a mesotarsus.

Joints two, three, and four are subequal, and together about equal to

the fifth ; the first is scarcely as long as the second and third taken

together.

The mesotarsi are about a fifth of their length shorter than a meta-

tarsus. Joints two, three, and four slightly decrease in length in the

order named, and together a little longer than the fifth ; the first is

quite equal to the combined lengths of the second and third .

The metatarsi are about five-eighths of their length shorter than a

metatibia. Joints two and three are subequal, and together equal to

the first, the fourth being slightly shorter.

ELEODES RILEYI Casey.

Eleodes rileyi CASEY, Annals N. Y. Acad . Sci. , VI , Nov. , 1891 , p. 57.

Rather robust and convex, somewhat strongly shining, intense black

throughout. Head scarcely twice as wide as long, feebly convex,

rather broadly and more or less impressed laterally, frontal suture

usually distinct , bisinuate, and more or less impressed, coarsely and

rather closely punctate ; punctures sparser on the vertex, rather

coarser on the epistoma. Antennæ subequal in length to the head and

prothorax, the third joint three times as long as wide and rather

longer than the next two combined ; the outer joints but moderately

robust.

Pronotum from one-fourth to three-fifths wider than long, and

widest a little before the middle ; disc moderately and evenly convex,

arcuately declivous at the sides, rather coarsely, deeply punctate ,
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densely so toward the sides, sparsely and unevenly, with large im-

punctate patches toward the middle ; apex broadly and feebly emar-

ginate, more or less obsoletely and finely margined ; sides strongly

arcuate at apical third , thence strongly convergent and nearly straight

to the apex ; distinctly sinuate before the base, finely and distinctly

beaded ; base transverse, generally very broadly, feebly sinuate

toward the middle, two-ninths to one-fourth wider than the apex,

rather coarsely margined laterally, more or less obsoletely so at

middle ; apical angles obtuse, but not at all rounded ; basal angles

slightly obtuse, not much rounded and rather prominent.

Propleura sparsely, irregularly punctate and more or less rugulose.

Elytra two and one-half times longer than the prothorax, and, in

the middle, from one-fifth to nearly one-half wider than the latter,

widest at the middle ; base truncate or feebly emarginate ; humeri

narrowly rounded, slightly prominent, and usually distinctly exposed ;

sides evenly arcuate , apex narrowly rounded ; disc moderately convex

on the dorsum, rather evenly rounded laterally, and arcuately decliv-

ous behind, rather coarsely, feebly and subasperately punctate, some-

times with very feebly impressed distant lines, the punctures rather

sparse, not much denser laterally, confusedly disposed , but often hav-

ing a feeble lineal arrangement .

Epipleura moderate in width, gradually narrowing from base to

apex, superior margin feebly and broadly sinuate beneath the

humeri ; surface finely, sparsely, and rather obsoletely punctate.

Sterna densely punctate and rugulose.

Parapleura densely punctate.

Abdomen more or less shining, sparsely punctate and rugulose ; first

segment densely and strongly sculptured , and the fifth more coarsely

and densely punctate.

Legs rather short, anterior femora mutic ; anterior tibial spurs

extremely unequal, the anterior spur robust, long, subparallel , and the

posterior spur very small and acute. Anterior tarsi with the first

joint feebly thickened at tip beneath, with tuft of ordinary spinules

more or less feebly developed.

Male.-Oblong-ovate, not noticeably slender. Elytra arcuately

and somewhat obliquely declivous behind . Abdomen distinctly

oblique and moderately convex, more or less broadly impressed on

first two segments. Anterior spur of the anterior tibiæ about one-

half as wide as that of the female, and somewhat gradually narrowed

in apical half, and acute.

Female.-Robust, ovate. Elytra arcuately and vertically declivous

behind. Abdomen horizontal and rather strongly convex . Anterior

spur of the anterior tibiæ much broadened, and narrowed in apical

fourth, and subacute.

Measurements.-Length, 12-15 mm.; width, 5.2-7.2 mm.
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Genital characters, male.- Edeagophore elongately ovate, very

feebly arched.

Basale oblong, about three times longer than wide ; surface evenly

and moderately convex ; sides feebly arcuate.

Apicale triangular ; surface evenly and moderately convex, groove

semi-membranous and rather broad , extending from near tip to base ;

sides arcuate in basal third, thence broadly and moderately sinuate

to apex, the latter narrowly rounded ; base subtruncate.

Sternite subparabolic. Each lobe with the apex somewhat ex-

trorsely terminal ; external border rather straight at basal third.

thence arcuate to apex, the latter somewhat rounded ; internal border

arcuate ; surface more or less convex, punctate and setose in apical

half, setæ moderate in length and sparse. Membrane sparsely setose

across the bottom of the sinus, the latter deep.

Female.-Genital segment moderate in size , more or less trapezoi-

dal, valves more or less reflexed externally, somewhat feebly deflexed

at apex, setose ; external border rather strongly explanate, often less

so toward apex.

Valvula.-Dorsal plate oblong, sides slightly converging apically ;

surface rather plane, glabrous, sparsely punctate and setose, setæ

longer in apical moiety ; external border usually feebly and broadly

sinuate from the rather prominent basal angle ; apical margin not

distinct from the external lobe, the latter broadly and not very evenly

arcuate, very feebly defined from the internal lobe by a minute sinu-

ation ; apex clothed with rather long setæ ; internal border more or

less sinuous ; internal lobe small.

Appendage minute within the transverse fossa .

Superior pudendal membrane longitudinally rugulose and not quite

reaching the internal apical lobe.

Ventrolateral surface moderately convex in basal two-thirds, thence

broadly and feebly concave to apex ; submarginal groove broad be-

neath the explanate external border of the dorsal plate and becoming

continuous with the general concavity ; surface sparsely punctate and

finely setose , setæ longer on apex. Internal margins of the valves

contiguous at basal fifth, subcontiguous apically ; fissure rather

broadly fusiform, and closed in basal half by the inferior pudendal

membrane.

Habitat.-Arizona (Thomas Casey) ; Idaho ( ? ) .

Number of specimens studied, 2 (male and female) .

Type in Colonel Casey's collection .

Type-locality.- Arizona .

Salient type-characters.-Rather robust. Head coarsely and rather

closely punctate. Prothorax with apex broadly, feebly emarginate ;

base transverse, very broadly, feebly sinuate toward the middle ; sides

strongly arcuate at apical third, thence strongly convergent and
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nearly straight to the apex, distinctly sinuate before the base ; disc

rather coarsely, deeply punctate, densely so at the sides, with large

impunctate patches toward the middle. Elytra with disc rather

coarsely, feebly, and subasperately punctate, punctures rather sparse ,

not much denser laterally, confusedly disposed (Casey) .

Diagnostic characters.—The structure of the anterior tibial spurs

allies this species with humeralis alone. The two specimens before

me are smaller and shorter ovate, the punctation is sparser and much

less asperate. The female resembles a large cordata in outline.

I am indebted to Colonel Casey for the authentic male in my col-

lection.

I have before me a small series of specimens collected at Soda

Springs, Idaho, which I refer to the present species until a larger

series shall have been studied. One of the specimens, a male, is more

strongly convex than the male received from Colonel Casey, while

the females have the facies of a moderately smooth cordata, and the

punctuation is slightly coarser, the integuments duller and slightly

more asperate. One male from Idaho has the anterior spur of the

anterior tibiæ much longer and stouter than in that sex of rileyi; in

a single female from the same region the anterior spur is unusually

prolonged and attenuated, being about four or five times longer than

the posterior, which is very short and unusually slender, in the other

females the anterior spurs are at least three times longer than the

posterior, much broadened and obtusely rounded at tip ; these are

undoubtedly worn, and those in the female mentioned above with

unusually prolonged spurs represent the normal condition. I believe

that a sufficiently large series of rileyi would show what relation exists

between these forms ; they can be geographical races of either humer-

alis or rileyi. The genital characters are the same as in rileyi.

In the authentic male of rileyi the mentum is moderate and sub-

triangular in outline, the surface not coarsely punctate, feebly convex,

and scarcely foveate laterally.

The prosternum is not at all produced and vertically truncate be-

hind. The mesosternum is obliquely arcuate and very feebly and

broadly concave.

The intercoxal process of the abdomen is evidently slightly trans-

verse and about a third of its width wider than the metasternal

salient.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at basal third.

Post-coxal part of the first abdominal segment is equal in length

to that of the process, and also equal to the third segment in length ;

the second is about one-half longer than the fourth.

The profemora are clavate ; the grooves have distinct margins that

are asperulate and become contiguous at basal third.
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The mesofemora are feebly tumid, and the grooves have feebly

formed margins that are finely muricate, becoming contiguous and

evanescent at middle.

The metafemora have subparallel surface lines, and the grooves are

as on the mesofemora.

The tibia are without tarsal grooves and the articular cavities are

closed . All of the tarsi are missing on the authentic specimen under

consideration, except a single metatarsus and that is proportioned as

in humeralis.

GROUP II.-TRICOSTATA SECTION.

The species of this group differ from those of Group I in the

broad, flattened form, with the elytra truncate at base and the

humeral angles rectangular ; the prothorax is likewise broadened at

base, with the angles rectangular, overlapping the humeral angles

of the elytra. The pronotal disc is much less declivous laterally and

the marginal bead is always visible when the surface is viewed verti-

cally from above ; there is consequently scarcely any variation in the

characteristic pronotal outline.

The anterior spurs of the anterior tibiæ are distinctly thickened and

broadened in both sexes, less so in the male where they are always

more so than in the same sex of the preceding group.

The first joint of the anterior tarsi is always more or less thickened

at tip beneath and even slightly produced ; a tuft is also evident.

In the females the dorsal plates of the genital valves are broad and

oblong. (See Plate 1, fig. 11 , and Plate 3 , fig. 20. )

There is also a development of pubescence in one species at least.

The hairs are setiform .

ELEODES TRICOSTATA Say.

Blaps tricostata SAY, Journ . Acad . Nat. Sci. Phila. , III, 1823, p. 262.

Eleodes tricostata LECONTE, Proc. Acad. Nat. Sci ., Phila., 1858, p. 181.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 307.

Eleodes planata SOLIER, Studi Ent., 1848, p. 366.

Pimelia alternata KIRBY, Fauna Boreali-Amer. , IV, 1837, p. 232.

Eleodes robusta LECONTE, Proc. Acad. Nat. Sci. Phil. , 1858, p. 183.

Oblong to oblong-oval, black, opaque, clothed with short setiform

hairs, each arising from a puncture.

Head moderate, feebly convex, rather finely, more or less densely

and evenly punctate, punctures more or less sparse on the vertex ;

frontal suture usually defined, surface more or less broadly impressed

across the fronto-epistomal junction. Antenna moderately short, not

reaching to the prothoracic base, outer three joints very feebly com-

pressed, scarcely dilated, third joint hardly as long as the next two
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taken together, fourth very slightly longer than the fifth, the latter

with sixth, seventh, and eighth subequal in length, the eighth feebly

triangular, ninth and tenth suborbicular, eleventh oval.

Pronotum widest at the middle, a little less than one-half wider

than long and at least twice as wide as the head ; disc moderately con-

vex, with broad, shallow basal impressions, finely, evenly and rather

densely punctate, laterally feebly asperate and rugulose ; apex evenly

and somewhat deeply emarginate, marginal head rather fine ; sides

broadly, evenly, and rather strongly arcuate in the anterior four-fifths ,

thence to base oblique or more or less sinuate, marginal bead some-

times fine, at other times rather coarse ; base squarely truncate to

feebly emarginate, rather coarsely margined and about two-thirds

wider than the apex ; apical angles distinct, not acute, sometimes

slightly rounded ; basal angles usually rectangular, rarely slightly

rounded or feebly obtuse.

Propleura quite evenly and rather finely muricately punctate, at

times more or less rugulose.

Elytra oblong-oval, usually widest at the base, sometimes at the

middle ; base truncate, slightly overlapped by and a little wider than

the base of the prothorax ; humeri quite rectangular, overlapped by

the basal angles of the prothorax ; sides subparallel to feebly arcuate,

more or less arcuately converging in apical third, apex obtuse ; dise

usually flattened, very feebly to moderately convex, laterally sub-

acutely margined by the subhumeral costæ, arcuately declivous pos-

teriorly, more or less costate , there being a common sutural, two discal ,

a humeral and subhumeral costa on each elytron , alternating costæ

being usually more or less rudimentary or obsolete , sulci more or less

shallow ; surface scabrous from rather fine, densely placed muricate

punctures, which become slightly tuberculiform on the slightly ele-

vated intervals ; inflexed sides inwardly and obliquely declivous, sur-

face plane and muricately scabrous ; pubescence dual, consisting of

nearly erect brownish setæ, and subfusiform, paler, flattened , more

fragile and semi-reclining subsquamiform hairs. The costæ are usu-

ally more coarsely muricate.

Epipleura rather narrow and gradually diminishing in width from

base to apex, the superior margin rather strongly and broadly sin-

uate beneath the humeral region ; surface evenly and muricately

punctate.

Sterna more or less evenly and muricately punctured .

Parapleura rather finely and asperately punctate.

Abdomen somewhat shining, finely, submuricately, and rather

sparsely punctulate, sometimes rugulose.

Legs somewhat slender. Anterior femora mutic ; anterior tibial

spurs dissimilar in the sexes, the anterior spur curved, larger, and

longer than the posterior. Anterior tarsi slightly dissimilar in the
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sexes, first joint slightly thickened and feebly produced at tip be-

neath with a tuft of spinules interrupting the groove.

Male.-Oblong-oval, somewhat elongate. Antennæ reaching to the

posterior fifth of the prothorax. Elytra usually widest at the base

and thence arcuately narrowing to apex. Abdomen slightly oblique,

moderately convex, distinctly impressed at base of the first segment

and between the coxæ. Anterior spur of the anterior tibia about one-

half to one-third longer than the posterior, gradually tapering from

base to apex, and acute. First joint of each anterior tarsus with a

small, subacute tuft of yellowish modified pubescence on the produced

tip beneath ; second joint slightly thickened at tip beneath with a

similar and rather inconspicuous tuft ; groove interrupted.

Female. Oblong, robust. Antennæ reaching to the posterior

fourth of the prothorax. Elytra broadly oval and usually widest at

the middle, scarcely narrowed but more or less arcuately rounded pos-

teriorly. Abdomen horizontal and rather strongly convex. Anterior

spur of the anterior tibia about twice as long as the posterior, curved,

distinctly broadened, with sides quite parallel, somewhat narrowing

at tip . First joint of an anterior tarsus with a tuft of ordinary pic-

eous spinules on the thickened tip ; second joint unmodified.

The present species is quite variable, and I deem it proper to indi-

cate four incipient races, as follows:

Forma typica. Slightly elongate in form, pubescence usually pale

flavate in color . Elytra distinctly flattened , normal costa well devel-

oped, the intermediate completely obsolete or very feebly indicated ,

intervals broad and flat.

Forma ovalis.-Oval, short and robust in form. Pubescence

usually black. Elytra rather strongly convex, normal costa well

developed and somewhat glabrous and shining, intermediate costæ

more or less evident.

Forma costata .-General form as in typica but smaller. Elytral

costa more or less strongly and quite equally developed.

Forma robusta.-Form broadly oblong, large. Elytra more or

less convex, all of the costæ more or less developed, rather coarsely

muricate, at apex becoming subspiculiferous.

Measurements.- Males : Length, 13-22.5 mm.; width, 6.5-10.5 mm .

Females: Length, 14-22.5 mm.; width, 7-11.5 mm.

Genital characters, male.--Edeagophore flaxseed -shaped , slightly

elongate and not arched.

Basale oblong, evenly convex and more or less gibbous in basal half;

sides evenly arcuate.

Apicale triangular, slightly elongate, feebly arched ; dorsal surface

evenly convex, with a moderately wide median membranous groove

in apical half; sides feebly arcuate or nearly straight ; apex subacute ;

base more or less broadly arcuate, scarcely sinuate laterally.
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Sternite transversely parabolic. Each lobe with the outer border

evenly arcuate ; apex more or less rounded ; internal border more or less

straight ; surface feebly convex, shining, sparsely to rather densely

punctate, setose , setæ not dense and moderate in length. Membrane

slightly setose across the bottom of the sinus, the latter moderate in

size.

Female.-Genital segment quadrate, slightly longer than wide,

with a slight antero-posterior convexity, setose.

Valvula (Plate 3, fig. 20 ) .- Dorsal plate oblong, varying more or

less in width. Surface glabrous and shining, plane to feebly concave,

sparsely punctate in apical half and along the internal moiety to

base, setæ rather short ; sides subparallel ; outer lobe of apex not

differentiated from the apical margin of the plate, evenly rounded,

well developed, scarcely defined from the very small and hardly visible

internal lobe. The valvular apex obliquely and inwardly truncate,

sometimes very slightly sinuate at the inner third, apical area set

with rather long and flying setæ .

Appendage small and conical, partly visible from above, directed

backward and more or less inward.

Superior pudendal membrane long, reaching to the base of the in-

ternal lobe of the apex, and longitudinally rugulose.

Ventrolateral surface more or less evenly and moderately convex,

sparsely punctate and setose, setæ rather short ; submarginal groove

arcuately bending inward to the fossa, well defined beneath the

explanate external border of the dorsal plate and external apical

lobe, the latter set with quite long flying hairs. Internal margins

of the valves contiguous in basal fifth , genital fissure broadly fusi-

form, margins of the valves not closely approximated at apex. In-

ferior pudendal membrane visible in basal half of the genital fissure.

Habitat.-Texas (Clifton , Bosque County, G. W. Belfrage ; San

Diego, E. A. Schwarz ; San Antonio, H. Soltau ; Alice, E. A. Schwarz ;

Mobeetee, October) ; New Mexico (Santa Fé Canyon, 7,000 feet,

August, F. H. Snow ; Albuquerque, February, collector, H. Soltau ;

Las Vegas, August, Barber and Schwarz) ; Oklahoma (South Mc-

Alester, June, H. F. Wickham) ; Kansas (Topeka, Hubbard and

Schwarz ; Riley County, May and September, Popenoe ; Finney

County, September, H. W. Menke, collection of Ralph Hopping ;

Onaga) ; Colorado (Colorado Springs, June and April, H. Soltau ;

Glenwood Springs, June, Hubbard and Schwarz ; Denver, H. Soltau ;

Gulnare, Las Animas County, collection of California Academy of

Sciences ; La Junta, Golden, Poudre Canyon, near Long's Peak, Estes

Park, Lamar, Sterling, Holly, Fort Collins, La Veta, Veta Pass,

Wickham's list) ; Iowa (Sioux City, April, H. Soltau) ; " Taken at

Ames by Professor Osborn, while Professor Shimek has taken it in

Lyon County (June) ; eastern Emmet County (August) ; southern
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Dickinson County (August) and eastern Woodbury County (Sep-

tember) ; it extends as far east as Independence, Buchanan County,

September, on a broad, dry sand flat, along theWapsipinicon Bot-

tom (H. F. Wickham, Iowa Acad. of Sci. , 1899 ) ; Wyoming

(Cheyenne, May ; collectors, Hubbard and Schwarz ) ; Montana

(Helena, May; Assiniboine, August ; collectors, Hubbard and

Schwarz) ; Southern Dakota (Sioux Falls, May, H. Soltau ) ; British

America (Medicine Hat, September, C. V. Riley) .

Number of specimens studied , 110 .

Type destroyed.

Type-locality given by Say, Missouri and Arkansas.

Salient type-characters.-Body oblong-oval, with numerous minute

prostrate hairs. Thorax transversely subquadrate, anterior edge

concave ; basal edge rectilinear, covering the base of the elytra ; lateral

edge arcuate ; anterior angles rounded ; posterior angles excurved.

Elytra scabrous, with three elevated lines, a common sutural , and a

lateral one on the edge, intermediate spaces broad, flat, not concave,

and sometimes with the appearance of a slightly elevated longitudinal

line alternating with the others (Say).

Diagnostic characters.-A distinct species, dull in color, sparsely

pubescent, and with more or less costate elytra.

In the typical form there is a humeral, a subhumeral, sutural, and

two discal costa, the intervening costæ obsolete or very feebly indi-

cated, with the intervening spaces flat and wide.

In the costate form all of the costæ are developed and of about

equal prominence ; the individuals are usually under the average

size and decidedly oblong in form; males more frequently observed.

The individuals of the oval form are more or less oval and rather

convex, the costæ are normal , strong, and frequently glabrous, the

pubescence may be blackish or of the normal fulvous color.

The robust form is a larger, stouter, and decidedly more coarsely

· sculptured variety. Laterally and at apex the murications are quite

spiculiform.

The mentum is comparatively small, triangular to trapezoido-

triangular in general outline ; surface feebly convex, more or less

slightly impressed along the sides at times, rather finely punctate,

each puncture with a short seta .

Prosternum comparatively broad between the coxæ, usually convex

antero-posteriorly and more or less arcuate or vertical behind, rarely

subtruncate or submucronate.

The mesosternum is usually arcuately vertical and more or less

moderately concave, sometimes feebly so .

The intercoxal process of the first abdominal segment is quadrate

and equal in length to the post-coxal part of the same segment ; it is

also equal to the second in length; the third segment is one-half
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longer than the fourth, the latter slightly more than one-half longer

than the second (male) ; in the female the second is slightly longer.

The metasternal process is about one-fifth narrower (male) , to equal

in width (female ) to the abdominal salient .

The metasternum laterally between the coxa is as long as the width

of a mesotibia at middle.

The profemora are moderately robust, slightly tumid, in outline

elongately oblong-oval, narrowing a little at base ; the tibial grooves

are well marked, concave, glabrous, and shining, margins subcarinate,

arcuately converging to become contiguous at basal third.

The meso- and metafemora are subparallel in their surface lines,

respectively, scarcely at all tumid ; the grooves are less strongly

defined, the margins becoming contiguous and evanescent at near the

middle.

The tibia are without tarsal grooves and muricate throughout ;

the protibial articular cavities are more or less open and slightly

advanced upon the outer face of the tibia ; the meso- and metatibial

articular cavities are closed.

The tarsi are comparatively long and moderately slender.

In the female of forma typica the protarsi are about one-half of

their length shorter than a mesotarsus. Joints one to four gradually

and slightly diminish in size and length ; the fifth is about equal in

length to the second, third, and fourth taken together ; the first is

about equal in length to the second and third taken together.

The mesotarsi are one- fourth of their length shorter than a meta-

tarsus. Joints two, three, and four gradually diminish in length

and size ; the first and fourth are subequal in length, and about equal

to the length of the second and third taken together. Metatarsi

about one-half of their length shorter than a metatibia . Joints one

to three gradually diminish in width ; first joint about as long as the

second and third taken together ; the fourth is distinctly longer than

the second.

ELEODES PEDINOIDES LeConte.

Eleodes pedinoides LECONTE, Proc. Acad . Nat. Sci . Phila . , 1858, p . 183.

Eleodes asperata LECONTE, Proc . Acad. Nat. Sci . Phila. , 1858, p. 183.

Oblong to somewhat broadly oval, black, elytra frequently more

or less reddened along the suture, integuments more or less shining.

Head about twice as wide as long, more or less convex, frequently

with small, irregular impressions, moderately coarsely but not very

densely punctate, punctures rather evenly placed on the frons and

epistoma, vertex with irregular impunctate areas ; frontal suture

usually distinct and more or less impressed. Antenna moderate in

length and stoutness, outer three or four joints feebly compressed,

scarcely or very feebly. dilated , third joint about equal to the fourth
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and fifth taken together, the fourth slightly longer than the fifth,

the latter, with sixth and seventh subequal in length, eighth slightly

shorter and feebly triangular, ninth and tenth irregularly orbicular,

eleventh oval to subtrapezoidal and scarcely longer than wide.

Pronotum widest at the middle and more than twice as wide as

the head, and about one-half wider than long ; disc smooth, moder-

ately and evenly convex, frequently with small, irregularly placed

impressions, rather finely and more or less sparsely punctate, with

rather broad impressions within the basal angles ; apex moderately

and evenly emarginate, usually distinctly margined, bead mod-

erate ; sides evenly, broadly, and rather strongly arcuate in anterior

five-sixths, thence to base oblique or more or less sinuate, distinctly

and rather coarsely beaded ; base feebly emarginate to truncate and

rather coarsely margined ; apical angles distinct, not acute nor

rounded ; basal angles rectangular or feebly obtuse.

Propleure rather finely, thickly, and submuricately punctate and

rugulose.

Elytra oval, glabrous, not pubescent, usually narrowing at or some-

times broadest at the base, the latter truncate and more or less sinuate

laterally, slightly wider than the contiguous prothoracic base ; hu-

meral angles subrectangular, extending under the basal angles of

the prothorax ; sides more or less moderately and evenly arcuate,

apex obtuse and not produced ; disc depressed on the dorsum, slightly

convex, sides rather narrowly rounded and inflexed, sometimes

slightly carinate at humeri, rather evenly and arcuately declivous

posteriorly ; surface feebly sulcato-striate, intervals more or less

moderately convex, striæ submuricately punctate, punctures irregu-

larly and more or less densely placed ; intervals smooth, irregularly

and more or less sparsely punctate ; inflexed sides inwardly oblique

and feebly convex to plane, not in the least striate, irregularly,

rather evenly, finely submuricately punctate and rugulose. Occa-

sionally the punctures at the sides near the apex become strongly

muricate or subspiculate.

Epipleura slightly wider than in tricostata and gradually dimin-

ishing in width to apex, the superior margin beneath the humeri quite

broadly sinuate ; surface irregularly and rather finely submuricately

punctate.

Sterna more or less glabrous and somewhat obsoletely or finely punc-

tate and rugulose.

Parapleura finely, subasperately and rather densely punctate.

Abdomen more or less glabrous, finely, rather sparsely and more

or less obsoletely punctulate and rugulose.

Legs moderate, femora mutic ; anterior tibial spurs dissimilar in the

sexes, the anterior larger and longer than the posterior ; tarsi very
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slightly dissimilar in the sexes, first joint of the anterior tarsi slightly

produced at tip beneath.

Male.-Oblong, somewhat elongate and moderately narrow, anten-

næ reaching to the prothoracic base. Elytra moderately and gradu-

ally narrowed in apical third ; abdomen slightly oblique, moderately

convex from side to side, broadly and indefinitely flattened along the

middle ; intercoxal process more or less concave. Anterior spur of the

anterior tibia about a third longer than the posterior, scarcely curved

and moderately thickened, gradually narrowing from base to apex,

the latter acute. First joint of the anterior tarsi with a small but

definite tuft of silken pubescence on the thickened tip beneath. Sec-

ond joint simple.

Female.-Oblong-oval , robust. Antennæ reaching to the posterior

fifth of the prothorax. Elytra broadly oval and arcuately narrowing

in apical fourth. Abdomen horizontal, strongly convex and not

impressed. Anterior spur of the anterior tibia slightly more than

one-third longer than the posterior, curved, distinctly broadened, sides

subparallel and rather suddenly narrowed at apex. First joint of the

anterior tarsi with a tuft of piceous spinules upon the produced tip

beneath.

Two forms may be recognized :

Forma typica.-Glabrous and not pubescent.

Forma asperata. (LeConte. ) Subscabrous. Antennæ scarcely

reaching to the base of the prothorax ; sides of the elytra at apex

decidedly muricate to subspiculate. Legs sparsely clothed with pale,

flavate, recumbent hairs.

Measurements.-Males : Length, 19.5-26 mm.; width, 6.5-10 mm.

Females: Length, 19-27 mm.; width, 8.5-12 mm.

Genital characters, male.-Edeagophore more or less elongately

fusiform and feebly arched.

Basale more or less elongately suboval, strongly convex and more

cr less gibbous in basal half, smooth and shining ; sides evenly arcu-

ate and converging slightly from apex to base.

Apicale triangular, slightly elongate, evenly convex above with a

rather broad median membranous groove in apical half; sides feebly

arcuate to feebly subsinuate in apical half ; apex subacute and very

narrowly rounded ; base feebly and broadly lobed at middle and

feebly sinuate laterally.

Sternite more or less parabolic in outline, about as long as wide.

Each lobe with the external margin more or less evenly arcuate,

sometimes scarcely subangulate at middle ; apex subacute to nar-

rowly rounded ; internal margin more or less arcuate ; surface feebly

convex, shining and glabrous, quite regularly and not densely

punctate, setose, setæ, moderate in length and slightly longer in apical
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area. Membrane setose across the bottom of the sinus, the latter

moderate in width.

Female.-Genital segment quadrate and somewhat strongly setose.

Valvula (Plate 1 , fig. 11 ) .- Dorsal plate oblong and slightly con-

vex antero-posteriorly ; external border straight to feebly arcuate,

apically not defined from the apical lobe, with internal border feebly

arcuate ; surface more or less shining, rather coarsely punctate in

apical half and along the inner moiety to base, setose, setæ rather

long and more or less flying. Apex with the outer lobe well de-

veloped, evenly rounded and equal in width to the outer two-thirds

of the dorsal plate, separated from the small and subacute internal

lobe by a more or less well-marked sinuation, both lobes clothed with

long flying hairs.

Appendages sometimes visible from above, small and mammilli-

form.

Superiorpudendal membrane long reaching to the base of the small

internal lobe, and longitudinally rugulose.

Ventrolateral surface evenly convex, defined from the apex and

explanate external border of the dorsal plate, by the submarginal

groove which passes arcuately inward to the fossa ; surface sparsely

punctate and setose, setæ rather short and recumbent. The internal

margins of the valves are contiguous in basal fifth ; genital fissure

quite broadly fusiform with the inferior pudendal membrane visible

in the basal half.

Habitat. Texas (Cameron County, H. F. Wickham ; Bosque

County, G. W. Belfrage) .

Number of specimens studied , 29 .

Type in the LeConte collection.

Type-locality. " Texas ;" collected by Messrs. Schott, Haldeman ,

and Weise.

Salient type-characters.-Somewhat shining . Thorax sparsely

punctulate, slightly convex ; sides strongly rounded , posteriorly

oblique, scarcely sinuate ; base truncate ; disc with a small impression

within the basal angles ; apical angles with tips rounded. Elytra

with the dorsum deplanate, not margined ; humeri acute and slightly

prominent ; disc sulcato-striate, striæ submuricately punctate, inter-

vals sparsely punctate, towards apex convex and asperate ( LeConte. )

Diagnostic characters. Quickly separated from tricostata and

neomexicana by its shining and glabrous integuments. The elytra

are feebly sulcate with the intervals more or less moderately convex.

In the asperate form the surface luster is duller and the punctures

become more or less muricate, at the sides and apex are acute tubercles

which terminate in short yellowish bristles ; the femora are also

sparsely clothed with recumbent flavate hairs, that are not observed

in the typical form.
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Forma asperata appears to connect tricostata and pedinoides.

The mentum, pro- and mesosternum do not differ from those of

tricostata.

The metasternal and abdominal processes and abdominal segments

are also as in the above species, although well developed females

have the second abdominal segment longer and almost twice as long

as the fourth.

The femoral and tibial characters are quite similar to those ob-

served in tricostata.

The tarsi are comparatively long and a little stouter than in the

last-named species, and the narrowing of the joints from the first to

the fourth or third is less evident.

In the female of the typical form the protarsi are about two-thirds

of their length shorter than a mesotarsus. Joints two to four are sub-

equal in length and width ; the fifth is a little longer than the third

and fourth taken together, while the first in distinctly shorter .

The mesotarsi are one-fifth of their length shorter than a meta-

tarsus. The total length of the first joint is about equal to the com-

bined lengths of the second , third , and fourth ; the fifth is scarcely as

long as the second and third taken together.

The metatarsi are about two-thirds as long as a metatibia. The

first joint is distinctly longer than the second and third taken to-

gether, while the fourth is distinctly shorter.

ELEODES PEDINOIDES var. NEOMEXICANA, new.

Closely related to pedinoides, from which it differs as follows :

Surface dull, subopaque.

Pronotum evenly and moderately convex, basal impressions obso-

lete ; base broadly and not strongly emarginate at middle.

Elytra with the disk feebly depressed, moderately convex from side

to side, laterally somewhat more broadly rounded than in pedinoides,

inflexed portions less sharply defined from the dorsum and slightly

convex ; base emarginate laterally ; humeri not carinate ; surface

obsoletely sulcato-striate, irregularly and rather densely, finely, sub-

granulato-muricately punctate, the sculpturing becoming feebly

asperate about apex.

Epipleura with the superior margin rather more strongly sinuate

beneath the humeri ; surface rather densely and muricately punc-

tate. Legs rather less robust.

Measurements.- Females: Length, 23 mm.; width, 11 mm.

Genital characters.-As in pedinoides, except that the dorsal plates

of the genital segment in the female are comparatively narrower and

59780-Bull. 63-09- -8
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the superior pudendal membrane slightly shorter, not quite reach-

ing the base of the internal apical lobe.

Habitat.-New Mexico (Cloudcroft, August, elevation 9,000 feet,

W. Knaus).

Number of specimens studied, 5. Monotype a female in my own

collection.

Type-locality.- Cloudcroft, New Mexico ; collector, Warren Knaus.

Salient type-characters.—Luster subopaque. Pronotal disk with-

out basal impressions ; elytral sculpturing subgranulato-muricate

and not sulcato-striate.

Diagnostic characters.—Easily recognized by the salient type char-

acters.

Differs from tricostata by the more convex elytra without any evi-

dence of costæ.

Neomexicana is a distinct and in all probability an extreme varia-

tion of pedinoides and in no way related to any other known species.

As

The asperate form of pedinoides is evidently a connecting link be-

tween tricostata and the last -named species. For some time I was

undecided as to the propriety of considering it a race of tricostata,

but finally decided that it had greater affinity with pedinoides.

a race of tricostata it would be analogous to neomexicana. Its form

is variable, sometimes that of the one and again that of the other

species ; the sculpturing most usually is that of pedinoides, while the

sparsely placed flavate pubescence is that of tricostata.

In all probability a large series would corroborate the opinion

already expressed-that it is a connective form.

In neomexicana the prosternum is as in pedinoides, although usu-

ally more or less vertically subtruncate behind, rarely feebly submu-

cronate. Other sternal , abdominal , and crural characters are as in

pedinoides.

The tarsi are less elongate than in pedinoides and about as stout,

and the narrowing of the joints from the first to the fourth is only

distinctly evident in the protarsi ; the meso- and metatarsi have their

respective joints mutually subequal in width .

In the female the protarsi are about one-half of their length shorter

than a mesotarsus.

The mesotarsi are one-ninth of their length shorter than a meta-

tarsus, and a metatarsus about one-half of its length shorter than its

metatibia. Otherwise as in pedinoides.

Subgenus LITHELEODES, new.

Species under moderate size and ovate in form, the elytral sculptur-

ing varying from smooth to tuberculate.

The prothorax is usually subquadrate ; the anterior femora of the

males are more or less dentate in part of the species ; first joint of
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the anterior tarsi in the male may bear a minute tuft of pubescence at

tip beneath ; in the female the first joint is more or less thickened and

slightly more prominent ventrally than the others ; in both sexes the

plantar groove is quite entire, except at the extreme apical margin of

the first joint; it is nearly entire at this point in some males.

The pubescent tuft is most evident in extricata; less in the other

species where it is darker in color and frequently quite obsolete.

The subgenus is founded upon the female genital characters, which

are distinctive of the present aggregate.

Subgeneric genital characters, male.-Apicale of the edeagophore

triangular, sides sinuate, and the apex more or less attenuate ; dorsal

surface more or less longitudinally grooved at middle.

Female.-Genital segment quadrate to triangulo-parabolic, rather

thickly clothed with flying hairs. Dorsal plate of each valve oval-

oblong in outline, with the internal moiety reflexed and impunctate,

external one-half broadly and slightly reflexed ; external border al-

most straight to more or less arcuate, passing into the apical margin

abruptly, forming an angle, or more gradually and arcuately so.

Apex small and membranous.

Appendage large, more or less semi -elliptical , sometimes subconical ,

flattened, with external border frequently continuing the line of the

external margin of the dorsal plate. Fossa narrow and transverse .

Superior pudendal membrane.-Usually scarcely rugulose and

variable in length, long in extricata and letcheri, short in arcuata

and granulata.

Distribution.-Extricata has a very extensive distribution , occur-

ring in Texas, New Mexico, Arizona, Nevada, Utah, Colorado, Kansas,

Nebraska, Wyoming, Idaho, Montana, Dakota , and eastern Oregon.

Arcuata is only known to me from Arizona .

Granulata, in Oregon, northern and eastern California, in the desert

regions ; and if determinations are correct, in New Mexico and Colo-

rado. If this be true, it will be found to occur in the intervening

States.

Letcheri in western Nevada and vandykei in northeastern Cali-

fornia and Oregon.

Genealogy - Arcuata and extricata have no doubt arisen from a

common ancestral ramus, and from the other division of the ancestral

trunk granulata and letcheri have had their origin.

Extricata and granulata are no doubt the older stock, and are at

present diverging at different parts of their distributional area into a

considerable number of incipient races, and continued collecting and

study will bring to light and differentiate many more.
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ANALYTICAL KEY TO SPECIES OF LITHELEODES.

Integuments smooth and not at all asperate :

Anterior femora mutic in the sexes__

Integuments more or less asperate :

_arcuata.

Elytra with approximate rows of punctures, which are feebly muricate

laterally and on the apex ; anterior femora armed in the male ; thorax

finely punctate.

Elytra not sulcate__.

Elytra sulcate__

Elytra more or less distinctly tuberculate_.

Elytra muricately punctate :

Elytra pubescent

__extricata.

var. arizonensis.

--granulata.

___letcheri.

Elytra not pubescent.. var. vandykei.

ELEODES ARCUATA Casey.

Elcodes arcuata CASEY, Contr. to the Descr. and Syst. Col. of N. A., Pt. 1,

1884, p. 47 ; Annals N. Y. Acad. Sci. , V, Nov., 1890, p. 395.

Oblong-ovate to ovate, robust ; shining, glabrous , intense black,

and very finely sculptured .

Head twice as wide as long, broadly and evenly convex, frequently

slightly impressed laterally and along the frontal suture, the latter

more or less evident and bisinuate ; finely and irregularly punctate,

punctures very sparse on the vertex, becoming coarser and slightly

denser laterally and on the epistoma, or dense throughout. Antenna

moderate, reaching to the prothoracic base, subequal in length in the

sexes, outer four joints scarcely compressed or dilated, third joint

equal to the next two combined , fourth to the seventh inclusive sub-

equal, eighth slightly shorter and about as wide as long, ninth and

tenth suborbicular, eleventh ovate.

Pronotum subquadrate, widest at or just in advance of the middle,

one-eighth to one-fifth wider than long; disc moderately convex on

the dorsum, more strongly so and arcuately declivous laterally, very

sparsely and more or less minutely punctulate ; apex broadly emar-

ginate, and quite obsoletely margined ; sides rather strongly and

nearly evenly arcuate, most strongly so just in advance of the middle,

very feebly and minutely sinuate just in advance of the posterior

angles, frequently most strongly arcuate at the middle and very

feebly and more broadly, but briefly sinuate behind, marginal bead

fine ; base evenly rounded, equal to the length, one-third to one-fourth

wider than the apex, very finely or obsoletely margined ; apical angles

acute, basal obtuse, but not at all rounded.

Propleura more or less sparsely punctulate and irregularly, more

or less strongly rugulose.

Elytra oval, widest at the middle, about one-third longer than wide ;

base slightly and evenly emarginate, adapted to the prothoracic
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base, to which it is equal in width; humeri obtuse, angle distinct or

slightly rounded ; sides evenly and more or less strongly arcuate, apex

obtusely rounded ; disc moderately convex, sometimes slightly de-

pressed on the dorsum, quite evenly and strongly rounded at the

sides, strongly, arcuately, and more or less vertically declivous be-

hind ; punctate, punctures small and arranged in regular series ,

intervals each with a row of irregularly spaced smaller punctures,

punctures confused laterally, sometimes diffusely punctate through-

out with series scarcely evident .

Epipleura somewhat wide, scarcely dilated beneath the humeri ,

thence gradually narrowing to apex, superior margin feebly and

very broadly sinuate in basal fifth ; surface glabrous, at times nearly

impunctate, often minutely, sparsely and irregularly punctulate.

Sterna usually shining, irregularly punctate and rugulose.

Parapleura rather coarsely punctate.

Abdomen shining, sparsely and quite regularly punctate, at times

more or less rugulose ; sculpturing coarser at middle of the first seg-

ment, punctures denser and coarser on the fifth segment.

Legs moderate in length and stoutness, anterior femora feebly

sinuate and mutic in the sexes ; anterior tibial spurs slightly dis-

similar in the sexes as well as the anterior tarsi .

Male.-Moderately narrow, oblong ovate. Elytra somewhat rounded

behind , arcuately and almost vertically declivous posteriorly. Abdo-

men moderately oblique, moderately convex, broadly and rather

slightly impressed on the first segment. Anterior tibiæ with the

anterior spur slightly longer and a little stouter than the posterior ;

anterior tarsi with the first joint rather simple at tip beneath, the

margino-apical tufts of spinules not conspicuous, groove somewhat

entire.

Female.-Robust, ovate. Elytra more or less strongly arcuate and

vertically declivous behind. Abdomen horizontal and more or less

strongly convex ; anterior spur of the anterior tibiæ slightly broad-

ened, quite acute, and scarcely longer than the posterior ; first joint of

the anterior tarsi moderately thickened at tip beneath and set with

short piceous spinules, groove obliterated at tip .

Measurements.-Males : Length, 12.2-14 mm ; width, 5.2-5.5 mm.

Females: Length, 14-16 mm ; width, 6.8-7.2 mm.

Genital characters.—Male.-Edeagophore oblong-oval , pointed at

the apical extremity, slightly arched.

Basale oblong, surface moderately and evenly convex ; sides feebly

arcuate.

Apicale triangular ; surface moderately convex, more or less de-

pressed on the dorsum, with a moderately narrow median groove at

middle third ; sides arcuate in basal third , thence broadly and moder-
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•

ately sinuate to tip ; apex feebly attenuate and subacute ; base with

a rounded lobe at middle third, feebly and broadly sinuate laterally.

· Sternite quadrato-parabolic, each lobe with the outer border

straight and more or less obliquely truncate apically, angle nar-

rowly rounded ; internal border straight ; surface feebly convex,

sparsely punctate and setose, setæ moderately long about apex and

not dense.

Female.-Genital segment subequilaterally triangulo-parabolic,

rather short and setose.

Valvula (Plate 4, fig. 25 ) .-Dorsal plate oval -oblong, distinctly con-

cave ; surface glabous and shining, sparsely punctate, each puncture

with a long seta , internal moiety in apical half impunctate and more

or less reflexed , outwardly also somewhat reflexed ; external border

evenly arcuate, angle broadly rounded ; apical margin oblique pass-

ing onto the apex, the latter triangular, acute and rather slender ;

angle and apex clothed with quite long flying hairs ; internal border

arcuate apically, sinuate toward base.

Appendage conical to depresso -conical, moderate in size with a

tuft of rather long hairs. Fossa transverse.

Basal prominences not evident.

Superior pudendal membrane scarcely to feebly and distantly longi-

tudinally rugulose, reaching to about the middle of the dorsal plate,

opaque ; valvular membrane closing the intervalvular cleft apically.

Ventrolateral surface. Body moderately convex at base and more

or less transversely concave before the apex ; submarginal groove fine.

Margins of the fossa not fringed with hairs. Apex appears sub-

laminate with the internal angle ofthe fossa.

Internal margins of the valves contiguous, genital fissure very nar-

row and closed. Inferior pudendal membrane not visible.

Habitat.-Arizona (Casey ; H. K. Morrison ; Chiricahua Moun-

tains, July, Fort Grant, July, Santa Rita Mountains, May, all in the

collection of Hubbard and Schwarz ; Santa Rita Mountains, 5,000-

8,000 feet, June, F. H. Snow) .

Number of specimens studied, 24.

Type is in the collection of Col. Thomas Casey.

Type-locality.-Arizona.

Salient type-characters.—Form, robust ; shining and glabrous, very

finely sculptured.

Interocular surface broadly and evenly convex ; between the eyes

the punctures are very fine and irregularly scattered, gradually

increasing in size and density anteriorly ; on the epistoma they are

very close and much larger.

Prothorax with base one-fourth longer than the apex ; sides strongly

and nearly evenly arcuate, most strongly so just in advance of the
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middle, very feebly and minutely sinuate just in advance of the

posterior angles ; apex broadly emarginate, -base very broadly and

feebly arcuate ; anterior angles acute, posterior obtuse, but not at all.

rounded ; disk moderately convex, minutely granulate, very sparsely

and somewhat irregularly punctate, punctures very minute.

Elytra at base as wide as the contiguous pronotum. Surface mi-

nutely and regularly creased , very minutely and strongly granulated,

rather feebly and minutely punctate, punctures arranged in regular

striæ, with a single row of smaller punctures between (Casey) .

Diagnostic characters.- Smooth, very finely sculptured, the elytral

punctures are arranged in widely spaced rows, with rows of smaller

punctures between, frequently the serial arrangement is lost and

the punctures are irregular throughout. The anterior femora are

mutic in both sexes.

In extricata the anterior femora are armed in the male, and the

elytral sculpturing consists of closely placed series of approximate

punctures, with an interstitial series of more widely spaced punctures,

frequently the punctures of both series are subequal in size and spac-

ing and, as a whole, finer or coarser. The humeri are more prominent

anteriorly.

Granulata has the elytra sculptured with rows of more or less

elevated and rather smooth, shining tubercles, and the interspaces

are opaque. The males have the anterior femora more or less armed.

Letcheri and vandykei are more elongate and in form more like

certain smaller Melaneleodes ; the pronotal apical angles are never

as prominent anteriorly as in the present species. In letcheri the

elytra are sparsely clothed with flying hairs, and in vandykei as well

the elytral sculpturing is subasperate. Colonel Casey writes that

the pronotum and elytra are finely granulate, the latter minutely

creased as well , but these are microscopical characters only seen under

moderately high power and are of no diagnostic value. Such micro-

scopical sculpturing can be seen in numerous other species ; it is to

be observed in extricata.

The differences of width between the abdominal intercoxal salient

and that of the metasternal salient, as observed in arcuata and

extricata, are evident, as Casey states, and are good structural dif-

ferential points, but are not to be always absolutely relied upon.

In " extricata the intercoxal salient of the first ventral segment is

about as wide as the intercoxal salient of the metasternum, while in

arcuata the first is very much wider than the second. "

I agree with Colonel Casey in considering arcuata a distinct species ,

although related to extricata. The males of the two species are dif-

ferent. The elytra are more rounded behind as viewed vertically
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from above and strongly declivous in the former, much more atten-

uated and pointed, and gradually declivous posteriorly in the latter ;

anterior femora mutic in the former, armed in the latter.

Cognata Haldeman is a form of extricata, and the males have the

anterior femora armed and therefore distinct from arcuata.

The large series of some 400 examples of extricata warrant me in

drawing the above conclusions. Upon the form of the elytra alone

I would not separate arcuata, but as far as I have been able to com-

pare males of the two species, those of arcuata are never armed.

It is possible-as in armata-that extricata may lose the femoral

teeth in certain examples, and arcuata to gain them ; it is either sup-

pression in the one or atavistic reversion in the other. If it be found.

a common occurrence there would still be sufficient characters to dif-

ferentiate arcuata; the latter might be considered out of place in the

present subgenus.

The mentum is more or less parabolic in outline and rather more

than moderate size ; the lateral lobes are small and not usually notice-

able ; surface longitudinally subcarinate at middle and deeply foveate

laterally, scabrous and feebly setigerous.

The prosternum is not suddenly protuberant ventrally with the

coxæ, but moderately so and more or less evenly arcuate from the

anterior border ; the intercoxal portion is subhorizontal or moderately

arcuate, gradually narrowed behind and quite strongly mucronate.

The mesosternum is more or less arcuately declivous and concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apex.

The abdominal process is feebly transverse (male) or more strongly

so (female ) , and one- fifth (male) to one-third of its own width wider

than the metasternal salient.

The post-coxal part of the first ventral segment is equal in length

to the third ; the second is about twice as long (male) or distinctly

twice as long ( female) as the fourth .

The profemora are moderately clavate, the mesofemora just the

least thickened outwardly ; the metafemora are subequal in width

throughout.

The tibial grooves are shallow, the margins not strong.

The tibia are without distinct tarsal grooves, which are at times

feebly indicated. Articular cavities closed. Tarsi moderate. Pro-

tarsi stouter in the female.

Tarsal formula :

Pro. Meso. Meta. Metatibia .

Male.- 2 23 3 5

Female.-2 21 3 48
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ELEODES EXTRICATA Say.

Blaps extricata SAY, Journ. Acad . Nat. Sci . Phila., III , 1823, p. 261 .

Elcodes extricata LECONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p. 181.-HORN ,

Trans. Amer. Phil. Soc. , XIV, 1870, p. 309.-CASEY, Contr. to the

Descr. and System. Col. of N. Amer., Pt. 1 , 1884, p. 48.

Eleodes cognata HALDEMAN, Stansbury's Explor. and Survey, Great Salt

Lake, Utah, Appendix C, p . 376.-CASEY, Annals N. Y. Acad. Sci ., V,

Nov., 1890, p. 395.

Fusiform-ovate to ovate, about twice as long as wide, smooth, shin-

ing to subopaque. Anterior femora armed in the male ; the first

joint of the anterior tarsi is clothed on the slightly thickened tip

beneath, with a small subacute tuft of yellowish pubescence (fresh

examples).

Head twice as wide as long, moderately convex, more or less im-

pressed laterally and feebly so along the frontal suture, the latter

usually more or less vaguely indicated ; finely and not very densely

punctate, punctures denser on the sides and epistoma. Antennæ

quite long, outer four joints very feebly compressed and very slightly

dilated, third joint subequal to the next two taken together, fourth

slightly longer than the fifth, the latter and sixth subequal, seventh

subtriangular, eighth triangular, ninth and tenth suborbicular , elev-

enth ovate.

Pronotum subquadrate, widest at or slightly in front of the mid-

dle , about a fourth wider than long ; disc more or less moderately

convex, rather strongly declivous at the apical angles, finely, evenly,

and not densely punctulate, not denser nor granulate at the sides ;

apex broadly but not strongly emarginate in circular arc, or sub-

truncate, about equal to the length and more or less obsoletely mar-

gined ; sides evenly and not strongly arcuate, narrowing rather more

strongly anteriorly than posteriorly, finely beaded ; base feebly

arcuate, one-fifth to one-fourth wider than the apex and very finely

margined ; apical angles somewhat subacute, with the appearance of

being slightly prominent anteriorly or subrectangular and not

rounded ; basal angles obtuse, slightly or not rounded.

Propleura moderately convex, finely and sparsely or obsoletely

punctulate, quite strongly rugulose.

Elytra oval, widest at the middle, a little more than twice as long

as wide ; base feebly emarginate, adapted to the prothoracic base, which

it scarcely exceeds in width ; humeri acute and slightly prominent

anteriorly, usually more or less adapted to the basal angles of the

prothorax ; sides evenly arcuate, apex rather narrowly rounded and

not produced; disc moderately convex on the dorsum, strongly and

more or less broadly rounded laterally, arcuately declivous pos-

teriorly ; more or less coarsely and rather densely punctate, with a
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tendency to arrangement in approximate rows of closely placed punc-

tures, with smaller and more widely spaced punctures between, most

evident in the smoother and less so in the duller and rougher forms ;

punctures confused at the sides and scabrous with minute and slightly

elevated, appressed points which precede the punctures.

Epipleura moderately narrow, slightly widened at base beneath

humeri, thence gradually narrowing to apex, superior margin rather

strongly and broadly sinuate in basal fourth, scarcely visible from

above at the humeri ; surface smooth, finely, sparsely or obsoletely

punctulate.

Sterna more or less irregularly punctate and rugose.

Parapleura : Mesosternal pieces quite strongly and rather densely

punctate ; metasternal pieces rather sparsely punctate.

Abdomen more or less shining, finely and sparsely punctate, more

strongly so and rugulose between the coxæ, with punctures denser on

the fifth segment.

Legs rather slender and moderately long ; anterior tibial spurs

unequal, the anterior a little longer and slightly stouter than the pos-

terior, both slender and acute : anterior tarsi slightly dissimilar in

the sexes.

Male.-Fusiform-ovate, somewhat elongate and more or less nar-

row. Antennæ reaching slightly beyond the base of the prothorax.

Elytra distinctly and gradually narrowed behind, more or less gradu-

ally and arcuately or obliquely declivous posteriorly ; abdomen more

or less slightly oblique, moderately convex, first segment flattened at

middle, with the intercoxal region more or less concave. Anterior

femora armed with a subacute tooth ; first joint of the anterior tarsi

clothed at tip beneath, with a small subtruncate tuft of golden

pubescence—usually darkly discolored ; tip not very noticeably thick-

ened, groove interrupted.

Female. Ovate, rather robust. Antennæ reaching to the base ofthe

prothorax. Elytra arcuately and somewhat vertically declivous pos-

teriorly, moderately narrowing in apical fourth ; abdomen horizontal ,

strongly and evenly convex, intercoxal process convex rather than

concave. Anterior femora mutic, or at most but very feebly sinuate

in outer fourth ; first joint of the anterior tarsi narrowly and trans-

versely thickened at tip beneath, with short piceous spinules, groove

interrupted at the ventral apical margin.

In the material before me several forms should be recognized to

facilitate the correlation of incipient races :

Forma typica.- Shining. Elytra with the approximate rows of

moderately coarse punctures more or less evident and very feebly

scabrous ; pronotum finely punctulate. Legs moderate.
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Measurements.-Males: Length, 12-15 mm.; width, 4.5-5.5 mm .

Females: Length, 12-15 mm.; width, 5-6 mm.

Forma convexicollis.-Form usually small, shorter, and more ro-

bust. Pronotal disc quite strongly convex, otherwise as in the typical

form.

Measurements.-Males : Length, 11-12 mm.; width, 4.2-4.5 mm.

Females: Length, 11-12.5 mm.; width, 4.5-5 mm.

Forma cognata typica.-Larger, more robust, smoother. Elytral

punctures fine and less scabrous. Surface shining to dull.

Measurements.—Males : Length, 15-17 mm.; width , 5-6.5 mm.

Females: Length, 15-17.5 mm.; width, 6.5-8 mm.

Forma cognata punctata.-Pronotal punctures coarse ; elytra

densely and coarsely punctate, otherwise as in the typical cognata

form .

Measurements.-Males : Length , 12.5-17 mm.; width , 4.5–7 mm.

Females: Length, 11-17.5 mm.; width, 4.5-8 mm.

Forma elongata.-Male with body tapering both ways so as to

be quite evenly fusiform, dorsal median line evenly arcuate from

head to elytral apex ; humeri quite prominent anteriorly ; thorax

quadrate, apical angles acute and anteriorly prominent. Legs long

and slender. Otherwise as in the typical form.

Measurements.-Males : Length, 14-15.5 mm.; width, 4.5-5 mm.

Genital characters, male.-Edeagophore of the usual form, mod-

erate in length, elongately oval- oblong and scarcely arched.

Basale oblong, evenly convex above, with sides feebly and evenly

arcuate.

Apicale slightly elongate and triangular, evenly convex above,

with a short, shallow, linear groove in median third ; sides slightly

arcuate at basal fourth, thence broadly and feebly sinuate to tip , the

latter acute and moderately produced ; base broadly lobed at middle

and feebly sinuate laterally.

Sternite transversely suboblong. Each lobe with the outer border

straight or feebly sinuate in basal half, thence evenly arcuate to apex,

the latter rather narrowly rounded ; internal border straight or sin-

uate ; surface feebly convex, sparsely punctate and setose, setæ longer

but scarcely denser about apical margin. Membrane not setose at

bottom of the sinus.

Female.-Genital segment rather short, trapezoidal in outline, and

setose.

Valvula (Plate 1, fig. 12) .- Dorsal plate somewhat oval-oblong,

inner fourth reflexed , glabrous and impunctate, outer three-fourths

more or less obliquely and less strongly reflexed , sparsely punctate and

setose, setæ moderatly long and flying ; external border very feebly
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arcuate ; internal border quite strongly arcuate ; apical margin trans-

versely or more or less obliquely truncate and scarcely defined from

the apex at internal fourth. Apex small, triangular, and acute at tip.

finely setose.

Appendage quite large, strongly flattened , and semielliptical , with

its external margin directly continuing the line of the external border

of the dorsal plate ; setose, setæ short and flying. Fossa transverse

and narrow.

Superior pudendal membrane reaching to the apical fourth of the

dorsal plate, and more or less irregularly rugulose.

Habitat. Forma typica.-Kansas ; Nebraska ; Colorado (Buena

Vista, July, elevation 7,900 to 8,000 feet ; Robertson, Warren Knaus ;

Denver, October, H. Soltau ; Colorado Springs ; summit of Veta Pass,

July, C. V. Riley ; Gulnare, Las Animas County, July and August,

Calif. Acad. Sciences) . Texas (El Paso ) . Oklahoma (Mangum ,

January, H. S. Barber ) ; Utah ; Arizona (Winslow, July, Barber and

Schwarz ; Chiricahua Mountains, June ; Fort Grant ; Flagstaff, July ;

Humphreys Peak at the base, F. H. Snow ) . New Mexico (Las

Vegas, July) . Wyoming (Big Horn Mountains, July, R. P. Currie ;

Dead Indian Creek ; Cheyenne) . Montana ; Dakota ; Idaho ; Eastern

Oregon; British America (Medicine Hat) .

Forma convexicollis .-Wyoming (Lamarie) ; Montana.

Forma cognata typica.-Arizona (Pinal Mountains, Wickham ) .

Colorado (Gulnare) ; Utah; New Mexico (Cloudcroft, 9,000 feet,

August, Warren Knaus) .

Forma cognata punctata.- New Mexico ; Colorado (Edith, May) .

Forma elongata.-Arizona (Pinal Mountains, Wickham) .

Number of specimens studied, 500 .

Type destroyed.

Type-locality.-" Country of the Arkansas and Platte " (Say) .

Salient type-characters.-Oblong-subovate. Head acutely punc-

tured. Thorax subquadrate, punctures smaller than those of the

head and more distant ; lateral edge regularly arcuate ; apex very

slightly emarginate ; base nearly rectilinear, a little arcuate each side

near the angles, which are obtuse. Elytra destitute of striæ , or dis-

tinctly regular series of punctures, scabrous with minute slightly

elevated points, each of which precedes a puncture ( Say) .

Diagnostic characters.-The anterior femora are armed in the

males, and in both sexes the elytra are sculptured with approximate

rows of rather course punctures, characters not observed in any

species of Melaneleodes. In granulata and its races the elytra are

sculptured with small, flat tubercles arranged in series, with inter-

vening scattered acute elevated points. In letcheri the elytra are

clothed with very sparsely placed, long flying hairs ; in vandykei the
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elytra are more or less coarsely and muricately punctate at the sides

and not pubescent.

In typical extricata the pronotum is very finely punctulate ; in a

large series, however, the punctures will be observed to become

denser and coarser, until in the punctate form there is an approach

to granulata and letcheri in that respect.

Arcuata is smooth and finely sculptured throughout and the an-

terior femora of the males are not dentate.

In doubtful instances the female genital characters should be

studied.

The mentum is rather large in the female and subparabolic in

outline ; smaller and triangulo-parabolic in the male ; surface convex

at middle and more or less excavated laterally, subscabrously punc-

tate and not noticeably setigerous.

The prosternum is not strongly protuberant ventrally with the

coxæ, arcuate antero-posteriorly between the coxæ and more or less

strongly mucronate behind.

The mesosternum is more or less strongly concave and arcuate to a

varying degree.

The metasternum laterally between the coxæ is as long as the width

of the mesotibia at apical third.

The abdominal process is quadrate and equal in width to the

metasternal salient ; in the most pronounced example of cognata

before me the process is just a little wider than long and also just the

least wider than the metasternal salient.

The abdominal process, post-coxal part of the same segment, and

the third segment are subequal in length ; the second is twice the

length of the fourth.

The legs are variable in length and stoutness, and what would be

expected in a very variable species .

The profemora are more or less clavate, and the tibiæ are without

tarsal grooves.

The tarsi are variable in length and stoutness, longest in the

elongate form and distinctly stoutest in the punctate form. But

slightly longer and stouter in the male.

Tarsal formula:

Pro. Meso. Meta. Metatibiæ.

Male.- 13 23 3 43

Female.-11 21 3 43

ELEODES EXTRICATA var. ARIZONENSIS, new.

Ovate, more or less glabrous and shining ; elytra sulcate and mod-

erately convex.

Head twice as wide as long, more or less convex, impressed later-

ally and along the frontal suture, the latter distinct ; surface finely,
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sparsely and irregularly punctate, punctures larger and denser on

the epistoma. Antenna rather long, outer three joints feebly com-

pressed, scarcely dilated , third joint scarcely as long as the next two

taken together, fourth slightly longer than the fifth , the latter , sixth,

seventh, and eighth subequal in length, seventh and eighth as wide as

long, ninth and tenth rather transversely oval , eleventh subovate.

Pronotum widest at or slightly in advance of the middle, about a

third wider than long, length equal to width of apex ; disc glabrous,

finely and rather sparsely punctulate, evenly and moderately convex

from side to side, rather declivous at the apical angles ; apex feebly

emarginate to subtruncate in circular arc, finely and more or less

obsoletely margined ; sides feebly to moderately arcuate, slightly

narrowing anteriorly to apex, rather straight and convergent poste-

riorly to base, very finely beaded ; base slightly arcuate and finely

margined, about one-sixth wider than the apex ; apical angles dis-

tinct, slightly prominent and not rounded ; basal angles obtuse

scarcely rounded .

Propleura usually obsoletely punctulate, quite smooth and dis-

tinctly rugulose.

Elytra oval, widest at the middle, usually less than twice as long

as wide; base feebly emarginate, scarcely wider than the contiguous

prothoracic base ; humeri more or less acute and rather prominent

anteriorly; sides evenly arcuate, apex obtuse and rather narrowly

rounded ; disc evenly and moderately convex, feebly depressed ,

strongly and evenly rounded laterally to the epipleuræ, rather evenly

and arcuately declivous posteriorly ; surface sulcate, the sulci broad

biseriately, uniseriately, or irregularly punctate, punctures rather

coarse, intervals distinctly convex, rather narrow, very sparsely or

more thickly punctulate ; inflexed sides obsoletely sulcate and more

irregularly punctate.

Epipleura obsoletely punctate, glabrous, and moderately narrow .

Sterna obsoletely punctate and irregularly rugose, more or less

shining.

Parapleura subopaque and rather densely punctate.

Abdomen horizontal ; rather glabrous, sparsely, minutely punctate

and rugulose, more coarsely so on the first ventral segment between

the coxæ.

Legs quite slender and moderate in length. Anterior tibial spurs

unequal, both acute ; anterior tarsi slightly dissimilar in the sexes.

Male.- Body slightly elongated and slender. Antennæ reaching

slightly beyond the base of the prothorax. Abdomen very moderately

convex, intercoxal process slightly flattened ; anterior femora armed.

with an obtuse tooth ; first joint of the anterior tarsi clothed on the

slightly produced tip beneath, with a minute tuft of more or less

golden pubescence .
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Female. Rather robust, antennæ reaching to the base of prothorax.

Abdomen strongly convex. Anterior femora mutic ; first joint of the

anterior tarsi with groove entire, without the tuft of apical spinules ,

marginal spinules rather stout.

Measurements.-Male : Length, 13 mm.; width, 5.8 mm. Female:

Length, 14 mm.; width, 6.5 mm.

Genital characters as in extricata, except that the genital segment

of the female is subquadrate.

Ilabitet.-Arizona (Fort Huachuca ) .

Number of specimens studied, 6.

Sexitypes : Male in H. C. Fall's collection ; female in that of my

own.

Type-locality.- Fort Huachuca , Arizona.

Diagnostic characters.-Form of a typical extricata, with the elytra

more or less sulcate ; otherwise as for that species.

ELEODES GRANULATA LeConte.

Eleodes granulata LECONTE, Reports of Explor. and Surveys . 47th

and 49th Parallel, XII, Appendix, No. 1, 1857 , p. 50, female.- HORN,

Trans. Amer. Phil. Soc., XIV, 1870 , p. 309.

Elcodes obtusa LECONTE, Proc. Acad. Nat. Sci . Phila. , 1861, p. 352 , male.

Eleodes aspera LECONTE, Smithson. Miscell. Coll . , No. 167, 1865, p. 115.

( ?) Eleodes subaspera SOLIER, Studi Entomol., II , 1848, p. 246.

Elongate ovate, more or less opaque, elytra tuberculate.

Head scarcely twice as wide as long, feebly convex and more or

less flattened, broadly and very feebly impressed laterally, rather

coarsely, irregular, and quite densely punctate. Antenna rather long,

outer three joints very feebly compressed and scarcely dilated, third

joint as long as the next two taken together, the fourth slightly longer

than the fifth , the latter, sixth and seventh subequal, eighth slightly

shorter, sometimes triangular, ninth and tenth slightly transversely

oval; eleventh ovate.

Pronotum subquadrate, widest at about the middle, one-fourth to

one-third wider than long ; disc moderately and evenly convex, fre-

quently quite arcuately declivous laterally, rather coarsely and

densely punctate, punctures very much crowded along the sides, with

impunctate areas and denser spots centrally ; apex truncate to feebly

emarginate and more or less obsoletely margined ; sides more or less

evenly and moderately arcuate anteriorly, rather straight and con-

verging posteriorly, or obsoletely sinuate before the basal angles,

finely beaded ; base subtruncate, finely margined , equal to or slightly

longer than the length, two-ninths to one-fourth wider than the apex :

apical angles obtuse, distinct, not prominent nor rounded ; basal

angles obtuse, at times slightly rounded.

Propleure quite densely sculptured, punctato-rugulose.
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Elytra oval, widest at the middle, less than twice as long as wide ;

base truncate, equal to or slightly wider than the contiguous protho-

racic base ; humeri obtuse , not rounded, slightly prominent ante-

riorly; sides evenly arcuate, apex subacute ; disc moderately convex,

sometimes more or less deplanate, more or less broadly rounded

laterally, inflexed sides frequently rather plane, arcuately declivous

posteriorly ; tuberculate, tubercles sometimes flattened, frequently

evenly rounded and moderately elevated , arranged in rows, alternate

series at times slightly larger, with intervening scattered, acute,

elevated punctures, interspaces more or less opaque, frequently the

punctures along the suture are coarsely submuricate, sculpturing

more confused at the sides.

Epipleura narrow, scarcely dilated beneath the humeri, and grad-

ually narrowing to apex, superior margin broadly upcurving in

basal fifth, not visible from above ; surface more or less glabrous,

finely punctate.

Sterna scabrous, densely punctate and rugose.

Parapleure quite densely punctate.

Abdomen sparsely punctulate and more or less densely rugulose .

Legs usually moderate in length ; anterior femora dentate or sin-

uate ; anterior tibial spurs quite similar in the sexes, the anterior a

little longer and larger than the posterior, both slender and acute ;

anterior tarsi feebly dissimilar in the sexes.

Male.-Elongate ovate, somewhat narrow, antennæ reaching a

little beyond the base of the prothorax. Elytra rather gradually

and arcuately declivous posteriorly, and somewhat attenuate in apical

third. Abdomen feebly oblique, moderately convex, broadly and

slightly or scarcely impressed at middle of the first segment . Ante-

rior femora with an obtuse tooth at junction of the middle and outer

third, or more or less feebly sinuate in apical fourth ; anterior tarsi

with the first joint scarcely thickened at tip beneath, groove entire,

apico-marginal tuft of spinules rather stout, and distant.

Female. Ovate, rather robust. Antennæ reaching about to the

base of the prothorax. Elytra rather broadly oval, arcuately and at

times vertically declivous prosteriorly. Abdomen rather strongly

convex and horizontal. Anterior femora feebly or not sinuate in

outer fourth ; first point of the anterior tarsi feebly thickened at tip

beneath, groove entire although shallow, apico-marginal tufts of spin-

ules somewhat approximate.

Measurements.-Males : Length, 14.2-17.2 mm.; width, 5.5-6.5 mm.

Females: Length, 16-17.5 mm.: width, 7.2-7 mm.

Genital characters, Male.-Edeagophore rather elongate, pointed

oval, not arched.

Basale oblong, moderately convex, sides parallel.
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Apicale triangular, slightly elongate ; surface evenly convex,

obsoletely grooved at middle third ; sides in basal half rather

strongly arcuate, thence somewhat strongly sinuate to tip, the latter

acute and rather slender ; base broadly and feebly rounded at mid-

dle, feebly sinuate laterally.

Sternite transverse. Each lobe with the external border ather

broadly and evenly arcuate, continuously so with the apex, angle

more narrowly rounded ; internal margin oblique and somewhat arc-

uate : surface feebly convex, quite densely punctate and setose in

apical half, setæ moderate in length on the apical border.

brane not setose at bottom of the sinus, the latter rather broad.

Female (Plate 4. fig. 28 ) .-Genital segment quadrate, valves more

or less reflexed externally and quite conspicuously setose.

Mem-

Valvula .-Dorsal plate suboval, concave, sides reflexed ; surface

somewhat glabrous, reflexed apical two-thirds of the internal border

and about base impunctate, elsewhere rather sparsely and quite

strongly punctate, setæ rather long ; external border more or less

arcuate, angle subrectangular ; apical margin rather broadly sinuate,

angle with numerous setæ ; internal margin more or less broadly

arcuate. Apex triangular and rather long, finely setose.

Appendage strongly flattened, large and transversely oval, its outer

margin more or less continuing the line of the external border of the

dorsal plate, sparsely clothed with rather long setæ. Fossa narrow

and transverse.

Superior pudendal membrane not rugulose and reaching to the

middle of the dorsal plate.

Basal prominences very slight .

· Ventrolateral surfaces more or less convex across the base and

transversely concave laterally before the apices ; surface sparsely

punctate and finely setose apically ; submarginal groove not clearly

defined, apparently forming the lateral concavity before the apex.

Genital fissure very narrow, scarcely open ; internal margins of the

valves contiguous basally and apically. Inferior pudendal membrane

not visible.

Habitat.-Oregon (collection of LeConte) . California (Siskiyou

County, collections U. S. National Museum and A. Koebele ; Los

Angeles County, D. W. Coquillett ) . New Mexico ? Colorado (Bow-

ditch) ?

Number of specimens studied , 12 .

Type (male) in the LeConte collection.

Type-locality.- Oregon.

Salient type-characters.- The following description is by LeConte :

Elongato-ovata, nigra parum nitida, capite thoraceque subæqualiter punctatis,

hoc subquadrato, minus convexo, latitudine paulo breviore, lateribus rotundatis,

ad basin vix sinuatim rotundato, angulis posticis obtusis rotundatis. Elytris

59780-Bull. 63-09-9
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thorace latiorbus, ovalibus, apice valde declivibus subacutis, dorso minus con-

vexis seriatim granulatis et parce muricato-punctatis, versus suturam sub-

seriatim punctatis ; humeris subproductis ; prosterno postice producto ; femori-

bus muticis. Long. .58 (LeConte) .

Diagnostic characters. As I have been unable to gain a definite

knowledge of the typical form, I have given LeConte's description in

full. He states that in form granulata somewhat resembles E. quad-

ricollis, but less convex, and that the sculpturing of the elytra con-

sists of small, somewhat shining, flat tubercles, arranged in series ,

with intervening scattered acute elevated punctures. He has also

described two other forms, obtusa from California and aspera from

New Mexico, both considered by Doctor Horn as synonyms of the

present species . There are two specimens before me which have been

compared with the type of obtusa LeConte by Mr. Blanchard and

pronounced by him to be that form. LeConte's description is as

follows:

E. obtusa. Elongata, nigra capite thoraceque confertim punctatis, hoc ovato,

latitudine paulo breviore, lateribus rotundatis, postice obliquis, angulis posticis

obtusis, spatio parvo lævi utrinque ad medium notato, elytris postice oblique

attenuatis valde declivibus, basi truncatis humeris obtusis, granulis punctisque

intermixtis vix seriatim positis ; femoribus anticis subtus obtuse augulatis.

Long. .60.

He also writes that the elytra are punctured toward the suture, but

behind and at the sides the punctures are replaced by oval elevations

of moderate size, which are arranged in rows, though not very dis-

tinctly, and the humeral angles are not produced.

The examples from Siskiyou County, California, do not answer

to the above descriptions. Mr. Blanchard has compared them with

the type and writes as follows : " Not like the type of granulata, å

male from Oregon, which is less rough ; and obtusa (male from Cali-

fornia ) has a more convex prothorax than granulata, more rounded

on the sides, and more coarsely and densely punctate, being in these

particulars more like your Siskiyou specimen . In granulata the disc

of the elytra is irregularly punctate and rugose ; in obtusa more rugose

and less evidently punctate. " In another letter he writes that " Your

Siskiyou example is perhaps more nearly aspera.”

If aspera is a synonym of granulata it will be surprising as found

in New Mexico. I shall again give a description of LeConte's in full :

E. aspera.-Nigra , capite thoraceque opacis, fortiter sat dense punctatis, hoc

latitudine paulo breviore, obovato modice convexo, apice subemarginato, basi

paulo sinuata apica haud angustiore, lateribus tenuiter marginatis rotundatis,

postice subsinuatis, angulis posticis obtusis haud rotundatis ; elytris ovalibus,

thorace duplo latioribus basi emarginatis humeris subacutis, apice valde de-

clivibus oblique attenuatis, dorso deplanatis, lateribus subito inflexis, undique

granulis reclinatis nitidis breviter piliferis dense subseriatim positis, et parce

transversim rugosis ; antennis capite thoraceque vix brevioribus, extrorsum

paulo incrassatis ; femoribus anticis muticis, Long. .60.
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After a careful review of the literature and a study of the series of

examples before me, I can come to only one conclusion , and that is

that there are four incipient races involved and to be recognized.

The following forms may therefore be indicated :

Forma typica.- Thorax subquadrate, sides rounded, scarcely sin-

uate toward the base ; basal angles obtusely rounded . Elytra seri-

ately granulate and sparsely muricato-punctate, on each side of the

suture subseriately punctate ; humeri somewhat produced.

It must be borne in mind that the granulate condition is really

composed of small flat tubercles, with intervening muricate punctures.

Forma obtusa.-Thorax ovate, sides rounded, oblique posteriorly,

basal angles obtuse ; disc with smooth spaces each side of the middle.

Elytra with the humeri obtuse, disc punctate about the suture, later-

ally and about apex with oval elevations of moderate size, which are

not very distinctly seriate.

My specimens are opaque and the pronotal punctures are smaller

than those of the Siskiyou specimens, and distinctly coarser than in

the examples from New Mexico.

Forma aspera.-Thorax strongly and densely punctate, sides

rounded and subsinuate behind, basal angles obtuse and not rounded.

Eytra with the humeri subacute, dorsum somewhat flattened , sculp-

tured with bright reclinate granules which are briefly piliferous , the

granules are densely and subseriately arranged, moderately trans-

versely rugose.

Forma tuberculata.-Thorax as in aspera. Elytra with the hu-

meri subacute ; disc sculptured with distinct tubercles, which usually

show a serial arrangement, alternate series larger and not at all

rugose.

These Siskiyou specimens are larger and more elongate than

obtusa, and usually of an intense black and feebly shining. The

pronotal punctuation is like that of Upis ceramboides, only that the

punctures are distinctly separated and not coalescent.

tuberculation is almost like that observed in granosa.

The elytral

The development of the tubercles shows considerable variation in

the series before me. The interstitial series are the larger, and in

the row the tubercles vary in size in different examples, in some sub-

equal in size and rounded, in another some larger and others smaller,

rounded or oval, and occasionally they appear to coalesce longitudi-

nally in twos and threes to form an elongate tubercle of about 2 mm.

in length, several appearing in the same row; the strial series are

small granules, these may be of uniform size, or some larger and

others smaller in the same series ; both series become irregular lat-

erally and on apex, both as regards size and serial arrangement .

One example has the majority of tubercles of moderate size and

equal, with few small granules scattered about ; another has a dis-
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tinctly serial arrangement, the tubercles in each series of uniform

size, the larger very moderate, the strial quite small.

In the specimens of obtusa the arrangement is similar and the

sculpturing more opaque, somewhat eroded or of a worn appear-

ance. A large series is needed to fully establish the relationships

between these different forms, and also between them and letcheri

and randykei.

Letcheri is of similar form but with the elytra distinctly pubes-

cent, the hairs are long, sparse and flying ; the sculpturing is muri-

cato-granulate, but not very asperately so, the granular character is

distinct and the surface luster is dull.

In vandykei the luster is more shining and the elytra are not at

all pubescent, but distinctly granulo-muricate, with short, stiff setæ ,

the muricate condition predominates, each eminence is a prickle and

the granular character obscured . The sculpturing is not at all

coarse.

Granosa is recognized by its coarser sculpturing and much more

coarsely and densely rugoso-punctate pronotum.

The anterior femora are mutic and scarcely sinuate ; forms of

granulata are more or less muricate, granosa less so, and besides the

integuments are denser and generally opaque, although Nevada

examples are shining.

Solier named a species subaspera, and it is doubtful whether it is

the present species or not ; Dr. George Horn places it as a doubtful

synonym of granulata, and writes that if it should prove identical

the present name must be suppressed and Solier's name be reinstated .

I have not been able to settle this point .

The mentum is moderately large in the females of the tuberculate

form, smaller in the male ; rather small in obtusa. Usually subtri-

angular, rarely subparabolic and more or less scabrously sculptured,

scarcely convex, usually somewhat broadly and feebly excavated,

and not noticeably setigerous. Lateral lobes small and inconspicuous.

The prosternum is more or less convex between the coxa, feebly

produced and more or less vertically truncate behind, angle some-

times mucroid, that is with an angle having the shape of a mucro. In

the type of granulata the prosternum is produced behind and slightly

prominent posteriorly in obtusa.

The mesosternum is more or less obliquely arcuate, broadly and

more or less deeply concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apical fifth.

The abdominal process is quadrate (male) or slightly transverse

(female) and equal in width to (male) or one-fourth of its width

wider (female) than the metasternal salient.
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The length of the process is about equal to that of the post-coxal

part of the first segment ; the second is twice as long as the fourth

(male) or a little longer (female ) , and about one-third (male) to

one-half ( female) longer than the third .

The profemora are moderately clavate, and in the tuberculate form

from Siskiyou County, distinctly dentate, the tooth is short and

broad and almost subacute ; in obtusa obtuse and less developed.

The tibia are without tarsal grooves. The mesotibiæ are at times

rather strongly grooved and the metatibiæ are simply flattened

externally.

The tarsi are variable in stoutness and moderate in length.

In obtusa the tarsal formula is :

Pro. Meso. Meta. Metatibiæ.

Male.-2

Female.-2

3 3 51

3 3 51

ELEODES LETCHERI, new species.

Elongate ovate , subopaque, elytra moderately convex and sparsely

clothed with flying hairs.

Head feebly convex, vaguely impressed laterally, somewhat finely,

quite densely and rather evenly punctate. Antenna moderately long,

outer four joints very feebly compressed and scarcely widened , third

joint equal in length to the next two taken together, fourth slightly

longer than the fifth , the latter, sixth and seventh subequal, eighth

triangular and about as wide as long, ninth and tenth transversely

oval, eleventh oval to ovate.

Pronotum widest at the middle and a little wider than long; disc

moderately and evenly convex, finely, rather densely, and more or less

irregularly punctate, the punctures at the sides frequently coalescing

to form minute rugulæ ; apex feebly emarginate or truncate and very

finely beaded ; sides evenly and not strongly arcuate in anterior two-

thirds, thence nearly straight or scarcely sinuate to the base and finely

beaded ; base feebly arcuate or truncate, finely margined, and a little

wider than the apex ; apical and basal angles obtuse, not prominent

nor rounded.

Propleura finely and not densely muricato-granulate, finely rug-

ulose.

Elytra oval, not twice as long as wide ; base truncate or very feebly

emarginate, and slightly wider than the contiguous prothoracic base ;

humeri subacute and not prominent ; sides evenly arcuate, apex

obtuse and not produced ; disc with the dorsum more or less evenly

convex, more strongly so laterally, and more or less suddenly,

obliquely or arcuately declivous posteriorly ; very irregularly and

rather densely punctate, minutely scabrous, the anterior lip of each
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puncture raised into a minute point , which become very small muri-

cate tubercles at the sides and apex ; from the punctures arise rather

long, erect, dark-brownish and inconspicuous hairs ; the pubescence

absent on the inflexed sides.

Epipleura feebly dilated beneath the humeri at base, narrow and

gradually narrowing to apex ; surface obsoletely and muricately punc-

tulate.

Sterna more or less finely and densely, or obsoletely punctate and

rugulose.

Parapleure quite densely punctate, the punctures more or less

eroded.

Abdomen finely and rather thickly punctate and rugulose, the

first ventral segment coarsely and densely punctate. Horizontal.

Legs moderate in length and rather slender ; anterior femora not

dentate, but more or less feebly sinuate ; anterior spurs of the an-

terior tibiæ a little longer and thicker than the posterior, both acute,

scarcely different in the sexes ; anterior tarsi feebly dissimilar in the

sexes.

Male. Slightly narrow, ovate. Antennæ reaching slightly beyond

the prothoracic base. Abdomen moderately convex ; first segment

broadly impressed between the coxa ; second and third segments

sometimes obsoletely impressed . First joint of the anterior tarsi

scarcely thickened at tip beneath, groove quite entire, apico-marginal

tufts of dark spinules rather approximate.

Female. Ovate, somewhat robust, antennæ reaching to the pro-

thoracic base. Abdomen strongly convex from side to side. First

joint of anterior tarsi slightly and transversely thickened at tip be-

neath, with short black spinules, groove entire, although nearly

obsolete at tip.

Measurements.-Males : Length, 12.5-14.5 mm.; width , 4.8–5 mm.

Females: Length, 13-15 mm.; width, 5.5-6.5 mm.

Genital characters, male.-Edeagophore of the usual form, rather

broadly fusiform and scarcely arched.

Basale rather short, not twice as long as wide ; surface evenly

convex, sides evenly and not strongly arcuate.

Apicale triangular, evenly convex above, and more or less longi-

tudinally impressed at middle third ; sides feebly arcuate in basal

half and thence feebly sinuate to tip ; apex slightly produced and

acute ; base with a median rounded lobe and sinuate laterally.

Sternite slightly transverse. Each lobe rather narrow, with the

external border more or less straight in basal half, thence evenly

arcuate to apical angle, the latter narrowly rounded ; surface quite

strongly and rather densely punctate and setose , setæ not dense and

moderately long ; internal border more or less straight. Membrane

not setose at bottom of the sinus, the latter broad.
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Female.-Genital segment triangulo-quadrate, rather short , shining

and sparsely setose.

Valvula (Plate 3, fig. 5 ) .-Dorsal plate suboval to oblong, inner

third reflexed and outer two-thirds obliquely reflexed ; surface chan-

neled between the obliquely reflexed sides, glabrous, very sparsely

punctate and setose, setæ moderately long and flying ; external border

straight or feebly arcuate ; internal border more or less sinuous ;

apical margin somewhat obliquely truncate, angle more or less

rounded ; apex short and broadly subtriangular.

Appendage short and broad, strongly flattened , somewhat semi-

elliptical, evenly and broadly rounded or more or less emarginate at

tip, about equal in length to the apex. Fossa transverse and narrow.

Apex, appendage, margins of the fossa sparsely set with moderately

long hairs.

Superior pudendal membrane more or less longitudinally rugulose,

reaching to about the apical third of the dorsal plate in the median

line, laterally extending directly to the bases of the apical lobes, and

appearing triangularly emarginate when the valves are moderately

abducted.

Ventrolateral surfaces (Plate 3, fig. 6) moderately tumid in the

basal two-thirds, transversely concave at base of the apices , finely

and sparsely punctate, setose ; submarginal groove not developed .

Internal margins of the valves contiguous in basal third, genital

fissure fusiform and not broad. Inferior pudendal membrane not

well defined.

Habitat.-I collected a series of specimens at Verdi, Nevada , eleva-

tion 6,000 feet, in April. They were taken from beneath stones on the

level land about the town.

Number of specimens studied, 15.

Cotypes in my own and Dr. E. C. Van Dyke's collection .

Type-locality- Verdi, Nevada.

Salient type-characters.- Thorax subquadrate, sides evenly arcuate

anteriorly, thence nearly straight to base ; disc rather densely and

irregularly punctured ; angles obtuse, and not rounded.

Elytra with the humeri small and subacute, scarcely prominent

anteriorly ; disc finely muricately punctured and sparsely clothed

with flying hairs.

Diagnostic characters.-Letcheri is unique in having only the

elytra set with moderately long hairs, it recalls Cratidus osculans,

but the pubescence is not nearly so conspicuous as in the latter species.

At first glance it might be taken for a humeralis, especially if the

pubescence has been removed , but the small size of the anterior tibial

spurs will quickly separate it from the female of that species ; the

males would be more difficult of separation under such conditions.

In letcheri the sides of the pronotum are scarcely sinuate posteriorly
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and the base is truncate. The elytral base is truncate and the humeri

scarcely at all prominent anteriorly.

In humeralis the sides of the pronotum are generally broadly and

feebly sinuate behind, with the base more or less rounded ; the elytral

base is distinctly emarginate with the humeri more or less prominent

anteriorly. The two species are found together, with nigrina and

tenebrosa at Verdi.

Humeralis is more asperately sculptured.

In vandykei the elytra are simply very finely setose and the integu-

ments are shining, in letcheri they are opaque.

Variations. There are no special variations in the series before

me. The males have the pronotum more quadrate and the sides more

evenly rounded ; in the females the pronotal sides are more strongly

arcuate anteriorly and straighter posteriorly ( Plate 11 , figs. 25 and

26) , and the elytral disc is frequently more depressed, with the sides

consequently more strongly rounded. The pronotal marginal bead at

the sides may be obsolete.

This species is dedicated to my friend, the late Beverly Letcher in

recognition of many favors.

The mentum is moderate, and the middle lobe quite evenly rounded

anteriorly ; surface plane and quite evenly punctate.

The muricate punctures of the elytra when viewed longitudinally

appear to be subseriately arranged on the sides.

The prosternum is more or less feebly convex antero-posteriorly

between the coxæ ; compressed and vertically truncate behind , with

the angle usually rectangular.

Mesosternum arcuate and more or less vertical , broadly and feebly

concave.

The tibial grooves of the femora are distinctly concave, with mar-

gins well defined and finely asperate. The floors of the grooves are

quite glabrous.

In the males the anterior femora have the anterior margins of the

grooves subangulate, thence to the apex sinuate ; although the

femoral tooth is feeble, the species is no doubt related to species with

dentate anterior femora, like granulata for instance.

The external borders of the anterior tibiæ, with those of the middle

and posterior near base, are obsoletely carinate.

Tarsal formula :

Pro. Meso. Meta. Metatibiæ.

Male.- 21 3 3 5

Female.-2 3 31 5

ELEODES LETCHERI var. VANDYKEI, new.

More or less shining, elytra not pubescent. Antenna with the third

joint scarcely as long as the next two combined , fourth joint a little.
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longer than the fifth, the latter slightly longer than the sixth, the

latter and seventh equal.

Pronotum usually widest at the middle, frequently widest just,

in front of the middle.

Elytra irregularly and quite densely muricately punctate, very

minutely so on the dorsum, coarser on the sides and apex ; from each

puncture arises a rather short , stiff, curved , inconspicuous and semi-

recumbent seta. These are not evident on the inflexed sides.

Otherwise as in letcheri, but a little more robust.

Measurements.-Males : Length, 14.5-16 mm.; width, 5-6.5 mm.

Females : Length, 15–16 mm.; width 7.5 mm.

Genital characters as in letcheri.

Habitat. Taken in Modoc County, California, by Dr. E. C. Van

Dyke.

Number of specimens studied , 10.

Cotypes in my own and Dr. Van Dyke's collection .

Type-locality.- Modoc County, California.

Diagnostic characters.— In form and sculpturing resembles letcheri,

but the surface is smoother and more shining. The elytra are not

pubescent.

Prosternum more or less strongly convex antero-posteriorly be-

tween the coxæ, compressed and vertically truncate as in letcheri, or

with a more or less developed mucro, which is at times feebly deflexed.

Mesosternum as in letcheri.

This form is not in the LeConte collection ( Blanchard) .

Tarsal formula :

Pro. Meso. Meta.

Male.-21 3 33

Metatibiæ.

6

Female.-2 3 31

In the U. S. National Museum collection there is a very interesting

series of this species taken at The Dalles, Oregon, July, by Hubbard

and Schwarz ; the heterotypes are very much smaller but the series

lead directly up to the typical form of vandykei. The genital char-

acters are those of the present subgenus. This small form may be

characterized as follows :

Forma parvula.- Small, ovate. Pronotum quadrate, strongly and

quite semi-circularly convex from side to side ; sides feebly and quite

evenly arcuate ; apex truncate in circular arc, with angles rectangular ;

base truncate, angles subrectangular. Elytra distinctly asperate with

muricate granules, densely placed and in somewhat evident longitu-

dinal series when viewed antero-posteriorly, more or less transversely

rugulose laterally ; humeri acute and feebly prominent anteriorly.

Antennæ in the male long, reaching beyond the prothoracic base,

scarcely compressed and somewhat incrassate externally.
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Measurements.-Male: Length, 9.5 mm., width, 3.5 mm. Female:

Length, 9 mm.; width, 3.8 mm.

This small form would no doubt be referred to humeralis upon

superficial examination. The anterior spur of the anterior tibiæ in

the female is comparatively stouter than in the other species of the

subgenus. Such an acute observer as Mr. Blanchard referred it to

' near humeralis." Without recourse to examination of the genital

segments it would be very difficult to do otherwise ; the sculpturing

is quite like that of the latter species.

66

I take great pleasure in giving the species the name of my col-

league, Dr. E. C. Van Dyke.

Subgenus TRICHELEODES, new.

Pubescent species, body clothed with moderately long and more

or less erect hairs. The pronotum is coarsely, densely, and more or

less rugosely punctate ; the humeri are scarcely evident and rounded :

the sculpturing is more or less punctato-muricate, becoming muri-

cately tuberculate in some heterotypes.

Subgeneric genital characters, male.-Apical lobe of the edeago-

phore triangular with a median longitudinal impression.

Female.-Genital segment subequilaterally triangular. Valvula

with the dorsal plate arcuate at the external border, apical angle

obsolete, internal apical lobe well developed. Appendage short mam-

milliform. Superior pudendal membrane reaching to the middle of

the dorsal plate.

The abdomen is horizontal in the male, and in both sexes the first

ventral segment is about as long as the combined lengths of the next

two.

Relationships. The species of the present subgenus in outward

habitus most nearly approaches Pseudelcodes, and in the muricately

tuberculate heterotypes this becomes more evident.

The female genital characters indicate a common origin with.

Litheleodes and Promus. In the former there is also a tendency to

hirsuteness (letcheri) . A vast amount of material must yet be care-

fully studied before the present question can be at all satisfactorily

settled. Increased effort at collecting in the arid regions of the West

is a desideratum .

Distribution. The species prefer the arid regions of Nevada , Utah ,

and eastern California, one species extending northward into Oregon,

and also, according to Linell , into New Mexico .

The two species of this subgenus may be separated as follows :

Larger species more or less opaque, hairs of the elytra distinctly unequal in

length and slightly bristly_ -pilosa.

Smaller species and Amphidora-like in facies ; hairs of the elytra shorter, softer,

and suequal in length_-‒‒‒ _hirsuta.
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ELEODES HIRSUTA LeConte.

Eleodes hirsuta LECONTE, Proc. Acad. Nat. Sci. Phila. , 1861 , p. 352.-HORN,

Trans. Amer. Phil . Soc. , XIV, 1870, p. 315.

Ovate, scarcely elongate, about twice as long as wide, clothed with

black pubescence, coarsely punctate, and more or less shining.

Head very feebly convex, frontal suture evident ; densely, strongly,

and rather finely punctate, each puncture bearing a more or less erect

and rather short hair. Antenna rather long, reaching slightly

beyond the prothoracic base, scarcely compressed in outer four joints,

feebly incrassate, third joint equal to the next two taken together,

fourth just noticeably longer than the fifth , the latter, sixth and

seventh, subequal, eighth about as wide as long, ninth and tenth feebly

transversely oval ; eleventh short ovate.

Pronotum subquadrate, one-sixth to one-third wider than long,

widest at the middle ; dise rather strongly convex from side to side,

laterally arcuately declivous, strongly and densely punctate ; inter-

stices more or less glabrous and shining; laterally the punctures more

or less coalesce ; apex truncate, and quite obsoletely margined , about

equal to the length ; sides evenly and moderately arcuate anteriorly.

less so , and nearly straight, and slightly converging posteriorly.

frequently evenly arcuate from apex to base ; distinctly margined,

bead fine ; base scarcely arcuate to truncate, very finely and distinctly

margined, slightly wider than the apex ; apical angles obtuse, not

prominent anteriorly, scarcely rounded ; basal angles obtuse.

Propleura shining and rather coarsely punctate, more or less

rugose.

Elytra oval, more or less shining, widest at the middle ; base trun-

cate ; humeri rounded and angle not evident ; sides evenly arcuate ;

apex obtuse and rounded , not in the least produced ; disc moderately

convex on the dorsum, more strongly and arcuately rounded laterally.

arcuately and more or less vertically declivous posteriorly ; surface

densely, irregularly punctate, finely muricate, but not asperate,

pubescent ; hairs moderate in length and flying, soft and subequal in

length.

Epipleura very narrow, gradually narrowing from base to apex :

just a little wider beneath the humeri than at a point opposite the

first abdominal suture ; surface finely and sparsely punctate, shining.

Sterna more or less densely punctate and shining.

Parapleura coarsely punctate.

Abdomen glabrous and shining ; more or less densely punctate, and

feebly rugulose. Horizontal.

Legs moderate, rather strongly but not very densely sculptured,

clothed with short and semirecumbent hairs ; anterior tibial spurs

slender and subequal, those of the mesotibæ subequal ; the inner spurs
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of the metatibia slightly longer than the external . Anterior tarsi

very slightly dissimilar in the sexes ; first joint scarcely produced

ventro-apically ; groove distinct .

Male. Somewhat narrow, scarcely robust . Elytra about one-third

longer than wide. Abdomen moderately convex. Anterior tibial

spurs quite short ; first joint of the anterior tarsi with the spinules of

the apico-marginal angle not noticeably produced .

Female. Robust . Elytra rather broadly oval, about one-sixth

longer than wide. Abdomen strongly convex, anterior tibial spurs

moderately long and slightly curved. First joint of the anterior

tarsi with the spinules of the apico-marginal angles noticeably pro-

duced.

Measurements.-Males : Length, 8.5-10.2 mm.; width, 4-5 mm.

Females: Length, 9.8-12 mm.; width, 5.1-6 mm.

Genital characters, male.-Edeagophore of the usual general form,

elongate, depressed and scarcely arched.

Basale about five times longer than the apicale, oblong ; surface

nearly plane and narrowly, rather suddenly convex at the sides, the

latter feebly arcuate.

Apicale short, equilaterally triangular, convex at the sides and

apex, dorsal surface nearly plane with a median linear, longitudinal .

membranous groove at middle two-fourths ; sides arcuate in basal

third, thence moderately sinuate to apex, the latter blunt, the lateral

sinuations giving it the appearance of being produced ; base nearly

evenly arcuate.

Sternite slightly transverse. Each lobe with the external border

nearly straight in basal two-thirds, thence evenly arcuate to the

internal border, angle obsolete ; internal margin straight or feebly

sinuate ; surface shining, rather densely punctate in apical two-

thirds, setose , setæ moderately long about apical margin. Sinus deep,

narrow and triangular.

Female.-Genital segment subequilaterally triangular, not strongly

chitinized, setose.

Valvula.-Dorsal plate rather narrowly and elongately oblong-

triangular in outline ; surface more or less feebly concave, shining,

sparsely, very finely punctate and setose in apical half ; external bor-

der more or less arcuate ; internal border more or less sinuous ; apical

margin not defined from the apex, angle obsolete ; apex short and

triangular.

Appendage short conico-mammilliform, fossa small ; setæ on apex

and appendage sparse, somewhat flying and slightly longest at tip

of the appendage.

Superior pudendal membrane reaching to the middle of the dorsal

plates and finely longitudinally rugulose. Basal prominences feeble.

Ventrolateral surfaces as in pilosa.
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Habitat. California (Wickham has taken this species at Bodie in

July, elevation 8,475 feet. ) Nevada ( specimens in the U. S. National

Museum collection simply bear the state label-Hubbard and

Schwarz ; Wickham has taken it at Reno, Carson City, and Queens

Station).

A specimen in the Fuchs collection bears a pencil label " Crescent

City." I know of only one such locality in Del Norte County, Cali-

fornia ; on the pin also is a smaller label bearing the letters CC. I

do not believe that this species occurs in Del Norte County, and in all

probability the specimen was collected at Carson City, Nevada.

Number of specimens studied , 7 .

Type a female in the LeConte collection.

Type-locality.-Utah-"Great Salt Lake Desert " (LeConte) .

Salient type-characters.- Thorax with the sides rounded , posterior

angles obtuse. Elytra closely and irregularly punctate, at the sides

and apex submuricate (LeConte) .

Diagnostic characters.-In form hirsuta resembles Amphidora

nigropilosa. The body surface is shining and at times quite dull ,

especially on the head and thorax. The hairs of the elytra are nearly

equal in length, and the sculpturing is quite densely, irregularly and

not asperately, submuricately punctate.

This species can only be confused with pilosa, from which it

especially differs in being smaller and more robust, with more broadly

oval elytra, and in having the sides of the pronotum distinctly

margined .

From longipilosa it is quickly recognized by the mutic anterior

femora and simple elytral apices.

In hirsuta the pronotum is pubescent, in letcheri it is not.

Variations. In two examples in the U. S. National Museum

collection the punctures of the central area of the pronotal disc are

more sparsely placed and slightly less strongly impressed than usual.

The mentum is small and triangular.

The prosternum is variable as in pilosa, and at times horizontal

between the coxæ, mucronate behind.

The mesosternum is more or less obliquely arcuate and quite broadly

and deeply concave.

The anterior tibiæ have the external borders more or less feebly

carinate in basal half and thence more or less finely denticulate to

apex. These characters are less evident in the middle tibiæ and nearly

or quite obsolete in the posterior. The anterior tibiæ, and the middle

to a less extent, are more or less feebly arcuate, and at times more

evidently so. This character is nearly always more pronounced in

the males.

"Two males in the LeConte collection have the front and middle

tibiæ the least bit incurved at tip " (Blanchard) .
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The edges of the tibial grooves of the femora are usually not at all

carinate, and not well defined, the marginal line is more or less

scabrous ; the floors of the grooves are slightly glabrous to punctate,

shining or opaque.

First joint of the metatarsi equal in length to the next two taken

together.

ELEODES PILOSA Horn.

Eleodes pilosa HORN, Trans. Amer. Phil. Soc . , XIV, 1870, p . 314.

Elongate ovate, black, more or less opaque to feebly shining,

strongly punctate and sparsely clothed with brownish or black, erect,

rather coarse and slightly stiff, conspicuous hairs.

Head scarcely convex, feebly impressed laterally, rather coarsely

and densely punctate, sparsely clothed with rather short and more or

less erect hairs. Antenna moderate, first eight joints moderately

pubescent, outer four joints feebly compressed and scarcely dilated ,

third joint equal in length to the next two combined, joints four to

eight inclusive subequal, eighth feebly triangular, ninth and tenth

suborbicular, eleventh subacutely ovate.

Pronotum widest at or just in front of the middle, one-sixth to

one-half wider than long ; disc moderately and evenly convex,

very coarsely and densely punctate, the punctures irregularly con-

fluent, the interstices narrow and convex, more or less bright and

shining, surface clothed with quite long erect hairs ; apex truncate or

feebly emarginate and obsoletely margined ; sides not strongly, but

evenly arcuate in apical two-thirds, thence somewhat straight and

feebly converging to the base, or very moderately and evenly arcuate

from apex to base, margin hardly evident to distinct or obsolete ;

base truncate and finely margined, about equal to the length and a

little wider than the apex ; apical angles obtuse, not rounded nor

prominent ; basal angles obtuse, sometimes feebly rectangular and not

prominent.

Propleura opaque, evenly granulo-muricate, with short semi-erect

setæ.

Elytra oval and about twice as long as wide ; base truncate and

about as wide as the contiguous prothoracic base ; humeri indistinct

and rounded ; sides evenly arcuate, apex very slightly prominent

posteriorly and rounded ; dise more or less evenly convex from side

to side, rather suddenly and more or less arcuately declivous pos-

teriorly ; surface densely and irregularly, finely and muricately punc-

tured on the dorsum, becoming confusedly muricato-tuberculate on

the sides and apex: sometimes the surface is faintly substriate, at

other times the punctures on the dorsum are arranged in rather dis-

tant series, closely placed and unimpressed , with an interstitial series
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of little more distantly and irregularly placed ones ; sparsely clothed

with rather long, bristling, brownish, or black and conspicuously

erect flying hairs, those of the interstitial punctures being much

longer than those of the strial series ; inflexed sides much less

pubescent.

Epipleure quite narrow at base and gradually narrowing to the

apex ; surface opaque and sparsely, submuricately punctulate .

Sterna more or less densely and submuricately punctate and rugose,

setæ rather short and semi-recumbent .

Parapleura not densely nor finely punctate, scarcely setose.

Abdomen shining and horizontal, rather sparsely punctate ; first

segment densely and rather coarsely punctate and rugulose, punc-

tures denser on the fifth segment.

Legs moderate in length and not densely clothed with short semi-

recumbent hairs, that become longer on the tibial apices and last

tarsal joints ; anterior femora mutic in both sexes ; anterior tarsi

quite similar in the sexes, apparently not thickened, without tufts

of pubescence, nor the apico-marginal spinules of the first joint

being conspicuous.

Male.-Elongate and somewhat narrow, antennæ reaching to the

prothoracic base. Abdomen not strongly convex, broadly and quite

strongly impressed between the coxæ, less strongly on the second

and third segments. Anterior tibial spurs subequal , moderately

short, slender, and acute.

Female. Rather robust . Antennæ not quite reaching to the pro-

thoracic base, abdomen strongly convex; tibial spurs longer, the

anterior tibial slightly curved, subequal in length and thickness,

acute.

Measurements.-Males : Length, 11.5-16 mm.; width . 5.5-6 mm.

Females: Length, 15-17mm.; width, 7-7.5 mm.

I have recently received from Mr. Warren Knaus a pair of speci-

mens (male and female) that represent an extreme form of sculptur-

ing, and which is worthy of being recognized as a form, that may be

defined as follows :

Forma ordinata.—Elytra with rather distant unimpressed striæ of

rather fine and closely placed punctures, each interval with a distinct

and regular series of rather distantly placed submuricate tubercles,

feeble but distinct near the suture, each series increasing in size to the

sides where both series become irregular and confused . Each interval

has a few small and sparsely scattered punctures between or about

the tubercles, otherwise as in pilosa.

Measurements.-Male : Length, 15 mm.; width, 6.5 mm. Female:

Length, 15 mm.; width, 7 mm.

Genital characters, male.-Edeagophore of the usual form, elon-

gately oblong-ovate, subdepressed not strongly convex nor arched .
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Basale oblong, rather deeply impressed along the middle in apical

half ; sides feebly and evenly arcuate.

Apicale rather elongately triangular ; dorsal surface evenly and not

strongly convex, vaguely and narrowly impressed at the middle ;

sides very feebly sinuate ; apex gradually produced and acute ; base

broadly lobed at middle and feebly sinuate laterally.

Sternite slightly transversely oblong. Each lobe rather narrow

and somewhat long; external border quite straight in basal half,

thence evenly arcuate to the apex, the latter rounded ; internal border

sinuate and more or less membranous ; surface feebly convex, shining,

sparsely punctate and setose, setæ rather long and dense at apex.

Sinus rather broad, membrane not setose.

Female. Genital segment subequilaterally triangular, with the

dorsal surface strongly concave, well chitinized and setose, setæ short,

subequal, and sparsely distributed over the apex, appendage, and

apical moiety of the dorsal plate.

Valvula (Plate 4, fig. 14) reflexed externally. Dorsal plate ob-

long-oval ; surface evenly concave, glabrous, finely and sparsely

punctate ; external border not well defined from the lateral surface

towards base, arcuate apically ; internal border arcuate and slightly

reflexed in apical half ; apical border continuously arcuate with the

external and not defined from the apex, angle and external lobe not

evident ; apex short and triangular.

Appendage short and mammilliform, fully visible from above,

directed upwards and backwards ; fossa not well defined .

Superior pudendal membrane reaching to the middle of the dorsal

plate, finely and longitudinally rugulose.

Basal prominences feeble.

Ventrolateral surfaces smooth and glabrous, very sparsely, evenly

punctate and setose, setæ short ; surface somewhat semicircularly

convex from side to side, narrowly and rather deeply impressed later-

ally before the inferior border of the fossa ; internal margins of the

valves contiguous in basal third . Genital fissure fusiform oval, with

the inferior pudendal membrane more or less visible in the basal

moiety. Submarginal groove fine, not very distinct beneath the

apical half of the external border of the dorsal plate.

IIabitat. Forma typica.-California (Lassen County, Charles

Fuchs ; Owens Valley, Dr. George Horn ; Bodie, elevation 8,475 feet ,

in July, and at Amedee, elevation 4,200 feet, H. F. Wickham ) ; Ne-

vada (western, by Mr. Gabb ; Carson, Reno, in July, Humboldt Lake

in June, H. F. Wickham) ; Oregon (U. S. National Museum Collec-

tion, C. V. Riley ) : New Mexico ( Coolidge, U. S. National Museum

collection , M. L. Linell ) .

If Linell's record is correct, pilosa may be looked for in northern

Arizona, Utah, and southwestern Colorado.
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Forma ordinata.-Nevada (Las Vegas, April and May, W. Knaus) .

Number of specimens studied , 16 .

Type in the Horn collection .

Type-locality.- Owens Valley, California.

Salient type-characters .- Thorax subquadrate, feebly narrowed be-

hind, sides moderately rounded, margin hardly evident ; apex and

base truncate, angles not prominent. Elytra with the humeri indis-

tinct, surface faintly substriate with densely and irregularly placed

muricate punctures (Horn) .

Diagnostic characters.-The larger and most elongate species of

the subgenus. Thorax densely and very coarsely punctate ; elytra

coarsely, muricately and asperately punctured laterally and on apex ;

toward the suture the punctures become quite simple. The hairs of

the pronotum and elytra are long, quite erect, and somewhat bris-

tling, the interstitial being much longer than the strial hairs. Sur-

face opaque, integuments frequently incrusted with dirt.

The above characters serve to separate it from hirsuta, the latter

being smaller in size, more robust, less coarsely but more densely

punctate and shining, the elytral hairs are shorter, softer, and quite

equal in length.

In longipilosa the anterior femora are dentate and the elytra cau-

date, in pilosa mutic and not caudate.

In letcheri the thorax is not pubescent and not as strongly punc-

tured.

In the ordinate form each elytral interval has a regular series of

submuricate tubercles, with small and irregularly placed punctures.

Variations. The largest examples before me are two females col-

lected in Oregon, and the smallest a male taken at Carson City,

Nevada. In several females and a few males the pronotal margin is

wholly absent and the discal surface passes arcuately into the flanks ;

in the greater number of specimens the margin is more or less evi-

dent, while in others it is distinct and beaded.

Pronotal variations (Plate 11 , figs. 27 , 28 , and 29 ) are noticeable in

the series at hand. Typically the sides are slightly narrowed be-

hind and moderately rounded. The males show the greatest amount

of narrowing, and in one example the sides are very broadly and

feebly sinuate, the basal angles being slightly prominent ; in two

females the sides are distinctly angulate ; in both sexes the sides are

frequently evenly rounded from apex to the base.

The anterior tibial spurs, although subequal in length and thick-

ness, appear to vary slightly so as to obscure the true structural rela-

tionship. At the most the difference is slight . In males the anterior

spur may appear just the least bit the longer and thicker ; the same

59780-Bull. 63—09—10
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characters are observed in several females, while in others the pos-

terior spur is just noticeably the thicker.

The variation in length can be accounted for by the wear due to

age, yet the variation in thickness can not be put aside in that way ;

such might be looked upon as fortuitous, and due to the instability

of certain inherent morphological tendencies.

In the series before me the general character of the sculpturing is

quite constant.

The mentum is variable and comparatively small, triangular with

apex subtruncate, or somewhat semicircular, the surface is plane to

foveate laterally with a more or less well-marked median ridge.

The prosternum is more or less feebly or strongly convex antero-

posteriorly between the coxæ, and moderately produced posteriorly,

usually vertically truncate with angle deflexed and mucronate ; rarely

rounded behind, with mucro obsolete.

The mesosternum is arcuately declivous and quite broadly and

deeply concave. Both sterna are clothed with rather long hairs.

External borders of the anterior tibiæ are distinctly carinate nearly

to the apex, and on the middle and posterior tibiæ nearly to the mid-

dle, a character more strongly developed here than in hirsuta.

The anterior tibiæ are not noticeably arcuate, although the external

borders have a gentle and evenly arcuate outline. The tibial grooves

of the femora are not usually strongly defined , and most always more

or less subasperately punctate and opaque. In the specimens from

Oregon the grooves are rather more strongly defined than in any of

the other examples before me.

The first joint of the posterior tarsi is equal to the second and third

taken together ; the latter two are of equal length.

Subgenus PSEUDELEODES , new.

This subgenus is erected to receive a single species which is remark-

ably distinct among its congeners. It is based, as usual, mainly upon

the female genital characters. Although the general facies of the

species is quite unique, it is extremely difficult to portray in words.

The general subgeneric characters may be enumerated as follows :

Coarsely and tuberculately sculptured, not pubescent, humeri obsolete,

anterior femora mutic ; and the anterior tarsi simple beneath. Abdo-

men on the same plane as the sterna, that is, horizontal.

Subgeneric genital characters, male.-Apicale of the edeagophore

triangular, evenly convex above, with a median longitudinal groove.

Female.-Genital segment short and parabolic in outline.

Valvula.-Dorsal plate subobovate to oval, extending apically upon

the apex beyond the appendage ; sides not reflexed . ApexApex with the

internal lobe developed. Appendage short, mammilliform, projecting

from beneath the external border of the apical margin of the dorsal
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plate. Superior pudendal membrane reaching to the middle of the

dorsal plate. Genital fissure subapical.

General observations.-The internal spurs of the meso- and meta-

tibiæ are slightly longer than the external.

The tarsi are somewhat stout and moderate in length. The protarsi

have the four basal joints short, subequal in length, and slightly

broader than long. The mesotarsi are about one-fourth of their

length longer than a protarsus and slightly shorter than a metatarsus ;

the first four joints are subequal-the first undoubtedly slightly the

longest-and about as wide as long. The metatarsi have the second

and third joints subequal, both together slightly longer than the first.

In the male the intercoxal process of the first abdominal segment

is subquadrate and just slightly transverse and about equal in length

to the post-coxal part, the latter quite equal in length to the second :

the third segment is equal to about three- fourths the length of the

second, and the fourth is equal to two-thirds the length of the third.

In the female the post-coxal part of the first segment is almost

equal in length to the second ; the third about two-thirds as long as

the second, the latter slightly more than twice as long as the fourth.

The intercoxal process of the abdomen is equal in width to the

length of the third and fourth segments taken together, and one-fifth

of its own width greater than that of the metasternal salient .

The metasternum laterally between the coxæ in length equals the

width of a mesofemur at base.

The epipleura at apices are feebly dilated and concave beneath the

elytral apex, the latter being very slightly produced. This character

is more noticeable in the females.

Distribution.-Granosa inhabits the more arid and desert regions

of the West. Thus far it has only been recorded from eastern cen-

tral and northeastern southern California and western Nevada.

--
Relationships. More closely related to Tricheleodes than to any

other subgeneric aggregate, this affinity is evident in the resemblance

of facies and in the tendency to development of tubercles in pilosa.

ELEODES GRANOSA LeConte.

Eleodes granosa LECONTE, Smithson. Misc. Coll. , No. 167, 1865, p. 116.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 314.

Ovate, opaque, roughly and coarsely sculptured and strongly

convex .

Head about twice as wide as long, moderately convex, coarsely and

densely punctate, the punctures at the sides and on the epistoma more

or less coalescent, and finely setigerous. Antenna rather short and

moderately stout , outer four joints scarcely compressed, gradually

and very feebly dilated , third joint about equal in length to the next

two taken together, fourth scarcely longer than the fifth, the latter ,
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sixth, and seventh subequal, eighth as wide as long, ninth and tenth.

feebly transverse and oval, eleventh subovate.

Pronotum subquadrate, widest at the middle, one-seventh to one-

fourth wider than long ; dise rather strongly and evenly convex, de-

clivous at the sides, coarsely, densely, and quite evenly punctate, the

punctures at times more or less confluent and strongly impressed,

becoming muricato-granulate laterally ; apex truncate and finely or

obsoletely margined ; sides quite evenly and not strongly arcuate to

subangulate at the middle, thence quite straight to base, obsoletely

or finely margined ; base truncate or very feebly rounded and finely

margined, slightly wider than the apex and about equal to the length ;

apical angles rectangular to obtuse and not rounded, occasionally

minutely prominent ; basal angles subrectangular to obtuse, not

rounded nor prominent.

Propleure granulo-scabrous to muricato-granulate.

Elytra oval, about or less than twice as long as wide ; base truncate

and equal in width to the contiguous prothoracic base ; humeral

angles absent, rounded ; sides evenly arcuate, apex feebly produced

and subacute ; disc evenly and strongly convex and almost vertically

declivous posteriorly ; surface tuberculate, the tubercies arranged in

rows, consisting of series of small, evenly and closely placed ones,

with interstitial series of much larger and more distantly placed

tubercles, those of both series becoming subequal in size at the sides

and smaller on the apex, and more or less irregular.

Epipleura more or less concave toward the base, and finely , sparsely

punctate.

Sterna more or less densely granulo-punctate.

Parapleura sparsely and not coarsely punctate.

Abdomen horizontal, quite densely punctate, the punctures be-

coming somewhat granular at the sides.

Legs moderate . Femora densely and rather finely punctate, the

profemora mutic, not sinuate. Anterior tibial spurs about equal in

size and length, acute. Tarsi similar in the sexes ; first joint of the

anterior tarsi not thickened at tip beneath, apico-marginal tufts of

spinules acute, grooves entire .

Male. Somewhat narrow. Antennæ scarcely reaching to the pro-

thoracic base. Abdomen moderately convex, broadly impressed on

the first three segments.

Female. Robust. Antennæ reaching to about the posterior fourth

of the prothorax. Abdomen evenly and strongly convex, feebly ven-

tricose.

Measurements.-Males : Length, 9-17.5 mm.; width, 5-7 mm.

Females: Length, 17-19 mm.; width . 6-8 mm.

Genital characters, male.-Edeagophore of the usual oblong-ovate

form, rather small.
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Basale oblong, quite evenly convex above and not arched.

Apicale triangular and slightly elongate : evenly convex above.

with a median longitudinal and membranous groove in the middle

third ; apex produced and quite acute ; sides arcuate in basal third,

thence broadly and feebly sinuate to tip ; base with a rounded lobe

at middle and feebly sinuate laterally.

Sternite slightly transverse and strongly chitinized. Each lobe

rather narrowly triangular ; external border rather evenly arcuate,

apex narrowly rounded, internal border sinuate ; surface glabrous

in basal third, densely punctate and setose in apical two-thirds,

setæ rather long and dense. Sinus broad and quadrate and the mem-

brane is not setose.

Female.-Genital segment short and robust, subparabolic in out-

line.

Valvula (Plate 4, fig. 13 ) .- Dorsal plate subobovate to suboval,

about twice as long as wide, sides not reflexed , margins accurate ; sur-

face slightly concave and more or less shining, punctate in apical

two-thirds ; apical margin more or less evenly and strongly rounded,

often not distinctly defined from the apex, the latter very small and

short, subacute and narrowly rounded.

Appendage small, conically mammilliform, and projecting from

beneath the external border of the apical margin of the dorsal plate.

Fossa not visible from above, and small. Apex, appendage, and

apical half of the dorsal plate minutely setose.

Basal prominences obsolete.

Superior pudendal membrane reaching to the middle of the dorsal

plate and longitudinally rugulose.

Ventrolateral surfaces not inflated , evenly convex, surface lines

straight viewed longitudinally. Surface rather densely punctate

and the apex finely setose ; submarginal groove not developed ; inner

borders of the valves contiguous in basal third, the genital fissure

subapical and fusiform with the inferior pudendal membrane visible

in basal half.

Habitat.-California (Panamint and Coso valleys, A. Kobele ;

Los Angeles County, D. W. Coquillett ; Mount Pinos, Kern County,

Fordyce Grinnell ; Colorado Desert, San Bernardino County, and

Oak Creek, eastern Kern County, Dr. E. C. Van Dyke) . Nevada

(collected by Wm. M. Gabb, Horn).

Number of specimens studied, 24.

Type (male) in the LeConte collection.

Type-locality. " California."

Salient characters.-Head and thorax strongly and confluently

punctate. Thorax subquadrate, sides rounded and not margined.
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Elytra strongly convex, sculptured with series of small, bright tu-

bercles, interstices with small granules uniseriately placed (LeConte) .

Diagnostic characters.- One of the most distinct species of the

genus. The sides of the pronotum are slightly but not very distinctly

sinuate behind the apical angles. The elytral sculpturing consists of

a series of well-developed tubercles upon each interval, and series of

small granules represent the striæ. The coarseness of the sculpturing

is unique and is only approached by that of granulata. The latter

species has the form of quadricollis, the humeri are distinct and some-

what produced, and the elytra are sculptured with rows of smooth,

moderately elevated , and somewhat elongate tubercles ; also more or

less subseriately punctate each side of the suture, the anterior femora

are more or less sinuate.

Variations. The post-apical sinuations of the pronotal sides are at

times scarcely evident in the males.

The moderate series of examples before me is of special interest

and value, on account of the extreme forms of sculpturing that are

included .

Two specimens from the Panamint and Coso valleys are remark-

able for the extreme coarseness of the sculpturing (Forma fortis) .

In each specimen the pronotal disc is densely, deeply, and confluently

punctate, the interstices smooth and convex. The elytral series of

tubercles are notably regular and distinct , except at the extreme sides

where confusion and diminution in size occur ; elsewhere the inter-

stitial tubercles are three times as large as in the specimens from Los

Angeles County, and completely fill the width of the interval ; they

are very glabrous and shining, very convex to subacute at summit.

The strial granules are regular and distinct between the crowded

larger tubercles. These insects are less opaque than usual and the

largest of the series.

In the Los Angeles County (Mount Wilson ) specimens the prono-

tal punctures are smaller, denser, and shallower, with the interstices

narrow, scarcely convex, and distinctly opaque. The elytral series

of tubercles are regular on the dorsum, at the sides the tubercles and

granules become confused and quite equal in size.

The Kern County specimens present a modification of the typical

form of sculpturing. The pronotal punctures are moderate in size,

irregularly placed , frequently with impunctate areas ; the interstices

are flat, smooth, and shining. The general sizes of the sculptural fac-

tors of the elytra are as in the Southern specimens ; at base, along the

suture, and laterally the tubercles become more or less transversely

confluent, losing to a greater or less extent their tubercular charac-

ter, producing a transversely rugose and submuricate effect .
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The prontal margin is usually obsolete and the sides of the pro-

notal disc are continuously convex with the flanks. Ordinarily, the

margin is finely crenulate. In one specimen the margin is distinctly

developed in the anterior two-thirds of the pronotum, where it is

acute and minutely reflexed .

In the LeConte collection along with the type there is placed a male

and female, without locality labels and of peculiar form as follows :

The elytra are sculptured as in granosa, the thorax is very opaque

with rather close, coarse, and shallow punctures, as if the rugosities

seen in the type of granosa had been worn down. The thorax is

much broader, with the anterior angles more prominent, the sides

slightly sinuate behind ; elytra not quite so convex, more elongate

and more attenuate posteriorly. The foregoing applies to the female

as compared with the female of granosa.

The male has distinctly longer antennæ, joints four to eight in-

clusive being longer ; elytra but little wider at middle than the pro-

thorax and consequently appear more convex ; the anterior and mid-

dle tibiæ scarcely differ from those of the female. The side margin

of the pronotum is feebly defined anteriorly and obsolete posteriorly.

I am indebetd to Mr. Blanchard for the above notes, and as I have

not seen the specimens I can only surmise that they may be a race of

granosa. A Coso Valley specimen is more elongate than any other of

the specimens before me and it is decidedly less convex, the elytra

being somewhat flattened on the dorsum. In one or two specimens

the elytra are slightly ventricose.

Specimens recently collected by Mr. F. W. Nunenmacher at Gold-

fields, Nevada, are deep black and shining, the sculpturing coarse as

in the Panamint Valley specimens above referred to.

The mentum exhibits considerable variation, being moderate in size.

triangular or subparabolic in outline, convex at middle and exca-

vated laterally. The prosternum is more or less evenly convex antero-

posteriorly between the coxæ, frequently grooved ; mucronate behind,

the mucro moderate, conical or triangular.

Mesosternum short, very oblique, and broadly concave.

The external borders of the anterior tibiæ are distinctly carinate

nearly to the apex, and the middle and posterior tibiæ to a greater

or less extent as well.

The tibial grooves of the femora are well defined, the margins are

subasperately punctate and the floor of each is more or less punctate

and opaque.

The anterior tarsi are subequal in stoutness and length in the sexes.

Tarsal formula :

Pro. Meso Meta. Metatibiæ.

Male.-21 3 3 6

Female.-2 3 31 6
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Subgenus PROMUS LeConte.

The first, or the first and second joints of the anterior tarsi of the

male, are more or less thickened and sometimes flattened beneath ,

and densely clothed with fine pubescence.

These characters are most strongly developed in goryi, where the

pubescence is almost spongy and the tufts are distinctly flattened ;

the first joint of the mesotarsi also have a similar but smaller tuft.

In fusiformis, striolata, and opaca the tufts are smaller and less

strongly flattened , and in insularis and subnitens the pubescent pads

are smaller and not flattened ; in the former the tuft is pointed and

in the latter subtruncate, in both the pubescence is slightly longer.

The form is usually more or less fusiform in outline, but in insu-

laris the greatest width of the elytra is behind the middle, and the

insect is more ovate than fusiform. Some examples of subnitens are

subovate.

The sides of the pronotum nearly always converge anteriorly and

the elytra become gradually broader in the same or nearly the same

line with the pronotal sides. This is most pronounced in opaca and

fusiformis; in striolata, goryi, subnitens, and insularis the sides of

the pronotum converge more or less posteriorly, so that the lateral

line is interrupted to a greater or less extent .

Subgeneric genital characters, male.-Apicale of the edeagophore

distinctly longer than wide, somewhat depressed, dorsal surface

moderately convex and marked by a more or less well defined mem-

branous, median groove ; apex acute and moderately attenuated ; base

usually broadly lobed at the middle.

Female.-Genital segment more or less quadrate, internal lobe of

the apex well developed , the external being rudimentary. Sides of

the dorsal plate reflexed with the surface concave between, outwardly

explanate and more or less deflexed at the periphery. The dorsal

plate has the external border more or less arcuate, the surface strongly

punctate, conspicuously and sparsely setose, the setæ being quite long

and flying.

Appendage more or less strongly flattened, conico-ellipsoidal or

transversely semiellipsoidal, and usually quite large.

Superior pudendal membrane reaching to the middle or apical

third of the dorsal plate, and obsoletely or irregularly longitudinally

rugulose.

The genital characters of the female are distinctive and definitely

characterize the subgenus. An examination of the plates (4 and

5 ) will elucidate what has already been said. It will be observed

that the appendage in insularis is the smallest and most conical in

the series.



REVISION OF ELEODIINI-BLAISDELL . 153

General observations.-The head is usually twice as wide as long,

and moderate in size ; comparatively large in subnitens and goryi,

small in striolata.

Comparison and direct measurement show the head to be subject

to considerable variation in size, even among individuals of the same.

species.

The internal spurs of the meso- and metatibiæ are slightly longer

than the external.

The tarsi are the stoutest in subnitens, moderately so in goryi, and

slender in striolata, fusiformis, and opaca; less elongate and feebly

robust in insularis.

After careful comparative measurements of the tarsal joints, I

can not present any useful facts relative to the comparative lengths

of the several joints of each tarsus in the different species.

The following are my notes on the tarsi of subuitens:

In the protarsi the second, third, and fourth joints combined are

about equal in length to the fifth ; the first is slightly longer than the

second.

Mesotarsi.-The first joint is subequal to the third and fourth

taken together ; the second, third, and fourth slightly decreasing in

length in the order named.

Metatarsi.-The first joint is a little longer than the second and

third taken together ; the second very slightly longer than the third;

second and third together about equal to the fourth.

The above gives a fair idea of the ratios between the joints of the

different tarsi. In striolata the first joint of the metatarsi is about

equal to the second and third taken together ; the second and third

are subequal and together slightly longer than the fourth.

In the male of goryi, the first joint of the protarsi is much thicker

than the succeeding ones and as long as the next two taken together.

The differences are so slight that they could not be utilized in the

determination of species.

In the males the intercoxal process of the abdomen lies in the

same horizontal plane that the meta- and mesosterna do, and the abdo-

men behind the metacoxæ is deflexed. As a result, its surface is ob-

lique to that of the sterna. This character is scarcely evident in opaca,

striolata, very feeble in insularis, and more or less well pronounced

in the other species.

In the females the abdomen is always horizontal and in some in-

stances slightly prominent ventrally with the sterna .

The relative length of the abdominal segments has to be considered.

In the male of insularis the intercoxal process of the first abdominal

segment is quite quadrate, and about equal in length to the second

segment ; the post-coxal portion is also subequal in length to that
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of the second, the latter being distinctly twice as long as the fourth ;

the third is about two-thirds as long as the second.

In the female the abdominal salient is transverse, nearly twice

as wide as long ; the post-coxal portion of the first segment is about

equal to the second in length ; the second is nearly two and one-half

times as long as the fourth; the third nearly two-thirds as long as

the second. The first three segments are relatively longer than in

the male.

Subnitens. The male has the intercoxal process of the first ventral

segment just noticeably transverse, and the post-coxal part is scarcely

as long as the second ; the third is slightly less than twice as long as

the fourth.

The female has the intercoxal process slightly transverse, and the

post-coxal portion of the first is about equal to the second in length ;

the third is about three-fourths as long as the second and about twice

as long as the fourth .

Goryi. The intercoxal process in the male is distinctly transverse,

and the post-coxal part of the first segment is scarcely as long as the

second, the latter being about one- fourth longer than the third: the

fourth is about one-half as long as the third.

The female has the intercoxal salient strongly transverse and about

equal to the second in length ; the post-coxal portion is scarcely as

long as the second ; the third is about two-thirds as long as the

second and about twice as long as the fourth.

Striolata.--In this species the male has the intercoxal process trans-

verse and rather short, about equal to the fourth in length ; the post-

coxal part of the first ventral segment is about as long as the second,

and the fourth is scarcely one-half as long as the latter.

The female has the intercoxal process moderately transverse and

scarcely as long as the third segment, and the post-coxal part of the

first is nearly as long as the second ; the third segment is about three-

fourths as long as the second, and the fourth is nearly two-thirds as

long as the third. The first three segments are comparatively long.

Fusiformis. The intercoxal process of the male is distinctly quad-

rate and equal in length to the post-coxal part of the same segment,

which is subequal in length to the third ; the second is about twice as

long as the fourth segment.

The female has the segments proportioned about as in the male,

but slightly longer. The intercoxal process is quadrate.

Opaca. The male has the intercoxal salient short and slightly

transverse, the post-coxal portion is equal in length to the third and

the second is about twice as long as the fourth.

The abdominal salient of the female is comparatively small and

nearly quadrate, and the post-coxal part of the same segment is sub-
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equal to the second ; the third is about two-thirds as long as the pre-

ceding segment and one-third longer than the fourth.

Insularis has the abdominal salient about equal in width to the

length of the third and fourth segments taken together, and about

one-fourth of its width broader than the metasternal process. The

metasternum laterally between the coxæ is about as long as the width

of a metafemur at base.

Subnitens has the intercoxal process equal in width to the length

of the second segment and about one-fourth of its own width broader

than the metasternal process. The metasternum laterally between

the coxæ is as long as the width of a mesotibia at apex.

The intercoxal abdominal salient in goryi is quite wide and equal

to the combined lengths of the third and fourth segments and about

one-third of its width greater than that of the metasternal process.

The metasternum laterally between the coxæ is equal in length to the

width of a mesotibia at apex.

In striolata the intercoxal process of the abdomen is quite equal in

width to the length of the second segment and about one-third of its

width greater than that of the metasternal salient. The metasternum

is quite short laterally between the coxæ and about equal in length

to the width of a mesotibia at middle. In the female the abdominal

process is evidently not as wide as the second segment is long.

Fusiformis has the abdominal process comparatively narrow, being

about equal to the length of the third segment and subequal in width

with the metasternal salient . The metasternum laterally is short and

about equal to the width of the mesotibia at middle. The same re-

sults of comparison can be applied to opaca that have been obtained

from fusiformis.

The above notes on the relative widths and lengths of the sternal

and abdominal segments can only be considered in a general way as

being approximately correct, as there is always more or less indi-

vidual variation in each species.

In summing up it will be noticed that the coxæ are most widely

separated, and the intercoxal process of the first abdominal segment

reaches its greatest width in insularis and subnitens; that in fusi-

formis and opaca they reach their greatest approximation, and that

the intercoxal salients are quite equal ; that goryi and striolata are

somewhat intermediate, but really more nearly like the first two

named species than the last two.

Distribution.-Insularis, as far as known , is an insular and peninsu-

lar species, inhabiting the southern part of Lower California and an

adjacent island .

Subnitens inhabits central and southern Arizona. I know of no

record of its having been taken in Mexico, but it may occur there.

Goryi is taken in New Mexico, Texas, and Mexico.
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Striolata is found in southern Texas and the adjoining regions of

Mexico.

Fusiformis is distributed over an extensive area as follows : Texas,

New Mexico, Kansas, Colorado, Nebraska , and southern Wyoming.

Striolata

Goryi

Submitens

Insularis

Fustforms

Opaca

Opaca also has a wide distribu-

tion, being known to me to occur in

Texas, Colorado, Kansas, Nebraska,

and southern Dakota.

Genealogy. The results of the com-

parative measurements indicate quite

clearly upon what structural lines that

divergence has taken place, while the

relationships of the species among

themselves have been sufficiently indi-

cated. I believe that striolata and

fusiformis have diverged from a com-

mon stem much later than did goryi

from the insularis-subnitens ramus. Knowledge of the Mexican

species may entirely change my views, as it only at present concerns

the species in the United States.

Subgeneric Trunk

FIG. 2.- GENEALOGICAL DIAGRAM

OF THE SUBGENUS PROMUS .

Our six species may be separated as follows :

Species with first joint of the anterior tarsi in the male conspicuously pubes-

cent beneath.

Surface shining ; thorax distinctly widest at the middle, visibly narrowed

at base ; tarsal pubescent tuft conical____ __insularis.

Surface dull ; thorax scarcely wider before the base ; tarsal tuft truncate

at tip . ---subnitens.

Species with first two joints conspicuously spongy pubescent beneath.

Femora (anterior ) armed in the males.
•

Elytra with distant series of large dents or punctures___

Elytra with approximate series of rather small and closely placed

punctures

--goryi.

_striolata.

Femora mutic in the males.

Elytral margins rounded, surface glabrous, not pubescent-----fusiformis.

Elytral margins acute, surface opaque and pubescent.. --opaca.

ELEODES INSULARIS Linell .

Eleodes insularis LINELL, Proc. Ent. Soc. Wash., IV., No. 3, p. 180 (author's

extras published March 7 , 1899) .

Elongate, subovate, black, smooth, more or less shining and mod-

erately convex.

Head more or less convex, rather finely, more or less evenly, or

irregularly punctate, punctures not dense, but slightly so on the

epistoma and sides. Antenna moderate in thickness, long, reaching

beyond the prothoracic base, very feebly compressed and just in the

least dilated in the outer three joints, third joint about equal to the

next two taken together, fourth slightly longer than the fifth, the

latter, sixth and seventh subequal, eighth slightly shorter, ninth
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more or less triangular, tenth scarcely transversely oval, eleventh

suboval.

Pronotum subquadrate, rather dull, widest at the middle, one-

fifth to one-fourth wider than long ; disc evenly and moderately con-

vex, very finely, rather evenly but not densely, and more or less

obsoletely punctulate ; apex more or less emarginate, frequently more

noticeably so laterally, very finely or more or less obsoletely mar-

gined ; sides broadly, evenly and not strongly arcuate, very finely

beaded ; base more or less arcuate and finely margined, about one-

fourth to one-third wider than the apex ; apical angles subacute, an-

teriorly prominent and not everted ; basal angles obtuse and not

rounded nor prominent.

Propleura finely and irregularly punctulate, more densely and

strongly so posteriorly, and more or less finely rugulose.

Elytra oval to subovate, usually widest behind the middle ; base

more or less emarginate and not wider than the contiguous pro-

thoracic base; humeri obtuse, not rounded nor prominent : sides

slightly more strongly arcuate behind the middle, apex not in the

least produced and rounded ; disc moderately convex on the dorsum,

strongly and evenly so laterally, rather suddenly and arcuately de-

clivous posteriorly ; finely punctate, punctures arranged in moder-

ately distant series, rather closely placed and at times lodged in

shallow and slightly larger dents, intervals more or less obsoletely

punctulate ; the serial punctures at times more or less obsolete.

Epipleura moderately narrow, gradually narrowing from base to

apex and more or less impunctate.

Sterna more or less moderately punctate and rugulose, finely and

sparsely pubescent . The prosternum is frequently more strongly

punctate.

Parapleura sparsely and irregularly punctate, punctures rather

shallow.

Abdomen very finely or obsoletely and rather sparsely punctulate,

more or less finely rugulose ; the intercoxal process more or less

coarsely sculptured.

Legs moderate in length and slender ; anterior femora more or less

armed in both sexes ; tibial spurs small, the anterior subequal and

acute ; anterior tarsi dissimilar in the sexes.

Male.-Somewhat narrow. Antennæ extending three or four joints.

beyond the prothoracic base. Elytra evenly and strongly arcuately

declivous posteriorly ; abdomen slightly oblique, moderately con-

vex, flattened at the middle on the first three segments and more

or less grooved in the middle line. Anterior femora with a distinct.

but obtuse tooth ; anterior tarsi with the first joint slightly thickened.

and clothed apically beneath with a dense brush of more or less

golden pubescence.
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Female. Rather robust. Antenna with about one or two joints

reaching beyond the prothoracic base. Elytra arcuately and verti-

cally declivous posteriorly. Abdomen horizontal, strongly convex

from side to side. Anterior femora obtusely angulate or simply sin-

uate ; anterior tarsi without pubescence beneath.

Measurements.-Males : Length, 14.5-17.6 mm.; width, 5.6-6.8 mm.

Females: Length, 16-16.5 mm.: width, 6.5-7.0 mm.

Genital characters, male.-Edeagophore flattened oblong-ovate, and

slightly arched.

Basale moderately long, oblong, quite evenly convex above, with

sides nearly parallel to feebly arcuate.

Apicale triangular, slightly elongate and feebly decurved ; surface

evenly and moderately convex, with a moderately wide membrano-

chitinous depression at middle third ; sides feebly arcuate near the

base, thence to the tip slightly sinuate ; apex somewhat produced and

subacute ; base broadly lobed at middle and slightly sinuate laterally.

Sternite transverse and setose. Each lobe rather broadly triangular.

with the external border quite evenly and broadly arcuate ; internal

border more or less arcuate ; apex subacute to narrowly rounded ; sur-

face quite evenly convex, rather evenly and not densely punctate in

apical three- fourths, setæ moderately long. Sinus narrow and the

membrane not setose.

Female.-Genital segment quadrato-parabolic in outline, quite

strongly convex antero-posteriorly so that the apical moiety appears

quite strongly and arcuately declivous apically, setose .

Valvula (Plate 4, fig. 22 ) .— Dorsal plate obovate, quite strongly

arcuate antero-posteriorly, broad in apical half and narrowing to

base, inner third of the apical half quite strongly reflexed ; surface

somewhat shining, rather densely punctate and setose, setæ rather

long and flying, somewhat dense ; external border more or less straight

in basal half, thence broadly arcuate with the apical margin ; internal

border arcuate in apical half, thence outwardly oblique to base and

more or less arcuate or straight. Apex rather small, subacute at

tip and more or less finely setose.

Appendage short mammilliform with few very fine and rather long

setæ about tip .

Superior pudendal membrane quite broadly and triangularly ex-

posed and obsoletely longitudinally rugulose.

Ventrolateral surfaces quite evenly convex, the submarginal groove

broad and shallow. curving inward beneath the fossa to the base of

the apex, the external and apical borders of the dorsal plate appear-

ing quite strongly explanate ; surface punctate and setose, setæ quite

long and flying. Internal border of the valves contiguous in basal

fourth, the genital fissure fusiform and situated at middle two-

fourths, apparently closed by the inferior pudendal membrane.
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In all of the specimens examined the pudendal membrane passes

directly backward, and therefore immediately continuous with the

valvular membrane, there being no fornix laterally, the angle formed

is in the median line and corresponds to margin of the genital orifice.

Habitat.- Island of Santa Margarita (collected by the Alba-

tross Expedition of 1888, collection of U. S. National Museum) :

Lower California (El Taste, Gustav Beyer ; San Francisquito, Coll.

Acad. Nat. Sciences of San Francisco) .

Number of specimens studied, 32 ; 22 from Santa Margarita Island,

and 10 from the mainland of Lower California.

Type.-Cat. No. 4169, U. S. National Museum.

Type-locality. Santa Margarita Island, Lower California .

Salient type-characters.- Feebly shining. Thorax subquadrate,

sides broadly and evenly rounded, base slightly wider than the apex,

anterior angles subacute, posterior angles obtuse , disc sparsely and

finely punctate. Elytra widest at apical third ; disc moderately,

slightly depressed along the suture in the female, with regular distant

series of fine punctures, the intervals very sparsely and minutely

punctulate (Linell ) .

Diagnostic characters.-The species resembles somewhat E. omissa

LeConte, from which it can easily be separated by the armed anterior

femora and by the first joint of the anterior tarsi of the males being

clothed beneath with a tuft of golden pubescence.

From subnitens it is recognized by the shining integuments, smaller

size, and ovate form.

From all other members of the subgenus by not having the two

basal joints of the anterior tarsi in the males with pubescent pads

beneath.

All of the specimens that I have seen are quite homogeneous and

without any tendency to muricate punctuation . Linell's cotypes are

before me ; most of them are slightly brownish, probably from slight

immaturity.

A species found upon the mainland of the peninsula agrees in all

essential structural characters with the specimens from the island, and

I therefore consider them to be one and the same. Both have the

elytra widest behind the middle ; the femoral teeth vary in both sexes ,

sometimes acute and again obtuse in the males. In the peninsular

form the body is rather more convex and the elytral punctuation is

stronger and the striæ more or less impressed, the intervals almost

feebly convex. The tarsal spinules are ferruginous in the insular

form and darker in those of the mainland.

Specimens of the peninsular form, collected at San Francisquito,

and which were before the great disaster in the collection of the Cali-

fornia Academy of Sciences, were referred to gentilis by Doctor
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Horn ; the latter species is a race of gigantea, and occurs much

farther north in southern California.

Some observers have referred this form also to innocens, which

does in some respects resemble it, for instance, in being widest at

the posterior fourth of the elytra , the latter having striæ of punctures

which are more or less impressed and the intervals more or less

convex. Innocens is also more elongate, and the genital characters

present a decided subgeneric difference. Compare in Plate 4 , figs. 21

and 22.

Relationships.-Insularis is no doubt more closely related to sub-

nitens than to any other species in the United States fauna . It is a

true Promus in genital characters, and not intermediate between

Blapylis and Eleodes proper as suggested by Linell.

General observations. The mentum is variable, and moderate in

size. The middle lobe is subtrapezoidal in outline, sides more or

less arcuate with the apex or converging with the apex more or less

rounded.

Prosternum not prominent ventrally. In the insular specimens it

is quite evenly but not strongly rounded, antero-posteriorly between

the coxæ, with a small mucro behind ; in the peninsular form it is

quite horizontal between the coxæ and terminating behind in a rather

strong and subtriangular mucro. Between the coxæ the surface is

more or less strongly punctato-rugose.

The mesosternum is quite gradually oblique and more or less con-

cave.

The tibial grooves of the femora are usually distinctly evident for

the whole length of the inferior surface, the floor of each being quite

plane and glabrous or more or less punctate ; the margins are more or

less acute and cariniform. In the peninsular specimens before me the

floors are quite glabrous.

The external borders of the anterior tibiæ are distinctly carinate,

the carina forming the anterior lip of the tarsal groove, which is here

clearly indicated and not at all glabrous.

The middle and posterior tibiæ are evidently very faintly or not

in the least carinate externally near the base, and the tarsal grooves

are indicated in apical three-fourths, margins more or less well in-

dicated. The grooves are sculptured like the rest of the tibial surface.

The protarsi are about of equal stoutness in the sexes.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-21 21 3 51

Female.- 2 23 3 51

a See Proc. California Acad. Sci., 2 ser., IV, Pt. 1 , pp. 306 and 349.
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ELEODES SUBNITENS LeConte.

Eleodes subitens LECONTE, Ann . Lyceum Nat. Hist. N. Y., V 1851, p.

134.- HORN, Trans. Amer. Phil. Soc., XIV, 1870, p. 319.

Fusiform to elongate ovate, noticeably narrowed anteriorly, surface

subopaque, finely punctate and smooth.

Head evenly convex, impressions scarcely evident, frontal suture

distinct ; surface finely and evenly punctate, punctures quite indis-

tinct over the vertex. Antennae long, rather robust, outer four

joints slightly compressed and feebly widened ; third joint equal to

the next two taken together ; fourth just noticeably longer than the

fifth, the latter to the eighth inclusive subequal in length ; ninth and

tenth feebly and transversely suborbicular ; eleventh short oval .

Pronotum quadrate, widest at the base and slightly narrowing from

base to apex, rarely widest at the middle and narrowing slightly to

base as well ; disc evenly convex from side to side, very finely and sub-

obsoletely punctulate ; apex feebly and broadly emarginate, obsoletely

margined and equal to the length ; sides feebly and quite evenly arcu-

ate from apex to base, very finely beaded ; base broadly and feebly

arcuate or subtruncate, about one- fourth longer than the length, one-

sixth to one- fourth wider than the apex ; apical angles subacute and

anteriorly prominent ; basal angles obtuse and not rounded.

Propleura smooth , obsoletely punctulate and rugulose.

Elytra oval, widest at or just behind the middle, and moderately

attenuate in apical fourth ; base feebly and broadly emarginate or

subtruncate, slightly wider than the contiguous prothoracic base ;

humeri obtuse or feebly subacute, scarcely or very feebly prominent

anteriorly ; sides evenly arcuate, apex subacute or narrowly rounded ;

dise moderately convex or slightly depressed on the dorsum, laterally

regularly rounded, arcuately declivous posteriorly ; punctate, punc-

tures fine and closely placed in rather distant unimpressed series,

intervals more or less irregularly and very finely punctulate ; sculp-

turing more or less indistinct, not denser nor coarser laterally and

on apex.

Epipleura slightly widened at base, thence gradually narrowed to

apex, not wide, the superior margin broadly sinuate basally and curv-

ing upward to the humeral angle ; surface smooth and obsoletely

punctulate.

Sterna smooth and more or less obsoletely sculptured .

Parapleura smooth and more or less distinctly or obsoletely

punctate.

Abdomen smooth, finely punctulate, and more or less indistinctly

rugulose fifth segment finely setose about the margin.

Legs rather long and moderately slender. Anterior femora dentate

or sinuate the anterior spurs of the anterior tibiæ similar in the

59780-Bull. 63-09-11
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sexes, and slightly larger and longer than the posterior. Tarsi dis-

similar in the sexes and rather robust .

Male.-Body feebly robust and somewhat narrow. Antennæ reach-

ing beyond the prothoracic base. Elytra not broadly oval, noticeably

attenuate, and rather obliquely declivous posteriorly ; apex not pro-

duced ; abdomen more or less oblique, moderately convex, and the

first segment is more or less broadly impressed at middle. Anterior

femora armed with a moderate and acute tooth at outer fifth. Ante-

rior tarsi with the first joint very feebly thickened, and clothed in

apical third beneath, with a tuft of silken pubescence ; second joint

simple with groove entire.

Female.-Robust. Antennæ reaching slightly beyond the pro-

thoracic base. Elytra broadly oval, less attenuate, and arcuately

declivous posteriorly. Abdomen rather strongly convex, horizontal.

Anterior femora more or less distinctly sinuate in outer fifth ; ante-

rior tarsi unmodified.

Measurements.-Males : Length, 21-24.5 mm.; width, 8.2-9 mm.

Females: Length, 23-26 mm.; width, 10.5-12 mm.

Genital characters, male.-Edeagophore elongate fusiform, scarcely

arched.

Basale oblong-oval, sides subparallel , surface moderately convex.

Apicale triangular , about one-half longer than wide ; surface mod-

erately convex with a membranous groove in apical half; sides feebly

arcuate or straight to the tip, the latter acute ; base rather narrowly

rounded at middle, broadly and feebly sinuate laterally.

Sternite quadrato-parabolic. Each lobe rather long with the ex-

ternal border evenly arcuate, apical margin rather narrowly rounded,

angle not evident ; internal border arcuate ; surface slightly convex,

rather densely and coarsely punctate, setæ long and quite dense.

Sinus broad, apical half not closed by membrane, the latter not setose .

Female.-Genital segment subquadrate in outline. Valves expla-

nate externally, deflexed at apex and reflexed laterally and quite

densely setose.

Valvula (Plate 5 , fig. 3 ) .—Dorsal plate oblong-oval ; internal fifth

reflexed , glabrous and impunctate, externally upwardly oblique and

more or less deflexed peripherally ; surface longitudinally channeled,

rather densely punctate and setose in outer four-fifths, setæ long and

flying; external border quite arcuate ; apical margin arcuate exter-

nally with the external margin, inwardly sinuate with the internal

apical lobe and set with setæ ; inner margin broadly arcuate. Apex

triangular and rather short, finely setose .

Appendage large and transversely semielliptical, rather thickly

set with quite long hairs. Fossa transverse, narrow, and closely

fitting the base of the appendage.

Basal prominences not evident.
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Superior pudendal membrane obsoletely rugulose and reaching

about to the middle of the dorsal plate.

Ventrolateral surfaces.-Body of the segment quite strongly con-

vex, broadly and quite deeply concave beneath the apex, the con-

cavity continuous with the submarginal groove, the latter broad and

shallow from the base beneath the explanate external border of the

dorsal plate ; surface coarsely punctate and setose, setæ rather short.

Genital fissure rather narrowly fusiform, the internal margins of the

valves being contiguous in basal and apical fourths. Inferior puden-

dal membrane apparently closing the fissure.

Habitat.-Arizona ( region of the Gila River, LeConte and Horn ;

Fort Grant ; Oracle in April, Hubbard and Schwarz ; Prescott, col-

lection Charles Fuchs ; Nogales, September 22, Albert Koebele and

F. W. Nunenmacher).

Number of specimens studied, 20.

Type in the LeConte collection.

Type-locality. " Flumen Gila,” Arizona (LeConte) .

Salient type-characters.- Narrowed anteriorly, generally opaque.

Thorax scarcely conspicuously narrowed anteriorly, sides usually

straight, finely and sparsely punctate. Elytra finely, distinctly, and

seriately punctate (LeConte) .

Diagnostic characters. Similar to goryi in general outline, but less

robust and less inflated, and more fusiform than either the above or

insularis. The surface is opaque and the elytra sculptured with striæ

of fine punctures. The latter are in contrast to the more or less

coarse punctures of goryi.

The males have only the basal joint of the anterior tarsi pubescent

beneath, which distinguishes it from all other members of the sub-

genus, except insularis.

The prothorax appears widest at the base when viewed vertically

from above, with the sides converging to apex (forma typica) ; but

these characters depend upon the sides being normally arcuately de-

flexed, otherwise it would appear more or less widest at the middle.

The base is always relatively wider, as compared to the apex, than in

insularis.

Two males from Prescott, Arizona, have the pronotum widest at

the middle, and the sides are feebly sinuate before the basal angles,

the base appearing narrower than normal (forma sinuata ) . Their

large size and dull integuments serve to separate them from insularis.

Such variations are to be expected ; some females exhibit this tend-

ency, the sides of the pronotum becoming more strongly arcuate.

The mentum is variable in form as in insularis. The surface is

more or less distinctly excavated laterally and as a result the middle

is more or less longitudinally ridged .
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Prosternum is horizontal or feebly arcuate between the coxæ, and

quite strongly and subtriangularly mucronate behind. The pro-

sternum gradually slopes from the anterior margin to a point between

the coxæ , so that the coxal region appears less suddenly protuberant

ventrally than in many other species.

In a larger series than the one before me there would no doubt be

greater variation in this respect.

The mesosternum is moderately oblique and quite broadly concave.

The tibial grooves of the femora are much less strongly developed

in this species than in insularis. In the anterior femora they are the

widest and moderately concave, sides converging from the femoral

teeth, becoming evanescent before reaching the base ; the middle

grooves are less strongly defined and narrower, evanescent before

reaching the base ; the posterior are the least developed , quite narrow

and evanescent near the middle of the femora . The margins of the

grooves are obtuse, rising but slightly above the quite flat floors of

the same. The anterior margins of the profemoral grooves are cari-

nate, becoming dentately laminate at outer fifth , and thence to apex

sinuate and more or less obsolete.

The tibiæ are not noticeably compressed, and not in the least

carinate externally ; the tarsal grooves are rudimentary and more or

less obsolete .

The tarsi are about equally stout in the sexes.

Tarsal formula :

Pro. Meso. Meta. Metatibæ.

Male.-34

Female.--31

41 5 7

41 5 8

ELEODES GORYI Solier.

Eleodes goryi SOLIER, Studi Entomol. , 1848 , p. 251, pl. x, figs. 14, 15.—

CHAMPION, Biol. Centr.-Amer., IV, Pt. 1 , 1885, p . 93.

Eleodes seriata LECONTE, Proc. Acad . Nat. Sci . Phila., 1858, p. 185.- HORN,

Trans. Amer. Phil. Soc. , XIV, 1870, p . 319.

Ovate fusiform, more or less shining to subopaque, strongly con-

vex, elytral punctures usually within larger dents.

Head less than twice as wide as long, feebly convex, rather finely

and more or less densely punctate. Antennæ long, reaching beyond

the prothoracic base, outer four joints scarcely compressed and feebly

dilated, third joint not as long as the next two taken together, fourth

decidedly longer than the fifth, the latter to the eighth inclusive sub-

equal, eighth triangular, ninth and tenth more or less orbicular,

eleventh oval.

Pronotum widest at the middle, where it is but slightly wider than

the base ; disc moderately and evenly convex, finely, rather densely

and regularly punctulate ; apex moderately deeply emarginate, finely

or more or less obsoletely beaded, and scarcely equal to the length :
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sides more or less converging from base to apex, evenly and more or

less moderately arcuate and finely beaded : base more or less arcuate

to truncate and finely margined, two-fifths to one-half wider than

the apex ; apical angles subacute and more or less prominent an-

teriorly ; basal angles obtuse and not rounded.

Propleura more or less convex, obsoletely punctulate and more or

less rugulose.

Elytra oval, and more or less inflated ; base truncate to slightly

emarginate and scarcely wider than the contiguous prothoracic base ;

humeri obtuse and not in the least rounded to subacute, not promi-

nent anteriorly ; sides evenly arcuate, apex obtuse and not produced ;

dise very strongly convex and without any semblance of even an ob-

tuse margin, more or less suddenly and arcuately or vertically de-

clivous posteriorly ; striato - punctate, the punctures small to moderate

in size and arranged in rather distant series, or more frequently the

punctures are sunken within larger dents that vary in size in the

same series, the punctures may be rather evenly and closely to irregu-

larly spaced in each series, the intervals are finely, irregularly, and

rather thickly punctulate ; the dents are usually larger at the sides ,

scarcely denser, and not evident on the apex.

Epipleura more strongly widened at base and moderately narrow,

gradually narrowing to apex ; surface obsoletely punctulate.

Sterna more or less punctate and rugulose.

Parapleura rather finely and densely punctate.

Abdomen feebly shining, feebly punctate and more or less obso-

letely rugulose, punctures denser on the last segment, intercoxal

process rather broad.

Legs rather long and more or less moderately stout ; anterior fem-

ora acutely or obtusely dentate ; anterior tibial spurs acute and

unequal, the anterior longer and very slightly thicker. Anterior and

middle tarsi dissimilar in the sexes.

Male.-Elongate fusiform, scarcely inflated. Abdomen more or

less oblique, moderately convex, first segment broadly impressed in

its entire length. Anterior femora armed with a short, more or less

acute tooth ; first two joints of the anterior tarsi thickened and

dilated, clothed beneath with dense and more or less spongy pubes-

cence , surface of the pads flat ; first joint of the middle tarsi feebly

thickened and clothed in apical half beneath with a dense oval pad

of pubescence similar to those of the anterior tarsi.

Female. Ovate fusiform. Elytra more or less strongly inflated

and usually vertically declivous posteriorly. Abdomen horizontal,

more or less strongly convex, not impressed. Anterior femora with a

very obtuse tooth or simply sinuate ; anterior and middle tarsi un-

modified.

Measurements .-Males : Length, 15-20.5 mm.; width, 5.8-9 mm.

Females: Length, 19-22 mm.; width, 8.2-10 mm.
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Genital characters, male.-Edeagophore oblong-oval. rather pro-

longed and acute at apex, not arched .

Basale oblong, evenly and moderately convex, sides nearly parallel

and very feebly arcuate.

Apicale triangular, moderately elongate, more or less arcuately

decurved at tip ; surface evenly and not strongly convex, with a

median linear groove at middle three-fifths, which is slightly dilated

in basal third and more or less membranous ; sides moderately arcuate

in basal third and thence broadly and evenly sinuate to apex, the

latter produced and acute ; base subacutely lobed at middle, broadly

and more or less sinuate laterally.

Sternite subtriangularly parabolic in outline. Each lobe triangular

with the external border more or less straight in basal half, thence

evenly arcuate to apex, the latter moderately rounded ; internal border

only defined near apex, thence to base membranous ; surface more or

less convex, bright and shining and sparsely punctate in the externo-

basal half, with the interno-apical moiety sloping inwards toward

the sinus and membrano-chitinous, densely punctate and setose, setæ

quite long. Sinus narrow and nearly closed by membrane, the latter

more or less setose.

Female.-Genital segment subquadrate, apical half more or less

deflexed and conspicuously setose.

Valvula (Plate 4, fig. 5 ) .- Dorsal plate obovate, with the internal

fourth of the apical half reflexed, smooth and glabrous ; outwardly

plane or feeble convex, surface shining and sparsely punctate, each

puncture with a long seta ; external border straight to feebly arcuate ;

apical border more or less arcuate to subtruncate and moderately

rounded at the angle ; internal border arcuate in apical two-thirds,

thence outwardly oblique and more or less simuate to base ; apex

moderately short, acute and finely setose.

Appendage flattened , semi -oval, scarcely twice as wide as long,

sparsely clothed with rather short setæ. Fossa large and fringed

with quite long setæ , longest externally.

Superior pudendal membrane reaching to about the middle of the

dorsal plate, reflected apically and continuous with the valvular mem-

brane without fornix, and thereby shortest in the median line.

Ventrolateral surfaces very moderately convex ; surface lines

straight as viewed longitudinally, rather densely clothed with quite

long setæ ; submarginal groove broad and oblique beneath the ex-

planate external and apical borders of the dorsal plate, terminating

at the internal margin of the fossa . Valves contiguous in basal third,

the genital fissure rather broadly fusiform, and closed in the basal

half by the inferior pudendal membrane.



REVISION OF ELEODIINI-BLAISDELL . 167

Habitat.-Texas (Brownsville, June, Hubbard and Schwarz, H. F.

Wickham; Bosque County, G. W. Belfrage ; San Diego, May, E. A.

Schwarz ; Beeville, April ; San Antonio, June, H. Soltau ; Dallas ;

Dimmit County, Hubbard and Schwarz ) ; New Mexico (Dr. George

Horn) ; Mexico (Mirador, Sallé ; Rinconado, Höge) .

Number of specimens studied , 45 .

Type is in the Solier collection ; of seriata in the LeConte collec-

tion.

Type-locality.- Mexico ( Solier ) ; Texas ( LeConte) .

Salient type-characters.- Subopaque. Thorax quadrate, slightly

narrowing anteriorly, sides feebly rounded ; apical angles acute ;

basal angles obtuse and not rounded. Elytra with the base broadly

emarginate, humeri acute, strongly striato-punctate, intervals irregu-

larly, finely and sparsely punctulate (seriata, LeConte) .

Diagnostic characters.- Distinct by its coarse punctuation, which

consists of distinct rows of coarse punctures or dents in which the

punctures are distinctly visible. The elytra are very convex and

normally without any semblance of even an obtuse margin . Many

examples have the serial punctures fine, and these are frequently con-

founded with soror (see carbonaria var. soror) .

The basal joints of the anterior tarsi in the males are more strongly

modified than in any other species of the subgenus.

Any single locality does not appear to produce any particular form

of punctuation ; the most strongly sculptured specimens before me

were collected by Belfrage in Bosque County, Texas.

Specimens from Mexico do not differ from those taken in Texas.

The mentum is variable ; surface convex, coarsely punctate and at

times more or less excavated laterally.

Prosternum more or less evenly arcuate from the anterior margin

to the tip of the intercoxal process ; at times more or less horizontal

between the coxæ. All of the specimens examined have the prosterna

strongly and triangulo-conically mucronate behind.

Mesosternum at times obliquely subhorizontal or feebly arcuately

oblique, rarely vertically arcuate, always more or less strongly

concave.

The grooves of the anterior femora are inwardly attenuate, about

reaching the base ; those of the mesofemora extending inwards to

about the basal third, while on the metafemora they reach only to

about the middle. The anterior margins of the anterior grooves are

scarcely carinate, except in the external sixth , where the teeth are

developed.

The tibiæ are not compressed and not in the least carinate ex-

ternally, and the tarsal grooves are obsolete.
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The protarsi in the male stouter than in the female.

Tarsal formula :

Pro. Meso. Meta. Metatibiæ.

Male.-3 4 43 64

Female.-3 4 43 61

ELEODES STRIOLATA LeConte.

Eleodes striolata LECONTE, Proc. Acad. Nat. Sci. Phila ., 1858, p. 185.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 319.

Fusiform to ovate, smooth and more or less shining, briefly cau-

date ; elytra with approximate rows of fine punctures.

Head feebly convex, smooth, finely, not densely and quite indis-

tinctly punctate, impressions very slight and vague ; frontal suture

evident. Antenna rather long, reaching slightly beyond the pro-

thoracic base, slender, scarcely compressed and feebly incrassate in

outer four joints, third joint scarcely as long as the next two taken

together, fourth very slightly longer than the fifth, the latter to the

eighth, inclusive, subequal, eighth obconical, ninth and tenth orbicu-

lar, eleventh ovate.

Pronotum subquadrate, widest at about the middle, very slightly

narrowing at the base, and a little more strongly so anteriorly to

apex, about one-third wider than long; disc evenly and moderately

convex from side to side, finely and obsoletely punctulate ; apex

evenly and rather broadly emarginate, finely and more or less obso-

letely margined ; sides evenly arcuate from base to apex, finely

beaded ; base broadly rounded and very finely margined, one-half

wider than the apex and about one-third wider than long ; apical

angles subacute and slightly prominent anteriorly ; basal angles

obtuse and more or less rounded .

Propleure obsoletely punctate, smooth and more or less feebly

rugulose.

Elytra oval, widest at the middle, at times slightly more than twice

as long as wide ; base feebly emarginate and slightly wider than the

contiguous prothoracic base ; humeral angles slightly acute, not pro-

longed nor clasping the prothoracic base ; sides evenly arcuate, apex

slightly produced ; disc feebly to moderately convex on the dorsum,

laterally rather narrowly rounded, arcuately declivous behind , in-

flexed sides more or less plane and extending slightly farther than

usual upon the sides of the abdomen ; punctate, punctures fine and

arranged in approximate series, which are scarcely ever impressed ;

the punctures of each series are separated by a space that is about

equal to their diameters ; each interval has a single series of more

distantly spaced and very minute punctules which become more or

less irregular at times ; on the inflexed sides the serial punctures be-

come coarse and more or less impressed. The apex is slightly pro-
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duced, with the tips of the elytra slightly separated and feebly

deflexed.

Epipleura moderately widened beneath the humeri, thence rather

narrow to the apex ; surface smooth, finely and sparsely punctate ;

the superior margin at times more or less obsolete in apical two-thirds,

being defined by the marginal series of the discal punctures.

Sterna rather smooth and obsoletely punctate and rugulose.

Parapleure more or less obsoletely punctate.

Abdomen smooth and shining, usually obsoletely punctate and more

or less finely rugulose ; horizontal .

Legs quite long and slender. Anterior femora dentate or sinuate ;

anterior spurs of the anterior tibiæ about a half longer and slightly

thicker than the posterior, both acute and quite similar in the sexes.

Anterior tarsi dissimilar in the sexes.

Male.-Body more or less fusiform, slightly elongate and feebly

robust. Antennæ reaching a short distance beyond the prothoracic

base. Elytra rather gradually declivous posteriorly. Abdomen

moderately convex. Anterior femora with a moderately acute tooth

at outer fifth ; anterior tarsi with the first and second joints feebly

dilated and flattened beneath, densely clothed with a fine golden

spongy pubescence ; mesotarsi unmodified.

Female.- Body ovate and robust. Antennæ reaching slightly be-

yond the prothoracic base. Elytra arcuately declivous posteriorly.

Abdomen quite strongly convex. Anterior femora more or less feebly

sinuate in outer fifth ; anterior tarsi unmodified.

Measurements.-Males : Length, 18-21 mm.; width, 7.5-9 mm.

Females: Length. 20-23 mm.; width, 9.5-10.5 mm.

Genital characters, male.- Edeagophore elongately fusiform ,

scarcely arched and rather depressed .

Basale oblong oval, feebly and evenly convex, sides feebly arcuate.

Apicale triangular about one-half longer than wide ; surface rather

feebly and evenly convex, with a narrow membranous groove in

middle third ; sides rather straight or feebly arcuate, apex acute ;

base rather narrowly lobed at the middle, broadly sinuate laterally.

Sternite transversely parabolic in outline. Each lobe with the

external border evenly and rather broadly arcuate with the apical

border, which is narrowly rounded , angle scarcely evident at the

internal border, the latter short ; surface more or less convex, mem-

branous in the internal half, chitinous externally, sparsely punctate,

setose ; setæ rather long, slightly longer on the apical edge, not very

dense ; surface impunctate in basal third. Sinus broad, nearly closed

by the membrane, the latter with a few scattered setæ.

Female.-Genital segment subquadrate, valves more or less reflexed

and explanate externally, deflexed at apex and distinctly setose.
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Valvula (Plate 5, fig. 2 ) .- Dorsal plate oblong-oval. Internal

border slightly reflexed in apical half and impunctate, externally

more or less reflexed ; surface slightly concave longitudinally, finely

and sparsely punctate, each puncture with a rather long flying seta ;

external border arcuate ; apical margin arcuate in the external half

and sinuate within to the internal lobe of apex, the latter moderate

and triangular ; internal border more or less arcuate apically and

sinuous toward base. Apical margin set with a few flying hairs, and

the apical lobe is finely setose.

Appendage short and broadly semi-elliptical and set with rather

short setæ ; its external margin is continuously arcuate with the ex-

ternal border of the dorsal plate . Fossa narrow and transverse.

Basal prominences not evident.

Superior pudendal membrane reaching to the middle of the dorsal

plate, feebly and irregularly longitudinally rugulose.

Ventrolateral surfaces rather strongly convex, narrowly and trans-

versely so laterally, glabrous, sparsely and coarsely punctate, finely

setose about the apex ; submarginal groove broad, passing quite

obliquely to the internal lobe of apex. Genital fissure narrowly

fusiform ; valves quite contiguous basally and apically. Inferior

pudendal membrane not visible.

Habitat. Texas (Goliad County, October, J. D. Mitchell ; San

Antonio, Hubbard and Schwarz ; Victoria ; adjoining regions of

Mexico, Dr. George Horn) .

Number of specimens studied , 11 .

Type a female in the LeConte collection .

Type-locality, Laredo (Webb County) to Ringgold Baracks

(Starr County) in southern Texas along the Rio Grande.

Salient type-characters.-Shining, thorax quadrate, slightly nar-

rowed anteriorly and posteriorly ; sides moderately rounded , apical

angles acute, the posterior obtuse . Elytra with the humeri acute,

slightly caudate at apex, punctures of the disc arranged in approxi-

mate series, becoming obliterated upon the apex, intervals sparsely

and finely punctulate (LeConte) .

Diagnostic characters.-Easily recognized by the character of the

elytral punctuation , which consists of closely placed series of fine

punctures, and by the elytral apices being slightly produced and

feebly divergent. The males are quite fusiform and noticeably

elongate ; the females are more ovate ; the legs are quite long and

moderately slender in both sexes. It is most closely related to fusi-

formis and liable to be confused with some of the larger specimens of

that species. In striolata the anterior femora are armed in the males

and sinuate in the females, the humeral angles are not prolonged and
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do not clasp the prothoracic base ; the prothorax is more or less wider

at middle than at base. Another distinguishing character is the

feebly caudate elytra.

I have seen specimens of striolata labeled fusiformis in collections—

large examples of the latter may simulate the former by having the

elytral punctures arranged in closely placed series . The tarsi in the

two species are longer and more slender than in the other species of

Promus, opaca excepted.

At the time of writing the Revision Doctor Horn had but three

females before him and he had some doubt about placing the species.

in the present subgenus. I can not find any mention in the literature

of a male ever having been studied.

I have a series of eight males before me and find them to be true

Promus.

The mentum is quite triangular, with apex rounded, in the speci-

mens examined , and the surface is more or less convex at middle and

foveate laterally.

LeConte writes that the prosternum is horizontally produced and

acute. In the series at hand I find it quite homogeneous-rounded

antero-posteriorly between the coxæ and gradually, more or less

evenly subconically mucronate behind. The mesosternum moderately

oblique, feebly arcuate, broadly and more or less deeply concave.

The tibial grooves of the femora are not well developed and are

more or less concave and glabrous, impunctate. Those of the pro-

femora extend to about the middle and are inwardly attenuate, some-

times obsoletely indicated to the base ; margins obtuse, rarely sub-

carinate, the anterior margin being usually simply dentately laminate

to produce the tooth in the male ; in the female the anterior grooves

are generally quite concave and well defined .

Those of the meso- and metafemora seldom extend inward to the

middle, rarely more than the outer third and are more or less poorly

defined ; at times the posterior grooves are short and evanescent in

the females.

The external surfaces of the tibiæ are rounded, and in the exam-

ples before me not in the least carinate ; the tarsal grooves are obso-

lete, those of the mesotibiæ being frequently indicated, the external

surface is occasionally flattened .

The anterior tarsi are distinctly more robust in the male than in

the female.

Tarsal formula :

Pro. Meso. Meta. Metatibiæ.

Male. 3

Female.- 2

43 5 81

47 7
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ELEODES FUSIFORMIS LeConte.

Eleodes fusiformis LECONTE, Proc. Acad . Nat. Sci . Phila., 1858, p. 184.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p . 318.

Fusiform, body narrowing quite evenly both ways, smooth and

more or less shining.

Head more or less feebly convex, smooth, usually without impres-

sions, frontal suture distinct, finely and not densely punctate, punc-

tures very sparse over the vertex. Antennæ rather long, slightly

compressed and incrassate in outer four joints, third joint not quite

as long as the next two taken together, fourth to the eighth inclusive

subequal, eighth feebly triangular, ninth and tenth very feebly trans-

versely orbicular, eleventh short ovate.

Pronotum trapezoidal widest at the base where it is about one-

half wider than the apex ; disc more or less moderately convex from

side to side, laterally slightly arcuately declivous , very finely, sparsely

and indistinctly punctulate ; apex moderately and evenly emarginate

and more or less obsoletely margined ; sides converging anteriorly,

not strongly but evenly arcuate, finely margined ; base quite broadly

rounded, and more or less distinctly margined ; apical angles quite

prominent anteriorly and subacute, sometimes feebly rounded ; basal

angles obtuse and more or less rounded.

Propleura quite smooth, obsoletely punctate, and more or less

rugulose.

Elytra ovate to oval, widest at or a little in advance of the middle ;

base broadly emarginate with the humeral angles clasping the basal

angles of the prothorax, slightly wider than the contiguous base of

the same; humeri more or less acute and anteriorly prominent ; sides

evenly arcuate, apex not produced but rather narrowly rounded ; disc

more or less feebly convex on the dorsum, rather narrowly rounded at

the sides but not suddenly inflexed, arcuately declivous posteriorly ;

inflexed sides quite plane and oblique ; surface subseriately punctate,

the series quite closely placed and at times quite distinct , intervals

with a single series of more distantly spaced, at times irregularly ar-

ranged punctures, the serial punctures usually slightly larger than

the interstitial. Often they are subequal and more or less confused,

and always more or less so laterally and on apex.

Epipleure on the same plane as the inflexed sides of the elytral

disc, moderately wide and gradually narrowing from base to apex;

surface smooth, finely and sparsely punctate.

Sterna somewhat glabrous, more or less obsoletely punctate and

rugulose.

Parapleura quite coarsely and more or less obsoletely punctate.

Abdomen glabrous and shining, finely and sparsely punctate with

the intercoxal process more coarsely sculptured.
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Legs rather long, the anterior comparatively short ; anterior femora

mutic ; anterior spurs of the anterior tibiæ and the anterior tarsi are

dissimilar in the sexes.

Male. Rather robust. Antennæ reaching a little beyond the pro-

thoracic base. Abdomen slightly oblique, moderately convex and

somewhat broadly impressed on the first two segments . Anterior

spurs of the protibiæ about twice as long and slightly stouter than

the posterior, slender and acute. Anterior tarsi with the first joint

scarcely dilated, slightly compressed so that the vertical diameter is

slightly greater than the transverse ; the first in the apical moiety and

the second densely clothed beneath with a flattened pad of more or

less spongy, golden pubescence.

Female. Quite robust. Antennæ reaching just beyond the pro-

thoracic base. Abdomen rather strongly convex and horizontal. The

anterior spurs of the protibiæ about one-half longer than the pos-

terior, feebly thickened and subacute ; anterior tarsi unmodified, the

first joint scarcely thickened at tip beneath, with groove narrow and

distinct .

Measurements.-Males : Length, 13.2-17 mm.; width, 6-7.5 mm.

Females: Length, 11.8-18 mm.; width, 5.8-9 mm.

Genital characters, male.-Edeagophore small and short oblong-

ovate, not arched.

Basale scarcely twice as long as wide, oblong and not strongly con-

vex, sides feebly arcuate.

Apicale triangular, about one-half longer than wide, the surface is

feebly convex, with a feebly developed membranous groove in apical

half ; sides arcuate in basal third, thence to tip broadly and feebly

sinuate, apex acute ; base subacutely lobed at middle and broadly

sinuate laterally.

Sternite transversely trapezoidal. Each lobe with the external

border at base quite straight to feebly arcuate and thence slightly

converging apically, the apical margin moderately arcuate or trun-

cate ; internal border is scarcely evident ; surface scarcely convex,

chitinous externally and membranous internally, sparsely punctate

and setose, setæ moderately long, with longer ones about the apical

margin. Sinus broad and closed by the membrane, the latter not

setose at bottom of the former.

Female.-Genital segment quadrato-parabolic, valves reflexed later-

ally and slightly deflexed apically, setose .

Valvula (Plate 4 , fig. 3 ) .-Dorsal plate oval, with the internal third

of the apical half reflexed and impunctate, also glabrous ; outwardly

explanate and slightly deflexed , with the surface plane sloping

obliquely downward and inward . The surface is sparsely punctate

and setose in outer two-thirds, with the hairs rather long ; external
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border moderately arcuate ; apical border slightly rounded and feebly

sinuate just external to the apical lobe, the latter small and trian-

gular ; internal border broadly arcuate. The apical margin has a

few long setæ.

Appendage rather short and transversely semi -elliptical, finely

setose, and equal in width to the outer two-thirds of the dorsal plate.

Fossa transverse and narrow.

Basal prominences not evident. The external border is angulate

at the base.

Superior pudendal membrane reaching to the middle of the dorsal

plate, finely and more or less regularly longitudinally rugulose.

Ventrolateral surfaces are evenly and moderately convex, glabrous.

The submarginal grooves are very broad beneath the explanate ex-

ternal borders of the dorsal plates. Each curves inward around to

the inner lobe of the apex, so that the apical margin appears explanate

when viewed from below; surface very sparsely punctate and setose ;

genital fissure very narrowly fusiform.

Habitat.-Texas. Specimens without definite locality labels and

collected by C. V. Riley, others by Hubbard and Schwarz are the

largest in the series before me. One specimen from Dallas is also

large and well developed. A pair collected in Bexar County by

Charles Drury agree in size with other examples from this State.

Many years ago I received similar specimens that were collected in

Bosque County by G. W. Belfrage.-Wyoming. Specimens taken at

Cheyenne by H. Soltau are the smallest specimens before me. Two

specimens with indistinct labels, but apparently from this locality,

are larger and moderate in size. Dr. George Horn stated that this

species is never very abundant, and also as occurring on the plains

of Nebraska and southward into New Mexico.-Kansas (Wallace--

W. Knaus) . Professor Wickham, in his " List of the Coleoptera

of Colorado," writes that it occurs at Bellevue, and at La Junta on

authority of Bowditch.

Number of specimens studied , 24.

The type in the LeConte collection bears a green disc label , and

was probably collected in Colorado, in the Platte River Valley, near

Fort Laramie.

Salient type-characters.-Fusiform. Thorax trapezoidal, narrow-

*ing anteriorly ; posterior angles rounded with the base ; anterior

angles acute ; disc finely punctate . Elytra with base emarginate,

clasping the base of the prothorax ; humeri anteriorly produced ;

disc rather densely subseriately punctate. Antennæ slightly incras-

sate. Prosternum produced (LeConte) .

Diagnostic characters.-Distinguished from all of the other species

of the subgenus-except opaca- by the mutic anterior femora. From
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opaca it is recognized by the black and shining surface, being neither

opaque nor pubescent as in that species.

The elytral punctuation is rather fine and closely subseriate. In

the large specimens with distinct and closely placed series of punc-

tures an approach is made toward striolata. (See p . 171. )

Relationships. It would be very interesting to determine if, in a

very large series of specimens collected from all parts of its dis-

tributional area, any examples of fusiformis could be found with a

tendency to having the anterior femora sinuate or feebly dentate,

these characters with any tendency to slight prolongation of the

elytral apices would show a transition into striolata. I expect this.

General observations. The mentum is variable. Usually subtri-

angular with the apex more or less rounded, and at times slightly

transverse with the anterior margin arcuately rounded from side

to side ; the surface may be longitudinally convex at middle and more

or less foveate laterally, or more or less evenly convex with the fovea

obsolete.

The prosternum is feebly arcuate between the coxæ or subhori-

zontal, produced and compressed behind into a stout triangular

mucro ; anteriorly as in subnitens. The prosterna in the series at

hand are quite homogeneous.

The mesosternum is arcuately oblique and more or less deeply and

broadly concave.

The tibial grooves of the femora are distinctly margined, although

not cariniform , the margins are more or less narrowly rounded; the

floors are rather concave and glabrous, inwardly and evenly attenu-

ate, and not quite reaching the bases of the femora.

The tibiæ are more or less cylindrical in transverse section and not

in the least carinate externally ; the tarsal grooves are obsolete,

although the external surfaces are at times slightly fattened in the

apical half.

The anterior tarsi are slightly stouter in the male than in the

female.

Tarsal formula :

Pro. Meso. Meta.

Male.- 24 . 33

Female.-21

43

Metatibiæ.

6

33 5 6

ELEODES OPACA Say.

Blaps opaca SAY, Journ. Acad. Nat. Sci . Phila ., III , 1823, p. 262.

Eleodes opaca LECONTE, Proc. Acad. Nat. Sci . Phila ., 1858, p. 182 ; Classif.

Coleopt. North Amer., 1861, p. 226 (Promus ) .- HORN, Trans. Amer.

Phil. Soc., XIV, 1870, p. 318.

Fusiform oval, black, opaque, sparsely clothed with whitish or

subflavate subsquamiform recumbent hairs, with the dorsum of the

elytra quite flat.
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Head scarcely twice as wide as long, slightly convex, very feebly

and quite regularly punctulate. Antennæ moderate, scarcely reach-

ing beyond the prothoracic base, outer four joints very slightly com-

pressed and dilated, third joint about equal to the next two taken

together, fourth to the eighth, inclusive, subequal, eighth subtri-

angular, ninth and tenth suborbicular, eleventh short oval.

Pronotum widest toward the base, where it is at least one-half

wider than the apex, and about twice as wide as the head ; disc evenly

and moderately convex, rather densely and very finely punctulate ;

apex emarginate and more or less obsoletely margined ; sides feebly

arcuate and converging from base to apex, very finely beaded ; base

broadly arcuate, frequently very feebly sinuate at middle, finely

margined ; apical angles acute, rather prominent anteriorly, never

everted ; basal angles broadly and rather obtusely rounded.

Propleura obsoletely punctulate.

Elytra pointed oval to ovate, scarcely twice as long as wide ; base

deeply emarginate, humeral angles acute and anteriorly prominent

clasping the obtuse basal angles of the prothorax ; sides acutely

margined, evenly arcuate and continuing the lines of the sides of the

pronotum, apex obtusely rounded ; disc flattened and more or less

feebly convex, sides acutely inflexed and not suddenly arcuately de-

clivous posteriorly ; surface finely, irregularly, and inconspicuously

punctulate and estriate, rarely striate ; inflexed sides with surface

quite plane, feebly concave at the humeri, and sculptured as on the

dorsum.

Epipleura smooth and narrow, very gradually narrowing from

base to apex; surface obsoletely punctulate.

Sterna very finely muricately punctured, and more or less obsoletely

rugulose.

Parapleura finely punctate.

Abdomen more or less shining and smooth, finely and quite regu-

larly punctate, and more or less rugulose.

Legs moderate. Femora mutic in both sexes ; anterior tibial spurs

unequal, the anterior longer and slightly larger than the posterior.

Tarsi dissimilar in the sexes.

Male.-Moderately narrow and fusiform . Abdomen moderately

convex and more or less impressed on the first segment between the

coxæ ; slightly oblique to the intercoxal process and sterna . First

two joints of the anterior tarsi slightly widened and clothed beneath

with dense pads of more or less spongy pubescence, surface of the

pads quite flat.

Female. More or less broadly fusiform oval. Abdomen more or

less strongly convex ; anterior tarsi unmodified .

Measurements.-Males : Length, 10.5-12 mm.; width, 4.8-5 mm.

Females: Length, 10.5-14 mm.; width, 5.5-7 mm.
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Genital characters, male.-Edeagophore oblong-ovate as usual and

not arched.

Basale short oblong, evenly convex, with the sides more or less

arcuate.

Apicale triangular, nearly twice as long as wide ; surface evenly

convex, with a median groove at middle four-sixths, gradually dilat-

ing from the middle to base ; sides feebly arcuate in basal third,

thence very feebly sinuate to apex, the latter acute ; base rather

broadly lobed at the middle and more or less sinuate laterally .

Sternite transverse. Each lobe rather short, with the external bor-

der more or less straight in basal half, thence evenly and broadly

arcuate to the internal border, angle scarcely evident ; internal bor-

der broadly membrano-chitinous and not defined ; surface feebly con-

vex, sloping inward from the middle to the sinus, glabrous in basal

and external third, elsewhere punctate and setose ; punctures and

hairs sparsely placed, the latter rather long. Sinus narrow and

closed by membrane ; the latter may be more or less setose.

Female.-Genital segment quadrate in outline, rather short, setose

and not deflexed apically.

Valvula (Plate 4, fig. 4 ) .-Dorsal plate more or less broadly obo-

vate, with the internal third in apical half reflexed , impunctate, and

glabrous ; surface more or less oblique in the outer two-thirds, and

consequently rather concave, coarsely and sparsely punctate, setæ mod-

erate in length and more or less flying ; external border more or less

arcuate and continuously so with the arcuate apical margin, angle

scarcely evident ; internal border arcuate in apical half, thence to

base more or less sinuate. Apex small and triangular, subacute, finely

setose, and continuous with the reflexed internal border of the dorsal

plate.

Superior pudendal membrane reaching to about the middle of the

dorsal plate, and reflexed apically to be directly continuous with

the valvular membrane, fornix absent, irregularly and obsoletely

rugulose.

Ventrolateral surfaces.-Body semicircularly and evenly convex

and glabrous, rather strongly impressed across the bases of the

apices ; submarginal groove broad and arcuate to the internal

margin of the fossa, beneath the more or less explanate external and

apical border of each dorsal plate and fossa , sparsely setose ; internal

border of the valves contiguous in the basal fourth. Genital fissure

long and narrowly fusiform with the inferior pudendal membrane

visible in the basal half.

Habitat.—Oklahoma (Fort Supply, Coll . H. S. Barber) ; Texas

(Mobeetee, July, H. S. Barber ; Coll. Charles Fuchs ) ; Nebraska

(Sand Hills, September, C. V. Riley ; Chadron, August, Lawrence

59780-Bull. 63-09-12
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Bruner ; Dodge County, Coll. F. E. Blaisdell ) ; Southern Dakota

(Alexandria ; Volga, Coll . E. C. Van Dyke) ; Kansas (Gove County,

2,500 feet, F. H. Snow, Warren Knaus, Hubbard and Schwarz :

Plains, Dr. George Horn ) ; Colorado (Dr. George Horn ; Trinidad ;

Colorado Springs, F. H. Snow ; West Las Animas, H. F. Wickham) .

Number of specimens studied, 38 .

Type not in existence.

Type-locality as given by Say is Missouri and Arkansas.

Satient type-characters.- Opaque, clothed with whitish hairs ;

thorax with acute anterior and obtusely rounded posterior angles ;

sides hardly arcuate. Elytra with base emarginate to receive the

prothoracic base ; humeral angles acute ; lateral edge acute. Lateral

curve of the body continuous (Say) .

Diagnostic characters.- Distinct from its congeners in having the

dorsal surface of the elytra quite flat, with the lateral margins quite

acute; the surface is opaque and rather sparsely covered with short,

recumbent, setiform hairs.

It resembles fusiformis in having the anterior femora unarmed

and in having the elytral base deeply emarginate with the humeral

angles embracing the obtusely rounded basal angles of the prothorax.

Structurally these two species are closely related and undoubtedly

originated from the same basic stock. In opaca the elytral base more

strongly clasps the prothoracic base than in fusiformis, and in the

latter more than in striolata, where this character is at its minimum,

and entirely absent in goryi, subnitens , and insularis.

It is to be observed that the relations of the prothoracic and elytral

bases give to the lateral margins of the insect a continuity of outline

which is most marked in opaca and the least developed in insularis,

these two species constituting the extremes of the subgeneric series.

Mr. Say, in his description of the species, says that the "lateral

edge " of the elytra is not reflected , but in all the specimens before

me it is slightly and distinctly reflected in basal half of the elytra

and gradually becomes evanescent as it approaches the apex.

Variations.—In a series of seven specimens collected at Fort Sup-

ply, Oklahoma, and Mobeetee, Texas, there is distinct evidence of

three elytral costa-in other words, the sutural and every fourth

interval is feebly but noticeably convex, with feebly but clearly

defined striæ of fine and closely placed punctures. Normally the

" elytra are destitute of striæ. "

General observations. The mentum is variable, usually triangular

and rounded at apex, or less frequently subparabolic in outline ; sur-

face feebly convex and more or less foveate laterally.

Prosternum evenly arcuate antero-posteriorly in the median line,

sometimes horizontal between and behind the coxæ ; produced pos-

teriorly into a more or less strong mucro, which is usually compressed
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and vertically triangular ; rarely tuberculiform and sometimes de-

flexed.

The mesosternum is arcuate in different degrees of obliquity and

strongly concave. The tibial grooves of the femor are glabrous and

more or less concave and distinctly defined, with margins narrowly

rounded . Each groove is inwardly attenuate, the anterior scarcely

reaching the femoral base, while those of the meso- and metafemora

scarcely attain a slight distance beyond the middle. The external

surfaces of the tibiæ are rounded and more or less obsoletely flattened

apically.

Anterior tarsi slightly stouter in the male than in the female.

Tarsal formula :

Pro.

Male.-2

Meso. Meta. Metatibiæ.

28 3 44

Female. 2 28 33 5

Subgenus HETEROPROMUS, new.

Anterior femora mutic. Tarsi slender and spinulose beneath ; the

anterior of the male not dilated nor thickened, and with a small

transverse tuft of golden pubescence on the ventro-apical margins of

the first and second joints. Anterior spurs of the anterior tibiæ

thicker than the posterior .

Subgeneric genital characters, male.-Apicale of the edeagophore

triangular, surface convex and more or less obsoletely grooved along

the median line.

Female. Genital segment triangular in outline, setose , not

strongly chitinized, dorsal plate not defined from the apex, append-

age and fossa obsolete .

Superior pudendal membrane reaching to the apical third of the

dorsal surface of the valves ; internal margins of the valves beneath

contiguous in basal fourth. Genital fissure long, evenly fusiform,

and not wide.

Distribution. Thus far the single species of this subgenus is only

known from southeastern Texas-from counties bordering on the

Gulf of Mexico.

Relationships.-Veterator appears to be quite isolated in the tribe

Eleodiini , in fact in many respects might be considered as constituting

a distinct genus. It only resembles Promus (opaca) in external

facies and no way suggests to my mind any conception of its

ancestral origin.

ELEODES VETERATOR Horn.

Eleodes veterator HORN, Trans. Amer. Ent. Soc., V, 1874, p. 33 .

Oval, black, opaque, subdepressed above, sparsely clothed with

short , recumbent yellowish hairs, and slightly more than twice as

long as wide.
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Head slightly more than twice as wide as long, moderately convex,

more or less impressed laterally and along the frontal suture, sparsely

punctulate and pubescent. Antenna rather short, outer four joints

feebly compressed and very slightly dilated, third joint scarcely as

long as the next two taken together, fourth to the seventh inclusive

subequal, eighth slightly shorter and subtriangular, ninth suborbicu-

lar, tenth very feebly transversely oval, eleventh rather broadly oval.

Pronotum nearly twice as wide at base as long, and about one-

seventh longer than width at apex ; disc feebly convex, sparsely

punctulate and pubescent ; apex rather deeply and semi- circularly

emarginate, obsoletely margined ; sides regularly arcuate and grad-

ually convergent from base to apex, very finely beaded ; base squarely

truncate, very finely margined and slightly over-lapping the elytral

base ; apical angles slightly prominent anteriorly and subacute ;

basal angles subrectangular and rather narrowly rounded.

Propleura very finely, sparsely punctulate, pubescent, and rugu-

lose ; broadly and moderately excavated beneath and internally to

the basal angles.

Elytra triangularly shield-shaped, squarely truncate at base and

slightly wider than the contiguous prothoracic base ; humeri nar-

rowly rounded ; sides evenly arcuate and gradually converging to

apex, and from the base regularly continuing the curve of the sides.

of the pronotum; aper obtuse and not produced ; disc feebly convex,

quite suddenly deflexed at the sides with margin narrowly rounded ,

but acute in basal third, evenly and strongly arcuately declivous pos-

teriorly ; finely, evenly, and not densely punctulate and pubescent ,

the pubescence arranged so that the surface appears substriate ; in-

flexed sides plane.

Epipleura rather narrow and feebly dilated at base beneath the

humeri, very gradually narrowing from base to apex ; surface finely

punctate and sparsely pubescent .

Sterna rather densely punctate and feebly shining ; prosternum

obsoletely punctate anteriorly.

Parapleure very finely and sparsely punctate.

Abdomen distinctly horizontal in the sexes, glabrous and shining,

quite coarsely and densely punctate on the first segment, the punc-

tures becoming finer and less dense on the succeeding segments, rather

strongly and evenly convex from side to side.

Legs rather small and slender ; femora mutic, and finely, sparsely

punctate ; tibiæ straight ; anterior tibial spurs slightly unequal in

length and stoutness, the internal spurs of the meso- and metatibiæ

a little longer than the external ; tarsi feebly dissimilar in the sexes.

Male.-Feebly elongate oval. Antennæ reaching to about the

posterior fifth of the pronotum ; elytra widest at the base, sides
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noticeably converging to apex. Intercoxal process of the abdo-

men flattened or more or less slightly concave. Anterior spur of the

protibiæ about one-third longer than the posterior ; anterior tarsi

with joints distinctly grooved beneath, first joint very feebly and

transversely produced at the ventro-apical margin, with a small

transverse tuft of golden pubescence upon the same ; the second joint

also has a smaller and similar tuft on the ventro-apical margin.

Female.-Broadly oval. Antennæ reaching to the posterior fourth

of the pronotum. Elytra widest in basal fourth, sides rather strongly

arcuate and less noticeably converging to apex. Anterior spur of

the protibiæ about a fourth longer than the posterior and slightly

stouter ; first joint of the protarsi not modified beneath.

Measurements.-Males : Length, 10.5 mm.; width, 5.5 mm. Fe-

males: Length, 11.5 mm.; width, 6.0 mm.

Genital characters, male.—Edeagophore of the usual oblong-ovate

form, elongate and feebly arched.

Basale short, oblong-oval, evenly convex above with the sides

evenly arcuate.

Apicale elongately triangular and very feebly decurved apically ;

surface evenly convex, obsoletely grooved along the median line ; sides

with feeble lobes at basal fourth, thence feebly sinuate to apex, the

latter moderately produced and acute ; base acutely lobed at the mid-

dle and feebly sinuate laterally.

Sternite feebly transverse. Each lobe parabolically rounded, with

the surface feebly convex, sparsely punctate and setose, setæ longer

on the apical margin and not dense. Sinus acutely triangular, mem-

brane not visible between the lobes.

Female.-Genital segment equilaterally triangular in outline when

the valves are adducted, small, setose, glabrous, and shining, not

strongly chitinized .

Valvula ( Plate 4, fig. 17) .- Dorsal plate suboblong, nearly three

times longer than wide and not defined from the apex, nearly plane,

finely and sparsely punctulate, punctures denser at apex, each with a

rather long, delicate, flying hair ; external border somewhat straight

in basal half, evenly arcuate to apex ; internal border more or less

sinuous ; apex with the outer lobe obsolete, the internal not defined

from the general surface. Fossa and appendage obsolete.

Superior pudendal membrane reaching to the apical third of the

valves and longitudinally rugulose.

Ventrolateral surfaces evenly convex, not inflated nor excavated,

finely and sparsely punctate, setose as above ; submarginal groove not

developed ; internal margins of the valves contiguous in basal fourth.

Genital fissure long and evenly fusiform, not wide. Inferior puden-

dal membrane visible in basal half.
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Habitat. Texas (Alligator Head, Calhoun County, February,

J. D. Mitchell, collector ; Corpus Christi, Nueces County, May) . A

series of nineteen specimens from the Hubbard and Schwarz collec-

tions (U. S. National Museum) ; others from the collections of Fall,

Fuchs, and Van Dyke.

Number of specimens studied , 24.

Type in the Horn collection .

Type-locality. "Texas."

Salient type-characters.-Opaque, subdepressed , sparsely clothed

with short yellowish hairs. Form elongate (male) or broadly

(female) oval. Base of the pronotum squarely truncate and slightly

overlapping the base of the elytra . Pubescence of elytra arranged

so as to appear substriate. Sides of the body forming continuous

and evenly arcuate lines from head to the elytral apices (Horn) .

Diagnostic characters.-One of the most isolated species of the

genus.

The regularly oval form, equally narrowed anteriorly and poste-

riorly, the thorax squarely truncate at base, with the sides regularly

arcuate and gradually narrowing from base to the apex, are charac-

ters which serve to distinguish it from all other species of Eleodes.

The anterior tarsi are not dilated in the male. There is a wonder-

ful degree of homogeneity of structure among the individuals of the

series before me-in fact, one would think that they had been cast

in the same mold. It bears a superficial resemblance to opaca in its

opaque integuments and sparse setiform pubescence, but the above

characters will quickly separate it.

The genital characters place it in a distinct subgenus. I consider

it a primitive form that has undergone but little modification in re-

cent years.

Mentum variable, triangular, trapezoidal or evenly rounded at

apex, convex at middle and more or less narrowly concave laterally.

Prosternum usually horizontal between the coxæ and sloping gradu-

ally upward anteriorly to the anterior margin ; rarely feebly arcuate

between the coxæ ; feebly dilated behind the equator of the coxæ,

scarcely produced, vertically truncate behind, with angle rectangular.

or feebly produced and sometimes feebly deflexed at the angle.

Mesosternum vertically and arcuately declivous, more or less feebly

concave. The intercoxal process of the abdomen is subquadrate and

feebly transverse ; equal in width to the third and fourth ventral

segments taken together, the post-coxal part of the first segment is

equal in length to the second ; the third one-fourth of its length

longer than the fourth.

The abdominal salient is about one-fourth of its width broader

than the metacoxal process. The metasternum laterally between the

coxæ is a little shorter than the width of a mesotibia at apex.
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The tibial grooves of the femora are well defined and concave,

glabrous and impunctate and prolonged inwardly upon the femora ;

their margins are subcarinate. External borders of the tibiæ punc-

tate and pubescent and not in the least carinate.

The tarsi are slender and apparently slightly compressed.

A protarsus is about one-third of its length shorter than a meso-

tarsus ; joints small, the first distinctly larger and longer than the

second, the latter about as long as wide ; the third just slightly

shorter, and the fourth still smaller, both slightly wider than long.

In the female the first joint is less robust.

The mesotarsi are about one-fourth of their length shorter than a

metatarsus ; the first joint of each is about as long as the third and

fourth taken together ; the second a little longer than wide, and the

third and fourth about as wide as long, each gradually and slightly

decreasing in size and length in the order mentioned.

The metatarsi are about one-fifth of their length shorter than their

metatibiæ ; first joint of each is just slightly longer than the next

two taken together, the second distinctly longer than the third, the

latter a little more than half as long as the fourth .

Subgenus ELEODES Eschscholtz .

In the present subgenus the species have the anterior femora more.

or less dentate in one or both sexes ; the teeth are abortive in caudifera

and longipilosa.

The anterior tarsi of both sexes are simply spinous beneath, or at

the most the first joint may bear a small tuft of modified spinules in

one or both sexes, and the first one or two joints are never dilated in

the male, although in a few species the first joint may be thickened

at apex beneath.

The internal spurs of the meso- and metatibiæ are longer than the

external.

For the positive recognition of the constituents of this subgenus

the female genital characters must be relied upon.

The male genitalia have undergone but little differentiation along

the lines of specific specialization and are valueless for the diagnosis

of species.

They may be enumerated as follows :

Subgeneric genital characters, male.-Apicale of the edeagophore

distinctly longer than wide ; dorsal surface moderately convex, with

a more or less complete membranous median groove, which at times

is strongly developed, at others feebly so ; apex acute and not dis-

tinctly attenuated ; base distinctly lobed at the middle.

Female.- Genital segment more or less trapezoidal in outline and

robust, conspicuously setose in apical moiety with evident tufts of
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hairs on the tips of apex and appendage, and also at the external angle

of the fossa on or beneath the apical angle of the dorsal plate.

Internal lobe of the apex developed , the external rudimentary.

Appendage variable, from conical to depresso-semi -ellipsoidal.

Dorsal plate oblong and more or less strongly concave, the margins

being reflexed.

Submarginal groove more or less visible from above.

Superior pudendal membrane never reaching beyond the middle

of the dorsal plate and narrowly exposed.

The following groups may be defined :

All those species that have the first joint of the protarsi in both sexes thick-

ened at apex beneath and bearing a tuft of modified spinules upon the same ;

humeri obtuse___ OBSCURA Group.

All those species that do not have the first joint of the protarsi thickened at

apex beneath and without a tuft of modified spinules ; grooves entire.

Humeri obsolete___.

Humeri obtuse _-_

GRANDICOLLIS Group.

DENTIPES Group.

The Dentipes Group is divided into the following sections :

Section A.-All those species which are genetically related by

having the inferior surface of the cauda, when present, formed by

the dilated apical extremity of the epipleuræ. Such species are more

or less opaque and more or less asperately sculptured.

Section B.-All those species which are genetically related by having

the inferior surface of the cauda, when present , simply margined by

the undilated apical extremity of the epipleurae ; the inferior surface

of the cauda being formed by the general internal surface of the

elytra. Such species are glabrous and more or less shining and never

distinctly asperately sculptured.

OBSCURA Group.

This group may be characterized by having the first joint of the

protarsi distinctly thickened at apex beneath, and bearing a tuft of

modified spinules upon the same. In the males the protibial spurs

are somewhat equal in size, although the posterior may be slightly

longer than the anterior ; in the female the posterior spur is more or

less thickened and distinctly longer, and in both sexes the spurs are

decidedly divergent.

The constituents of this group are among the largest of our species.

The articular cavities of the tibiæ are open and continuous with the

tarsal grooves of the same. The middle lobe of the mentum and the

exposed surfaces of the basal divisions of the maxillary palpi are more

strongly and conspicuously setose than in any other species known

to me.

The head appears to be comparatively long, and the abdomen is

more or less distinctly oblique in the male.
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The group genital characters are as follows :

Male.-Apicale of the edeagophore triangular, dorsal surface mod-

erately convex, with a median longitudinal linear groove, and the

base has a rounded lobe at middle. Sternite with an interlobar circu-

lar membranous area.

Female.- Dorsal plate canaliculate, sides reflexed and retracted ,

submarginal groove completely visible from above ; apex but slightly

longer than the appendage, the latter short and conic ; superior pu-

dendal membrane not longitudinally rugulose and not reaching pos-

teriorly beyond the middle of the dorsal plate.

The three species known to me may be separated as follows :

Females. The posterior spur of the protibiæ distinctly larger and longer, more

obtuse, than the anterior.

Thorax convex and smooth.

Elytral margins rounded ..

Elytral margins acute at humeri__

_obscura.

__acuta.

The posterior spur very slightly thicker or longer than the anterior ; both spurs

gradually narrowing from base alike, both acute.

Thorax flat or concave ; elytral margin acute throughout__ suturalis.

Males. Anterior spurs of the protibiæ quite similar ; abdomen oblique.

Thorax convex and smooth.

Elytral margins rounded__ obscura.

Elytral margins acute at humeri___ __acuta.

Thorax flat or concave.

Elytral margin acute throughout__ _suturalis.

The genital characters appear to present the following specific

differences. The males as usual present no distinct differential char-

acters.

Female.-Internal lobe of apex well developed . Genital segment trapezoidal

in outline, robust ; basal prominences well developed .

Apical margin of the dorsal plate rounded.

Apical margin evenly rounded___ obscura,

Apical margin rounded externally and oblique within___ __suturalis.

Apical margin truncate.

Apical angle subrectangular__.

A linear arrangement of our species may be given as follows :

(dispersa.

acuta.

deleta.

obscura.

sulcipennis.
Thorax convex

arata.

with its

acuta two

extreme forms.

Thorax concave
[suturalis.

texana.
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Genealogy. The accompanying diagram will give my idea of the

relationships of the species. It will be observed that from the an-

cestral trunk divergence probably occurred along two lines-(a ) one

where the prothorax acquired acute margins, and consequently a con-

cave disc ; at the same time the spurs underwent but slight differen-

tiation, and as a result, in the course of time there were produced

forms, which being plastic to a moderate extent, became capable of

being recognized as a series, the heterotypes of which are our suturalis

and texana. These two races are united by true mesotypes.

(b) The other line of divergence resulted in a less differentiation

of the dorsal body wall , but a greater change occurred in the tibial

spurs. Here the dichotomous changes resulted in the present acuta

with less calcarine development and obscura where the tibial calcars

are the most differentiated. It appears as if acuta has reacted less

to modifying factors, while obscura has gradually been the most re-

Texana

Suturalis

ProthoraxConcave

Acuta Sulcipennis

Obscura

Dispersa

acute margins , spurs

Prothorax Convex

disparitybetween anterior
tibial spurs

less differentiated

FIG. 3 .--GENEALOGICAL DIAGRAM OF THE

OBSCURA GROUP, SUBGENUS ELEODES .

active as evidenced by the recog-

nizable races ; the heterotypes being

united by an unbroken line of

mesotypes.

So in the lineal arrangement of

the species and their modifications

two distinct breaks in the chain

are noticeable : First, suturalis and

acuta are distinctly defined species

as regards each other ; second, acuta and sulcipennis (obscura ) while

less divergent in structure are not united by any known mesotypes,

the heterotypes of acuta more likely only simulate obscura on the one

hand and texana on the other. These are only suggestions, for no one

can be sufficiently positive to assume the true relationships of forces

that bring about such interesting forms.

I also wish to call attention to another fact : In dispersa the tarsal

grooves of the tibia are the most strongly developed , and the articular

cavities open the most widely into them, and these characters gradu-

ally diminish so that in suturalis they are found at their minimum

in the present group.

By the open articular cavities-the floors of which are directly con-

tinuous with those of the tibial grooves, both being on the same plane

in the most strongly differentiated examples greater functional

power is given to the tarsi , i . e., they must be more strongly extensible

and capable of being more strongly brought into juxtaposition to the

tibial surface.

Distribution.-As known to me the present group is distributed

through the following 15 States : Texas, New Mexico, Arizona, Kan-

sas, Colorado, Utah, Nevada, northern California, Oregon, Washing-

ton, Idaho, Wyoming, Nebraska, southern Dakota, and Oklahoma.
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Table of distribution.

Suturalis. Texana. Acuta. Dispersa. Obscura. Sulcipennis.

Texas Texas

New Mex-

ico.

New Mex-

ico.

Arizona

New Mex-

ico.

Arizona.

Kansas Kansas .... Kansas

Oklahoma Oklahoma .

Colorado Colorado .. Colorado Colorado Colorado ..

Utah.

Nevada.

Northern Cali-

fornia.

Oregon Oregon.

Washington.

Idaho.

Wyoming .

Nebraska

Dakota .... Dakota .

It will be seen that suturalis inhabits the more central and nort!: -

eastern part of the region west of the Mississippi River ; texana, the

southern and southern central ; acuta, probably the same, like texana;

dispersa, central and more southern western ; obscura, central and to

the northwest, western and northwestern, and probably none are

found west of the Sierra Nevada Mountains. Sulcipennis extends

southward into Sonora , Mexico (Morrison ) , and is probably the most

widely dispersed member of the group, while dispersa is the least

widely distributed.

ELEODES OBSCURA Say.

Blaps obscura SAY, Journ. Acad. Nat. Sci. Phila. , III, 1823, p. 259 ; Amer.

Entomology, I , 1824, p. 32, pl . xvi , fig. 3.—LECONTE, Complete Writ-

ings of Th. Say, I , 1859, p. 32.

Eleodes obscura SAY, Proc. Acad. Nat. Sci . Phila., 1858, p. 181.-HORN,

Trans. Amer. Phil. Soc., XIV, 1870, p . 306.

Eleodes dispersa LECONTE, Proc. Acad. Nat. Sci. Phila., p. 182.- HORN ,

Trans. Amer. Phil. Soc., XIV, 1870, p. 305.

Elcodes deleta LECONTE, Proc. Acad. Nat. Sci . Phila., 1858, p. 182.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 305.

Eleodes sulcipennis MANNERHEIM , Bull. Soc. Nat. Moscow, XVI, 1843,

p. 266 ; Mag. Zool ., XIII, 1843, No. 128 ( fig. ) .— LECONTE, Proc. Acad.

Nat. Sci . Phila ., 1858, p. 182.-HORN, Trans. Amer. Phil. Soc. , XIV ,

1870, p. 306.- CHAMPION , Biol. Centr. Amer., IV, Pt. 1 , 1884, p . 79.

Eleodes arata LECONTE, Proc. Acad. Nat. Sci . Phila., 1858, p. 182.-HORN ,

Trans. Amer. Phil. Soc., XIV, 1870, p. 306.
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Black or brownish, oblong, elongate.

Head slightly more than one-half as wide as the pronotum at

middle, and slightly less than twice as wide as long ; usually more or

less convex ; rather opaque, and coarsely, irregularly punctured , fre-

quently with impunctate areas at middle ; laterally densely punctate.

Antenna moderate, reaching nearly to the prothoracic base ; outer

four joints just noticeably compressed, gradually and very slightly

dilated , third joint scarcely as long as the next two taken together ;

fourth slightly longer than the fifth, the latter to the seventh ,

inclusive, subequal and longer than wide ; eighth subtriangular and

about as wide as long ; ninth and tenth suborbicular ; eleventh ovate.

Pronotum shining or somewhat opaque, about one-fifth wider than

long ; disc evenly and more or less convex, generally declivous at the

apical angles, glabrous, finely, sparsely, and irregularly punctate,

punctures becoming denser and coarse along the sides ; apex truncate

or feebly emarginate, rather coarsely or more or less obsoletely mar-

gined ; sides evenly and rather broadly arcuate to the posterior fourth,

thence feebly sinuate or oblique to the basal angles, marginal bead

moderately coarse and narrowly reflexed ; base feebly arcuate, fre-

quently slightly sinuate at middle, rather coarsely beaded and about

one-sixth wider than the apex ; apical angles obtuse ; basal angles dis-

tinct, more or less rectangular , sometimes very narrowly rounded.

Propleura impunctate and rugulose ; frequently sparsely punctate

centrally.

Elytra oblong to oblong-oval about twice as long as wide ; base

scarcely emarginate, scarcely to slightly wider than the contiguous

prothoracic base ; humeri slightly prominent and obtuse ; sides evenly

and not strongly arcuate, apex not produced and rounded ; disc

generally widest at or frequently behind the middle, more or less de-

pressed and convex, laterally always more or less broadly rounded

throughout, rather suddenly declivous posteriorly ; surface more or

less striate and sulcate, more or less irregularly, muricately punctured.

Epipleura, sterna, and parapleura more or less obsoletely and

rather densely punctate, rugulose . The epipleuræ are moderate in

width and not more suddenly widened beneath the humeri.

Abdomen finely and more or less obsoletely punctate, rugulose ;

fifth segment more densely punctate.

Legs moderately long and quite stout ; anterior femora armed in

the sexes ; anterior tarsi with the first joint (Plate 8, figs. 8 and 9)

thickened and slightly produced at apex beneath, groove obliterated ,

the produced tip bearing a tuft of more or less golden (fresh speci-

mens) modified spinules ; other joints with the plantar groove entire ,

with the usual apico-ventral tufts of spinules separated by the

groove ; similar in the sexes.



REVISION OF ELEODIINI-BLAISDELL. 189

Male.-Elongate oblong, somewhat narrow. Antennæ reaching to

basal margins of the prothorax ; elytra occasionally with sides par-

allel or moderately arcuate, dorsum more or less distinctly depressed

and quite suddenly obliquely declivous posteriorly. Abdomen moder-

ately convex from side to side , broadly and more or less strongly im-

pressed on segments one and two, obliqué. Anterior femora armed

with a strong, moderately acute tooth ; tibial spurs similar ; the an-

terior about equal, rather stout and convexo-concave in transverse

section.

Female.-Elongate oval, robust . Antennæ reaching to the pos-

terior fourth of the pronotum. Elytra rather broadly oval, nearly

vertically declivous posteriorly ; dorsum moderately convex. Abdomen

horizontal , evenly and strongly convex from side to side. Anterior

femora with an obtuse tooth, sometimes reduced to a mere sinuation ;

protibial spurs dissimilar (Plate 8 , fig. 14 ) , the posterior spur

broader, more robust, obtuse, and a little longer than the anterior.

Genital characters, male.-Edeagophore elongately oblong-ovate.

Basale oblong, strongly arched, stout and variable in form.

Apicale triangular, elongate ; sides straight , apex produced and

acute ; surface evenly convex, with a fine linear, membranous groove

extending from the apex nearly to the base, the latter with a broad,

rounded lobe at middle and not strongly sinuate laterally.

Sternite (Plate 4, fig. 15 ) .-Quadrate and strongly chitinized, with

an interlobar circular membranous area. Lobes elongate, with the

external borders subparallel in basal half and thence evenly arcuate

to apex. Apex of each lobe moderately subacute ; internal border

short, straight to feebly arcuate ; surface strongly and densely punc-

tate in apical half, setose , setæ quite long and very dense at apex, and

scattered across the membrane at bottom of the sinus, the latter not

conspicuously deep.

Female.-Genital segment subtriangular, robust, strongly, sparsely

punctate, and setose ; setæ moderately long, semi-erect, and rather

evenly distributed.

Valvula (Plate 1 , figs. 13, 15 , and 16 ) .- Dorsal plate oblong, with

the sides rather strongly reflexed , retracted , and subparallel ; surface

concave, sometimes slightly convex within near apex ; internal margin

slightly sinuous to subangulate at basal and middle thirds ; apical

margin more or less evenly rounded , not sharply defined . Submar-

ginal groove entirely visible from above, limited externally by the

margin of the lateral plate which is visible throughout its entire

length. Apex short, slightly or scarcely more prominent posteriorly

than the appendage, coarsely punctate and setose, setæ not form-

ing an apical tuft ; external angle of the fossa forming the subapical

angle, with setæ rather condensed.
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Appendage short, stout , and conical , setose, setæ at tip forming a

loose tuft.

Superior pudendal membrane reaching to a point about midway be-

tween the base and apex, not closely longitudinally rugulose.

Basal prominences well developed.

Valvular membrane more or less visible from apex to the pudendal

membrane, and minutely setose.

Ventrolateral surfaces.-Body rather strongly inflated in basal

half, rather deeply, broadly, and transversely concave before the

apices, quite strongly setose. Internal margins of the valves con-

tiguous for a very short distance at base and apex, intervening fissure

fusiform, and closed in basal half by the inferior pudendal mem-

brane.

The present species is very variable, both as regards to form and

sculpturing. The following three races are founded upon elytral

sculpturing alone :

ELEODES OBSCURA var. DISPERSA LeConte.

Elytra with indistinct striæ of closely placed punctures, intervals

flat and quite densely, very irregularly and muricately punctured.

Measurements.-Males : Length, 25-33 mm.; width, 9.2-11.5 mm.

Females: Length, 30-35 mm.; width, 12-14 mm.

ELEODES OBSCURA Say (typical variety) .

Elytra feebly sulcate, intervals not strongly convex, sparsely,

muricately punctate. Each stria with a series of closely placed

feebly muricate punctures ; intervals with a series of more distantly

spaced and slightly more muricate punctures. Frequently the

sculpturing is denser, always more strongly and irregularly so later-

ally and on apex.

Measurements.-Males : Length, 26-30 mm.; width, 10.2-11.8 mm.

Females: Length, 25-31 mm.; width, 10.5-13.2 mm.

ELEODES OBSCURA var. SULCIPENNIS Mannerheim.

Elytra strongly sulcate ; intervals quite strongly convex, smooth ,

with a single series of irregularly, distantly spaced, feebly muricate

punctures, which become decidedly muricate on the apical declivity :

sulci about equal in width to the intervals, with closely placed

muricate punctures which become more densely placed toward apex ;

inflexed sides of the elytra obsoletely sulcate and irregularly muri-

cately punctured.
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Measurements.-Males : Length, 25-31.5 mm.; width , 10.2-11.5 mm.

Females: Length, 24-33.5 mm.; width, 8.5-13.8 mm.

The following varietal genital characters may be correlated with

the above forms of elytral sculpturing, and although they are not

always as clearly defined , yet they seem to be sufficiently so as to war-

rant their being recorded.

Dispersa.- Genital segment rather elongate, and generally more

strongly chitinized and sculptured.

Obscura.-Genital segment subtriangular, sides more convergent,

apex less truncate ; moderately strongly chitinized and sculptured .

Sulcipennis. Genital segment rather broadly trapezoidal, slightly

elongate. Valves broadened apically, and not strongly chitinized nor

sculptured.

Habitat.-Dispersa : Arizona ( C. V. Riley ; Coll . Beverly Letcher ;

Keams District, Navajo Reservation, April, collected by A. W. Bar-

ber) ; New Mexico (Coll. Charles Fuchs ; H. F. Wickham; Coolidge,

Hubbard and Schwarz ; Aztec, April, Coll . C. F. Baker) ; Colorado

(San Luis Valley, Mr. Bowditch) .

Obscura.-Colorado (Colorado Springs, August, Collector H. Sol-

tau ; Rocky Mountains, Coll . Hubbard and Schwarz ; Greenhorn,

Trinidad, and San Luis Valley, Hayward) ; Wyoming (Cheyenne,

April, Hubbard and Schwarz ; May, H. Soltau, National Park,

August, H. Soltau ; Saratoga , Coll . E. C. Van Dyke) ; New Mexico

(Santa Fé, Coll. C. V. Riley ; Las Vegas, August, Coll. Barber and

Schwarz ) State of Washington (Coll. J. B. Smith) ; Oregon (Coll.

C. V. Riley) .

Sulcipennis.—Arizona ( Bright Angel, July, Barber and Schwarz ;

Santa Rita Mountains, May, Hubbard and Schwarz ; Pinal Moun-

tains, Coll . E. C. Van Dyke ; Fort Grant, July ; Walnut, September,

H. F. Wickham: Williams, July, Barber and Schwarz ; Ash Fork,

June; Nogales, September, Koebele and Nunenmacher ; along the

Colorado River, Charles Fuchs) ; Idaho (Camas Creek, L. Bruner) ;

Nevada (Hubbard and Schwarz ) ; Oregon ( Hubbard and Schwarz) ;

State of Washington (C. V. Riley : Wawawai, Coll. C. V. Piper) ;

northern California , Nevada (Doctor Horn) .

ELEODES DISPERSA LeConte.

Number of specimens studied 20.

Type in the LeConte collection.

Type-locality.—“ Creek Boundary ;" collected by Doctor Wood-

house (LeConte).

Salient type characters .-Oblong, bright. Thorax moderately

finely punctate ; sides strongly rounded, toward base subsinuate ;
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basal angles rectangular. Elytra elongate, densely punctate, pune-

tures on the dorsum subseriate, laterally and on the apex trans-

versely confluent and muricate (LeConte) .

Diagnostic characters.-Easily separated from obscura and sulci-

pennis by its obsolete striæ and finely muricate punctuation , by the

comparatively more elongate and narrower form. Even in a moderate

series the three races are united by an ample number of examples

exhibiting all degrees of intermediate sculpturing.

The mentum has the middle lobe moderate, and about as wide as

long ; sides more or less arcuate ; apex also rounded, slightly reflexed ,

truncate or feebly emarginate ; surface strongly punctate, slightly

prominent along the median line, feebly and broadly concave laterally

and clothed with stiff hairs that curve forward.

The prosternum is triangularly dilated behind the equator of the

coxæ, and more or less protuberant ventrally with the same ; pos-

teriorly compressed , vertically truncate, and more or less produced ;

at times it is arcuately declivous.

Mesosternum quite vertically declivous or oblique and more or less

concave.

The abdominal process is subquadrate, about one-sixth of its width

wider than long, its width is also equal to the post-coxal portion of

the same segment. The second segment is a little more than twice as

long as the fourth ; the third is about equal to the post-coxal part of

the first ; the fourth is about one-third of its length shorter than the

third.

The abdominal salient is about a sixth of its width greater than the

same of the metasternal process.

Metasternum laterally between the coxæ is as long as the width of

a mesotibia at apex.

The tibial grooves of the femora are not entire. Those of the pro-

femora are quite broad, the floors rather feebly concave, smooth and

impunctate ; the margins are strong and gradually converge to meet

just before attaining the base, the anterior is more or less dentately

laminate, forming an obtuse (female) or an oblique tooth (male) .

On the mesofemora the grooves become evanescent at internal third,

but are well defined externally, floors feebly concave and smooth.

The metafemora have the grooves evanescent at middle without con-

vergence of the sides, which are well marked externally.

The tibiæ are very densely muricate. Each protibia is moderately

compressed and quite strongly carinate externally in basal half, where

it is also more or less arcuate ; the carina is smooth and at the middle

of the protibia becomes the anterior boundary of the tarsal groove,

where it also becomes muricate to the apex. The tarsal groove is

quite strongly defined and its floor is glabrous and impunctate, open-



REVISION OF ELEODIINI- BLAISDELL. 193

ing at apex into the articular cavity, the margins of which become

continuous with the sides of the groove.

Each mesotibia may be very briefly carinate at base externally ; the

external surface is quite deeply channeled, to a greater or less length.

by the tarsal groove, the sides of which are quite abrupt and densely

muricate ; the groove opens into the articular cavity as in the protibia ,

but is narrower and the cavity is less widely open. The floor of the

groove is quite glabrous. The metatibiæ are obsoletely carinate at

base externally and also with the tarsal grooves running nearly the

whole length ; each groove is rather shallow and not suddenly

formed, densely muricate and continuous with the articular cavity.

The tarsi are robust.

The protarsi are about a fourth of their length shorter than a

mesotarsus. The first joint is about one and a half times longer

than wide ; the second, third, and fourth joints are subequal in size

and length, wider than long, and together about equal to the fifth.

Each mesotarsus is about a third of its length shorter than a meta-

tarsus. The first and fifth joints are quite equal in length ; the

second, third, and fourth are subequal, just visibly longer than wide,

and together longer than the fifth.

The metatarsi are about a half of their length shorter than a

metatibia ; second and third joints subequal and distinctly longer

than wide and together about equal to the fourth, the latter about

equal to the first.

ELEODES OBSCURA Say.

Number of specimens studied , 30.

Type, destroyed.

Type-locality. " Country bordering the River Platte within a

hundred miles of the Rocky Mountains." (Say) .

Salient type-characters.- Say's description is too brief and in-

definite to give a clear idea of the type : " Elytra scabrous, grooved,

margin rounded ; thoracic margin not reflected ."

Diagnostic characters.-Easily recognized from its races by the

feebly sulcate and scabrous elytra. It is also less elongate.

The prosternum is convex antero-posteriorly, subtruncate behind,

vertical or oblique and more or less compressed.

Mesosternum arcuately declivous and more or less concave.

The tibial grooves of the femora are about as in dispersa.

The sculpturing of the tibiæ is variable, sometimes strongly muri-

cate and at others subscabrous. Otherwise the tibial characters are

relatively the same as in dispersa. The articular cavities are really

less open, as the margin is frequently continued across the confines

59780-Bull. 63-09-13
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between the groove and cavity ; the tarsal grooves are usually more

contracted and more apt to be roughly sculptured.

The relative widths and lengths of the tarsal elements, abdominal

segments, and sterna are about the same as in the preceding variety,

and the analysis of its exoskeletal characters indicates its truly inter-

mediate position.

ELEODES SULCIPENNIS Mannerheim.

Number of specimens studied , 54 .

Type in the Mus. Imp. Acad. Scient. St. Petersburg.

Type-locality is (northern) California.

Salient type-characters.-Elongate. Thorax subcordate, sides nar-

rowly reflexo-marginate, finely punctulate, elytra oblong and deeply

sulcate, posteriorly very slightly dilated , apex attenuate and strongly

declivous (Mannerheim).

Diagnostic characters.—Quickly separated by the strongly sulcate

elytra.

Some specimens from Colorado are intermediate between obscura

and sulcipennis, and have the scabrous elytra of the former and the

distinct sulci of the latter.

LeConte described a female collected in New Mexico by Captain

Pope as deleta. It was only an intermediate variation and can be

placed as forma deleta , connecting dispersa and obscura. It was

characterized by LeConte as follows : Form of sulcipennis, absence

of elytral grooves, except at the sides behind the middle, where some

faint traces are seen ; the punctures are submuricate and arranged in

striæ distinct on the back, confused at the sides ; between the rows

are distinct punctures as in obscura; posteriorly abruptly declivous

and furnished with rows of tubercles, alternately large and small,

the latter corresponding to the striæ of the anterior portion. Ante-

rior femoral teeth very obtuse.

Other specimens, male and female, collected in Arizona, which are

the heterotype of sulcipennis, were also described by him under the

name arata.

These strongly developed specimens can be labeled forma arata,

and may be recognized from the following brief description.

ELEODES ARATA LeConte.

Form of sulcipennis , thorax more convex, less flattened and less

punctured at the sides, and more finely margined ; elytral grooves

deeper, interstices smooth and shining, with much fewer scattered

punctures.

The student will recognize the five forms, just considered, as ex-

pressions of variations in the same species, and these forms may be

arranged in the following morphological sequence : dispersa, deleta,
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obscura, sulcipennis, and arata; which makes the series complete as

far as known.

The mentum is more or less distinctly trapezoidal , rather large ;

apex truncate, feebly emarginate or slightly arcuate ; surface coarsely

punctate, foveæ more or less obsolete, and rather densely setose ; setæ

black, moderate in length and directed forwards.

The prosternum is slightly convex between the coxæ, compressed

and usually vertically truncate posteriorly, the inferior angle sub-

mucronate or rounded, sometimes oblique, or more rarely evenly

rounded antero- posteriorly.

Mesosternum variable as in dispersa and obscura.

The tibial, femoral, tarsal, abdominal, and sternal characters are

practically the same as for the other races, but dispersa appears to

have the most pronounced form of sculpturing, not including the

elytral sulci.

ELEODES ACUTA Say.

Blaps acuta SAY, Journ. Acad. Nat. Sci. Phila ., III , 1823, p. 258 ; Amer.

Entomology, I , 1824, p. 31 , pl. 1 , fig. 1.—LECONTE, Complete Writings

of Thomas Say, I, 1859, p. 31.

Elcodes acuta LECONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p. 181.-HORN,

Trans. Amer. Phil. Soc., XIV, 1870, p. 306.

Black, elongate oblong, depressed dorsally, usually more or less

reddish along the suture.

Head nearly twice as wide as long, and a little less than one-half

as wide as the pronotum at middle, feebly convex and more or less

transversely impressed along the frontal suture, rather opaque, mod-

erately coarsely, irregularly, and densely punctate. Antennæ quite

stout, not reaching to the prothoracic base, outer four joints scarcely

dilated or compressed, the third about equal to the next two com-

bined, fourth slightly longer than the fifth , the latter to the seventh

inclusive, very slightly decreasing in length in the order named, the

seventh just a little shorter than the fourth, eighth subtriangular and

scarcely as wide as long, ninth and tenth subglobular, eleventh short

ovate.

Pronotum usually widest at the middle and about three-eighths

wider than long ; disc more or less glabrous and shining, finely and

sparsely punctate, laterally more or less impressed along the margin ;

impressed area opaque, irregularly or transversely rugulose and

finely granulate ; apex moderately emarginate and finely margined ;

sides broadly and evenly arcuate to near the base, then more or less

sinuate and more coarsely margined, margin narrowly reflexed ; base

truncate to feebly arcuate, feebly and broadly sinuate at middle,

coarsely margined, and about one-third wider than the apex ; apical

angles obtuse ; basal angles more or less rectangular.
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Propleura opaque, smooth, very sparsely and finely punctate ;

usually more or less rugulose.

Elytra oblong to elongate oval , nearly twice as long as wide, feebly

shining, at times more or less opaque ; base feebly emarginate or

sinuate laterally within the humeri beneath basal angles of the

pronotum , scarcely to slightly wider than the contiguous protho-

racic base ; humeri scarcely prominent, obtuse ; sides evenly and not

strongly arcuate, frequently subparallel at middle, apex not pro-

duced and rather broadly rounded ; disc quite strongly depressed,

slightly convex, suddenly deflexed laterally with margin narrowly

rounded but acute at humeri, posteriorly more or less suddenly

obliquely declivous ; surface sulcate, intervals slightly convex with a

single series of irregularly placed punctures, first four sulci with a

single series of fine muricate punctures, the remaining outer sulci

more densely muricately punctured ; apical declivity more strongly

sulcate and muricate ; inflexed sides obsoletely sulcate and irregu-

larly muricately punctate. Scutellum broad and impunctate.

Epipleura moderate in width, somewhat rapidly but gradually

and slightly dilated immediately beneath the humeri ; surface gla-

brous and shining, more or less obsoletely or finely and very sparsely

punctate.

Sterna and parapleuræ more or less obsoletely or strongly punc-

tate and rugose.

Abdomen finely and more or less obsoletely punctate and rugulose ;

fifth segment more strongly punctate.

Legs moderately long and stout , and the anterior femora are armed ;

anterior tibial spurs dissimilar in the sexes ; first joint of the protarsi

thickened and feebly produced in apical half beneath, and bearing a

tuft of golden pubescence, nearly similar in the sexes.

Male.-Elongate. Antennæ reaching to the basal fifth of the

prothorax. Elytra nearly twice as long as wide, with the sides

slightly arcuate or subparallel, dorsum strongly depressed , quite rap-

idly arcuate and obliquely declivous posteriorly. Abdomen oblique,

moderately convex, broadly impressed on first two segments. Femora

much thickened and armed with a strong, oblique, slightly produced

subacute tooth ; protibial spurs similar and about equal ; first joint of

the protarsi with a small , dense, obtusely rounded tuft of yellowish

pubescence on the produced tip beneath, groove obliterated .

Female. Robust . Antennæ reaching to about the posterior third

of the prothorax. Elytra broadly oval , with dorsum moderately de-

pressed and convex, about one-half longer than wide, and nearly

vertically declivous posteriorly. Abdomen horizontal, evenly and

strongly convex. Profemora with a small obtuse tooth ; tibial spurs

long, the posterior spur of the protibiæ more robust, slightly longer

and more obtuse, more strongly divergent than the anterior ; first
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joint of the protarsi obliquely produced beneath and clothed with

short pubescence at tip, forming an acute transverse tuft, groove

apparently obliterated .

Measurement.-Males: Length, 28-35 mm.; width, 13-15 mm.

Females: Length, 30-33 mm.; width, 13.5-16.2 mm.

Genital characters, male.-Edeagophore of the usual oblong-ovate

form.

Basale oblong, stout, and more or less arched, variable.

Apicale slightly longer than wide , triangular, sides straight to

feebly arcuate, becoming slightly sinuate before the apex, the latter

somewhat produced and acute ; base broadly lobed at middle and

more or less sinuate laterally ; surface evenly convex, grooved at mid-

dle three-fifths, groove more or less linear, with sides impressed,

forming a fusiform depression.

Sternite broader than long. Lobes moderate, each with the exter-

nal border rather broadly arcuate ; apex obtuse, and the internal

border is short and quite straight ; surface densely punctate in apical

half, densely setose in apical third, setæ moderately long and not

extending upon the membrane across the bottom of the sinus, the

latter nearly closed by the former. The lobes are separated centrally

at base by a transversely oval membranous area, just cephalad to the

sinus, the inner borders of the lobes at base are thus rendered semi-

circularly sinuate.

Female.-Genital segment subtrapezoidal, robust , rather strongly,

sparsely punctuate and setose ; setæ rather long, flying, semi-erect, and

quite evenly distributed .

Valvula (Plate 1 , fig. 17 ) .—Dorsal plate oblong, with sides quite

strongly reflexed and parallel, scarcely retracted ; external border

quite straight ; internal slightly angulate and sinuate near base ; api-

cal margin quite truncate, angle evident and set with longer setæ ; sur-

face strongly concave. Submarginal groove shallow and broad at

base, visible from above but less strongly defined toward apex. Apex

short, finely setose, and noticeably longer than the appendage.

Basal prominences strongly developed and setose.

Appendage short, not prominent, conical, setose, with a loose pencil

of quite long setæ at tip.

Valvular membrane more or less visible in the intervalvular space,

caudad to the pudendal membranes.

Superior pudendal membrane reaching about midway between the

base and apex, not longitudinally rugulose.

Ventrolateral surfaces not very strongly inflated , setose in apical

half, scarcely transversely concave before the apex ; internal margins

of the valves contiguous in basal half, genital fissure rather widely

fusiform and the inferior pudendal membrane is not visible.
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Habitat.-Texas (Beeville, Coll. Hubbard and Schwarz ) ; Kansas

(Gove County, elevation 2,500 feet , F. H. Snow) ; Colorado ( Denver,

April, H. Soltau ) ; Dakota (Buffalo Gap, Collector A. E. Hill ) .

Number of specimens studied , 28 .

Type destroyed.

Type-locality. " Near Council Bluffs, Missouri " ( Say) .

Salient type-characters.- Elytra scabrous, grooved ; sutural margin

reddish-brown ; external edge narrowly rounded and acute at humeri.

Thoracic margin not reflected (Say) .

Diagnostic characters. From obscura it is known by the elytra

being quite suddenly inflexed laterally and therefore very narrowly

rounded at the sides, and by the margins being acute at the humeri;

from suturalis by the pronotal disc being convex and not reflexed

laterally.

In some specimens the elytral margins are subacute and the disc

quite flat, so that the passage to suturalis becomes easy. The form

of the pronotum is quite constant.

The heterotypes of the series before me resemble obscura on the one

hand and texana on the other.

The middle lobe of the mentum is moderate, subtrapezoidal or sub-

parabolic, apex arcuate or subtruncate with the sides straight and

converging to apex ; surface strongly and rather densely punctate,

scarcely convex, obsoletely foveate laterally and quite densely setose.

The prosternum is strongly prominent ventrally with the coxæ,

surface usually nearly horizontal, moderately compressed behind and

vertically truncate, scarcely produced. These characters are most

often observed in those specimens which have the elytral disc quite

flat and margins subacute ; frequently the prosternum is convex

antero-posteriorly and oblique behind, these characters being observed

in those examples with convex elytral disc and more broadly rounded

margins ; rarely it is continuously convex between the coxa.

Mesosternum variable. Usually obliquely declivous and more or

less concave ; frequently quite arcuately declivous to somewhat ver-

tically so and more or less feebly concave.

The abdominal intercoxal salient is subquadrate, slightly transverse,

and about as wide as the post-coxal portion of the first segment is

long ; third segment about one-third of its length shorter than the

second ; the fourth one-fourth shorter than the third.

The metasternal process is scarcely one-half narrower than the

abdominal. Metasternum laterally between the coxæ is as long as

the width of a mesotibia at apex.

The tibial grooves of the femora are entire on the profemora and

variable in length on the meso- and metafemora.

The profemora have the tibial grooves rather broad, with the

sides slightly arcuate and converging quite to the femoral base ; their
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floors are glabrous and impunctate ; margins scarcely acute , the an-

terior more or less dentately laminate at about junction of the fourth

and outer fifth ; tibial grooves of the mesofemora are usually short,

margins evanescent, and the inferior surface rounded to base and

sculptured as usual ; the grooves on the metafemora are similarly

developed.

The protibiæ are more or less carinate externally, straight or mod-

erately arcuate, and more or less moderately compressed ; the tarsal

grooves are not usually well developed , roughly sculptured, and open

into the articular cavities.

The mesotibiæ are flattened externally and the tarsal grooves are

usually well developed and variable in length, with floors glabrous

and sides well defined by muricate edges ; they open into the articular

cavities.

The metatibæ are flattened and more or less broadly marked by a

shallow groove externally ; the floors of the grooves are muricately

sculptured and the articular cavities are open.

The tarsi are stout.

The protarsi are about one-half of their length shorter than a

mesotarsus. Joints two, three, and four are subequal, short , and

wider than long ; the first is slightly longer and quite abruptly nar-

rowed at base ; the fifth is scarcely longer than the three preceding

ones combined.

The mesotarsi are one-sixth of their length shorter than a meta-

tarsus . The first and fifth joints are about equal in length ; the

second, third, and fourth are subequal and a little longer than wide,

and together distinctly longer than the fifth.

The metatarsi are a little more than one-half of their length

shorter than their metatibia. The first and fourth joints are sub-

equal in length ; the second and third are subequal and distinctly

longer than wide, and together about equal to the fourth.

ELEODES SUTURALIS Say.

Blaps suturalis SAY, Journ. Acad. Nat. Sci. Phila., III , 1823, p. 257 ; Amer.

Entomology, I , 1824, p. 30, pl . XVI, fig. 2.—LECONTE, Complete Writings

of Thomas Say, I, 1859, p. 30.

Eleodes suturalis LECONTE, Proc. Acad. Nat. Sci. Phila., 1858, p. 181.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 306.

Var. texana LECONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p. 182 ; in

Thomson's Arcana Naturæ, III, 1860, p. 124, pl . XII, fig. 5 , female.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 306 ; Trans. Amer. Ent.

Soc. , V, 1874, p . 34.

Oblong, more or less strongly elongate, dorsum flattened and

slightly concave, black, frequently with a broad reddish band along

the elytral suture, epipleuræ often tinged with the same color.
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Head a little less than twice as wide as long, and scarcely one-half

as wide as the pronotum ; surface plane to slightly convex, frequently

more or less impressed along the frontal suture, sometimes trans-

versely so between the eyes, and laterally within the moderately

prominent sides of the frons, opaque, moderately, coarsely, irregu-

larly, and densely punctate, usually with small impunctate areas.

Antennæ rather stout, scarcely reaching the prothoracic base ; outer

four joints slightly compressed and just perceptibly dilated ; third

joint about equal to the next two combined ; fourth, distinctly longer

than the fifth ; the latter to the seventh, inclusive, subequal and

slightly longer than wide ; eighth, triangular and about as long as

wide; ninth and tenth, suborbicular ; eleventh, short ovate.

Pronotum widest at the middle and about one-half wider than

long ; disc opaque, smooth, slightly convex, finely and sparsely punc-

tate, with small impunctate areas about the center, frequently with

irregular impressions ; laterally longitudinally impressed from within

the apical angles to a very short distance in advance of the basal

angles, terminating in feeble basal impressions, the depressions are

generally transversely rugulose ; apex deeply emarginate and more

or less obsoletely margined ; sides broadly and more or less strongly

reflexed, evenly arcuate or sometimes very feebly and broadly angulate

at middle, slightly sinuate in front of the basal angles, marginal

bead moderately coarse ; base truncate and feebly trisinuate, dis-

tinctly margined, two-fifths to one-half wider than the apex ; apical

angles acute, subacuminate, prominent and more or less everted ;

basal angles rectangular.

Propleura opaque and smooth, very finely and sparsely to obso-

letely, muricately punctate, more or less rugulose at times, and de-

fined from the reflexed pronotal margin by a longitudinal concavity.

Elytra oblong, one-third to twice as long as wide and more or less

opaque ; base feebly emarginate, and about equal to the contiguous

prothoracic base ; humeri obtuse and not prominent, rounded be-

neath the basal angles of the pronotum ; sides evenly arcuate to sub-

parallel, apex scarcely to feebly produced ; disc plane to slightly

convex, very suddenly deflexed laterally, angle of deflexion forming

an acute and moderately reflexed margin, which becomes obsolete a

short distance before the apex, more or less suddenly obliquely de-

clivous posteriorly ; surface sulcate, intervals feebly convex, each with

a single series of rather distantly placed punctures, the four inner

sulci with but a single series of closely placed submuricate punctures,

remaining sulci with numerous closely and irregularly placed punc-

tures, which become denser and rather more strongly muricate toward

margin ; apical declivity somewhat more strongly sulcate and sca-

brous; inflexed sides not convex, obsoletely sulcate, irregularly and

muricately punctured.
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Epipleura moderately narrow, uncinately dilated beneath the

humeri, and gradually narrowing to apex ; surface usually more or

less obsoletely punctate.

Sterna and parapleura more or less obsoletely or strongly punctate

and rugulose.

Abdomen finely and more or less sparsely, obsoletely punctate and

rugulose.

Legs moderate. Anterior femora armed in the sexes ; protibial

spurs and protarsi nearly alike in the sexes, the spurs are quite

strongly divergent. The first joint of the protarsi is more or less

thickened and slightly produced at apex beneath, bearing a tuft of

yellowish pubescence.

Male.-About twice as long as wide. Antennæ scarcely reaching

to the basal margin of the prothorax. Elytra moderately, suddenly,

and obliquely declivous posteriorly ; apex slightly acuminate. Ab-

domen slightly oblique, moderately convex, broadly impressed on the

first two segments. Anterior femora with an acute tooth about one-

fourth distance from the apex ; posterior spur of the protibiæ ap-

parently a little longer and slightly stouter than the anterior, fre-

quently they appear to be quite equal in length, both are rather stout.

and acute ; first joint of the protarsi with the produced tip beneath

rather thick and bearing a small obtuse tuft of modified spinules,

groove not evident.

Female.-Less than twice as long as wide. Antennæ reaching to

about the posterior fifth of the prothorax. Elytra quite suddenly

obliquely or vertically declivous posteriorly. Apex obtuse. Abdomen

horizontal, evenly and strongly convex. Anterior femora with a

small obtuse tooth, sometimes scarcely more than sinuate in outer

fourth; posterior spur of the protibiæ a little longer and stouter than

the anterior , both are acute , moderately thick, and gradually narrowed

from the base ; first joint of the protarsi slightly and transversely

produced at tip beneath, bearing a transverse tuft of spinules, which

is more or less acute, groove more or less obsolete.

The male genital characters do not apparently show any racial

differentiation.

Male .-Edeagophore of the usual oblong-ovate form.

Basale oblong, scarcely arched , and may be sparsely punctate

laterally at apex.

Apicale rather broadly triangular, moderately depressed , surface

more strongly convex apically, with a median membranous groove in

apical half; sides rather straight to slightly arcuate ; apex scarcely

produced and more or less deflexed, subacute ; base broadly lobed at

middle, and sinuate laterally. ( See Plate 1 , fig. 19. )

Sternite transverse. Each lobe with the external border more or

less evenly arcuate, and the internal short and straight to feebly
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arcuate, with apex rounded ; surface densely punctate and setose in

apical two-thirds, setæ quite long and not extending upon the mem-

brane across the sinus ; the latter nearly closed by the same.

The lobes internally at base and cephalad to the sinus are rendered

semicircularly sinuate by an interlobar transversely oval membranous

area, the membrane of which is frequently transversely rugose.

Bythe form of the elytra two races may be recognized as follows:

ELEODES SUTURALIS (typical variety) .

Oblong, sides of the elytra evenly arcuate from base to apex, size

smaller.

Measurements.-Males : Length, 26-26 mm.; width, 11-11.2 mm.;

Females: Length, 21.5-28 mm.; width, 9.5-12.2 mm.

ELEODES SUTURALIS var. TEXANA LeConte.

Elongate oblong. Sides of the elytra more or less distinctly

parallel, size larger.

Measurements.-Males: Length, 30-35 mm.; width, 11-14 mm.;

Females: Length, 30-32 mm.; width, 11-13 mm.

Female genital characters.-Suturalis : Genital segment subtrape-

zoidal, slightly elongate, rather robust and setose, the flying semi-

erect hairs not very long and somewhat evenly distributed .

Valvula (Plate 1 , fig. 14 ) .—Dorsal plate oblong, with the sides more

or less reflexed, scarcely retracted, quite parallel ; external border

quite straight, the internal more or less arcuate and the apical margin

is rounded and prominent externally, becoming inwardly oblique

internally ; surface deeply concave, finely, sparsely punctate and

setose, setæ quite long. Submarginal groove visible from above,

broad and shallow toward base, fine toward apex, the side of the

lateral plate visible and limiting it externally.

Apex short and inconspicuous, scarcely more prominent posteriorly

than the appendage, finely setose.

Appendage short, conical, and inconspicuous, with a pencil of rather

long hairs at tip ; margin of the fossa with many setæ, especially at

apical margin of the dorsal plate, setæ soft and moderately long.

Basal prominences moderate.

Superior pudendal membrane reaching about one-third to one-half

of the distance from the apex and not rugulose.

Ventrolateral surfaces.-Body rather strongly and transversely

inflated in basal half, moderately transversely concave laterally be-

fore the apices ; surface finely punctate and setose in apical half.

Internal margins of the valves contiguous for a short distance at

base. Genital fissure long and fusiform.

Female genital characters.-Texana.-Genital segment subtrape-

zoidal, rather short, robust, and setose.
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Valvula (Plate 1 , fig. 23 ) .-Dorsal plate oblong, rather narrow,

sides strongly reflexed , retracted externally ; external border more or

less broadly sinuate, the internal angulate at basal third, and the api-

cal margin is more or less truncate and rather prominent at angle, the

latter more or less rounded ; surface very deeply concave, finely and

very sparsely punctate, setose, setæ small.

Apex short, tip very blunt and not prominent, slightly longer than

the appendage, with sparsely placed and short setæ, without pencil

at tip .

Submarginal groove not always strongly marked and entirely visi-

ble from above ; sides of the lateral plate largely visible externally.

Appendage short, conical, and broadly rounded at tip and not

conspicuous ; setose, with apical tuft of moderately short hairs.

Basal prominences strongly developed . Superior pudendal mem-

brane reaching scarcely half way from the base, and with two or

three longitudinal grooves.

Ventrolateral surfaces.-Body quite strongly inflated at base and

transversely concave before the apices, strongly so laterally , sparsely

setose ; apex rather thick-viewed from below. Internal margins of

the valves contiguous in about basal third. Genital fissure rather

broadly fusiform.

Habitat Suturalis ( var. typica) .—Texas (C. V. Riley) ; Colo-

rado (Denver, October, H. Soltau ; Golden , May, Dyar and Caudell ;

La Junta, Berkeley, Orchard, canyons near Boulder, H. F. Wick-

ham ) ; Nebraska (Dodge County, collections, C. V. Riley, Hubbard

and Schwarz, and F. E. Blaisdell) ; Kansas ( Riley County, July to

August, Popenoe ; Wallace County, elevation 3,000 feet , F. H. Snow) ;

Oklahoma (Mangum, September, collection National Museum) ; Da-

kota (Buffalo Gap, A. E. Hall ; Volga, collector, E. C. Van Dyke ;

Southern at Alexandria) .

Var. texana LeConte.-Oklahoma (Mangum, September, H. S.

Barber) ; Kansas (collections of Snow, Fuchs, Hubbard, and

Schwarz ) ; Colorado (Robinson , coll. E. C. Van Dyke) ; New Mexico

( Alberquerque, coll . National Museum) ; Texas ( San Diego, October,

Hubbard and Schwarz ; Bosque County, G. W. Belfrage) .

Suturalis. Number of specimens studied , 50 .

Type destroyed.

Type-locality apparently not mentioned by Say.

Salient type-characters.- Reddish-brown along the suture. Thorax

with the edge deeply concave in front, lateral margin dilated and

reflected ; anterior angles with a small excurved point. Elytra

scabrous, grooved, lateral edge reflected , slightly elevated and acute

(Say) .

Var. texana LeConte.-Number of specimens studied , 20 .
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Type in the LeConte collection.

Type-locality.-Ringgold Barracks, Texas.

Salient type-characters.-Thorax with the disc slightly convex,

sides broadly depressed and slightly reflexed , sides greatly rounded,

subsinuate behind ; anterior angles acutely acuminate ; basal angles

rectangular. Elytra with dorsum plane, sides parallel and margined

(LeConte) .

Diagnostic characters.- Conspicuous among its congeners by the

acute and more or less reflexed elytral margins, with the pronotal

margins acute and reflexed and the disc concave.

The typical race is less elongate with the elytral margins distinctly

arcuate ; var. texana differs in its elongate and parallel form.

The form is quite constant in this species. The mentum is of

moderate size and subtrapezoidal in form ; frequently more or less

arcuate anteriorly, at other times the sides are straight, converging

anteriorly and the apex more or less truncate, often the apex is

rounded and narrowly inflexed , giving it a truncated appearance ;

the surface is scarcely convex, coarsely punctured, more or less even

or ridged along the middle, feebly and broadly foveate laterally

and setose , setæ short, scarcely dense and less conspicuous than in

the other species of the group.

Prosternum very variable and as in acuta. In the more strongly

developed examples of texana, the intercoxal prosternal surface is

slightly oblique, downward and backward so that the posterior

angle is prominent and subacutangular to the strongly truncate and

vertical posterior edge.

In the smaller specimens of suturalis the prosternum is strongly

convex antero-posteriorly.

The mesosternum is variable as in acuta. The abdominal inter-

coxal process is nearly quadrate, its width is equal to the length of

the third segment ; the second segment is about equal to the post-

coxal portion of the first, and twice as long as the fourth ; in texana

it is a little longer ; the third is about one- fourth of its length shorter

than the second segment.

The abdominal salient is about one-sixth of its width wider than

the metasternal process (males ) or subequal (females) .

The metasternum laterally between the coxæ is about as long as

the width of a mesotibia at apex.

The tibial grooves of the profemora are nearly entire, their sides

are well defined and the floors are glabrous ; the anterior margin of

each is dentately laminate at about the outer fourth, it may be simply

sinuate.

The grooves of the meso- and metafemora are poorly defined and

short, scarcely ever extending beyond the middle and generally only
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present in the external fourth ; their margins are rapidly evanescent ;

when the grooves reach the middle of the femora the margins are

about contiguous.

The protibia are more or less distinctly carinate externally, slightly

compressed, and the external surface line is more or less arcuate from

apex to base ; the articular cavities are open, but less so than in the

other members of the group , and the tarsal grooves are poorly defined ,

usually scabrous, sometimes more or less glabrous. The articular

cavities of the meso- and metatibiæ are nearly or quite closed. The

external surface of the mesotibiæ is more or less flattened and more

or less feebly grooved, scabrous, scarcely ever glabrous except near

the apex.

The metatibiæ are scarcely flattened. or grooved externally,

although they are at times, the surface is scabrous. The mesotibiæ

are sometimes feebly and briefly carinate at base.

The tarsi appear to be variable in stoutness without relation to

the size of the specimen ; they are slightly more elongate than in the

other species of the group.

sus.

A protarsus is about one-third of its length shorter than a mesotar-

The first four joints are short and subequal, the first slightly

the longest, the others wider than long ; the fifth is about equal to

the preceding three taken together.

A mesotarsus is but slightly shorter than a metatarsus. Joints

two, three, and four are subequal and a little longer than wide, taken

together longer than the fifth ; the first is scarcely equal to the next

two combined.

The metatarsi are just a little more than one-half as long as their

respective metatibia. Joints two and three are subequal and dis-

tinctly longer than wide, and together equal in length to the first

and fourth individually.

GRANDICOLLIS Group.

The single species constituting this group has been the only disturb-

ing element thus far met with in the study of the present subgenus.

It is without doubt intermediate between the Obscura and Dentipes

groups, or to be more exact between obscura and dentipes themselves.

At first I was inclined to treat it as a subsection of section B of the

Dentipes group . In that position it was completely isolated and far

from being a contributing member to the harmony exhibited by the

other species.

In the smooth and shining integuments it is allied to the Dentipes

group; its large size, oblong form, broadened tibial spurs, and oblique

abdomen of the male show strong affinity with the Obscura group,

while the obsolete humeri make it a unique element in the subgenus.
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The elytra at base are not margined nor adapted to receive the pro-

thoracic base, as is the case in the majority of species of the Dentipes

group ; on the other hand the elytral base declines, corresponding

exactly in structure with obscura.

In either group it would prove a disturbing element and the only

course to pursue in the search for taxonomical harmony is to place

it in a group as here indicated . It is also very evident that it is a dis-

tinct species, which has undergone practically no differentiation into

distinct races-in this it is analogous to veterator-although it is

slowly yielding to the modifying influences of environment.

It probably represents a very slightly changed branch of the com-

mon ancestral stem from which the earlier antecedents of the present

Obscura and Dentipes groups took their origin. In a genealogical

scheme it must be placed to show the greatest affinity for dispersa.

Divergent elements can not be arranged in a linear series of mor-

phological or specific sequence.

The form of the prothorax is not so very different from that ob-

served in obscura.

The tibial spurs are broader and larger than is seen in the Dentipes

group, and resemble those of obscura. In the male the spurs are of

the same form, but smaller, shorter, and narrower ; in the female the

protibial spurs are more strongly divergent than in dentipes, and less

so than in obscura.

It remains for a critical research into the faunal congeneric con-

stituents of Mexico to further elucidate the relationships of this in-

teresting species.

The group genital characters are as follows :

Male.-Apicale of the edeagophore elongately triangular ; surface

convex and not grooved ; sides nearly straight ; base with an obtuse

lobe at middle and feebly sinuate laterally. Sternite slightly trans-

verse, each lobe broadly rounded at tip, not separated at base by a

distinctly oval membranous area, and the membrane is not setose

across the base of the sinus.

Female.- Genital segment triangulo-trapezoidal. Valvula : Dorsal

plate oblong, surface broadly concave, more deeply so internally, in-

ternal border strongly reflexed , externally not at all retracted ; apical

margin truncate. Apex short and triangular.

Appendage conical and truncate. Superior pudendal membrane

not reaching beyond the middle of the dorsal plate and longitudinally

rugulose. Submarginal groove feeble and not visible from above.

The genital characters show greater affinity with the Dentipes

group ; the external characters show greater resemblance to the Ob-

scura group.

It is undoubtedly intermediate. Compare Plate 1 , figs. 8, 15 , and

16 ; Plate 3, figs. 12 and 13.
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ELEODES GRANDICOLLIS Mannerheim.

Eleodes grandicollis MANNERHEIM, Bull. Soc. Nat. Moscow, XVI, 1843, p.

266 ; Mag. Zool. , XIV, 1844, No. 130 ( fig. ) .— HORN , Trans. Amer. Phil.

Soc., XIV, 1870, p. 312.

Eleodes valida BOHEMAN, Freg. Eugen . Resa, Ins. , 1858, p. 90.

Large and robust , oblong oval, black, and shining.

Head twice as wide as long and more or less feebly convex, quite

coarsely and rather irregularly, sparsely, and at times densely punc-

tate ; punctures denser at the periphery. Antenna rather short and

stout, reaching to about the posterior fourth of the prothorax and sub-

equal in the sexes ; outer joints slightly compressed and not noticeably

dilated ; third joint equal in length to the next two taken together ;

the fourth slightly longer than the fifth ; the latter, sixth, and seventh

subequal in length ; eighth and ninth about as long as wide ; tenth

slightly wider than long ; eleventh smaller, trapezoidal and longer

than wide.

Pronotum widest at about the middle, less than one-third wider

than long, and more than twice as wide as the head ; dise smooth

and shining, quite strongly convex, and rather strongly declivous at

the angles ; surface finely, evenly, and rather sparsely punctate,

narrowly opaque, and asperate along the lateral margins ; apex trun-

cate or feebly emarginate and rather finely beaded ; sides broadly and

evenly arcuate, somewhat straight, and converging posteriorly,

scarcely ever sinuate , finely beaded ; base slightly arcuate and rather

coarsely margined ; apical angles distinct and deflexed, at times more

or less rounded ; basal angles obtuse and never prominent.

Propleura smooth, more or less strongly rugulose and at times

sparsely punctate.

Elytra oval, usually estriate, smooth, and shining, about twice as

long as wide, widest at the middle ; not emarginate nor abruptly

declivous at the base, the latter slightly narrower than the con-

tiguous prothoracic base ; humeral angles absent ; sides evenly arcu-

ate, apex obtuse and rounded ; disc very convex, suddenly and rather

obliquely declivous posteriorly ; surface finely and quite evenly punc-

tate, punctures arranged in moderately distant, unimpressed series,

the individual punctures not closely placed ; intervals with a series

of distantly and regularly placed punctures, the punctures becoming

subasperate at the sides, and more strongly so on the apex.

Epipleura moderately narrow and very gradually and evenly

narrowing from the base to the apex ; surface smooth and sparsely

punctate.

Sterna moderately and quite densely punctate and rugulose.

Parapleura rather strongly and quite evenly punctate.
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Abdomen sparsely and quite evenly punctate, more or less irregu-

larly and reticulately rugulose ; punctures denser on the fifth segment

and finely setose.

Legs moderate in length and very stout. Anterior femora in both

sexes, armed with an acute tooth near the external fourth ; tibial

spurs slightly broadened , those of the protibiæ equal and acute. Tarsi

similar in the sexes and rather strongly spinulose.

Male.-Robust. Elytra oblong oval and at least twice as long as

wide, nearly vertically declivous posteriorly. Abdomen moderately

oblique, not strongly convex ; segments one and two broadly and more

or less strongly impressed. Tibial spurs feebly broadened.

-
Female. Very robust. Elytra broadly oval and less than twice

as long as wide, vertically declivous posteriorly. Abdomen hori-

zontal rather strongly convex, and not impressed. Tibial spurs

noticeably broadened.

In the material before me two forms can be recognized, notably

those from central California, and those from southern California.

Arizona and Lower California . Mannerheim's type was undoubtedly

collected somewhere in the vicinity of San Francisco .

Forma typica.-Thorax narrower with the sides not strongly

rounded, and the apical angles frequently less strongly marked.

Elytra less broadly oval, so that the general form is less robust and

narrower.

Measurements.-Males : Length, 27-29 mm.; width, 10.5-11.5 mm.

Females: Length, 29 mm.; width, 11.5-12 mm.

Forma valida. Thorax broader and more strongly rounded at the

sides ; elytra broadly oval , and the general form much more robust .

Measurements.-Males: Length, 29.-32 . mm.; width, 10.5-11.5 mm.

Females: Length, 32.5-34. mm.; width, 14.-15.5 mm.

Genital characters, male.-Edeagophore comparatively small and

elongate oval.

Basale suboval, widest in basal half, evenly convex from side to

side, slightly arched ; dorsum with a rather strong antero-posterior

convexity and not gibbous in basal half, apically much narrower

than at middle and the sides rather strongly arcuate.

Apicale small and rather elongately triangular ; surface evenly

convex, not grooved ; sides nearly straight, scarcely sinuate, the apex

being slightly produced and very narrowly rounded at tip : base with

the median third obtuse, not rounded nor acute and feebly sinuate

laterally.

Sternite slightly transverse. Each lobe rather long, broadly

rounded at tip, angle scarcely evident ; external border nearly

straight and rather strongly convergent apically ; internal margin

slightly arcuate or straight ; surface quite densely punctate in apical
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two-thirds, setose , setæ dense at tip and rather long. Membrane not

setose across the bottom of the narrow sinus.

Female.-Genital segment triangulo-trapezoidal , rather robust,

comparatively small and setose.

Valvula (Plate 1 , fig. 8 ) .- Dorsal plate oblong, glabrous ; surface

broadly concave, more deeply so along the strongly reflexed inner

side, sparsely punctate, each puncture with a long flying seta ; exter-

nal border rather straight, and the internal somewhat sinuous ;

apical margin truncate, angle quite rectangular and set with quite

long setæ. Apex rather short , semi-chitinous and finely setose , with

a tuft of rather long setæ at tip. Fossa large and fringed with rather

long setæ.

Appendage conical, truncate, moderate in size and setose, with a

loose pencil of hairs at tip.

Basal prominences rather strongly developed.

Superior pudendal membrane not reaching to the middle of the

dorsal plate.

Ventrolateral surfaces rather strongly and transversely prominent

in the basal moiety, broadly and rather deeply concave before the

apex ; apical region punctate and rather thickly set with quite long

flying setæ. Submarginal groove feeble. Internal margins of the

valves contiguous in basal fifth.

Forma typica. Habitat.- Central California (San Francisco, Van

Dyke ; Marin County, Charles Fuchs ; Calaveras County, elevation

2,000 feet , F. E. Blaisdell ; Monterey County ; Tulare County, Ralph

Hopping) .

Forma valida .- Southern California (San Diego, Los Angeles,

Monterey, San Bernardino, and Kern counties) ; Arizona (Yuma

Desert, March; Santa Maria River) .

Lower California (San José del Cabo ; Lower Paraiso ; San Pedro

Martir) .

Number of specimens studied , 59 .

Location of type unknown to me.

Type-locality. " California " (Mannerheim) .

Salient type-characters.-Elongate, convex, and shining. Head

deeply punctate. Thorax with sides strongly rounded, margin re-

flexed , finely punctulate . Elytra oblong, moderately narrowed each

side of the apex, obsoletely striato-punctate. Anterior femora den-

tate (Mannerheim) .

Diagnostic characters.-The only species in the subgenus with obso-

lete humeri. One of our largest and finest species, very distinct and

with obscure relationships. I believe that a study of the Mexican

species is necessary before much light can be thrown upon the origin

of not only grandicollis and dentipes, but armata.

59780-Bull. 63-09- -14
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In the series of examples before me the mentum is variable.

Although large, it is moderate when taken in a comparative sense,

varying from trapezoidal to quadrato- or parabolo-trapezoidal ; apex

truncate to evenly arcuate ; surface scarcely convex, strongly punctate

and almost scabrous, feebly foveate at the basal angles.

The prosternum is variable and strongly protuberant ventrally

with the coxa, being almost declivous from the anterior margin. It

is usually longitudinally grooved between the coxæ, rounded antero-

posteriorly, and not mucronate behind , or with an abruptly developed

mucro ; at times convex between the coxæ and subtruncate behind,

with a deflexed mucro.

The mesosternum is arcuately or obliquely declivous and more or

less strongly concave.

The abdominal process is about a fourth of its width wider than

the metasternal salient, subquadrate, and equal in length to the post-

coxal portion of the first segment, which is also equal to the third , the

latter one-sixth of its length shorter than the second ; the fourth is

one-half of its length shorter than the second.

Metasternum laterally between the coxæ is about as long as the

width of a mesotibia at apex.

Femora stout. The profemora are thickest at the junction of the

outer and middle thirds, from that point gradually narrowing each

way. Tibial grooves moderately large, edges rather thick, subcarini-

form, very feebly arcuate, and converging to become contiguous a

short distance before the base ; floors very feebly concave, subopaque,

and extremely, finely, and reticulately rugulose. Anterior margin

dentately laminate at the outer fourth .

Meso- and metafemora of nearly the same width throughout ; sides

quite parallel.

Mesofemora with the grooves moderate in width, margins feebly

cariniform , converging very gradually to become evanescent a short

distance from the base; floors of the grooves scarcely concave, opaque

as on the profemora .

The metafemora have the grooves about moderate in width, with

the sides feebly cariniform, gradually converging to become evanes-

cent at basal third ; the floors are as on the profemora.

The protibia are slightly compressed , carinate in basal half exter-

nally, with the tarsal grooves more or less feebly developed, asperate

and limited posteriorly by a muricato-serrulate margin, articular

cavities closed.

Mesotibiæ more or less rounded, briefly or obsoletely carinate exter-

nally just before the base ; tarsal grooves simply indicated by a

smooth opaque line, or feebly channeled surrounding surfaces muri-

cate; articular cavities closed .
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The metatibiæ rounded, rather small at base and gradually thick-

ening to apex ; tarsal grooves obsolete or feebly indicated, articular

cavities closed.

Tarsi rather long and stout.

The protarsi are about a fifth of their length shorter than a meso-

tarsus. Joints two, three, and four equal in length, rather short and

distinctly wider than long, and together equal to the length of the

fifth ; first about as long as wide.

Mesotarsi just a little shorter than a metatarsus. Joints two, three,

and four equal in length, scarcely as long as wide, and together about

equal to the length of the fifth; first joint a little longer than wide.

The metatarsi are about half as long as their metatibia. Joints

two and three equal in length and scarcely longer than wide, and

together about as long as the fourth ; first joint about one-and-a-

half times longer than wide.

DENTIPES GROUP, Section A.

The constituents of the present section have the integuments more

or less opaque, more or less asperately and muricately sculptured ;

the surface is never normally entirely glabrous nor shining; further-

more, the species are undoubtedly genetically related by having the

inferior surface of the cauda, when present, formed by the dilated

apical extremity of the epipleuræ.

A part of the species are ecaudate, the elytral apices being but

slightly produced, and in the indifferent stage of development . There

is also a tendency to hirsuteness. With the development of the

elytral cauda, the femoral teeth become abortive.

The protibial spurs are acute and quite similar in the sexes , not

strongly divergent as in the Obscura Group, and instead have a tend-

ency to become parallel and backwardly curved .

The mentum is distinctly bearded in a part of the species, but

here it occurs as a part of a tendency to general pilosity. The head

is moderate ; the articular cavities of the tibiæ are nearly closed , and

as a rule the tarsal grooves of the tibiæ are scabrous. The abdomen

is horizontal in both sexes, and the intercoxal salient is always dis-

tinctly wider than the metasternal process.

The genital characters of this section are not sufficiently character-

istic to be of practical use when tabulated .

The male genital characters present nothing more than those enu-

merated as subgeneric. The most important character is the presence

of the membranous groove on the apicale.

In the female the genital segment is triangular or trapezoidal in

outline, the dorsal plate of the valves is concave and not retracted,

the submarginal groove is scarcely visible from above, the appendage

flattened or conical, the superior pudendal membrane does not reach
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beyond the middle of the dorsal plates, and the genital fissure is

and fusiform.

Our species may be separated as follows :

Species ecaudate.

Elytra sulcate, intervals more or less convex.

Elytra substriate, intervals flat______

Species caudate.

open

___hispilabris.

--sponsa.

Dorsal surface of body not clothed with long, flying hairs_____ ---caudifera.

Dorsal surface clothed with long, flying hairs_____ _longipilosa.

The female genital characters may be tentatively formulated as

follows :

Genital segment, more or less quadrato-trapezoidal ; appendage flattened and

subtriangular.

Dorsal plate oblong, sides parallel ; apical margin subtruncate _-_ -_ sponsa.

Dorsal plate irregularly oblong ; apical margin more or less arcuate.

hispilabris.

Genital segment more or less triangular ; appendage conical.

Dorsal plate oblong, sides subparallel ; apical margin more or less oblique.

caudifera.

Dorsal plate oblong-oval, sides arcuate ; apical margin more or less arcu-

ate ___longipilosa.

Genealogy. An examination of the accompanying diagram will

elucidate the apparent relationships and lines of descent . The lines

Sponsa

Caudifera Nupta
Typica

Longipilosa

Lavis
CaudateForms

Hispilabris

Ecaudate Forms

FIG. 4.-

Convexa

of divergence are apparently the ac-

quisition of the elytral cauda on the

one hand and the elytral apices re-

maining indifferent on the other :

in the former the development of an

-Sculptilis unusual degree of pubescence with

the disappearance of the femoral

teeth are very striking morpholog-

ical coincidents along the lines of

correlated characters.

Elongata

GENEALOGICAL DIAGRAM OF THE

DENTIPES GROUP, SECTION A, SUBGENUS

ELEODES .

Tracing the divergencies along

the ecaudate ramus of the genea-

logical tree, it will appear as if

sponsa diverged, retaining a com-

paratively simple form of elytral sculpturing and has apparently

reacted less than hispilabris to its environment.

Hispilabris has, indeed , undergone a wonderful amount of differ-

entiation into a number of incipient races, primarily by the sculp-

turing remaining comparatively simple with rather fragile integu-

ments, and, secondarily, by a more decided character of sculpturing

having been acquired along with an increased thickness of the exo-

skeletal wall. In the former instance forma typica and nupta were

evolved, the latter by increased ventricosity of the body ; in the latter
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case sculptilis took on a stronger form of elytral sculpturing, elongata

an elongate form, and lævis by robustness and a less pronounced form

of sculpturing.

This method of intuitively working out and presenting these gene-

alogical data—possibly more theoretical than real-may at least lay

a foundation upon which to erect a more substantial knowledge by

stimulating biological research and criticism.

Distribution. The four species under consideration are distributed

through the following States :

Texas, Arizona, New Mexico, Oklahoma, Colorado, Kansas, Ne-

braska, Nevada, northeastern California, Oregon, Washington, Mon-

tana, and Wyoming.

Sponsa is southern in habitat, occurring in Texas, Arizona, New

Mexico, and Colorado.

Hispilabris has the most extensive distribution, the typical form

occurring in Texas, New Mexico, Oklahoma, Kansas, Colorado, Ne-

braska, and Wyoming ; forma nupta has thus far been found in Texas

and Oklahoma ; forma convexa in Texas ; forma sculptilis in Arizona,

Colorado, northeastern California, Wyoming, Montana, and south

into Mexico; forma elongata in Arizona ; forma lævis in Utah, Ore-

gon, and Washington.

Caudifera from Texas, Arizona , New Mexico, and Colorado.

Longipilosa thus far from the desert regions of Nevada and north-

eastern California.

ELEODES SPONSA LeConte.

Eleodes sponsa LECONTE, Proc. Acad. Nat. Sci. Phila., 1858, p. 184.-HORN ,

Trans. Amer. Phil. Soc., XIV, 1870, p. 313.

Subovate, elongate, black to nigro-piceous.

Head twice as wide as long, slightly convex, and more or less im-

pressed laterally and along the frontal suture ; surface more or less

evenly punctate, punctures moderate, sometimes with small impune-

tate areas. Antennæ more or less slender and quite long, reaching

slightly beyond the base of the prothorax, outer four joints slightly

compressed, feebly and gradually dilated ; third joint about equal to

the next two taken together, fourth slightly longer than the fifth, the

latter, with sixth and seventh subequal, eighth about as wide as long

and triangular in outline, ninth and tenth wider than long and trans-

versely oval, eleventh subovate.

Pronotum widest scarcely in advance of the middle, about one-

fourth wider than long, less than twice as wide as the head, and with

the length equal to the apex ; disc smooth and feebly shining, mod-

erately and quite evenly convex, more or less declivous at the apical

angles, frequently very narrowly impressed laterally along the mar-
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gins in anterior half, scarcely opaque, rather finely and more or less

evenly and sparsely punctate ; apex feebly emarginate or subtruncate,

generally finely margined laterally and obsoletely so at middle ; sides

evenly and moderately arcuate anteriorly, less so or rather straight

and convergent from middle to the base, sometimes feebly sinuate

in front of the basal angles, marginal bead fine ; base feebly arcuate,

finely beaded, and equal to the apex ; apical angles acute, prominent

anteriorly and frequently everted ; basal angles subrectangular or

slightly obtuse.

Propleura smooth, obsoletely punctulate and rugulose, or impunc-

tate.

4

· Elytra elongate oval, feebly shining to slightly opaque, about twice

as long as wide, usually widest at the middle ; base very feebly emargi-

nate and equal to or slightly wider than the contiguous prothoracic

base ; humeri obtuse, sometimes slightly prominent ; sides evenly arcu-

ate, sometimes narrowing towards base, apex more or less obtuse,

never produced ; disc more or less evenly convex from side to side,

or somewhat flattened , more or less rapidly and arcuately or obliquely

declivous posteriorly ; surface feebly substriate, the stria with rather

coarse, closely placed , and more or less impressed punctures, the inter-

vals flat or at times slightly convex and with a more or less uneven

series of submuricate punctures ; sometimes the punctures are in-

dented, both series becoming more strongly muricate at the sides and

apex.

Epipleura moderately narrow, with a broad and gentle upward

curve at base, thence narrowing gradually to apex ; surface smooth

and obsoletely punctulate.

Sterna usually more or less feebly punctate and rugulose.

Parapleura more or less strongly punctate.

Abdomen horizontal, usually smooth and obsoletely punctulate,

fifth segment rather more strongly punctate.

Legs moderate in length and rather slender, profemora more or

less armed in the sexes ; protibial spurs quite equal and acute ; tarsi

similar in the sexes.

Male. Somewhat narrow. Antennæ with about three joints

reaching beyond the prothoracic base. Elytra rather rapidly, arcu-

ately, and obliquely declivous posteriorly, apex moderately acute.

Abdomen moderately convex. Profemora with an acute or obtuse

tooth at outer fourth.

Female. Somewhat robust. Antennæ with about one joint ex-

tending beyond the prothoracic base. Elytra arcuately and nearly

vertically declivous posteriorly ; apex more or less obtuse. Abdomen

strongly convex. Profemora mutic or with a very obtuse tooth at

about the outer fourth.
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Two forms are to be recognized , namely :

Forma typica. Thorax moderate in width, sides not very strongly

rounded ; elytral punctuation more or less muricate, disc striato-

punctate, interstitial punctures smaller or at most subequal to the

strial punctures, and usually not at all indented.

Forma convexa.-Thorax wider, form more convex, punctuation

not at all muricate, elytral punctures moderately coarse, the strial

closely placed, the interstitial larger or subequal and more or less in-

dented, and more or less irregular in some intervals or laterally.

Measurements.-Males : Length, 22-25 mm.; width, 8-10 mm.

Females: Length, 22.5-26 mm.; width, 9.5-10 mm.

Genital characters, male.-Edeagophore moderate in size and of

the usual oblong-ovate form.

Basale oblong and moderate in length.

Apicale about twice as long as wide at base, triangular and evenly

convex above, with a feebly impressed linear depression in middle

third; sides very feebly arcuate from base to apex, the latter nar-

rowly rounded and obtuse ; base broadly and subacutely lobed at the

middle and sinuate laterally.

Sternite transverse. Each lobe triangular with the external bor-

der evenly arcuate from base to apex ; internal margin straight ;

apex subrectangular and narrowly rounded ; surface sparsely

punctate and setose in apical two-thirds, setæ moderately long and

not very dense. Membrane not setose across the bottom of the sinus.

Female.-Genital segment subquadrato-trapezoidal and moderately

setose.

Valvula (Plate 4, fig. 8 ) .-Dorsal plate oblong, with the surface

more or less broadly concave, margins more or less reflexed and sub-

parallel ; finely and sparsely punctate, setose ; external margin feebly

sinuate to slightly arcuate ; internal margin arcuate ; apical margin

subtruncate or feebly rounded , with a few short setæ. Angle more or

less rounded. Apex short and triangular, acute at tip and very finely

setose.

Appendage short and depressed , wider at base than long, broadly

rounded at tip , setose, setæ rather short forming a loose tuft ; external

angle of the fossa fringed with a few quite long setæ.

Submarginal groove small and sometimes visible from above.

Superior pudendal membrane reaching to about the middle of the

dorsal plate and longitudinal rugulose.

Ventrolateral surfaces.-Body transversely inflated and with the

basal prominences moderate ; quite strongly concave laterally and less

so centrally in front of the apices ; quite strongly punctate in apical

three-fourths, each puncture with a rather short semi-erect hair.

Genital fissure moderately narrow.
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Habitat.-New Mexico (Santa Fé, Hubbard and Schwarz ; Cool-

idge, Coll. E. C. Van Dyke ; Aztec, April, Coll . C. F. Baker ; High-

rolls, June 11 ) ; Colorado (southern, George Horn) ; Texas (Marfa ,

elevation 4,600-4,800 feet, and at Alpine, July, 4,400-6,000 feet,

H. F. Wickham) ; Arizona (M. L. Linell) .

Number of specimens studied, 20.

Type in the LeConte collection.

Type-locality.- New Mexico ; collected by Mr. Fendler.

Salient type-characters.-Thorax a little convex and somewhat

rounded, sparsely punctate, anteriorly broadly emarginate, apical

angles subacuminate ; sides rounded ; base subrotundate with the

angles subrectangular. Elytra at apex obtusely acuminate ; disc

punctato-striate, laterally and at apex muricate, intervals sparsely

uniseriately punctate ( LeConte) .

Diagnostic characters.-Sponsa is to be separated from hispilabris

by the elytra being feebly substriate and with the intervals flat , rarely

feebly convex and rather coarsely muricately punctate. In some

specimens the interstitial punctures are in slightly larger dents and

the sculpturing is not at all muricate but smooth. The thorax is

usually less rounded on the sides and nearly quadrate, but there is

considerable variation .

The elytral sculpturing sometimes resembles specimens of hispil-

abris which have the intervals scarcely convex. In a complete series

the transition from the one species to the other is evident. In sponsa

the elytral disc is usually flattened . LeConte mentioned a specimen

collected in New Mexico that had the elytra not at all muricate.

The mentum is variable. In size it may be comparatively large or

small, varying in outline from parabolo-trapezoidal, trapezoidal to

trapezoido-triangular, rarely the apex is subacute ; surface coarsely

punctate to almost impunctate, evenly convex or more or less foveate

laterally.

The prosternum and mesosternum as in hispilabris; the latter is

sometimes quite vertical and deeply concave at middle.

The abdominal process is about as wide as the third segment is

long, the post-coxal part of the first is shorter than the second seg-

ment, and the latter is twice as long as the fourth ; the third is about.

one-fourth of its length shorter than the second.

The abdominal salient is but slightly wider than the metasternal

process.

The metasternum laterally between the coxæ is scarcely as long as

the width of a mesofemur at base.

The tibia and femora are about the same as in hispilabris.

The articular cavities of the tibiæ are very narrowly open as a

rule or closed.
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The tarsi are moderate, more slender in the smaller individuals

and stouter in the larger.

The protarsi are about three-fifths of their length shorter than

a mesotarsus. Joints two, three, and four are subequal, and just a

little wider than long, the three combined about equal to the fifth ;

the first is distinctly longer than wide.

The mesotarsi are about as long as a metatarsus. Joints two, three,

and four subequal and about as long as wide ; together about equal

to the fifth ; the first joint is scarcely twice as long as wide.

The metatarsi are about one-half as long as a metatibia. Joints

two and three are subequal and distinctly longer than wide, together

subequal to the fourth ; the first is scarcely as long as the fifth.

ELEODES HISPILABRIS Say.

Blaps hispilabris SAY, Journ . Acad. Nat. Sci. Phila. , III , 1823, p. 259 ; Amer.

Entomology, I , 1824, p. 32.-LECONTE, Complete Writings of Thomas

Say, I, 1859, p. 32.

Eleodes hispilabris LECONTE, Complete Writings of Thomas Say, II, 1859,

p. 152.-HORN , Trans. Amer. Phil. Soc., IV, 1870, p. 313.- CHAM-

PION, Biol. Centr.-Amer. , IV, Pt. 1 , 1884, p. 79.

Eleodes sulcata LECONTE, Proc. Acad . Nat. Sci. Phila., 1852 , p. 67 ; 1858,

p. 181.

Eleodes lecontei GEMMINGER, Coleopt. Hefte, VI, 1870, p. 122 (new name ) .

Eleodes connexa LECONTE, Reports of Explor. and Survey, . . . 47th and

49th parallel, XII , Pt. 3 , 1857, p. 49.

Eleodes nupta LECONTE, Proc . Acad . Nat. Sci. Phila., 1858, p. 183.

Eleodes compositus CASEY, Annals N. Y. Acad. Sci. , VI, Nov., 1891 , p. 58.

Elongate ovate, somewhat shining, more or less convex and sulcate ;

color black, frequently reddish along the suture.

Head about twice as wide as long, feebly convex, finely and not

densely punctate, feebly impressed laterally. Antennæ long, mod-

erate in stoutness , reaching to the prothoracic base, outer four joints

slightly compressed and noticeably dilated ; third joint equal in

length to the fourth and fifth combined, fourth a little longer than

the fifth , the latter, sixth , and seventh subequal, eighth equilaterally

triangular in outline, ninth and tenth transversely oval, eleventh

irregularly ovate to subtrapezoidal.

Pronotum widest at about the middle, about one-fifth to less than

one-third wider than long, and less than twice as wide as the head ;

disc smooth and more or less shining, quite evenly and moderately

convex, more or less declivous at the apical angles, finely, sparsely,

and quite evenly punctate, very narrowly opaque and granulate later-

ally; apex more or less feebly and broadly emarginate, finely beaded

laterally and obsoletely so at middle ; sides broadly and evenly arcuate

anteriorly, converging and more or less straight posteriorly, or

slightly sinuate before the basal angles, finely to rather coarsely
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beaded, and very narrowly or more or less reflexed ; base feebly arcu-

ate and more strongly margined , a little wider than the apex and

equal to the length ; apical angles acute and more or less everted ;

basal angles obtuse.

Propleura smooth, more or less rugulose and nearly impunctate.

Elytra oval, sulcate , usually less than twice as long as wide, widest

at the middle ; base very feebly emarginate, usually very little wider

than the contiguous prothoracic base ; humeri obtuse and not promi-

nent ; sides evenly arcuate, apex more or less acute and usually very

slightly produced ; disc more or less convex, frequently depressed, and

more or less suddenly obliquely declivous posteriorly ; surface usually

deeply sulcate, sulci deep and about as wide as the intervals, each with

a series of more or less evenly and closely placed, small asperate

punctures ; the intervals are more or less strongly convex, smooth and

shining, each with a single irregular series of distantly placed punc-

tures. The deflexed sides are more coarsely, irregularly punctate and

subsulcate.

Epipleura moderate in width, gradually narrowing from base to

apex, where they may be feebly dilated beneath the elytral apices and

sightly excavated at that point ; surface smooth, frequently im-

punctate, at other times very sparsely and finely punctulate.

Sterna moderately punctate and rugulose.

Parapleura usually quite smooth and sparsely but not deeply

punctate.

Abdomen horizontal, smooth, very finely punctulate and rugulose ;

fifth segment more strongly punctate.

Legs somewhat slender. Anterior femora armed in the sexes ;

protibial spurs subequal , frequently the posterior appears to be just

the least longer and stouter than the anterior. Tarsi grooved beneath

and similar in the sexes.

Male. Somewhat narrow and elongate. Antennæ reaching slightly

beyond the base of the prothorax. Length of the pronotum slightly

greater than the width of base and about one-fifth wider than long.

Elytra arcuately and obliquely declivous posteriorly. Abdomen

moderately convex from side to side. Anterior femora with a

moderate and acute tooth at about the outer third.

Female. More or less robust, and rather broad. Antennæ reach-

ing to or slightly beyond the prothorax, the latter with the base

equal to the length and about one-third wider than long. Elytra

rather suddenly and arcuately declivous posteriorly. Abdomen

strongly convex. Anterior femora with a more or less obtuse tooth

at about the outer third.

Genital characters, male.-Edeagophore of the usualoblong-ovate

form and small.
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Basale rather short, not a great deal longer than the apicale, not

usually arched nor strongly convex.

Apicale elongately triangular, quite evenly convex above, with a

linear impression in middle third ; sides feebly arcuate from base to

apex, the latter subacute ; base rather acutely lobed at middle and

scarcely sinuate laterally.

Sternite transverse. Lobes rather small ; each with the external

border straight and converging from base to apex, the latter rounded,

angle introrse and scarcely developed ; internal margin straight ;

surface punctate and moderately thickly setose, setæ moderate in

length and not extending upon the membrane across the bottom of the

sinus, the latter short but rather broad.

Female.- Genital segment quadrato-trapezoidal, width at base

about equal to the length, surface rather conspicuously setose.

Valvula (Plate 3, fig. 19) .-Dorsal plate more or less irregularly

oblong, quite deeply concave, with margins reflexed ; surface very

finely and sparsely punctate, setæ rather long and flying ; external

margin feebly sinuate to slightly arcuate ; internal border rather

broadly arcuate, sometimes subangulate near base ; apical margin

evenly rounded and set with quite long flying hairs, angle rounded .

Apex short and triangular, acute at tip , finely setose ; external angle

of the fossa quite thickly set with rather long hairs. Lateral plate

visible from above external to the dorsal plate, with submarginal

groove between the two and more or less visible.

Appendage depressed , more or less triangular and rounded at tip ,

not longer than the apical lobe ; surface set with quite long setæ.

Superior pudendal membrane reaching to about the middle of the

dorsal plate, and longitudinally rugulose.

Ventrolateral surfaces.-Body rather strongly convex at base, not

inflated, glabrous, more or less strongly and transversely concave

before the apices ; apical moiety sparsely punctate, with setæ rather

long. Internal margins of the valves contiguous at base for a short

distance. Genital fissure rather wide and fusiform, closed in basal

half by the inferior pudendal membrane.

Salient type-characters. More or less shining. Elytra frequently

more or less depressed, and somewhat narrowly rounded laterally,

frequently more or less reddish along the suture ; sulci moderate in

depth, intervals more or less convex. The apical angles of the pro-

notum are acute and more less everted. Say's description is too brief

as to the essential characters.

The following incipient races or forms should be recognized :

Forma typica. See salient type-characters.

Measurements.-Males : Length, 20-25.5 mm.; width , 8.5-10.5 mm .

Females: Length, 18-28 mm.; width , 8.8-12 mm.
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Number of specimens studied , 150 .

Type destroyed.

Type-locality. " Inhabits Missouri ," a badly defined geographical

region in Say's day.

Forma nupta LeConte.-Elytra with the dorsum slightly and the

sides strongly convex (LeConte ) . The elytra are more or less evenly

convex from one epipleura to the other, usually somewhat inflated ,

sometimes quite strongly so. Some of the smaller examples are quite

cychriform .

Measurements.-Males: Length, 21-27 mm.; width, 9.5-11.2 mm.

Females: Length, 19–29 mm.; width, 9.8-14 mm.

Number of specimens studied , 15 .

Type in the LeConte collection.

Type-locality.- Laredo to Ringgold Barracks, Texas.

HeadForma sculptilis.-Integuments dull and rather thick.

and thorax more or less shining. Elytra more or less convex, sulci

usually opaque and deep, with the intervals strongly convex, shining

and conspicuous, quite abruptly limiting the grooves.

Measurements.-Males : Length, 19-23 mm.; width, 7.8-8.5 mm.

Females: Length, 19-24 mm.; width , 8–10 mm.

Number of specimens studied, 40 .

Forma elongata.-General form distinctly elongate and narrower

as compared to the other forms ; black. Elytra are sulcate, but less

strongly so than in sculptilis ; the intervals at times are feebly convex.

The prothorax is noticeably larger and the legs stout.

Measurements.-Males : Length, 26.5 mm.; width, 9 mm. Females :

Length, 29 mm.; width, 10.2 mm.

Number of specimens studied, 6.

Forma convexa LeConte.-Elongate, black and bright. Thorax

moderately punctulate, sides rounded, anterior angles acute and

slightly prominent ; basal angles obtuse. Elytra elongate oval, in-

tervals subconvex and rugose ; subacute posteriorly.

Measurements.-Length, .9 ; width of elytra , .32 ; thorax, .23 (Le-

Conte).

Specimens not at hand.

Type is in the LeConte collection.

Type-locality.-Prairie Paso, Texas ; collector, Dr. Cooper.

Forma lævis.-Robust, integuments decidedly black, thick and

alutaceous, also quite smooth. Thorax rather large. Elytra usually

evenly convex from side to side, sulci very shallow, intervals very

feebly convex, subobsoletely sculptured. Legs somewhat slender.

Measurements.-Males : Length, 23 mm.; width, 8 mm. Females:

Length, 23-26 mm.; width, 9.2-10 mm.

Number of specimens studied, 8.
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The following species described by Colonel Casey evidently belongs

here :

Forma composita Casey.-Moderately robust, convex, intense black

throughout, the pronotum dull and strongly alutaceous ; elytra shin-

ing, very feebly alutaceous, glabrous.

Head densely, finely, rather sparsely punctate and dull ; antennæ

rather long and stout, fully as long as the head and thorax, third

joint between three and four times as long as wide, outer joints

slightly broader, the ninth and tenth somewhat transversely oval.

Pronotum about as long as wide ; disc evenly convex, very minutely,

sparsely punctate ; apex broadly, very feebly emarginate ; sides paral-

lel, broadly arcuate or subangulate just before the middle, very feebly

sinuate just behind the apical angles, feebly convergent and nearly

straight to the base ; base arcuate and equal to the apex in width ;

apical angles right, slightly blunt, not prominent ; basal angles

broadly obtuse.

Elytra about two and two-thirds times as long as the prothorax,

and, in the middle, one-half wider than the latter, about twice as long

as wide; humeri not at all exposed ; sides broadly arcuate, apex

acutely angulate ; disc strongly declivous behind, deeply sulcate, the

ridges strongly convex and shining, each with a single rather uneven

series of small, moderately distant punctures, the intervals as wide as

the ridges, deep, opaque, each with a single series of rather small,

close-set, asperate punctures.

Legs slender, the femora shining, rather finely but strongly punc-

tate, the anterior alone with a strong acute tooth near the apex ;

tibiæ strongly rugose except toward base, the spurs of the anterior

small, acute, and nearly equal. Prosternum with the apex slightly

reflexed, acute and tuberculiform .

The above is Casey's original description .

Measurements of the type.-Male : Length, 16 mm.; width, 6.6 mm.

Unknown to me.

Type : a unique in Colonel Casey's collection.

Type-locality.-Texas.

Forma typica.-IIabitat.- Missouri ( Say) . Colorado (August,

C. V. Riley ; Denver, April and June, Coll. H.. Soltau ; May, Colls.

Dyar and Caudell ; Colorado Springs, June, elevation 6,000–7,000

feet, H. F. Wickham. In his List of the Coleoptera of Colorado, Pro-

fessor Wickham gives the following localities, the forms are not differ-

entiated : La Junta, West Las Animas, Canyon City, San Luis Valley,

Fort Garland, Trinidad , Holly, Fort Collins) . Kansas (collections

of Chas. Fuchs, C. V. Riley, F. H. Snow, and F. E. Blaisdell) . New

Mexico (Las Vegas, August, Colls. Barber and Schwarz ; Albuquerque,

Coll. E. C. Van Dyke) . Texas (Mobeetee, October, Coll. H. S. Bar-
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ber. ) Oklahoma (Fort Supply, Coll. H. S. Barber. ) Wyoming

(Cheyenne, June, Colls. Hubbard and Schwarz ) . Nebraska ( Sand

Hills, September, Coll. C. V. Riley) .

Forma nupta.-Oklahoma ( Fort Supply, Coll. H. S. Barker ; Texas

(Alice, E. A. Schwarz ; Fort Creek, E. A. Mearns ; San Diego, April

and May, Hubbard and Schwarz ; Goliad County, October, J. D.

Mitchell ) .

Forma sculptilis.-Arizona (Walnut, July, H. F. Wickham ; Oracle,

July, Coll. Hubbard and Schwarz ; Williams, May, Coll. Barber and

Schwarz; Fort Grant, July, Coll. Hubbard and Schwarz ; Ash Fork,

June; Yuma, Chas. Fuchs) . New Mexico (Las Vegas, August, Coll.

Barber and Schwarz) . Colorado (Denver, May, Coll. Dyar and

Caudell) . Utah (Salt Lake City, April, Coll . H. Soltau) . Cali-

fornia (northeastern, Coll. Hubbard and Schwarz) . Wyoming

(Cheyenne, May, H. Soltau ; June, Hubbard and Schwarz) . Mon-

tana (Helena, May, Henry Ulke, Hubbard and Schwarz) . Mexico

(Cananea, district of Arizpe, State of Sonora, elevation 4,500-6,000

feet, Dr. W. C. Alvarez) .

Forma elongata.-Arizona (Coll. Beverly Letcher, Prescott) .

Forma convexa.-Texas ( Prairie Paso, Doctor Cooper) .

Forma lævis.-Utah (Salt Lake, June, Coll. Hubbard and

Schwarz) . State of Washington (Walla Walla, Charles Fuchs) .

Diagnostic characters.-Hispilabris is recognized from the mem-

bers of the Obscura Group by the prominent dentiform apical angles

of the prothorax and by the simple tarsi ; from all species of the

subgenus Eleodes by the more or less deeply sulcate elytra with con-

vex intervals, and in never being caudate.

I consider the typical form to have more or less depressed elytra,

the latter with the intervals feebly to moderately convex and fre-

quently reddish along the suture ; the integuments are generally thin-

ner than in the other forms.

The five incipient races which I have recognized are simply ex-

tremes along particular lines of divergence in the ample series before

me, and they are all united into one continuous series by an abundance

of mesotypes.

They ought to be readily recognized by the brief diagnoses that I

have given. Their salient characteristics may be epitomized as

follows :

Nupta with its strongly convex and more or less ventricose elytra.

Integuments as in typical hispilabris.

Sculptilis with the elytral intervals very strongly and prominently

convex, with the sulci deep and opaque. Denser integuments.

Elongata by its elongate and moderately convex form, elytral

intervals more or less moderately convex. Black and denser integu-

ments.
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Convexa by its elongate form. Elytra with subconvex and rugose

intervals.

Lavis by its robust convex form ; integuments black and aluta-

ceous ; large prothorax and somewhat eroded sculpturing.

Composita Casey has evidently the elytral sculpturing of forma

sculptilis and the general structure of hispilabris, except that it has

an aberrant prothorax. But here the difference is no proof that it is

specifically distinct. Analogous aberrations are observed in dentipes

in particular, and hispilabris is fully as variable as that species.

The unique described by me as interrupta in the subgenus Melane-

leodes was simply an example of symmetrical fortuitous variation of

sculpturing, and was an anomalous omissa. I must hold that the

present form, which is a unique and undoubtedly related to a very

variable species, is an aberration, and the collection of others like it

must give it a greater claim to more than an incipient race.

The mentum is moderate in size and quite constant in form, and

more or less trapezoidal ; the sides are quite straight and converging

to the apex, the latter distinctly truncate, or slightly arcuate ; the

sides are not noticeably curved. In fact, I have not yet seen an ex-

ample with the middle lobe evenly rounded anteriorly.

The prosternum is variable . Usually moderate in width behind the

equator of the coxæ, evenly convex, or precipitously so behind ; fre-

quently submucronate, vertically truncate, and feebly compressed

behind in nupta.

Mesosternum variable ; oblique to arcuately declivous and more or

less concave.

The metasternum laterally between the coxæ is about equal in

length to the width of a mesofemur at base.

The abdominal process is subquadrate, slightly transverse , and in

width about equal to the length of the post-coxal portion of the same

segment ; second segment slightly longer than the post-coxal part of

the first and about twice as long as the fourth ; the third is about

one-third of its length shorter than the second.

The abdominal salient is about one-fourth of its width wider than

the metasternal process.

It is to be observed that the elytral apices have a tendency to be .

slightly produced , and especially in forma sculptilis , and that the

epipleuræ dilate at tip to form the inferior surface of this feeble but

evidently produced elytral apex. This character becomes of impor-

tance when taken in relation with the caudal characters of caudifera

and longipilosa.

The tibial grooves of the femora are not usually quite entire and

rather narrow. Those of the profemora may have their margins.

feeble or strongly defined ; the floors are glabrous and rather flat or
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feebly concave. The margins are scarcely arcuate, and converge a

short distance from the femoral base ; the anterior margin is dentately

laminate at about the junction of the outer fifth and sixth sevenths.

The grooves of the meso- and metafemora are more or less defined

by sharp margins, which converge to become contiguous somewhere

near the inner third, less frequently near the middle.

The tibia are variable. Protibiæ more or less feebly compressed,

obsoletely to distinctly carinate externally ; the external edge scarcely

arcuate. The tarsal grooves are sometimes feebly marked and

asperate, or at other times quite well defined and more or less gla-

brous. The articular cavities are scarcely open, or feebly so at the

most.

The articular cavities of the meso- and metatibiæ are usually quite

closed.

The tarsal grooves of the mesotibia are sometimes defined for

nearly the whole length of the external surface, floor of each quite

flat and more or less glabrous ; usually the grooves are poorly defined

and asperate.

The external surface of each metatibia is more or less flattened and

the groove generally feebly defined .

The tarsi vary in stoutness according to the general habitus of the

individual.

In some examples of the typical form the tarsi appear compara-

tively longer than in the more robust forma lavis. In the typical

form a protibia is 6 mm. long and its tarsus 3.5 mm. in length ; in

forma lavis the protibia is 6 mm. and the tarsus 3 mm. in length.

The actual lengths of parts are of no value, but only when taken

relatively.

It appears as if the shortening is done at the expense of the length

alone. In the typical form joints two, three, and four are evidently

longer than wide ; in forma lævis the same joints are distinctly wider

than long. In each instance they are subequal to each other, and

combined equal to the length of the fifth . The first joint is about

one-half longer than wide.

In the typical form the protarsi are three-sevenths of their length

shorter than a mesotarsus and in the forma laris one-third shorter.

The mesotarsi in the typical form are about one-ninth of their

length shorter than a metatarsus-to the unaided eye they appear

subequal. Joints two, three, and four are longer than wide and

slightly decreasing in length in the order named ; together they are à

little longer than the fifth ; first joint about equal in length to the

second and third taken together.

In forma lavis the meso- and metatarsi are subequal, and the meso-

tarsi have joints two to four, inclusive, quite equal.
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Forma typica has a metatarsus half as long as a metatibia ; in

forma lævis it is distinctly less than one-half as long. In the former

type form joints two and three are subequal in length and about one

and one-half times longer than wide, and together equal to the fourth ;

the first joint is a little shorter than the fourth. In forma lævis the

relative lengths are practically the same.

It appears that with each slight variation in size the relative pro-

portions between the tarsi and their joints also correspondingly vary,

and at the same time the essential specific characters were homoge-

neous in the examples tested.

Of course, these variations must be within normal specific limits.

These facts become taxonomic pabulum for those students who recog-

nize a new species every time certain structural elements present

slight differences in their relative proportions. There are times, of

course, when these characters are of great value, but specific instabil-

ity must determine their value in a given case, and normal specific

variations must be recognized.

ELEODES CAUDIFERA LeConte.

Eleodes caudifera LECONTE, Proc. Acad. Nat. Sci. Phila., 1858, p. 184.-

HORN, Trans. Amer. Phil . Soc. , XIV, 1870, p. 314.

Elongate, ovate, caudate.

Head about twice as wide as long, feebly convex and more or less

impressed laterally along the frontal suture ; surface irregularly and

rather finely punctate, sparsely so with impunctate areas at center,

and densely punctate laterally. Antenna moderate, scarcely com-

pressed, last four joints very slightly and gradually dilated , third

joint very slightly longer than the fourth and fifth combined ; fourth

to the seventh, inclusive, subequal ; eighth slightly shorter and

broader ; tenth and eleventh about as wide as long, the latter ovate.

Pronotum widest in front of the middle , about one-third wider

than long and about twice as wide as the head ; disc rather shining,

quite smooth, moderately convex, and slightly declivous at apex and

basal angles, more or less impressed and opaque laterally along the

margins in the anterior two-thirds, finely and very irregularly punc-

tate with impunctate areas at middle ; laterally the opaque area is

more or less transversely rugulose and granulate ; apex feebly

emarginate or truncate, very finely or obsoletely margined ; sides

evenly and quite strongly arcuate in anterior one-half, quite straight

or feebly sinuate and convergent from middle to base, marginal bead

fine or obsolete ; base slightly arcuate and very finely margined,

wider than apex ; apical angles rounded, obtuse or minutely denti-

form and everted ; basal angles obtuse.

59780-Bull. 63-09-15
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Propleura smooth and opaque, rugulose, with few scattered

granules, especially upon the acetabular convexities.

Elytra oval, shining, and more or less sulcate, less than twice as

long as wide-apical prolongation not included-widest at middle

and truncate at base, where they are slightly wider than the contigu-

ous prothoracic base ; humeri obtuse and more or less rounded ;

sides evenly arcuate, apex horizontally produced ; disc moderately

convex, slightly flattened and arcuately rounded laterally, obliquely

declivous posteriorly passing into the cauda ; surface striate, striæ

more or less impressed and strongly punctate, the punctures muricate

and closely placed, intervals more or less convex but not strongly so,

uniseriately punctate, the punctures distantly placed and muricate,

those of the outer intervals more or less confused and at times rather

densely and muricately subrugoso-punctate ; inflexed sides obsoletely

striate and quite densely and irregularly muricately punctate and

at times slightly concave at base of apex.

Cauda moderately long, granulo-muricate, above with the suture

impressed, tip emarginate ; beneath concave, sparsely muricato-

granulate, the surface of each lateral half being a dilatation of the

apical epipleural surface of the corresponding side ; in the median

line the two inferior epipleural margins are contiguous.

Epipleura rather narrow and gradually narrowing from base to

apex, where they dilate to become the inferior surface of the cauda ;

surface opaque, smooth, and sparsely muricately punctulate, except

at base.

Sterna more or less irregularly, submuricately punctate and

rugulose.

Parapleura more or less irregularly punctate.

Abdomen horizontal, rather finely, sparsely, and evenly submuri-

cately punctate.

Legs moderately long and more or less slender. Femora rather

thickly clothed with moderately long appressed setæ, with an occa-

sional long flying hair on the external surface. Tibiæ densely muri-

cate and rather sparsely set with long flying hairs ; anterior spurs

quite equal in length and size and more or less backwardly curved.

Tarsi similar in the sexes and clothed with rather long hair-like

setæ, those on the last joint of each tarsus projecting noticeably be-

yond the ungues.

Male.-Somewhat narrow. Antennæ reaching slightly beyond the

prothoracic base. Elytra rather gradually and obliquely declivous

posteriorly, becoming sinuate in passing into the horizontal cauda ;

the latter may be equal to about one-sixth of the entire elytral length.

Abdomen feebly ventricose to the fourth segment. Anterior femora

with a broad and very obtuse tooth or mutic.
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Female.-Rather robust. Antennæ reaching scarcely to the protho-

racic base. Elytra somewhat suddenly obliquely declivous posteriorly

and sinuate at base of apex. Cauda equal to about one-eleventh of

the entire elytral length. Abdomen quite strongly ventricose to the

fourth segment. Anterior femora quite mutic.

Measurements without and with the cauda.-Males : Length , 21

and 24 ; 25 and 29.5 mm.; width, 8-10 mm. Females : Length, 22 and

24 ; 26.5 and 29.5 mm.; width, 9.5-12 mm.

Genital characters, male.-Edeagophore of the usual oblong-ovate

form.

Basale short and oblong, subequal in length to the apicale.

Apicale elongate and suboblong-triangular, moderately convex and

slightly flattened , with a linear membranous groove in middle third ;

sides parallel in basal half, thence arcuate, becoming slightly sinuate

at apex, the latter acute and slightly produced ; base arcuate, scarcely

sinuate laterally.

Sternite subquadrate. Each lobe about twice as long as wide,

broadly rounded at apex ; external margin nearly straight ; internal

margin rather arcuate ; surface glabrous, not very thickly punctate

and setose, setæ moderately long.

Female.-Genital segment triangular, subtruncate, length about

equal to the width at base.

Valvula (Plate 4, fig. 7) .-Dorsal plate oblong with the surface

broadly concave, margins reflexed and nearly parallel ; surface finely

punctured in apical two-thirds, each puncture bearing a short semi-

recumbent seta ; external border nearly straight ; internal margin

slightly sinuous ; apical margin more or less oblique, asperate, set

with moderately long and evenly distributed setæ, which are not

longer at the angle, the latter more or less rounded and never promi-

nent. Apex membrano-chitinous, scarcely longer than the append-

age, acute ; surface set with fine setæ, apical tuft rather short.

Appendage chitinous, conical , quite long and nearly as long as

the apex, blunt, and asperate in apical half, set with rather long setæ,

tuft at tip quite long.

Superior pudendal membrane scarcely reaching one-third from the

base.

Ventrolateral surfaces.-Body moderately convex but not notice-

ably inflated , slightly and transversely concave before the apices,

finely punctate and set with very fine, short setæ in apical two-thirds.

Submarginal groove obsolete. External margin of the dorsal plate

not prominent laterally. Genital fissure long and fusiform, with the

inferior pudendal membrane visible in basal half.

Habitat.- New Mexico (Aztec, April, C. F. Baker ; Coolidge, Coll.

E. C. Van Dyke and Hubbard and Schwarz ; Santa Fé, C. V. Riley ;
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Luna, Hubbard and Schwarz) ; Arizona (Adamana, May, H. S. Bar-

ber ; Winslow, July, Coll . Barber and Schwarz ; Holbrook, Coll . E. C.

Van Dyke, Charles Fuchs, and Beverly Letcher ) ; Colorado (Henry

Ulke ; Eastern, George Horn) ; Texas (El Paso, March, Coll. H.

Soltau).

Number of specimens studied, 40.

Type in the LeConte collection.

Type-locality.- New Mexico ; collector , Mr. Fendler.

Salient type-characters.- Thorax scarcely convex, slightly punc-

tate, laterally a little concave and transversely rugose ; anteriorly

broadly emarginate, apical angles not acuminate ; sides strongly

rounded, narrowed posteriorly ; posterior angles obtuse . Elytra

slightly flattened , substriate with seriate punctures, intervals uni-

seriately and sparsely punctate, at the sides and apex muricate, pos-

teriorly obliquely declivous and prolonged. Anterior femora mutic

(female) (LeConte) .

The following forms are before me :

Forma glabra.—More or less shining and glabrous, not at all muri-

cat, except on the cauda. Elytra striate , striæ impressed, with quite

coarse and closely placed punctures ; intervals moderately convex,

with a single series of small , distantly placed punctures. Legs quite

slender. Cauda gradually narrowing from base to apex.

Measurements.-Male : Length, 25 mm.; with cauda, 31 mm.;

width, 9.5 mm. Female : Length, 20 mm.; with cauda, 22.5 mm.;

width, 9 mm.

Habitat.-Texas (El Paso) , Arizona.

Forma sublævis.-Subopaque to feebly shining. Antennæ slender

and rather long. Elytra with series of unimpressed punctures ; in-

tervals flat with a series of distantly spaced punctures, which are as

large as those of the striæ. Sculpturing submuricate. Legs rather

slender.

Measurements.-Female : Length, 25 and 28 mm.; width, 10 mm.

Habitat.-Arizona.

Forma typica.-See salient type-characters.

Forma scabra.-More or less shining. Elytra with unimpressed

striæ of very closely placed and minute muricate tubercles ; intervals

with a single series of distantly placed and larger muricate tubercles,

which become distinctly larger laterally and more tuberculiform. In-

flexed sides of the elytra rugoso-muricate. The general surface is

very minutely rugulose. Size of forma typica. Legs rather short .

Habitat.-New Mexico (Aztec).

Diagnostic characters.- Both sexes are caudate. Thorax widest

just in advance of the middle ; body not noticeably pubescent, tibiæ

and tarsi with long flying hairs. These characters serve to differen-

tiate caudifera from sponsa, hispilabris, and longipilosa,
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Doctor Horn in the Revision failed to mention that the female was

caudate.

Forma glabra is a rather striking variation , on account of the

smooth integuments and in having the cauda longer than usual in the

male, and moderately arcuately decurved in its apical third, being

gradually narrowed from base to apex.

Forma sublævis has the sculpturing of sponsa, and forma scabra

has the elytra tuberculo-scabrous. The mentum is comparatively

rather small and triangulo-trapezoidal in outline. The sides con-

verge anteriorly and are scarcely at all arcuate ; the apex is more or

less rounded and the surface is more or less foveate as well as coarsely

punctured.

The mentum and sides of the epistoma are set with rather long

black hairs.

The prosternum is variable, moderately wide between the coxæ

and somewhat triangularly dilated behind the equator of the coxæ ;

more or less convex antero-posteriorly, or feebly convex to subhori-

zontal between the acetabula ; more or less moderately produced and

compressed, oblique to vertically truncate behind, at times sub-

mucronate.

The mesosternum is variable as to the degree of obliquity and

more or less concave.

The abdominal process is subquadrate, slightly wider than long

and about as wide as the post-coxal portion is long, the latter

equal in length to the second segment ; the third is twice as long as

the fourth, and about one-third of its length shorter than the second .

The abdominal salient is about one-seventh of its width wider than

the metasternal process.

The metasternum laterally between the coxæ is about as long as

a mesofemur is wide at base.

The tibial grooves of the femora are not entire, the floors are

glabrous, quite plane, and limited by rather well defined edges.

Those of the profemora are moderate in width ; the anterior margin

is scarcely dentately laminate at the outer third in the male and less

so in the female ; the posterior margin is obsolete internally before

becoming contiguous with the anterior, neither one reaching the

femoral base.

The mesofemoral grooves are obsolete at the internal third of the

femora and the margins do not become contiguous ; on the meta-

femora they scarcely extend basally beyond the middle, where they

become evanescent before becoming contiguous.

The protibiæ are somewhat compressed and distinctly carinate

externally ; the tarsal grooves are scarcely developed and muricate.
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The mesotibiæ are feebly compressed and the external surface is

ridge-like, and the tarsal grooves are evident , although more or less

feeble and muricate.

muricate.

The metatibiæ are flattened externally, obsoletely grooved, and

Both the meso- and metatibiæ are more or less carinate

in basal third externally.

The tarsi are quite stout.

The protarsi are scarcely one-third of their length shorter than a

mesotarsus. Joints two, three, and four are subequal, just a little

wider than long, and together about equal to the fifth ; the first is a

little longer than wide.

The mesotarsi are about one-seventh of their length shorter than a

metatarsus. Joints two, three, and four are subequal, a little longer

than wide, and together just the least longer than the fifth ; the first

is about one-half longer than wide.

The metatarsi are scarcely one-half as long as a metatibia. Joints

two and three are subequal, distinctly longer than wide, and together

scarcely as long as the fourth ; the latter is a little longer than the

first.

ELEODES LONGIPILOSA Horn.

Eleodes longipilosa HoPN, Trans. Amer. Ent. Soc., XVIII, Feb., 1891, p. 42,

pl. 1 , fig. 13.

Elongate oval, moderately shining, surface sparsely clothed with

long, black, flying hairs ; caudate.

Head twice as wide as long, more or less moderately convex,

coarsely and more or less irregularly punctate, hairs long and flying.

Antenna moderate in length and thickness, scarcely compressed or

dilated in outer four joints, third joint equal to the next two taken

together, fourth to the eighth inclusive subequal, seventh conico-

triangular, eighth triangulo-quadrate , ninth and tenth suborbicular,

eleventh ovate and pointed ; clothed with rather long hairs.

Pronotum widest at or slightly in advance of the middle, about one-

fourth wider than long, and twice as wide as the head ; disc mod-

erately convex, coarsely, irregularly, and more or less sparsely punc-

tate, rather narrowly opaque and granulate along the sides, fre-

quently with impunctate areas at center ; apex slightly emarginate,

finely or more or less obsoletely margined ; sides arcuate in front

(occasionally subangulate) and obliquely converging posteriorly,

marginal bead fine or obsolete and replaced by minute granules ; base

more or less arcuate, finely margined, one-tenth to one-fourth wider

than apex and about equal to the length ; apical angles small, sub-

acute, not everted or subdentiform and feebly everted ; basal angles

obtuse and scarcely rounded.

Propleura sparsely muricate and rugulose.
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Elytra elongate oval, widest at middle and more attenuated pos-

teriorly ; base truncate or feebly emarginate, slightly wider than the

contiguous prothoracic base ; humeri obtuse and more or less rounded ;

sides evenly arcuate and slightly sinuate at apex, the latter pro-

duced, forming a moderately long, horizontal, or slightly down-

wardly oblique cauda ; disc feebly convex on the dorsum, rather

strongly rounded laterally, and somewhat gradually, arcuately de-

clivous posteriorly ; surface more or less striato -punctate, very vaguely

sulcate, punctures near the suture scarcely muricate, more strongly

so laterally and on the apex, serial punctures of the striæ moderate

in size and closely placed, the interstitial series similar and more dis-

tantly spaced, both series becoming irregular laterally and on the

apex ; suture impressed on the cauda, the latter emarginate at tip ;

each puncture with a long flying hair.

Epipleura moderate in width and gradually narrowing from base

to apex, where they dilate to form the inferior surface of the cauda ;

surface opaque and obsoletely punctulate.

Sterna more or less punctate and rugose, sparsely clothed with

long brownish hairs.

Parapleura coarsely punctate and not noticeably pubescent.

Abdomen horizontal and more or less ventricose in both sexes, quite

closely punctate, most densely so on the first and fifth segments.

Legs moderate in length and thickness, densely sculptured and

clothed with long, flying, sparsely distributed hairs. Anterior

femora mutic in both sexes ; anterior tibial spurs acute, subequal,

moderate in length, and more or less curved. Tarsi similar in the

sexes.

Male. Somewhat narrower than the female. Antennæ reaching

to the prothoracic base. Elytra slightly narrowly oval. . Abdomen

very feebly flattened on first two segments.

Female.-Rather robust. Antennæ scarcely attaining the pro-

thoracic base. Elytra quite broadly oval. Abdomen strongly

convex.

Measurements without and with the cauda.-Males : Length, 19

and 21.5 ; 19.5 and 22.5 mm.; width, 7.2 mm. Females: Length, 19

and 21 ; 20 and 22.2 mm.; width , 8.2 mm.

Genital characters, male.-Edeagophore of the usual oblong-ovate

form, rather elongate, and scarcely arched.

Basale rather short oblong, evenly convex ; sides feebly arcuate.

Apicale elongate, nearly as long as the basale, and triangular ;

surface quite evenly and moderately convex, with a narrow median

and more or less obsolete groove in basal two-fifths ; sides moderately

arcuate in basal half, thence more or less sinuate to apex, the latter

produced and acute, not deflexed ; base broadly rounded at middle,

and more or less sinuate laterally.
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Sternite quadrato-parabolic and slightly transverse. Lobes slightly

elongate, each with the external border feebly sinuate in basal half,

thence evenly and rather broadly arcuate to apex, the latter rounded ;

internal border membrano-chitinous and not well defined in basal

half; surface more or less convex, from the middle gradually sloping

to the sinus, rather coarsely punctate and setose ; setæ rather long at

apex and moderately dense ; membrane not setose across the bottom

of the sinus ; the latter broad.

Female.-Genital segment somewhat equilaterally triangular,

slightly flattened, and setose.

Valvula (Plate 4 , fig. 23 ) .-Dorsal plate oblong oval ; sides more or

less reflexed ; surface more or less concave, smooth, and shining ;

finely and sparsely punctate, each puncture with a fine and rather

short seta ; external margin more or less feebly arcuate ; apical margin

'feebly arcuate, angle scarcely evident ; internal margin more or less

arcuate, feebly sinuate in basal half; apex short, triangular, subacute

at tip, and finely setose . Valvular membrane visible in apical half.

Appendage about as long as the apex, conical, with a loose tuft of

fine and not very long hairs at tip.

Superior pudendal membrane finely and not closely longitudinally

rugulose, not quite attaining the middle of the dorsal plate.

Ventrolateral surfaces.-Body evenly but not strongly convex, and

not transversely concave before the apex, shining and glabrous,

finely, sparsely punctate and setose ; submarginal groove obsolete ;

internal margins of the valves contiguous in basal fifth . Genital

fissure long, fusiform, and rather wide, closed by the inferior puden-

dal membrane in basal half, apically by the valvular membranes.

Habitat.-Nevada (Humboldt Valley, Mr. Krause) , California

(Amedee, Lassen County, July, elevation 4,200 feet. , H. F. Wickham) .

Number of specimens studied , 16 .

Type in the Horn collection .

Type-locality - Humboldt Valley, Nevada ; collector, Mr. Krause.

Salient type-characters.- Clothed with long, black, flying hairs.

Thorax about a fourth wider than long; sides arcuate in front.

obliquely narrowed posteriorly ; disc moderately convex, coarsely,

sparsely, irregularly punctate ; apex slightly emarginate, anterior

angles subacute, but not everted. Elytra with disc feebly convex,

very vaguely sulcate ; surface irregularly, sparsely muricate, the two

grooves nearest the suture coarsely punctate. Elytra prolonged at

tip in a cauda . (Male.) (Horn. )

Diagnostic characters.- Remarkably distinct among its congeners

on account of being clothed throughout with long black or brownish

flying hairs ; caudate in both sexes with the anterior femora obso-

letely dentate.
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The mentum is quite trapezoidal in the females, and also rather

broad; triangulo-trapezoidal and smaller in the males. The sides.

are more or less straight, and converge to apex, the latter arcuate or

truncate ; surface more or less strongly punctate, scarcely foveate, and

set with long hairs.

The prosternum is somewhat variable, usually feebly convex and

longitudinally grooved between the coxæ, compressed and vertically

truncate behind, with the angle more or less prominent and sub-

mucronate ; sometimes oblique and feebly mucronate.

Mesosternum scarcely to strongly concave, and more or less arcu-

ately oblique.

The abdominal process is about equal in width to the length of the

post-coxal part of the same segment, and subquadrate. The second

segment is longer than the post-coxal portion of the first ; the third

is half of its length shorter than the second, and about twice as

long as the fourth.

The abdominal salient is a little wider than the metasternal inter-

coxal process.

The metasternum laterally between the coxæ is as long as the width

of a metafemur at base.

The tibial grooves of the femora are not entire, their margins are

distinct and granular, their floors flat and very sparsely granulate

at the sides.

On the profemora the sides of the grooves become contiguous a

short distance from the femoral base ; on the meso- and metafemora

they are somewhat contiguous near the middle, thence to base the

femora are rounded beneath.

On the profemora the anterior margins of the grooves are not

visibly laminate.

The protibiæ are quite distinctly carinate externally ; the meso- and

metatibiæ are also in basal fourth externally; tarsal grooves on the

protibiæ evident, but feebly and coarsely sculptured ; the grooves are

less evident on the mesotibiæ and densely sculptured ; metatibiæ quite

circular in transverse section and not grooved, coarsely sculptured.

The protibiæ are slightly compressed , with the articular cavities more

or less feebly open ; on the meso- and metatibiæ the cavities are closed .

The tarsi are moderate in length and rather stout, with joints rather

closely articulated.

The protarsi are about a fifth of their length shorter than a meso-

tarsus. Joints two, three, and four rather short and subequal, dis-

tinctly wider than long, and together about equal in length to the

fifth ; the first about as long as wide.

The mesotarsi are about equal in length to a metatarsus ; joints

two, three, and four about as long as wide and subequal, together
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about equal to the length of the fifth ; first joint just a little longer

than wide.

The metatarsi are about one-half as long as a metatibia ; joints

two and three subequal in length, a little longer than wide, and

together shorter than the fourth ; the first about a half longer than

wide.

DENTIPES GROUP, Section B.

The present section contains those species that have the integu-

ments glabrous and more or less shining, and never distinctly as-

perately sculptured. The caudal characters, as already defined , show,

without doubt, a genetic relationship not heretofore recognized . As

in Section A some of the species are ecaudate, but unlike those in that

section, there is here no tendency to hirsuteness among its constituent

species; on the other hand there is a tendency to complete non-devel-

opment of such epidermal structures ; spines and spinules are de-

veloped here as in the species of the preceding Section .

The anterior tibial spurs are similar in the sexes, acute and mod-

erately divergent, at times feebly curved backward.

The abdomen is horizontal and the intercoxal salient of the first

segment is always wider than the metasternal process.

The genital characters are the same in this section as in the pre-

ceding one.

The species may be tabulated as follows :

All of the femora armed.

Femoral teeth strongly developed, long and acute ; elytra more or less

vertically declivous behind__. -----armata.

Femoral teeth rudimentary but distinct on the mesofemora and obsolete

on the metafemora___ var. impotens.

Femoral teeth quite equilaterally triangular, shorter, broader, and less

acute ; elytra evenly and arcuately declivous behind and more attenuate.

militaris.

Femoral teeth smaller and obtuse, otherwise as in militaris__var. femorata.

Anterior femora alone armed .

Thorax strongly constricted at base.

Thorax strongly transverse and very strongly rounded at the sides.

Disc with sides narrowly impressed and granulate, more or less evenly

and moderately convex ; elytral apex more or less attenuately pro-

duced or caudate__. .__acuticauda.

Disc with sides broadly impressed and granulate, less convex ; punc-

tuation finely muricate ; elytra more or less attenuate and not

caudate____. var. laticollis.

Thorax moderately strongly and evenly rounded at the sides ; elytra not

attenuate behind with apex obtusely rounded, never acute nor pro-

duced
_dentipes.

Thorax feebly constricted at base.

Thorax transverse ; elytra striato-punctate, series quite closely placed

and impressed, intervals more or less convex . _subpinguis.
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Thorax subquadrate, sides not strongly rounded ; elytra smooth, not at

all muricately punctate.

Elytral striæ rather closely placed--

Elytral striæ distant..

--gracilis.

var. distans.

Thorax subcylindrical, sides evenly and feebly arcuate throughout ;

elytra with unimpressed distant rows of nearly simple punctures.

subcylindrica.

Thorax not constricted at base ; males more or less caudate.

Elytra strongly ventricose ; apical angles of prothorax moderately

prominent anteriorly ; first joint of the protarsi ( male ) clothed at

apex beneath with a transverse tuft of golden modified spinules.

ventricosa.

Elytra feebly ventricose ; apical angles of prothorax larger, more prom-

inent anteriorly, acute and more or less reflexed ; first joint of ante-

rior tarsi without transverse tuft of spinules____

Elytra rarely ever ventricose and distinctly striato-punctate.

Apical angles of prothorax feeble and not prominent anteriorly.

eschscholtzii.

var. falli.

Apical angles usually well developed, acute and anteriorly prom-

inent

Elytra not distinctly striato-punctate and elongate oval.

Apical angles of prothorax everted ..

Apical angles not everted .

var. luca.

tenuipes.

wickhami.

The student must bear in mind that in all probability he will find

the above table inadequate as an aid in the determination of all

specimens. If the examples be more or less typical there should be

no trouble, but among species so polymorphous, puzzling forms will

constantly be found.

In the text I have given attention to the most marked incipient

races as well as to uniques and aberrations when at hand.

Genealogy. To speculate upon lines of descent of the species con-

stituting the present section involves great doubt as to the correctness

of the assumptions, but may be a useful working hypothesis. Never-

theless I must present my convictions ; for there is no doubt in my

mind but that the ancestral stock had the femora strongly armed as

in armata, and that this species is a direct and somewhat modified

modern exponent of that stock.

A typical armata does not have the sides of the prothorax sinuate

or constricted before the base. Now, I have before me examples of

armata which have the sides of the prothorax as strongly sinuate as

in any dentipes, and all of the femora are well armed.

I advance the theory that all of the species now constituting the

present section of the Dentipes Group in our fauna-which includes

Lower California as well as all of that territory north of Mexico-

have had their origin from the ancestral armata stock. It may be

asked when did this divergence take place ? I would answer, first ,

that which took place in early times, and, second, that which has

taken place in more recent times.
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To the first class belong those forms which have had origin from

the primitive eschscholtzii, gracilis, and acuticauda rami.

Theaccompanying genealogical diagram will elucidatemy meaning.

The more recent derivatives of the eschscholtzii ramus are our pres-

ent eschscholtzii, luca, and tenuipes-wickhami; of the gracilis ramus,

our present gracilis, distans, and subcylindrica ( ? ) ; of the acuti-

cauda ramus, the present acuticauda, and laticollis. Around each of

these more recent forms are the present incipient species and races

which render our species so polymorphous.
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Ancestral Trunk

FIG. 5.- GENEALOGICAL DIAGRAM OF THE DENTIPES GROUP, SECTION B, SUBGENUS ELEODES.

The recent derivatives of armata, are militaris and femorata by

the modification of general form and slow atrophy of the femoral

teeth ; there are edentate forms derived from these species at the

present time in Lower California, and two of them are before me.

An example of this loss of the femoral teeth is our impotens. I

have studied very instructive series of armata from Fresno and

Merced counties. These series show all intermediate stages between

a typical armata and a typical dentipes.

These remarks are sufficient to indicate my ideas on this subject.

Distribution. The species of Section B are found inhabiting six

States or regions : Mexico, Texas, New Mexico, Arizona, California,

and Lower California.
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gracilis ...

Table of Distribution.

Arizona.. New Mex- Texas .. Mexico .

ico .

var. distans.... California

subcylindrica Arizona..

subpinguis Texas ..

dentipes.... California

armata Arizona.. California

var. impotens . California

militaris Arizona.. LowerCal-

ifornia.

var. femorata... Southern

Califor-

nia.

acuticauda

var. laticollis .__

California

California

Texas.. Mexico .eschscholtzii .... Arizona..

var. luca..

tenuipes...

wickhami

ventricosa

falli

Texas ..

Arizona.. New Mex-

ico.

Texas.. Mexico .

Texas..

LowerCal-

ifornia.

ELEODES GRACILIS LeConte.

Eleodes gracilis LECONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p. 184.- HORN,

Trans. Amer. Phil. Soc., XIV, 1870, p. 312.-CHAMPION, Biol. Centr.

Amer., IV, Pt. 1 , 1884, p. 79.

Elongate oval, subfusiform, black, sometimes slightly piceous,

smooth, shining and moderately convex, never caudate.

Head twice as wide as long, slightly convex, more or less feebly

impressed laterally, sometimes along the frontal suture and less often

transversely so before the vertex ; surface finely, irregularly, and not

densely punctate. Antenna rather long, reaching a little beyond the

prothoracic base, slightly incrassate and feebly compressed in outer

four joints, third joint subequal to the next two combined , fourth

longer than the fifth , the latter, sixth and seventh subequal, eighth

triangular, ninth and tenth transversely oval, eleventh ovate.

Pronotum widest at or slightly in front of the middle, about one-

fifth wider than long and more or less subquadrate ; disc more or less

moderately convex, finely and more or less sparsely punctulate,

scarcely granulate along the sides ; apex subtruncate or feebly emar-

ginate, very finely and more or less obsoletely margined ; sides very

moderately and evenly arcuate in anterior two-thirds, rather more

feebly arcuate, straight or subsinuate and converging in basal third,
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marginal head fine ; base more or less arcuate and finely margined ,

slightly wider than the apex and equal to the length ; apical angles

acutely dentate or acuminate and more or less everted ; basal angles

obtuse, not rounded nor prominent.

Propleura more or less convex , obsoletely punctulate and more or

less rugulose.

Elytra oval, rather elongate, widest at the middle, smooth, more or

less shining and not in the least muricate ; base feebly emarginate and

scarcely wider than the contiguous prothoracic base ; humeri obtuse

not rounded nor prominent ; sides evenly arcuate, apex subacute and

not produced ; disc rather feebly convex on the dorsum, strongly and

evenly so laterally, more or less gradually arcuately declivous poste-

riorly ; surface striato-punctate, punctures fine and not impressed,

those of the striæ sometimes larger, closely placed, the intervals flat,

with a series of more or less smaller and quite distantly placed punc-

tures ; the punctures become but slightly irregular at the sides and on

the apex.

Epipleura moderate in width beneath the humeri and gradually

narrowing to apex ; surface smooth and obsoletely punctate.

Sterna usually not strongly punctate and more or less irregularly

rugose.

Parapleura sparsely punctate.

Abdomen horizontal, very sparsely, finely, and obsoletely punctu-

late, more or less finely and obsoletely rugulose ; most distinctly

punctate on the fifth segment.

Legs moderate in length, rather slender but variable. Anterior

femora armed in the sexes, with a moderate more or less acute tooth.

Anterior tibial spurs equal and acute in the sexes. Tarsi similar .

Male.-Elongate and rather slender. Elytra rather gradually

narrowed and arcuately declivous posteriorly. Abdomen rather

moderately convex, somewhat flattened on the first two segments and

very feebly impressed at middle.

Female.-Elongate and slightly robust. Elytra rather suddenly

and arcuately declivous posteriorly. Abdomen evenly and rather

strongly convex.

Measurements.-Males : Length, 21-26 mm.; width, 6.5-9 mm.

Females: Length, 20-27.5 mm.; width, 8-10.8 mm.

Genital characters, male.-Edeagophore oblong-ovate, somewhat

flattened and not arched.

Basale about twice as long as wide, evenly convex, sides evenly and

feebly arcuate.

Apicale long triangular, evenly convex above, with a moderate

median groove in apical third ; sides evenly and slightly arcuate from

base to apex, the latter subacute ; base rather broadly lobed at middle

and feebly sinuate laterally .
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Sternite transverse. Each lobe with the external border quite

evenly arcuate, or rather straight in basal half, and quite broadly

rounded at apical border, angle introrse and narrowly rounded ; in-

ternal border more or less sinuate ; surface feebly convex, rather

densely punctate in apical two-thirds and setose , setæ quite long in

apical third. Sinus rather broad with membrane not setose across

the bottom. The lobes are separated cephalad to the sinus by a rather

broad oval membranous area, which is not as sharply defined as in

the Obscura group.

Female.-Genital segment trapezoidal in outline and finely setose .

Valvula (Plate 4, fig. 19 ) .-Dorsal plate oblong, the internal third

in apical half strongly reflexed and glabrous ; surface longitudinally

concave, shining, finely and not densely punctate, setose, setæ fine ;

outwardly the surface is obliquely reflexed ; external margin rather

feebly and broadly sinuate ; internal border arcuate in apical half,

thence to base sinuate ; apical margin not reflexed and more or less

evenly arcuate and not easily differentiated from the base of the

appendage, angle rounded. Apex triangular and moderate, clothed

with very fine inconspicuous setæ, which are not longer at tip.

Appendage flattened , as broad at base as the apical margin of the

dorsal plate, rather irregularly semioval, shorter than the apex,

finely setose, setæ short and soft ; margins of the fossa thin and

closely applied to base of the appendage.

Superior pudendal membrane attaining the middle of the dorsal

plate, finely and longitudinally rugulose.

Basal prominences rather small.

Ventrolateral surfaces.-Body of the genital segment with the sur-

face evenly convex but not noticeably inflated in basal half, quite

strongly and transversely concave before the apices ; surface shining,

finely punctate and setose, setæ fine . Internal margins of the valves

contiguous in basal fourth. Genital fissure long and evenly fusiform,

inferior pudendal membrane visible in basal half.

Habitat.-New Mexico (LeConte and Horn ; Warren Knaus ;

H. C. Fall ; collection of Hubbard and Schwarz) ; Arizona (H. K.

Morrison; Walnut, July, M. L. Linell ; Santa Rita Mountains, June;

Sulphur Springs, May ; Fort Grant, July ; San Simon , July ; Chi-

ricahua Mountains, May, Hubbard and Schwarz ; collections Chas.

Fuchs and C. V. Riley) ; Texas (Alpine, June, elevation 4,400-4,600

feet, H. F. Wickham ; Fort Bliss, collection H. C. Fall ) ; Mexico

(State of Sonora, Morrison) .

Number of specimens studied, 40 .

Type in the LeConte collection .

Type-locality.-Arizona (or Sonora, type bears a silver disc indic-

ative as given ) ; collectors , Webb and Schott,
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Salient type-characters.-Elongate. Thorax rotundato-quadrate,

moderately convex ; disc finely and sparsely punctulate ; sides

rounded, posteriorly subsinuate ; posterior angles obtuse, anterior

angles acute and more or less acuminate. Elytra with dorsum

slightly convex, more strongly so laterally, scarcely sulcate , punctato-

striate, intervals with very few punctures. (LeConte. )

Diagnostic characters.- Known by its elongate form and smooth

surface. Elytra not at all muricate ; pronotum subquadrate, with

sides not strongly rounded. The elytra are not at all caudate.

The prothorax is much narrower than in dentipes. It is with more

difficulty separated from sponsa, and especially forma convexa (see

p. 215 ) . Here its general form, glabrous integuments, and finer punc-

tuation must be depended upon. The character of the sculpturing

is the most important. Occasionally rather strongly punctate ex-

amples are met with, but the sculpturing is simple ; if muricate it.

is to be referred to sponsa. Sponsa forma convexa is smooth, and

here the interstitial punctures are usually large and somewhat in-

dented.

Var. distans is usually more robust and has thicker integuments,

and is found in a different geographical region ; the elytral inter-

vals are wider and the punctures are very distinctly defined .

For other specific differentiations consult the diagnostic characters

of Group A of the present subgenus.

I can not see that gracilis has any close affinity or resemblance to

luca as suggested by Doctor Horn.

The specimens collected in Lower California and referred to this

species by Dr. George Horn and in the collection of the California

Academy of Sciences, do not belong to this species at all, but to a

distinct species described in this paper as tibialis.

I doubt that true gracilis occurs in Lower California. All data

thus far collected are surely negative. It does occur in the State of

Sonora, Mexico, and might possibly extend westward upon the

peninsula.

The mentum is moderate. The middle lobe is rather short and

somewhat equilaterally triangular, with apex rather narrowly

rounded; at times reflexed at tip so as to appear truncate ; surface

coarsely punctate, rather broadly and feebly convex centrally and

more or less distinctly foveate laterally, not noticeably setose.

The prosternum is variable ; convex between and behind the coxæ,

sometimes feebly mucronate.

The mesosternum is more or less arcuately precipitous or oblique,

and more or less concave.

"See Proc. Calif. Acad. Sci. , 2d ser., IV, p. 349.
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The abdominal process is subquadrate, just noticeably transverse,

and in width about equal to the length of the post-coxal portion of

the same segment, and also to that of the third ; the second segment

is about a fourth of its length longer than the third, the latter is

slightly less than twice as long as the fourth .

The abdominal salient is about a fifth wider than the metasternal

process.

The metasternum laterally between the coxa is as long as the width

of a mesofemur at base.

The tibial grooves of the profemora are rather broad apically ; the

sides, which are distinct, converge regularly and rather rapidly to

become contiguous a short distance from the femoral base ; the floors

are nearly flat and quite glabrous, each anterior margin is more or

less acutely and dentately laminate at the outer fourth in both sexes.

The grooves of the meso- and metafemora are rather narrow ; sides

rather well defined and asperate, becoming obsoletely contiguous at

about basal third ; the floors are more or less opaque, glabrous or

rugulose and subasperate.

The protibiæ are more or less distinctly carinate externally, and

slightly compressed ; the tarsal grooves are not very well defined and

usually scabrous, with the posterior margins more or less serrulate ;

the articular cavities are more or less slightly open.

The meso- and metatibiæ are not at all carinate externally in the

series before me, and the articular cavities are quite closed ; grooves

of the mesotibiæ are more or less defined , and at times moderately

deep, extending to about the middle of the tibiæ, and their floors are

more or less glabrous or scabrous.

The external surfaces of the metatibiæ are flattened, more or less

scabrous, and the grooves may be distinct.

The tarsi are moderate and variable in length and stoutness.

The protarsi are about one-sixth of their length shorter than a

mesotarsus. Joints two, three, and four subequal, quite short and

wider than long, and together equal to the fifth ; the first is distinctly

longer than wide.

The mesotarsi are about a seventh of their length shorter than a

metatarsus. Joints two, three, and four distinctly longer than wide

and slightly shortening in length in the order named, and together

a little longer than the fifth ; the second and third combined about

equal in length to the first.

The metatarsi are about half as long as a metatibia. Joints two

and three are about one and a half times longer than wide and not

equal, together equal in length to the fourth, the first being very

slightly shorter.

59780-Bull, 63-09- -16
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ELEODES GRACILIS var. DISTANS, new variety.

Elongate ovate or oval, slightly robust , integuments firm, glabrous

and shining ; elytra with distant striæ of very sharply defined punc-

tures.

Head about twice as wide as long, feebly and quite evenly convex,

broadly and slightly impressed laterally, frontal suture not generally

evident, finely, rather sparsely and somewhat evenly punctate, slightly

more densely so laterally. Antennæ rather long, attaining a short

distance beyond the prothoracic base, feebly compressed and a little

incrassate in outer four joints, third joint about equal to the next two

taken together, the fourth a little longer than the fifth , the latter to

the eighth inclusive subequal in length, eighth about as wide as long

and triangular, ninth and tenth feebly transversely oval , eleventh

short and subtrapezoidal or ovate.

Pronotum widest at about the middle and about one-fifth wider

than long ; disc moderately and quite evenly convex, more or less

declivous at the apical angles, polished and shining, rarely subalu-

taceous, very finely and sparsely punctulate, laterally in anterior

four-fifths narrowly and feebly impressed, impressed area subopaque

and more or less obsoletely granulato-rugulose ; apex feebly and

broadly emarginate, rather coarsely beaded laterally, obsoletely so at

the middle ; sides broadly, evenly, and not strongly arcuate in ante-

rior three-fourths, thence to base less arcuate, straight or scarcely

subsinuate, rather coarsely beaded ; base broadly and slightly arcu-

ate, coarsely beaded, about one-fourth wider than the apex and equal

to the length ; apical angles acute, not large, subdentiform and fre-

quently slightly everted ; basal angles obtuse, distinct, and not

rounded.

Propleura smooth and opaque, very sparsely and obsoletely punc-

tulate, more or less rugulose.

Elytra oval, widest at the middle, polished and shining ; base

broadly, feebly, and distinctly emarginate, very slightly wider than

the contiguous prothoracic base ; humeri obtuse , distinct , and not

prominent ; sides evenly arcuate, somewhat gradually narrowed pos-

teriorly, apex obtusely rounded ; disc more or less moderately convex,

rarely slightly flattened on the dorsum, evenly and broadly rounded

laterally, arcuately but not suddenly declivous behind ; surface

striato-punctate, striæ distant and not impressed, regular and usually

very distinct, punctures distinctly defined, those of the striæ close

and separated by a distance equal to their diameters, moderately small,

intervals flat with a series of very fine and distantly spaced minute

punctules ; punctures simple, but somewhat feebly submuricate on

apex, scarcely confused laterally.
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Epipleura moderate in width beneath the humeri, thence grad-

ually narrowing to apex ; surface smooth, subopaque, and usually

impunctate.

Sterna not strongly punctate and more or less rugulose.

Parapleura sparsely and obsoletely punctate.

Abdomen horizontal, obsoletely punctate on first three segments,

more strongly so on the fourth and fifth segments.

Legs moderate in length, slender to somewhat robust ; anterior

femora armed with an acute tooth in both sexes ; tibial spurs similar

in the sexes, the anterior subequal and acute. The tarsi are simple

and similar in the sexes.

Male.-Elongate and scarcely robust. Elytra somewhat gradually

narrowing posteriorly, arcuately and slightly obliquely declivous.

Abdomen moderately convex, slightly and broadly impressed on

first two segments.

Female.-Elongate and rather robust . Elytra not noticeably nar-

rowed behind and arcuately declivous, abdomen somewhat strongly

and evenly convex.

Measurements .-Males : Length, 19-26 mm.; width, 8-9 mm. Fe-

males: Length, 20-28.5 mm.; width, 8-10.8 mm.

Genital characters, male.-As in gracilis, except that the median

groove of the apicale extends to the basal fourth and becomes wider

and more membranous.

Female (Plate 5, fig. 19 ) .-Genital segment trapezoidal, moder-

ately robust and sparsely setose.

Valvula.-Apparently oblique at the apex. Dorsal plate oblong,

concave, inner fourth reflexed and glabrous, external three-fourths

obliquely and gradually reflexed ; surface glabrous and shining,

sparsely punctate and setose, setæ moderately short and fine ; external

border nearly straight ; internal margin arcuate in apical three-

fourths thence sinuate to base ; apical margin arcuate and at the

internal fourth continuous with the surface of the apex, angle not

evident, each set with a few rather long setæ. Apex triangular, with

its external border giving the valve an obliquely truncate appearance

as it passes into the inferior margin of the fossa , chitino-membranous,

setose, setæ mostly fine, a few longer on tip.

Appendage semi-oval, slightly longer than wide, quite evenly

rounded, flattened and transverse, finely setose, with a very loose.

tuft of longer setæ at apex. Fossa transverse between the apical

margin of the dorsal plate and external border of the apex.

Basal prominences not large but distinct.

Superior pudendal membrane reaching to about the middle of the

dorsal plate and somewhat distantly longitudinally rugulose.
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Ventrolateral surfaces.- Body not very stout, moderately convex

and very slightly swollen, broadly and feebly concave before the

apices ; surface smooth and sparsely punctate in apical two-thirds,

setose, setæ fine and small ; submarginal groove small and distinct

between external margin of the dorsal plate and the thin external

border of the lateral plate, terminating at the external angle of the

fossa. Internal margins of the valves contiguous in basal fourth.

Genital fissure in middle two-fourths and fusiform, closed in basal

half by the inferior pudendal membrane.

-
Habitat. California ( Fort Tejon, April 19-21 , Fuchs and Hop-

ping; Los Angeles County, Dr. E. C. Van Dyke ; Fairmount, April

23, Fuchs and Hopping ; Norwalk, December 25, Antelope Valley,

August 5, H. C. Fall ; Oak Creek, Kern County ; Tehachapi Valley,

June 15) .

Number of specimens studied, 60.

Types in my own collection (males and females ) .

Type-locality. Fairmount, Los Angeles County, California. Col-

lectors, Fuchs and Hopping.

Salient type-characters.-Somewhat robust and elongate, integu-

ments firm, smooth and polished. Pronotum scarcely subquadrate,

sides broadly arcuate in anterior two-thirds, thence quite straight

and converging to base ; apical angles acuminate and dentiform ,

slightly everted ; basal angles obtuse and distinct ; disc very sparsely

and minutely punctulate. Elytra with distant and distinct unim-

pressed striæ of rather small punctures, intervals flat with a series

of very minute and distantly spaced punctules.

Diagnostic characters.-In collections distans is usually associated

with gracilis and is to be differentiated like that species. It is more

robust than gracilis ; the intense black and firm body wall, highly

polished and shining surface are quite characteristic. Elytral striæ

are more distinct than in gracilis and the punctuation is more dis-

tinctly defined .

A very interesting fact is that the most heterotypical form—a

large robust example with pronotal disc subalutaceous, is amphi-

typical of hispilabris forma lævis , but the punctuation is perfectly

simple and typical of the present race ; the other heterotypes of the

series resemble gracilis in form, but the sculpturing still remains char-

acteristic of distans.

The interesting series at hand leads me to the following specula-

tion : It appears that distans is the smooth modification of hispilabris

forma lævis, the latter being more northern and the former more

southern in habitat, distans passing into the typical form of gracilis,

from which it can not be sharply defined ; in fact it may be the trans-

itional form uniting gracilis and hispilabris—if there is a break in
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the chain it is between forma læris and distans, for the latter is truly

more closely united to gracilis than to the former.

General observations.-The mentum is nearly as in gracilis. It

is larger and the middle lobe is less foveate.

The prosternum is prominent ventrally with the coxa, convex be-

tween the same and vertically truncate behind, the angle a mucro ;

sometimes simply with a small mucro and not truncate.

Mesosternum usually rather vertically declivous and broadly con-

cave.

The abdominal process is subquadrate, slightly transverse, about

equal in width to the length of the post-coxal portion of the same

segment ; the second segment is slightly more than twice as long as

the fourth ; the third about a third of its length shorter than the

second.

The abdominal salient is about a fourth of its width wider than

the metasternal process.

The metasternum laterally between the coxæ is about equal in

length to the width of a mesofemur at base.

The tibial grooves of the profemora are rather broad apically, the

sides are rather strong and finely scabrous, becoming contiguous a

short distance from the base ; their floors are more or less concave and

smooth . On the mesofemora the grooves are moderate in width ; the

sides converge but become obsolete before becoming contiguous, one-

fourth from the base. The grooves of the metafemora are narrower,

margins rather strong and obsolete at basal third, before becoming

contiguous.

The protibiæ are quite distinctly carinate externally and slightly

arcuate. In the males the base is somewhat constricted. The tarsal

grooves behind the carinæ are narrow and scabrous ; the articular

cavities are more or less open.

The articular cavities of the meso- and metatibiæ are narrowly

open or closed. The grooves of the mesotibiæ are usually strongly

developed, concave with the floors, smooth and opaque, margins muri-

cately scabrous, and they extend to the basal third . The metatibiæ

are flattened externally and also grooved in apical three-fourths , and

the grooves are more or less smooth or asperate at bottom.

The tarsi are rather stout. The protarsi are about two-fifths of

their length shorter than a mesotarsus. Joints two, three, and four

short, distinctly wider than long and subequal, together slightly

shorter than the fifth ; the first about as long as wide.

The mesotarsi are about a seventh of their length shorter than a

metatarsus. Joints two, three and four subequal and about as long

as wide, together about as long as the fifth ; the first is a little shorter

than the next two taken together.
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The metatarsi are distinctly less than a half as long as a metatibia .

Joints two and three subequal, a little longer than wide and together

about equal to the first and not quite as long as the fourth.

ELEODES SUBCYLINDRICA Casey.

Eleodes subcylindrica CASEY, Annals N. Y. Acad. Sci. , V, Nov. 1890, p. 400.

Form cylindrically convex, rather slender, finely, very strongly

alutaceous and smooth throughout, black ; elytra castaneous.

Head moderate, sparsely and rather finely punctate. Antennæ

rather long and slender, about as long as the head and prothorax,

third joint nearly four times as long as wide.

Prothorax subcylindrical, about one-fifth wider than long ; disc

transversely, moderately but very evenly convex throughout, longi-

tudinally very feebly convex, very sparsely and extremely minutely

punctate throughout ; apex very nearly as wide as the base, subtrun-

cate between the apical angles ; sides evenly and feebly arcuate

throughout ; base broadly and very feebly arcuate ; apical angles .

acute, very strongly advanced but not at all everted ; basal angles

obtuse, not in the least rounded , and not at all prominent.

Elytra more than three times as long as the prothorax and rather

less than one-third wider ; base very feebly emarginate, exactly equal

in width to the contiguous base of the pronotum; humeri very ob-

tuse, not rounded, not at all prominent ; sides feebly convergent and

arcuate near the humeri, parallel and almost perfectly straight thence

to the posterior third ; apex narrowed rather gradually in apical

third, acutely rounded at tip ; disc with unimpressed distant rows of

very small, nearly simple punctures, the intervals with single rows of

extremely widely distant but almost similar punctures, the punctua-

tion not denser towards the sides.

Legs long and very slender ; anterior femora with a small but acute

tooth slightly beyond apical third , the remaining femora simple, but

with the groove of the lower edge fine, very deep and conspicuous,

extending almost to the base, with the cariniform edges finely, un-

evenly serrate ; tibiæ strongly arcuate, spurs of the anterior short,

nearly equal and slender.

Measurements.- Length, 21-23 mm.; width, 7.5-7.8 mm.

Habitat.-Arizona (collected by Mr. G. W. Dunn) .

Species unknown to me. Number of specimens studied by Colonel

Casey, 2 .

Type in Colonel Casey's collection .

Type-locality .-Arizona (exact place not given) .

Colonel Casey considers this species totally distinct in general

habitus from any other which is known to inhabit the United States,
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and not described in the Biologia Centrali-Americana. He advises

that it be placed near gracilis. I have been unable to recognize it in

the large amount of material which has passed through my hands.

ELEODES SUBPINGUIS, new species.

Elongate oval to ovate, rather robust, subopaque to feebly shining,

somewhat ventricose and not muricately punctured ; elytra striato-

punctate, intervals feebly convex, more strongly so on apex.

Head less than twice as wide as long, feebly convex, broadly

impressed laterally and along the frontal suture, sometimes trans-

versely so before the vertex, somewhat sparsely and irregularly

punctate at middle and rather densely so laterally, punctures

moderate. Antennæ long, distinctly reaching beyond the prothoracic

base in both sexes, slightly compressed and incrassate in outer four

joints, third joint about equal in length to the next two combined,

fourth just slightly longer than the fifth, the latter with sixth and

seventh subequal, eighth triangular and about as long as wide, ninth

and tenth slightly transversely oval, eleventh trapezoidal.

Pronotum noticeably transverse, less than one-half wider than long,

widest at the middle ; disc very moderately convex, somewhat im-

pressed laterally, very finely and sparsely punctulate ; apex sub-

truncate, scarcely emarginate, very distinctly and rather coarsely

margined laterally, less strongly so at middle ; sides evenly and

moderately arcuate to basal fourth, thence feebly sinuate to base,

margin distinct , moderate and slightly reflexed ; base distinctly but

not strongly arcuate, one-third wider than the apex, and coarsely

margined ; apical angles simply acute or minutely dentiform and not

everted ; basal angles obtuse, distinct, not rounded nor prominent.

Propleura opaque, impunctate, and more or less obsoletely rugulose.

Elytra oval, about twice as long as wide and somewhat ventricose,

widest at the middle ; base very feebly emarginate, scarcely wider

than the contiguous prothoracic base ; humeri obtuse, not prominent

nor rounded ; sides evenly arcuate from base to apex, somewhat

gradually converging posteriorly, apex obtusely rounded ; disc moder-

ately and quite evenly convex on the dorsum, more strongly and

broadly so laterally, arcuately declivous posteriorly ; surface striato-

punctate, some of the striæ apparently duplicated, punctures quite

coarse, usually separated by less than their own diameters and some-

what impressed on the dorsum and more strongly so laterally ;

striæ near the suture not duplicated, intervals more or less feebly

convex, quite strongly so on the apical declivity, widest near the

suture and narrower laterally, with a single series of minute and not

very distantly spaced punctures.
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Epipleura rather narrow, gradually narrowing from base to apex ;

surface obsoletely punctulate and smooth .

Sterna subglabrous, more or less obsoletely punctate and rugose.

Parapleura more or less obsoletely punctate.

Abdomen horizontal, smooth and more or less shining, very sparsely

and obsoletely punctulate, most strongly punctate on the last two

segments, more or less rugulose.

Legs moderate in length and quite slender ; anterior femora armed

in both sexes ; tibial spurs similar, the anterior subequal and acute ;

anterior tarsi simple.

Male.-Elongate, oval, scarcely robust or ventricose, somewhat

attenuated behind ; elytra arcuately and obliquely declivous pos-

teriorly, apex rather narrowly rounded ; abdomen moderately convex

and rather broadly impressed on the first three segments ; anterior

femora with an acute and moderate tooth.

Female. Ovate and somewhat ventricose, not noticeably attenu-

ated behind ; elytra arcuately declivous posteriorly. Abdomen rather

strongly and evenly convex . Anterior femora obtusely and not

strongly dentate.

Measurements.-Male: Length, 25 mm.; width, 10.2 mm. Fe-

male: Length, 29 mm.; width, 11.5 mm.

Genital characters, male.-Edeagophore elongately fusiform ,

scarcely arched and somewhat depressed .

Basale oblong oval, narrowing cephalad, moderately convex, sides

slightly arcuate.

Apicale triangular, rather broad, subdepressed ; surface very mod-

erately convex, with a median and slightly widened linear membra-

nous groove at middle two-fourths ; sides feebly arcuate from base to

apex, the latter subacute and not in the least produced ; base rather

broadly lobed at middle and broadly sinuate laterally.

Sternite transverse. Each lobe rather short and broad, and sub-

triangulo-parabolic in outline ; external border arcuate to apex, the

latter broadly rounded and quite continuously so with the internal

margin ; surface slightly convex externally, glabrous and shining in

basal two-thirds and coarsely punctate, setose in the apico-internal

third ; setæ quite long and rather dense. Sinus broad and apparently

closed by membrane, the latter not setose at bottom.

Female.- Genital segment trapezoidal, comparatively small, sides

reflexed and more or less concave, not conspicuously setose.

Valvula (Plate 5 , fig. 18 ) .-Dorsal plate oblong-oval, with a mod-

erate antero-posterior convexity, concave, internal fourth reflexed,

external three- fourths gradually and obliquely so ; surface smooth

and glabrous, not noticeably punctate nor setose ; external and inter-

nal borders more or less feebly arcuate ; apical margin evenly arcuate,
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not setose. Apex short, triangular, chitino-membranous and very

finely setose.

Appendage short, rather broad and obtusely subtriangular, flat-

tened and partly concealed by the swollen superior margin of the

fossa, finely setose, with two or three longer setæ at tip. Fossa trans-

verse, margins more or less swollen and very finely setose and without

conspicuous setæ.

Superior pudendal membrane reaching to about the middle third

of the dorsal plate and rather distantly longitudinally rugulose.

Basal prominences moderately prominent laterally ; submarginal

groove not visible from above.

Ventrolateral surfaces.-Body moderately stout, rather strongly

convex and swollen in basal half and transversely concave before the

apices ; surface glabrous, very finely punctulate and sparsely setose

in apical half, setæ minute and fine. Submarginal groove small

beneath the feebly laterally prominent external margin of the dorsal

plate, and terminating at the external angle of the fossa. Inferior

margin of the apex continuous with the inferior margin of the fossa .

Internal margins of the valves contiguous in basal fourth. Genital

fissure long and rather broadly fusiform, with basal half closed by

the inferior pudendal membrane.

Habitat. Texas (Cameron County, August, H. F. Wickham) .

Number of specimens studied , 2 (male and female) .

Sexitypes in Prof. Wickham's and my own collections.

Type-locality.-Cameron County, Texas.

Salient type-characters.— Somewhat opaque to feebly shining, ely-

tra slightly ventricose. Thorax very moderately convex and evidently

transverse ; sides moderately arcuate and very slightly sinuate before

the base ; apical angles small, simply acute to feebly dentiform ; basal

angles obtuse. Elytra with striæ of rather coarse, closely placed

punctures, intervals feebly convex, distinctly convex on the apical

declivity. Some of the striæ duplicated. Intervals with a single

series of minute punctules.

Diagnostic characters.-The two specimens before me appear to

be quite distinct. The slightly ventricose elytra, transverse and

rather short pronotum, with the sides rather strongly rounded, small

apical angles ; elytra with striæ of rather coarse punctures, which are

coarser laterally, the intervals more or less convex and distinctly so

on the apical extremity, general surface smooth and not at all muricate,

with the integuments dull , give quite a characteristic facies.

The female in form somewhat resembles the larger form of nupta

(see hispilabris).

Subpinguis is apparently most closely related to gracilis and

dentipes. From the former it is separated by the much broader
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pronotum ; from the latter by the subopaque integuments and shorter

and broader pronotum, and it inhabits a different zoological region.

General observations.-The mentum is triangular, rounded at apex,

sometimes reflexed so as to appear truncate. The inflexed lobes are

moderate in size. Surface coarsely punctate and feebly convex cen-

trally, foveate laterally within the margins. The prosternum is

strongly arcuate antero-posteriorly between the coxæ and strongly

protuberant ventrally with the coxæ ; triangular behind the equator

of the coxæ and vertically truncate, also compressed behind, with the

angle rounded or quite strongly mucronate ; surface longitudinally

grooved between the coxæ.

Mesosternum quite vertical and more or less arcuate, broadly con-

cave.

The abdominal process is subquadrate and noticeably transverse,

in width about equal to the length of the second segment ; the latter

is slightly longer than the post-coxal part of the first ; the third is a

little more than twice as long as the fourth, while the second is

about a third of its length longer than the third.

The abdominal salient is about a fifth wider than the metasternal

salient. Metasternum laterally between the coxæ is scarcely as long

as the width of a mesofemur at base.

The tibial grooves of the profemora are moderate in width and

slightly concave, floors glabrous ; sides carinate, quite straight and

contiguous before the base ; the anterior margin of each groove is

more or less dentately laminate at about the outer fourth.

On the mesofemora the grooves are glabrous, with the floors quite

flat, the sides moderately cariniform , becoming evanescent at basal

fourth without becoming contiguous. Those of the metafemora are

similar but evanescent at basal third.

The protibiæ are slightly compressed and carinate externally. The

tarsal grooves are more or less feeble, with their floors glabrous in

apical moiety ; the articular cavities are more or less feebly open.

The meso- and metatibiæ are not carinate externally and the artic-

ular cavities are quite closed ; the external surfaces are flattened and

scarcely grooved, glabrous on the mesotibiæ, subglabrous and obso-

letely sculptured on the metatibiæ.

The tarsi are moderately stout and somewhat elongate.

The protarsi are about a third of their length shorter than a

mesotarsus. Joints two, three, and four subequal, apparently just

a little wider than long and together about equal to the fifth ; the

first is slightly longer than wide.

The mesotarsi are about one-eighth of their length shorter than

a metatarsus. Joints two, three, and four subequal, just a little longer

than wide and together just a little longer than the fifth ; the first is

scarcely as long as the third and fourth combined .



REVISION OF ELEODIINI- BLAISDELL . 251

The metatarsi are equal in length to half the length of a metatibia.

Joints two and three are subequal and distinctly longer than wide,

and together equal to the fourth ; the first is slightly shorter.

ELEODES DENTIPES Eschscholtz.

Eleodes dentipes EscHSCHOLTZ, Zool. Atlas, III, 1833, p. 10, pl. xIV, fig. 4.—

MANNERHEIM, Bull. Soc. Nat. Moscow, XVI, 1843, p. 267 ; Mag. Zool .,

1834, p. 31 , pl. CXVII. LECONTE, Proc. Acad. Nat. Sci . Phila ., 1858,

p. 181.-HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 314.

Eleodes prominens CASEY, Annals N. Y. Acad . Sci., V, Nov., 1890, p. 401 .

Eleodes elegans CASEY, Annals N. Y. Acad. Sci., V, Nov., 1890, p. 401 .

Eleodes confinis BLAISDELL, Ent. News, VI, no. 7 , Sept. , 1895, p. 237.

Elongate oval or ovate, smooth, and convex.

Head twice as wide as long, feebly convex, very feebly and vaguely

impressed laterally, rather coarsely, irregularly and densely punctate.

Antennæ usually moderate, but variable in length, outer four joints

compressed, slightly and gradually dilated, third joint quite equal

to the next two combined, fourth slightly longer than the fifth, the

latter, sixth, and seventh subequal, eighth subtriangular in outline

and very slightly shorter than the seventh, ninth, and tenth trans-

versely oval or suborbicular, eleventh trapezoido-ovate.

Pronotum widest at middle, about one-third wider than long, less

than twice as wide as the head ; disc more or less bright and shining,

moderately convex, rather finely, sparsely, and irregularly punctate,

usually obsoletely impressed, narrowly opaque, and granulo-punctate

laterally along the margin in middle four-sixths , rather declivous at

apical and basal angles ; apex moderately and rather arcuately emar-

ginate, obsoletely margined ; sides broadly and evenly arcuate, dis-

tinctly sinuate in basal fifth , and briefly subparallel before the angles,

more or less finely margined , margin reflexed ; base feebly arcuate

and very finely margined, slightly wider than the apex ; apical angles

moderately acuminately produced and more or less everted ; basal

angles subrectangular or slightly prominent.

Propleura more or less finely and irregularly granulato-muricate

with a large smooth area posteriorly.

Elytra oval, smooth and shining, slightly more than twice as long

as wide, widest at the middle ; base feebly emarginate, scarcely wider

than the contiguous prothoracic base ; humeri obtuse, not prominent

nor rounded ; sides evenly arcuate, apex obtuse and not rounded ; dise

evenly and rather strongly convex from side to side, more or less

gradually arcuately declivous posteriorly ; surface rather finely punc-

tate, punctures arranged in moderately distant unimpressed series

and quite closely spaced, intervals with a series of finer punctules,

which are more distantly spaced, and become more irregular and

denser along the suture ; the punctures become more confused and
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very feebly muricate laterally and on apex ; sometimes the punctures

are subequal and diffuse.

Epipleura moderately wide at the humeri and thence gradually

narrowing to apex ; surface very finely and obsoletely punctate.

Sterna more or less densely punctate and rugulose.

Parapleura rather coarsely punctate.

Abdomen horizontal, rather finely and evenly punctate, rugulose,

the punctuation denser on the fifth segment.

Legs variable in length, form and stoutness. Anterior femora

armed in both sexes ; tibial spurs similar in the sexes, the anterior

equal and acute ; tarsi similar in the sexes.

Male.-Elongate, subfusiform oval, and somewhat narrow. An-

tennæ usually scarcely reaching to or slightly beyond the protho-

racic base. Elytra gradually narrowed, and evenly, not rapidly

arcuately declivous posteriorly ; apex narrowly rounded and obtuse.

Abdomen moderately convex, first two segments scarcely im-

pressed. Anterior femora with a moderate and acute tooth at about

outer third ; posterior tibiæ straight or arcuate.

Female. Rather robust. Antennæ usually attaining the posterior

third or about to the base of the prothorax. Elytra more or less

broadly oval, rather suddenly arcuately declivous posteriorly, with

apex rather broadly rounded. Abdomen quite strongly convex and

not at all impressed . Anterior femora armed with a more or less

obtuse tooth ; posterior tibiæ not arcuate.

Genital characters, male.-Edeagophore of the usual flattened

oblong-ovate form and rather small.

Basale quite short and oblong, scarcely arched, but gradually gib-

bous dorsally toward base.

Apicale triangular ; surface evenly convex, rather slightly de-

pressed and with a feeble membranous groove in middle two-fourths ;

sides slightly arcuate and apex simply acute ; base more or less ar-

cuately lobed at middle and broadly sinuate laterally.

Sternite slightly transverse . Each lobe with the external border

evenly and broadly arcuate in apical half and quite parallel toward

base ; internal border straight ; apex narrowly rounded ; surface

densely and strongly punctate in apical moiety. Setæ rather long

and dense. Membrane not setose across the bottom of the sinus, the

latter moderately narrow.

Female.-Genital segment subtrapezoidal, rather robust, apex

more or less chitinous and setose.

Valvula (Plate 3, figs. 9 and 11 ) .-Dorsal plate oblong, glabrous ;

surface moderately concave, very sparsely punctate, setæ rather

short ; sides feebly reflexed ; margins quite parallel, the external

straight to feebly sinuate ; internal border slightly arcuate ; apical
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margin truncate to somewhat arcuate, not always well defined from

apex internally ; angle subrectangular. Apex short , rather coarsely

punctate, setæ rather short ; fossa fringed with quite long hairs at

outer margin, the hairs extending inward along the apical margin

of the dorsal plate.

Appendage short, scarcely as long as the apex, rather stout and

conical, rounded at tip and set with rather short setæ which form a

loose tuft.

Basal prominences rather strongly developed .

Superior pudendal membrane not quite reaching to the middle of

the dorsal plate and distantly longitudinally rugulose.

Ventrolateral surfaces (Plate 3, fig. 10 ) moderately swollen at base

and rather broadly concave laterally before the apices, glabrous,

sparsely punctate and setose in apical moiety, setæ moderately long,

especially along the ventral margins of the fossa. Submarginal

groove more or less developed. Internal margins of the valves con-

tiguous in basal fourth ; genital fissure fusiform and rather wide,

with the inferior pudendal membrane visible in basal half.

The above descriptions are applicable to the greater number of

examples in the series before me. The present species is indeed the

most variable and polymorphic of any in the genus.

The large series at my disposal presents a complex of incipient

races that are most bewildering. It is not wise nor practicable to give

names to these forms and thus burden our faunal lists with names of

races which can not be distinctively defined . These forms appear to

diverge along certain lines of development and at the same time to

pass directly into one another by the gradual diminution or augmen-

tation of characters , as the case may be. It seems to me that it is best

to select a few of the heterotypical forms as centers, around which the

more incipient races may be clustered .

Undoubtedly dentipes is unusually reactive to its environment, for

each geographical region produces some peculiar modification of the

typical form, and yet more or less typical examples are taken in the

same regions.

In accordance with the ideas just expressed I shall indicate the

following forms for cabinet arrangement :

Forma pertenuis.-Comparatively small and slender. Pronotum

widest at or in advance of the middle ; sides evenly arcuate and con-

verging posteriorly, scarcely sinuate to distinctly so before the angles .

Legs long and very slender. In the males the hind tibiæ are feebly

arcuate in basal half, thence scarcely straight or gradually thickened

to apex.

In one specimen the elytral surface is very minutely reticulately

rugulose, punctuation scarcely distinguishable.
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Measurements.-Males : Length, 18.5-19.5 mm.; width, 7-7.8 mm.

Females: Length, 17.8 mm.; width, 7.2 mm.

Forma elongata.-Comparatively large and distinctly elongate.

Two subforms can be recognized .

Forma elongata lævis.—Alutaceous ; antennæ reaching to or beyond

the prothoracic base ; elytra very finely and obsoletely punctate, legs

long, posterior tibiæ very slender, and more or less arcuate in basal

half in the males.

Measurements.-Males : Length, 19.5-29 mm.; width, 6.5-9 mm.

Females: Length, 24-29.5 mm.; width, 8.5-10.5 mm .

Forma elongata punctata.-This is more or less shining ; antennæ

reaching to or beyond the prothoracic base ; elytra with the serial

punctures rather coarse and more or less impressed, the interstitial

punctures are small but distinct. Legs moderately long and rather

stout, posterior tibiæ in the males stout and straight.

Measurements.-Males : Length, 24-28.5 mm.; width, 7.5-9.5 mm.

Females : Length, 27.5 mm.; width, 10.5 mm.

Forma typica.-Glabrous, very bright and shining ; thorax with the

sides strongly sinuate in front of the basal angles ; legs moderate (see

salient type-characters) .

Variations. Examples of the typical form taken about San Fran-

cisco Bay and in the series before me frequently present the follow-

ing variations : Antennæ rather stout or slender, varying in length

irrespective of sex, rarely two of different lengths in the same in-

dividual ; the relative length of joints differs in individuals of the

same sex ; outer four joints may be noticeably dilated , subclavate,

again not in the least dilated ; anterior pronotal angles simply acute

and not prominent to acuminately produced and very strongly

everted, the pronotum itself may be subquadrate ; elytra sometimes

widest behind the middle.

Measurements.-Males : Length, 22-28.5 mm.; width, 6.5-8.5 mm.

Females: Length, 23-28 mm.; width, 8.5-9.5 mm.

Forma prominens Casey.-Form somewhat as in dentipes, convex,

smooth, and alutaceous throughout.

Head moderate, finely, sparsely punctate, more densely so toward

the sides of the epistoma. Antennæ short and very robust, much

shorter than the head and prothorax, third joint about twice as long

as wide and equal in length to the next two.

Prothorax about one-sixth wider than long ; disc rather strongly

convex throughout, finely and sparsely punctate, strongly aluta-

ceous , the side margins very minutely beaded ; apex broadly arcuate,

sinuate laterally, and subequal to the base ; sides broadly arcuate an-

teriorly, rather strongly convergent in basal half, and strongly sinu-

ate near the basal angles ; base broadly, evenly, very feebly arcuate ;
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apical angles acute, very prominent anteriorly, and distinctly everted ;

basal angles acute and prominent.

Scutellum strongly transverse, broadly rounded behind, highly

polished, and impunctate.

Elytra at base broadly, feebly emarginate and about as wide as the

contiguous prothoracic base ; humeri obtuse , but not rounded nor

prominent ; sides evenly arcuate, the elytra gradually narrowed and

acute at apex ; disc widest at the middle, where it is rather more than

one-third wider than the prothorax, feebly alutaceous, finely, sparsely

punctate, the punctures nearly simple, arranged in widely distant ,

rather feebly defined, unimpressed rows, the intervals with a few

widely distant and nearly similar punctures.

Legs rather short and slender, the anterior femora with a short

obtuse tooth near the outer third ; middle and hind femora simple ;

spurs of anterior tibiæ moderate in length, slender, similar, and very

nearly equal.

Measurements.-Length, 19 mm.; width, 7.8 mm.

Forma robusta. Very robust, elytra less narrowed toward base,

prothoracic base wide, integuments very smooth and subalutaceous ;

punctuation very fine or obsolete. Prothorax comparatively large,

apex arcuate at middle and sinuate laterally ; sides more or less sinuate

before the base. Antennæ and legs quite stout to somewhat slender .

Measurements.-Males : Length, 24-28 mm.; width, 9-10 mm.

Females: Length, 22-27 mm.; width, 9-10.5 mm.

Forma confinis Blaisdell.- ( See Plate 3, fig. 13. )

Rather robust and alutaceous, very convex. Head large ; antennæ

robust, reaching to the posterior third of the prothorax. Pronotum

widest just in front of the middle, sometimes at the middle, poste-

riorly straight, convergent and not in the least constricted or sinuate

in front of the basal angles, the latter obtuse. Legs moderately

slender.

Measurements.-Males : Length, 24 mm.; width, 7.5 mm. Females:

Length, 24 mm.; width, 8.5 mm.

The following unique, described by Colonel Casey, may be simply

a form of dentipes or an aberration :

Eleodes elegans Casey.- Moderately robust, strongly convex,

strongly alutaceous, the elytra moderately shining ; integuments

nearly smooth.

Head moderate, somewhat finely, sparsely punctate. Antennæ

rather short but slender, not quite as long as the head and prothorax,

third joint about two and one-half times as long as wide, scarcely as

long as the next two, fourth much longer than the fifth .

Prothorax nearly one-third wider than long ; disc rather strongly

convex throughout, widest just before the middle, somewhat sparsely
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but deeply and rather coarsely punctate ; apex transversely truncate,

a very little narrower than the base ; sides strongly, almost evenly

arcuate throughout, and very minutely beaded ; base very feebly,

evenly arcuate ; apical angles small but acute, anteriorly prominent,

dentiform, and feebly everted ; basal angles very obtuse, not rounded,

but not in the least prominent.

Elytra about three times as long as the prothorax, gradually acute

at apex, inflated, widest at the middle, where they are about three-

fourths wider than the prothorax ; base just visibly wider than the

base of the prothorax; humeri obtuse but not rounded, not at all

prominent ; sides evenly arcuate ; disc confusedly, finely creased ,

rather coarsely and distinctly granulato-reticulate, very finely and

sparsely punctate, the punctures nearly simple throughout and not

denser laterally, arranged in very feebly defined unimpressed rows,

approximate toward the suture, then widely distant, with an uneven

and sparser row along the middle of the intervals.

Legs moderate in length and very slender ; anterior femora not

dentate but with a very broad and obtuse rounded salient near the

apex; spurs of the anterior tibiæ very slender and almost exactly

equal.

Measurements.-Length, 13 mm.; width, 6 mm.

Colonel Casey writes that there is no described species with which

it can be compared, and says that it should be placed near dentipes.

If the sexes have the anterior femora armed it can be placed nowhere

else. The type is evidently a female and the femoral tooth should

be more acute in the male. It does not differ any more than many

other aberrant forms of dentipes which I have seen .

The following Aberrations represented by uniques may be men-

tioned to make known extreme forms that are probably fortuitous :

Aberration No. 1.-Antennæ slender ; sides of the pronotum evenly

arcuate from apex to base ; basal angles obtuse. Elytra widest be-

hind the middle. Legs slender and moderate in length ; anterior

femora with a small subacute tooth at about outer third ; posterior

tibiæ quite slender, the anterior moderately arcuate. Integuments

glabrous and shining. Female.-Length, 20.5 mm.; width , 8.5 mm.

Taken with typical specimens at Berkeley, California.

Aberration No. 2.-Moderately robust , subopaque, and alutaceous,

antennæ reaching slightly beyond base of the pronotum, the latter

subquadrate ; base and apex truncate and equal to each other ; sides

evenly but not strongly arcuate, feebly sinuate just before the basal

angles, the latter rectangular.

Legs rather long and slender.

This specimen might at first glance be taken for a female quad-

ricollis. The apical angles of the pronotum are very acute and

everted at right angles.
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Female.-Length, 21.5 mm.; width, 9 mm.

Taken at Mokelumne Hill, Calaveras County, California .

In the latter aberration the anterior femora have a small obtuse

salient. In other respects both possess other characters as in dentipes.

Habitat.-California.

Forma pertenuis.-Kaweah, Tulare County, Ralph Hopping ; Wat-

son Springs, May ; Martinez, Contra Costa County, January, collec-

tion U. S. National Museum ; Colony Mills, Tulare County, elevation

5,415 feet, Fuchs and Hopping.

Forma elongata-Lavis.-Mokelumne Hill, Calaveras County, ele-

vation 2,400 feet , March to August ; Fresno County.

Punctata.-Placerville, Eldorado County ; Corning, Tehama

County; Martinez, Contra Costa County ; San Jose, San Mateo

County.

Forma typica.- Counties bordering the Bay of San Francisco ; Port

Harford, San Luis Obispo County ; Ocean Beach, Los Angeles

County, J. J. Rivers ; Napa County, F. C. Clark ; Trinity County,

E. C. Van Dyke ; San Joaquin County ; Argus Mountains ; Yosemite

Valley ; San Bernardino Mountains.

Forma prominens.-Port Harford, San Luis Obispo County, Col.

Thomas Casey.

Forma robusta.—Fairmount, Los Angeles County ; Fort Tejon ,

Fuchs and Hopping ; Kern County, Fordyce Grinnell ; Tulare

County ; Calaveras County ; Napa County.

Forma confinis.-Mokelumne Hill, Calaveras County, elevation

2,300 feet ; Napa County ; Santa Clara County ; Tulare County;

Sonoma County.

Forma elegans.-Hoopa Valley, Humboldt County, Col. Thomas

Casey.

Number of specimens studied , 960.

Disposition of the type unknown to me.

Type-locality.-San Francisco ; "on the hills beneath rocks."

Salient type-characters.- Elongate and shining. Head and thorax

finely granulato-punctate ; thorax with sides rounded and strongly

sinuate at base ; apical angles acuminate. Elytra finely striato-punc-

tate, the punctures granuliferous ( Eschscholtz ) .

Diagnostic characters.—A very variable species both as to sculptur-

ing and general form.

From acuticauda it is recognized by the less strongly rounded sides

of the pronotum and in being less strongly and rather less suddenly

constricted at base, not broadly granular at the sides of the disc and

the elytra are never decidedly produced.

In forma elongata the sides of the pronotum are most distinctly

granulate of any of the variations, but less so than in acuticauda var.

59780-Bull . 63-09-17
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laticollis, from which it is at times difficult to separate, but here the

form of the pronotum must be relied upon.

Armata and militaris have all of the femora armed, while in the

present species only the anterior bear a tooth.

Dentipes is undoubtedly genetically related to armata (see p. 262) .

The chief incipient races have already been sufficiently indicated

and must only serve as centers for cabinet arrangement, for the meso-

types are multitudinous and defy limitations.

The middle lobe of the mentum is moderate and subtriangular, at

times sub-trapezoidal or more or less parabolic, and varies independ-

ent of race or form ; the apex is usually more or less distinctly arcu-

ate ; surface coarsely punctate and very faintly convex and quite

narrowly but not strongly foveate laterally within the margin.

The prosternum variable ; usually rounded between and behind the

coxæ; frequently with a small, and less frequently with a well-

developed mucro. In forma confinis some specimens have it sub-

truncate and feebly compressed behind, with the angle mucroid.

Mesosternum quite obliquely precipitous and more or less concave.

The abdominal process is subquadrate, slightly transverse and in

width about equal to the length of the third abdominal segment ; the

post-coxal part of the first is about equal to the second , and the latter

is about twice as long as the fourth.

The abdominal salient is about a fourth of its width wider than the

metasternal process.

The metasternum laterally between the coxæ is about as long as the

width of a mesotibia at apex.

The tibial grooves of the femora are well developed, with edges

more or less cariniform, and their floors vary in the degree of con-

cavity. Those of the profemora do not quite attain the femoral base ;

on the mesofemora the grooves extend inwards to about the basal

fourth and there the margins become evanescent before becoming con-

tiguous ; on the metafemora they only attain the internal third and

there become evanescent before uniting.

The tibiæ vary greatly in sculpturing, at times very densely and

coarsely muricate and at others rather feebly so. The articular cavi-

ties are nearly always closed and the grooves are always more or less

roughly sculptured with their floors more or less shining, and

variable in degree of development. The external borders of the pro-

tibiæ are more or less distinctly carinate, the mesotibiæ scarcely at

all so.

The tarsi are very variable in length and stoutness, even in the

same race.

In an average typical specimen the protarsi are about a sixth of

their length shorter than a mesotarsus. Joints two, three, and four
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are subequal and slightly wider than long, and together about equal

to the fifth ; the first about a half longer than wide.

The mesotarsi are about a seventh of their length shorter than a

metatarsus. Joints two, three, and four about as long as wide and

subequal, and together about equal to the fifth ; the first is about one

and a half times longer than wide.

The metatarsi are about half as long as a metatibia. Joints two

and three subequal and distinctly longer than wide, together scarcely

as long as the fourth, and slightly longer than the first.

ELEODES ARMATA LeConte.

Eleodes armata LECONTE, Ann. Lyc. Nat. Hist. N. Y., V, 1851, p. 134 ; also

in Thomson's Arcana Nat., 1859, p. 125, pl . XII, fig. 2 ; Proc. Acad.

Nat. Sci. Phila., 1858, p. 181.-HORN, Trans. Amer. Phil. Soc., XIV,

1870, p. 310.

var. impotens BLAISDELL, Ent. News, VI, no. 7, Sept. , 1895, p . 236.

Elongate, somewhat oblong-ovate, shining, sometimes alutaceous.

Head twice as wide as long, moderately convex, more or less im-

pressed laterally, frequently the frons is broadly and transversely

impressed with vertex more strongly convex ; surface rather coarsely,

moderately, densely, and irregularly punctate . Antennæ not reach-

ing to the base of the prothorax, outer four joints slightly compressed

and scarcely dilated, third joint scarcely longer than the next two

combined, fourth longer than the fifth, the latter to the seventh, inclu-

sive, subequal, eighth obconico-triangular, ninth and tenth scarcely

transversely oval, eleventh ovate.

Pronotum widest at or slightly in advance of the middle, about a

third wider than long ; disc smooth, moderately and evenly convex,

rather declivous at the apical angles, rather sparsely and evenly

punctulate ; apex rather deeply and broadly emarginate, usually

finely margined laterally ; sides broadly arcuate anteriorly, more or

less straight, or feebly arcuate to base, sometimes sinuate before

the base, finely beaded ; base not strongly arcuate and rather coarsely

margined, about a sixth wider than the apex ; apical angles acute,

more or less dentiform, frequently everted ; basal angles obtuse.

Propleura smooth, with small setigerous punctures anteriorly,

along posterior margin and on the acetabular convexity.

Elytra oval, smooth, about twice as long as wide, widest at the

middle, rarely behind the same ; base scarcely emarginate, and hardly

wider than the contiguous prothoracic base ; humeri obtuse and not

prominent ; sides evenly arcuate, apex obtuse and more or less nar-

rowly rounded ; disc smooth, evenly convex from side to side , more

or less arcuately declivous posteriorly ; surface more or less finely

punctate, punctures arranged in moderately distant, unimpressed
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series, the punctures sometimes rather coarse, at other times fine and

quite closely placed in the series, intervals flat, with a single more

or less regular series of widely spaced and very fine punctures ; the

punctuation becomes more or less irregular on the sides and apex.

Epipleura moderate in width at the humeri , thence gradually nar-

rowing to the apex ; surface smooth, finely and very sparsely punc-

tulate, or impunctate, frequently finely rugulose and feebly concave.

Sterna more or less punctate.

Parapleura rather coarsely and evenly punctate.

Abdomen horizontal, sparsely, finely, and quite evenly punctured,

punctures slightly denser on the fifth segment .

Legs moderately long ; all of the femora coarsely and quite densely

punctate, and each armed with a long, acute, and strongly devel-

oped tooth ; all of the tibiæ generally more or less arcuate in basal

half; anterior tibial spurs equal and acute ; tarsi simple and similar

in the sexes.

Male.-Elongate, slightly narrower than the female. Antennæ

reaching about to the posterior fifth of the prothorax. Elytra some-

times distinctly narrowed posteriorly and more or less obliquely de-

clivous ; apex obtuse, not produced , and rather narrowly rounded.

Abdomen moderately convex, and broadly, very feebly impressed on

the first two or three segments.

Female.-More or less robust.

posterior fifth of the prothorax.

Antennæ scarcely attaining the

Elytra more or less evenly arcu-

ately declivous posteriorly ; apex rather broadly rounded. Abdomen

strongly convex and not impressed.

Measurements.-Males : Length, 25-28.5 mm.; width, 8-9 mm.

Females: Length, 24-32 mm.; width, 8-11.5 mm.

Genital characters, male.-Edeagophore of the usual flattened

oblong-ovate form and but slightly arched.

Basale about a third of its length longer than the apicale, evenly

convex above, with the sides evenly arcuate.

Apicale very slightly elongate, triangular, evenly convex above,

with a narrow, membranous median groove in apical half ; sides

slightly arcuate or straight, apex subacute, not produced and nar-

rowly rounded ; base broadly and evenly rounded at middle, feebly

sinuate laterally.

Sternite with sides converging apicad. Each lobe rather small ;

external border straight in basal half and arcuate apically, with the

apex broadly and evenly rounded ; internal margin slightly arcuate ;

surface rather densely punctate and set with quite long and densely

placed setæ, especially at apex and apical border. Membrane not

setose at bottom of the sinus, the latter rather broad.

Female.-Genital segment trapezoidal, moderate in size , usually

not strongly setose.
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Valvula (Plate 1 , fig. 18 ) .-Dorsal plate oblong, with the internal

border strongly reflexed in apical half, external three- fourths grad-

ually reflexed and outwardly oblique ; surface glabrous, very slightly

concave, strongly so along the reflexed internal border, very sparsely

and finely punctate, setæ short and not conspicuous ; external border

nearly straight or slightly arcuate ; internal margin more or less

sinuous ; apical margin subtruncate, angle broadly and evenly

rounded, with a few rather short and not very conspicuous setæ.

Apex small and about as long as the appendage, finely setose and

without tuft.

Appendage somewhat flattened, subconical, and more or less con-

cealed by the apical margin of the dorsal plate ; finely setose and

without a conspicuous tuft.

Superior pudendal membrane attaining the middle of the dorsal

plate.

Basal prominences usually not well developed .

Ventrolateral surfaces.-Body not inflated nor strongly convex,

slightly concave before the apex and laterally ; surface smooth, with

few fine punctures and setæ about the fossa ; apices finely setose.

Submarginal groove fine and normal under the slightly prominent

external margin of the dorsal plate. Internal margins of the valves

contiguous in basal third . Genital fissure narrowly fusiform, with

the inferior pudendal membrane closing its basal half.

Habitat. California (eastern San Diego County ; Los Angeles

County ; Kern County ; Coso Valley ; Panamint Valley, and Death

Valley, April ; Needles ; Fresno ; Tulare County ; Palm Springs ;

Merced County ; Mono County ; Amedee, Lassen County, July, ele-

vation, 4,200 feet, H. F. Wickham ; Fort Tejon ; Argus Mountains) ;

Arizona (Tacna, April, Hubbard and Schwarz ; Fort Yuma ; Pres-

cott ; Martinez (Congress Junction ) ; Bill Williams Fork, F. H.

Snow) . Lower California ( coll . Calif. Acad. Sciences) .

Number of specimens studied , 112.

Type in the LeConte collection .

Type-locality.- California (gold disc label) in the desert near the

Colorado River.

Salient type-characters.- Thorax finely and scarcely densely punc-

tate ; sides rounded, and narrowed posteriorly ; basal angles obtuse.

Elytra convex, apex slightly attenuate , punctures more or less dis-

tinctly seriately placed . Femora always with a long and acute tooth

beneath (LeConte) .

Diagnostic characters.—Quickly recognized from all other species

north of Mexico-except militaris and femorata-by having all of the

femora armed.

Armata differs from the above two species mainly in its larger

size and in having the elytra less attenuate, also, rather more sud-
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denly declivous behind. The femoral teeth are also usually much

stouter, longer and more acute, but these last characters are variable

and in a large series lose their differential value.

In the typical race the apical angles of the pronotum are acute,

usually prominent anteriorly and dentiform. The angles present

considerable variation in a large series of specimens, and if the

examples be arranged according to the form of the angles, they will

be found to pass from that observed in the typical, to small, acute,

dentiform and everted in the other extreme of the series.

These remarks apply also to the femoral teeth ; in the extreme

forms as opposed to the normal, they become long, slender, and acic-

ular, or even shorter and triangular, even obtuse or entirely aborted

on the meso- and metafemora (forma subedentata) , even where there

is no change in the bodily form.

In the collection of the California Academy of Sciences there is a

specimen from Lower California, and referred to luca by Dr. George

Horn, that has only the anterior femora armed and without any evi-

dence of the other femoral teeth ; this specimen has the facies of

armata-the elytra being unusually and very gradually attenuated

posteriorly, without any signs of the formation of a definite cauda. I

believe this specimen to be a subedentate armata.

A most interesting series was received from Fresno County, Cali-

fornia, by Mr. Fuchs for the California Academy of Sciences. To

my mind this series demonstrated the fact that armata passes into

dentipes by the failure of development in the teeth upon the meso-

and metafemora. In the series were specimens with the teeth in dif-

ferent degrees of atrophy, and some with only the anterior femora

armed ; in general facies they could not be separated from the un-

doubted typical forms in the same series (see impotens) . Many

specimens of fully armed armata have the pronotum nearly as

strongly sinuate posteriorly as in dentipes.

General observations.-The mentum is also variable. The middle

lobe may be moderate or smaller in size, subtriangular to trapezoidal,

the apex evenly rounded or subtruncate. The surface is coarsely

punctate and not noticeably setose, feebly convex centrally and more

or less strongly foveate laterally, or quite plane and not foveate.

The prosternum is strongly sculptured and strongly mucronate,

usually horizontally so, and flat between the coxa ; frequently convex

between the same and horizontally mucronate, or rarely with a small

mucro; sometimes vertically truncate behind, with the angle rectan-

gular or strongly mucroid and prominent.

Mesosternum short, scarcely at all horizontal, nearly entirely and

obliquely vertical , more or less strongly concave.

The abdominal process is subquadrate, a little transverse and just

a little wider than the third segment is long. The second segment is
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about equal in length to the post-coxal part of the first ; the fourth is

half as long as the third.

The abdominal salient and that of the metasternum are subequal

in width.

The metasternum laterally between the coxæ is about equal in

length to the width of a mesofemur at base.

The tibial grooves of the femora are strongly developed and de-

fined ; the margins are more or less cariniform ; the floors are gla-

brous and more or less concave. The profemoral grooves nearly

attain the femoral base, while those of the meso- and metafemora

become more or less obsolete at the basal fourth or third , respectively.

The anterior margin of each groove is more or less laminate, and

dentately so at about the outer fourth. The femora are distinctly

sinuate external to the teeth , and the anterior surface is longitudinally

and inwardly impressed from the bases of the teeth . It must also be

noted that the metatibiæ, while arcuate in basal half, may also be

straight and slightly widened in the apical half (see wickhami) .

The tibiæ are distinctly arcuate in basal half. The articular

cavities are more or less open and the tarsal grooves more or less well

developed, although rather narrow and usually defined by asperate

margins. The floors are quite smooth.

The protibiæ are distinctly carinate externally, and the meso- and

metatibiæ are scarcely at all carinate externally.

The tarsi are usually quite stout and moderate in length.

The protarsi are about a sixth of their length shorter than a meso-

tarsus. Joints two, three, and four are short , subequal, and distinctly

wider than long, and together distinctly shorter than the fifth ; the

first is slightly longer than the second.

Each mesotarsus is about a seventh of its length shorter than a

metatarsus. Joints two, three, and four are subequal and evidently

just a little wider than long, and together about equal to the fifth;

the first is about as long as wide.

The metatarsi are distinctly less than half as long as a metatibia .

Joints two and three are subequal and longer than wide, and together

decidedly shorter than the fourth ; the first is about one-half longer

than wide.

ELEODES ARMATA var. IMPOTENS Blaisdell.

Elongate, subovate, convex , and moderately shining.

Head about twice as wide as long, moderately convex, irregularly

and rather sparsely punctate, punctures moderate in size and denser

at the periphery. Antenna short, moderately slender, subclavate,

outer four joints compressed and rather moderately dilated , third

joint equal to the next two combined, fourth slightly longer than the



264 BULLETIN 63 , UNITED STATES NATIONAL MUSEUM.

fifth , the latter, sixth, and seventh equal and cylindrical, eighth tri-

angular, ninth and tenth transversely oval, eleventh ovate.

Pronotum widest a little in front of the middle and slightly wider

than long; disc evenly and a little more than moderately convex,

more or less declivous at the apical angles, finely and sparsely punc-

tate ; apex truncate to feebly emarginate, finely margined laterally ;

sides evenly arcuate in the anterior two-thirds, thence less so or some-

what straight and converging to base, sometimes feebly sinuate, very

finely margined ; base feebly arcuate, not coarsely margined and

slightly wider than the apex ; apical angles small and acutely denti-

form, at times strongly everted ; basal angles subrectangular and not

prominent.

Propleura opaque, more or less finely and very sparsely punctate,

frequently the acetabular convexities are strongly rugulose.

Elytra oval and more or less elongate, smooth, widest at the mid-

dle ; base truncate or feebly emarginate, and about equal to the con-

tiguous prothoracic base ; humeri obtuse and not prominent ; sides

evenly arcuate, apex obtuse ; disc evenly and quite strongly convex

or somewhat depressed, more or less arcuately declivous posteriorly ;

surface finely punctate, punctures closely and quite regularly placed

in the rather close series, intervals with a single series of more dis-

tantly and regularly placed punctures, that often become larger in

the outer intervals ; both more irregular and denser at the periphery.

Epipleura moderately wide and gradually narrowing from base to

apex ; surface obsoletely and sparsely punctulate.

Sterna usually rather finely punctate and frequently quite strongly

rugose.

Parapleura rather opaque, more or less sparsely, irregularly, and

rather coarsely punctate.

Abdomen finely and sparsely punctate, punctures denser on the

fifth segment, the first frequently rugulose. Horizontal.

Legs slender to moderately stout, and also moderate in length ;

femora quite densely punctate, and all armed ; the anterior with an

acute tooth, the middle with a smaller and obtuse salient, the pos-

terior with a still smaller and very obtuse salient ; tibial spurs rather

slender and moderately long and acute, the anterior subequal ; tarsi

similar in the sexes.

Male.-Elongate and rather narrow. Antennæ reaching to about

the posterior fourth of the prothorax. Elytra rather gradually

arcuato-obliquely declivous posteriorly. Abdomen moderately con-

vex and broadly impressed and with a stronger longitudinal median

impression. Posterior tibiæ more or less arcuate in basal half.

Female.-Elongate and rather robust, antennæ usually not attain-

ing the posterior fourth of the prothorax. Elytra more or less

broadly oval and somewhat suddenly arcuato-obliquely declivous
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posteriorly. Abdomen strongly convex, not impressed. Posterior

tibiæ scarcely arcuate.

Measurements.-Males : Length, 21.5-28 mm.; width, 7-9.5 mm.

Females: Length, 21-28 mm.; width, 7.5-10.5 mm.

Genital characters, male.-Edeagophore of the usual depressed

oblong-ovate form, and slender.

Basale not arched, sides nearly parallel ; surface evenly convex,

scarcely gibbous.

Apicale triangular, slightly elongate, feebly decurved ; surface

evenly convex, feebly depressed, with a linear groove in apical half

and not extending upon the apex ; sides evenly and very moderately

arcuate ; apex very narrowly rounded and subacute ; base broadly

lobed at the middle, scarcely sinuate laterally.

Sternite moderately transverse. Each lobe subparabolic with the

external border evenly arcuate and moderately converging to apex;

apical margin rather broadly rounded, angle scarcely evident ; in-

ternal border subarcuate ; surface feebly convex and rather densely

punctate and setose ; setæ long and quite dense at apical margin .

Membrane not setose across the bottom of the sinus.

Female.-Genital segment subtrapezoidal, moderate in size, and

setose.

Valvula.-Dorsal plate oblong, concave internal border rather

strongly reflexed in apical two-thirds and impunctate, longitudinally

subcanaliculate external to the same ; surface glabrous, finely, evenly,

and sparsely punctate and setose in apical two-thirds ; setæ reclinate

and rather short ; external border feebly arcuate ; internal margin

more or less arcuate, sinuate near base ; apical margin evenly arcuate,

angle rounded. Apex rather long, subacute at tip, not densely

punctate, setæ small and slightly denser at tip ; superior margin of

the fossa set with rather long setæ , not denser at angle.

Appendage flattened , moderately wide, subconico-semiellipsoidal ,

and covered with rather long setæ in apical half.

Superior pudendal membrane reaching to the middle of the dorsal

plate and longitudinally rugulose .

Basal protuberances moderate.

Ventrolateral surfaces.-Body slightly inflated, not strongly con-

cave laterally, but feebly transversely so before the apices ; surface

finely and sparsely punctate, setose, setæ short, longer on the inferior

margin of the fossa . Submarginal groove small ; external margin of

the dorsal plate slightly prominent laterally. Internal margins of

the valves contiguous in basal third. Genital fissure narrowly fusi-

form, inferior pudendal membrane visible in the basal half.

Variations.-Apex small ; appendage as long as the apex and sub-

conical ; apical margin of the dorsal plate less arcuate, with angle
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narrowly rounded. Dorsal plate with a slight antero-posterior con-

vexity.

Habitat. California (Livingston, Merced County, July, F. E.

Blaisdell, Charles Fuchs ; Fresno, collection of the California Acad-

emy of Sciences, and the collection of E. A. Schwarz ; San Joaquin

County, D. W. Coquillett) .

Number of specimens studied, 22.

Type in my own collection, female.

Type-locality.- Livingston , Merced County, California.

Salient type-characters. Pronotum moderately convex ; disc

smooth, very finely and sparsely punctate ; apex truncate ; apical

angles dentiform, small , acute , and strongly divergent ; sides moder-

ately arcuate in the anterior two-thirds, thence feebly convergent to

base, scarcely sinuate ; basal angles almost rectangular and not

prominent. Elytra with punctures moderately fine, arranged in

rather closely placed, feebly impressed series, intervals with similar,

sparsely, and irregularly placed punctures. The anterior femora

with an acute tooth , the middle with an obtuse process, the posterior

with a very small and obtuse salient.

Diagnostic characters.—Form variable. It differs in a general way

from armata by being more slender and usually considerably smaller,

and especially in having the teeth of the hind femora rudimentary

or obsolete, while those of the mesofemora are distinct or rudimen-

tary, and no doubt obsolete at times, and such individuals (forma

subedentata) are scarcely separable from dentipes. The thorax may

be as in typical armata or more or less constricted at base as in

dentipes. Individuals of armata with normal femoral teeth occasion-

ally have the prothorax constricted nearly as in dentipes and can be

spoken of as forma sinuata.

No doubt but that impotens is a transitional form between armata

and dentipes, as it occurs chiefly at the periphery of the area of

distribution of armata. Dentipes appears to be found mainly be-

yond the area inhabited by armata. Some examples of impotens

have the general form of gigantea.

General observations.-The middle lobe of the mentum is rather

large, trapezoidal and slightly broader than usual, apex more or less

arcuate, and the surface evenly and feebly convex.

The sterna and abdomen as in armata.

The articular cavities of the protibiæ are more or less open. The

other tibiæ and femora are as in armata.

The tarsi may be slender or stout and moderate in length.

The protarsi are scarcely a fourth of their length shorter than a

mesotarsus. First four joints subequal, the first apparently as long

as wide, the others a little wider than long, and together about equal

to the fifth.



REVISION OF ELEODIINI-BLAISDELL. 267

The mesotarsi are about equal in length to a metatarsus. First

four joints apparently subequal and just a little longer than wide ;

joints two to four, inclusive, together a little longer than the fifth .

The metatarsi are a little less than a half as long as their metatibiæ.

Joints two and three subequal and distinctly longer than wide, and

together shorter than the fourth ; first joint the least bit longer than

the second.

ELEODES MILITARIS Horn.

Eleodes militaris HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p . 310.

Elongate oval, moderately shining and convex.

Head twice as wide as long, usually moderately convex, and more

or less impressed about the eyes, not coarsely and rather sparsely

punctate at middle, punctures becoming denser at the periphery.

Antenna moderate, outer four joints feebly or not at all dilated ,

slightly compressed, third joint nearly twice as long as the fourth,

the latter subequal to the fifth, sixth , and seventh individually, the

latter and eighth about as wide as long, ninth and tenth suborbicular,

eleventh truncate ovate.

Pronotum subquadrate, widest at the middle, a fifth to a third

wider than long ; dise evenly and rather strongly convex, more or

less declivous laterally at apex, finely and evenly punctate, punctures

but slightly denser at the sides ; apex rather deeply emarginate, finely

margined ; sides evenly and moderately arcuate, scarcely oblique

posteriorly or at times converging to base, finely margined ; base

truncate or feebly arcuate and not very coarsely margined ; apical

angles acute, not dentiform and moderately advanced , or rarely sub-

dentiform and feebly everted ; basal angles obtuse and not prominent.

Propleura smooth, with a few scattered punctures posteriorly and

on the acetabular convexities, more or less rugulose .

Elytra elongate oval , smooth, moderately attenuated behind, widest

at the middle ; base subtruncate or feebly emarginate, and equal to

the contiguous base of the prothorax ; humeri subobtuse, not rounded

nor prominent ; sides evenly arcuate , apex more or less produced and

rather narrowly rounded ; disc strongly convex, gradually arcuately

declivous behind ; surface finely punctate, punctures arranged in dis-

tant unimpressed series, those of each series rather closely placed ,

intervals with a single series of distantly placed punctures, punctua-

tion becoming denser and irregular at the sides and apex.

Epiplura rather wide and gradually narrowing from base to

apex ; surface smooth and obsoletely punctate.

Sterna not densely and more or less coarsely punctate ; prosternum

anteriorly finely and sparsely punctate and more or less transversely

rugulose.

Parapleura moderately sparsely and not coarsely punctate.
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Abdomen horizontal, rather finely and sparsely punctate, denser on

the fifth segment.

Legs moderate, sometimes quite robust ; all of the femora armed

with an acute triangular tooth in both sexes, and coarsely, densely

punctate ; all of the tibiæ more or less arcuate in basal half ; tibial

spurs acute and subequal on their respective tibiæ ; tarsi similar in

the sexes.

Male.-Antennæ reaching to the posterior fifth of the prothorax.

the latter with base one-half wider than the apex and a fourth

greater than the length , a third wider than long. Abdomen moder-

ately convex, broadly and not strongly impressed. Femora robust ,

very coarsely and rather strongly punctate, punctures often deeply

impressed. Sometimes the femoral teeth are very strong.

Female.-Antennæ scarcely reaching to the posterior fifth of the

prothorax, the latter with the base about equal to the length, about

a fifth wider than long, and a fourth wider than the apex. Abdo-

men evenly and strongly convex.

Measurements.-Male: Length, 22.5-28 mm.; width, 7.5-9.5 mm.

Female: Length, 22-25 mm.; width , 7.5-8.5 mm.

Genital characters, male.-Edeagophore of the usual flattened

oblong-ovate form, and somewhat oblong.

Basale with the sides scarcely parallel, about two and a half times

longer than wide, slightly or not arched, very strongly and quite ab-

ruptly convex from side to side, with rather a strong antero-posterior

convexity, the disc appearing gibbous at middle.

Apicale triangular, slightly elongate and decurved apically ; sur-

face evenly and moderately convex, and with a linear groove in apical

half, that does not extend upon the apex ; sides arcuate at base,

feebly sinuate towards apex, the latter slightly produced and nar-

rowly rounded at tip ; base broadly lobed at middle, scarcely sinuate

laterally.

Sternite moderately transverse. Each lobe subtriangular ; exter-

nal border nearly evenly arcuate ; internal margin nearly straight ,

with apex rounded ; surface strongly punctate in apical half, setose,

setæ not dense, and moderate in length. Sinus rather broad, mem-

brane not setose across the bottom of the same.

Female.-Genital segment trapezo-triangular, moderate in size

and rather strongly setose.

Valvula (Plate 1 , fig. 20 ) .--Dorsal plate oblong, concave, sides

evenly reflexed ; surface finely, evenly, and not very densely punctate

throughout, setæ short and reclinate ; external border quite straight ;

internal border more or less sinuous ; apical margin more or less arcu-

ate, angle obtuse. Dorsal margin of the fossa conspicuously fringed

with rather long setæ, those at the angle a little longer and denser.

Apex moderate and triangular, tip acute with few short hairs.



REVISION OF ELEODIINI-BLAISDELL. 269

Appendage flattened , semi-ellipsoidal, comparatively large, punc-

tate, and strongly setose at apical moiety, setæ long.

Superior pudendal membrane attaining the middle of the dorsal

plate and longitudinally rugulose.

Basal protuberances rather well developed.

Ventrolateral surfaces.-Body not inflated and very feebly con-

cave laterally and before the apex; finely and sparsely punctate,

setose throughout, setæ small and reclinate ; inferior margin of the

fossa with a few rather long setæ. Submarginal groove not well de-

veloped, dorsal plate scarcely expanded laterally. Internal margins

of the valves contiguous in basal third. Genital fissure narrowly

fusiform , closed in basal half by the inferior pudendal membrane.

Ilabitat.-Lower California (collection of Hubbard and Schwarz ;

Comondu, San José del Cabo, San Quintin, collection of California

Academy of Sciences ; Santa Margarita Island, March, collected by

Charles D. Haines, collection of Charles Fuchs) . Arizona (Charles

Fuchs) .

Number of specimens studied, 12.

Type in the Horn collection ; collected by William M. Gabb.

Type-locality.- Lower California.

Salient type-characters.- Male, thorax subquadrate, sides rounded,

feebly converging at base ; apex rather deeply emarginate, angles

acute, not dentiform, basal angles not prominent. Female, thorax a

third broader than long, moderately rounded at the sides, not con-

verging at base, apex as in the male, base notably broader than apex.

Elytra strongly attenuated behind, with distant rows of rather fine

and distinct punctures (Horn) .

Diagnostic characters.-Militaris is separated from armata by the

femoral teeth being less produced , broader and more equilaterally tri-

angular. The anterior angles of the prothorax are less prominent

and less strongly dentiform, everted or not. The elytra are more

attenuated behind.

The insect appears more obtuse in front on account of the stronger

discal convexity of the pronotum. A large series would no doubt

show variations in the femoral teeth ; the male specimen from Santa

Margarita Island has the teeth more produced than those from the

mainland. In a single specimen from Calamajuet , Lower California,

all of the elytral punctures are rather coarse and very distinct , not

impressed and the femoral teeth approach those of armata in form.

There is in this species a greater antero-posterior dorsal convexity

than is observed in armata.

In another specimen before me the general form is that of a male

acuticauda-the elytra being gradually produced at apex with the

dorsal outline continuously arcuate ; the punctures are small ; length,

28 mm.; width, 9 mm.
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The series at hand does not support Doctor Horn's statement in

regard to the form of the prothorax in the two sexes. A male from

Santa Margarita Island has the base of the prothorax notably, wider

than the apex and the sides do not converge at base ; a series of six

females from Lower California (mainland) have the prothorax sub-

quadrate, base slightly wider than the apex, and the sides converge.

The series is not large enough to decide this question ; evidently

the prothorax is variable ; it is to be noted that the specimens are

from two separate and distinct regions. The male is often more

robust than the female.

In several males before me the femora are very stout, compressed,

and quite broad ; the femoral teeth are stout and subequilaterally

triangular.

The elytral striæ may be quite strongly impressed at times, with

the intervals feebly or moderately convex.

This species is probably a southwestern modification of armata.

Forms occur in Arizona which can not be separated from this species.

A specimen collected at Palm Springs, California, and recently re-

ceived for identification, has the integuments more opaque, form

more robust and oblong, elytra with the sides feebly arcuate and more

rapidly narrowing in apical fourth ; elytral punctures fine and equal

in both series ; antennæ slender and elongate, the femora compara-

tively slender and the anterior femoral teeth small.

Two specimens under examination have the general form of mili-

taris, although more elongate ; the anterior femora are alone armed,

the middle and posterior being edentate. One of these specimens was

collected at San Quentin, Lower California (collection California

Academy of Sciences) , and referred to luca by Doctor Horn. I do

not believe that it should be referred to that species, for the facies is

not that of luca, and I have found that the prothorax may vary suffi-

ciently in almost any species to simulate that of another. I have

demonstrated to my own mind that armata may become subedentate

by loss of the teeth of the middle and posterior femora , and thus pass

into dentipes; furthermore, I see no reason why militaris and femo-

rata should not vary in a similar way.

In both specimens the epipleuræ at the elytral apices are dilated a

little more than usual for species of the present section, but I consider

this character more of a fortuitous exaggeration of the indifferent

stage of the caudal development, or possibly it is atavistic reversion.

The relationship of this interesting form can not be determined until

better collecting has been done on the peninsula . I therefore for the

present define this form as follows:

Forma subedentata.-Form as in militaris, with the anterior femora

alone armed.
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It will be observed that the sides of the front at the junction with

the epistoma are frequently slightly emarginate at the suture.

General observations.-The mentum is moderate and the middle

lobe is nearly parabolic, being arcuately rounded in the examples that

I have seen ; the surface is very feebly convex and sometimes very

feebly foveate laterally.

The prosternum is horizontal or more or less convex between the

coxæ, surface longitudinally grooved or concave posteriorly ; mucro-

nate behind, truncate or subtruncate . The ante-coxal portion is quite

short at times and with the coxæ prominent ventrally.

Mesosternum as in armata.

The abdominal process is subquadrate, slightly transverse , and

about as wide as the post-coxal portion is long ; the second segment is

about twice as long as the fourth ; the third about a third of its length

shorter than the second.

The abdominal salient is slightly wider than the metasternal salient .

The metasternum laterally between the coxæ is about as long as the

width of a mesotibia at apex.

The tibial grooves of the femora are well developed and strongly

defined , broader in the peninsular examples and somewhat contracted

in the insular specimens. The anterior margins of all are quite carin-

iform , most strongly so in the robust examples, and strongly den-

tately laminate, internally rather gradually passing into the teeth .

The floors are opaque, sometimes subasperate on the profemora,

generally so on the meso- and metafemora. The anterior grooves

have the sides more or less arcuate and quite attaining the femoral

base ; on the other femora the sides of the grooves are more or less

evanescent internally ; on the mesofemora the grooves attain the in-

ner fifth and on the metafemora to about the inner fourth. All of the

femora are longitudinally impressed inwardly from the tooth along

the lower part of the anterior surface.

The protibiæ are more or less arcuate externally and distinctly

carinate ; the tarsal grooves are more or less developed and sca-

brously sculptured. In the peninsular specimens the articular cavities

are closed and in the insular more or less open.

The mesotibiæ are more or less carinate in basal third externally.

The metatibiæ are not carinate, and both have the articular cavities

closed. The tarsal grooves of the mesotibiæ are more or less evident

and scabrous. The metatibiæ are flattened or feebly grooved and

muricate externally ; quite cylindrical in transverse section .

The tarsi are variable, moderately slender to quite stout , quite

moderate in length.

The protarsi are about a fifth of their length shorter than a meso-

tarsus. Joints quite closely articulated , second, third , and fourth
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subequal, wider than long, and together about equal to the fifth ; the

first but little longer than the second.

The mesotarsi are about a sixth of their length shorter than a meta-

tarsus. Joints two, three, and four are subequal and about as long

as wide, together a little longer than the fifth ; the first is about as

long as wide.

The metatarsi are just a little more than a third as long as a meta-

tibia. Joints two and three subequal, just a little longer than wide,

together subequal to the fourth and a little longer than the first.

ELEODES MILITARIS var. FEMORATA LeConte.

Eleodes femorata LECONTE, Ann. Lyc. Nat. Hist. N. Y., V, 1851, p. 134 ;

Proc. Acad. Nat. Sci . Phila. , 1858, p. 181.-HORN , Trans. Amer. Phil.

Soc., XIV, 1870, p. 311.

Elongate oval, more or less shining, smooth and convex.

Ilead rather small, twice as wide as long, moderately convex, obso-

letely impressed laterally and along the frontal suture ; rather finely

but not densely punctate, punctures slightly denser at the sides.

Antenna moderate, feebly compressed in outer five joints, very grad-

ually and very feebly dilated , third joint about equal in length to the

next two taken together, fourth just noticeably longer than the fifth ,

the latter to the seventh, inclusive , subequal in length, the seventh

nearly quadrate, eighth as wide as long, ninth and tenth very feebly

transversely oval, eleventh subtrapezoidal.

Pronotum widest at middle, slightly wider than long and nearly

twice as wide as the head ; disc quite strongly and evenly convex,

finely and evenly punctulate ; apex broadly and feebly emarginate.

very finely beaded ; sides evenly, broadly and moderately arcuate

with a feeble tendency to become sinuate posteriorly, very finely

beaded ; base very feebly arcuate or truncate and finely beaded , about

a fourth wider than the apex and about equal to the length ; apical

angles small, subacute, not prominent anteriorly, with a slight ten-

dency to eversion ; basal angles obtuse, not rounded nor prominent.

Propleura smooth, obsoletely punctulate and more or less rugulose.

Elytra oval, more or less gradually attenuated posteriorly, feebly

emarginate or truncate at base and equal in width to the base of the

prothorax ; humeri obtuse, not rounded nor prominent ; sides evenly

arcuate, apex subacute ; dise quite evenly convex from side to side,

gradually and arcuately declivous posteriorly ; surface finely and

irregularly but not densely punctate, punctures never impressed

and scarcely denser at the sides, frequently showing a serial arrange-

ment centrally , with the interstitial punctures distantly and irregu-

lar placed ; suture on the apical declivity usually more or less im-

pressed.
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Epipleura moderately wide at the humeri and gradually narrow-

ing to apex ; surface subopaque and obsoletely punctulate.

Sterna more or less sparsely punctate and irregularly rugose.

Parapleura more or less sparsely punctate.

Abdomen horizontal, finely, quite evenly, and rather sparsely punc-

tate, more or less rugulose.

Legs rather long and quite densely sculptured. All of the femora

armed in both sexes with small and more or less acute teeth , the

acuity diminishing from before backward, so that the teeth of the

metafemora are very small and obtuse ; tibiæ more or less arcuate

in basal third ; anterior tibial spurs about equal in size and length.

Tarsi similar in the sexes.

Male.-Moderately narrow. Antennæ attaining the posterior fifth

of the prothorax. Elytra strongly attenuate behind, very evenly and

very gradually arcuately declivous posteriorly. Abdomen rather

strongly convex and feebly or obsoletely impressed at middle of first.

two segments. Posterior tibiæ rather strongly arcuate in basal third.

Female. Rather robust. Antennæ attaining the posterior fourth

of the prothorax. Elytra not strongly attenuated behind, moderately

and gradually arcuately declivous posteriorly. Abdomen evenly con-

vex from side to side. Posterior tibiæ not more strongly arcuate than

the mesotibiæ.

Measurements.-Males : Length, 22-23 mm.; width, 8-8.5 mm.

Females: Length, 25 mm.; width, 9.6 mm.

Genital characters, male.-Edeagophore flattened oblong-ovate , very

feebly arched in apical half, moderate in size and elongate.

Basale oblong, evenly convex from side to side , sides evenly and

feebly arcuate.

Apicale rather elongately triangular ; surface strongly convex,

without or with a very faint median membranous groove ; sides feebly

sinuate in apical two-thirds or straight ; apex more or less produced

and rather slender, quite acute ; base with a median subacute lobe,

quite broadly and distinctly sinuate laterally.

Sternite transverse . Each lobe subquadrate, with the external bor-

der quite straight, meeting the apical margin at somewhat of an

angle ; apical margin feebly and evenly arcuate and nearly trans-

verse, angle introrse and subacute ; internal border more or less sinu-

ous ; surface scarcely convex, subglabrous, finely and evenly but not

densely punctate, setose, setæ quite long and subequal and not dense.

Membrane not setose across the bottom of the sinus, the latter short

and oblong.

Female.-Genital segment subtrapezoidal in outline , quite strongly

chitinized, setose and rather shining.

59780-Bull, 63-09-18
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Valvula (Plate 4, fig. 18 ) .- Dorsal plate suboblong, and widened

somewhat in basal half; surface deeply concave, very sparsely and

finely punctate, setulose ; margins more or less reflexed ; external

border subangulate at junction of the middle and basal thirds, thence

straight or feebly sinuate to apical margin, the latter more or less

feebly arcuate with the angle evenly and rather broadly rounded ;

internal margin more or less feebly arcuate. Apex narrow and more

or less chitinous, rather acute and finely setose at tip, setæ quite short

and not noticeable over the general surface.

Appendage strongly flattened , quite large and semioval, about as

long as the apex, quite densely punctate in apical half and rather

densely set with long hairs. Fossa narrow, margin fringed with

sparsely placed and moderately long setæ that become rather dense

at the angle. Submarginal groove very fine and more or less visible

from above.

Superior pudendal membrane reaching slightly beyond the middle

of the dorsal plate, and with three or four longitudinal rugulæ.

Valvular membranes visible beyond the pudendal membrane.

Ventrolateral surfaces.-Body evenly convex in basal half and

more or less transversely and rather broadly impressed before the

apices ; surface smooth and shining, rather evenly punctate and

setose, setæ short and reclinate. Internal margins of the valves

contiguous in basal half. Genital fissure very narrowly fusiform and

nearly closed .

Habitat. Three specimens before me were collected by myself at

San Diego on the Coronado peninsula . They were in company with

omissa, beneath some roots of Yucca baccata.

Number of specimens studied , 3. More recently 9 others.

Type in the LeConte collection.

Type-locality.- San Diego, California.

Salient type-characters.-Thorax finely and not densely punctate,

sides rounded, somewhat narrowed posteriorly, basal angles obtuse.

Elytra with apex attenuated , punctures more or less distinctly

serially arranged, intervals sparsely punctulate. Femora always

somewhat briefly dentate (LeConte) .

Diagnostic characters. This race is to be separated from militaris

by the femoral teeth being more obtuse. The thorax is less broad,

especially in the females ( ? ) , and the elytra are slightly more atten-

uated at apex ; the antero-posterior convexity of the dorsal surface

of the insect is slightly more evident.

In my opinion femorata is undoubtedly a more northern modifi-

cation of militaris , and in a large series this view would, no doubt,

be verified.

It is interesting to note that LeConte's descriptions of armata

and femorata are the same, word for word, except : " elytris parum
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attenuatis, femoribus

and

*

66

elytris *

*

*

* longe acuteque dentatis " (armata) ,

apice attenuatis,

breviter dentatis " (femorata) .

*

*

femoribus

Femorata is quite distinct from armata, the chief differences

being the form of the elytra and the femoral teeth-both very varia-

ble characters.

General observations.-The mentum is subparabolic. In one speci-

men it is subtrapezoidal ; surface scarcely convex and not foveate

laterally.

The prosternum in the specimens at hand is arcuately rounded

antero- posteriorly, with a small and abruptly developed mucro be-

hind, which may be horizontal or deflexed . Mesosternum as in

armata.

The abdominal process is subquadrate, feebly transverse ; the post-

coxal portion of the first segment is equal to the second in length ;

the third is as long as the width of the metasternal salient ; the fourth

is about one-half as long as the second.

The intercoxal process of the abdomen is about a fourth wider than

the metasternal salient.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apex.

The tibial grooves of the femora are well developed and distinctly

defined ; their floors are opaque and quite plane. Those of the pro-

femora are subentire, those of the meso- and metafemora nearly

attain the femoral base, and the carinate margins are somewhat eva-

nescent internally. The anterior margin of each groove is more or

less dentately laminate externally.

The protibiæ are somewhat compressed and distinctly carinate

externally ; their tarsal grooves are more or less developed, opaque,

and asperately sculptured. The articular cavities are more or less

open.

The mesotibiæ are carinate externally in basal third ; the grooves

are more or less indicated , opaque, and muricate. The articular cavi-

ties closed.

The metatibiæ are more or less finely subcarinate externally, and

the grooves are scarcely evident, muricately sculptured ; articular

cavities closed . Both the meso- and metatibiæ are slightly com-

pressed.

Tarsi moderate in length and rather stout . The protarsi are about

a sixth of their length shorter than a mesotarsus. Joints one to four,

inclusive, subequal and a little wider than long ; joints two to four

combined equal in length to the fifth.

The mesotarsi are about a seventh of their length shorter than a

metatarsus. Joints two to four inclusive subequal and very little
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longer than wide ; together scarcely longer than the fifth ; the first

joint is about one and a half times longer than wide.

The metatarsi are a little less than half as long as a metatibia.

Joint two is evidently just the least longer than the third, both are

longer than wide, and together distinctly shorter than the fourth,

also a little longer than the first.

ELEODES ACUTICAUDA LeConte.

Eleodes acuticauda LECONTE, Ann. Lyc. Nat. Hist . N. Y., V, 1851 , p . 135 ;

Proc. Acad. Nat. Sci . Phila. , 1858, p. 181.-HORN, Trans. Amer. Phil.

Soc. , XIV, 1870, p. 314.

Var. laticollis LECONTE, Ann. Lyc. Nat. Hist. N. Y. , V, 1851 , p. 135.

Elongate, more or less shining, strongly convex, elytra more or

less strongly produced and not suddenly caudate.

Head slightly more than twice as wide as long, quite evenly convex,

moderately finely and evenly punctate. Antenna rather stout, mod-

erately short, outer four joints slightly compressed, more or less

feebly and gradually dilated , third joint equal in length to the next

two combined, fifth, sixth, and seventh subequal in length and each

slightly shorter than the fourth, eighth trapezoidal in outline, ninth

and tenth wider than long, eleventh subtrapezoidal .

Pronotum widest at about the middle, about four-sevenths wider

than long and more than twice as wide as the head ; disc more or less

bright and shining, moderately convex, noticeably declivous at base

and apex, rather narrowly and more or less impressed and opaque

laterally, finely, irregularly and somewhat densely punctate, some-

times granulate laterally ; apex moderately emarginate, obsoletely

or distinctly margined ; sides very strongly arcuate in anterior two-

thirds, thence to base less so or somewhat straight and converging,

and strongly sinuate in front of the basal angles, more or less finely

margined ; base moderately arcuate and rather coarsely margined, a

little narower than the apex ; apical angles small, acuminately pro-

duced and dentiform, very acute and more or less everted ; basal

angles obtuse, sometimes quite prominent.

Propleura smooth, obsoletely punctulate and rugulose.

Elytra elongate oval, smooth and more or less shining, widest at

the middle ; base feebly emarginate and not wider than the contiguous

prothoracic base , humeri obtuse and not at all prominent ; sides

evenly arcuate, frequently broadly and feebly sinuate at sides of

apex, the latter gradually produced ; disc quite evenly and strongly

convex from side to side, more or less gradually and arcuately de-

clivous posteriorly, or sometimes more or less broadly sinuate before

the apex ; surface smooth, punctate, the punctures closely placed in

longitudinal series, the latter moderately closely placed , intervals
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irregularly and more or less sparsely punctulate, punctures usually

not noticeably denser laterally. Elytral suture on apex more or less

deeply impressed. Apex or cauda concave beneath, the surface of

which is formed by the internal elytral surface.

Epipleura slightly widened at base, thence gradually narrowing

to apex, where it narrowly margins the inferior surface of the pro-

duced apex or cauda ; surface smooth and usually impunctate.

Sterna more or less punctate and rugose.

Parapleura more or less punctate.

Abdomen horizontal, obsoletely or rather strongly punctate, rugu-

lose.

Legs more or less moderate, anterior femora armed in the sexes ;

anterior tibial spurs equal and acute. Tarsi similar in the sexes.

Male.-Elongate. Antennæ attaining the posterior fourth of the

prothorax. Elytra usually more than twice as long as wide and more

or less strongly and gradually produced at apex. Abdomen rather

strongly convex, scarcely at all flattened or impressed. Legs some-

what stout, especially the anterior femora, which are armed with

a very acute tooth ; posterior tibiæ more or less arcuate.

Female.- Robust. Antennæ attaining the posterior third of the

prothorax. Elytra suboval, and usually less than twice as long as

wide, rather moderately obliquely declivous posteriorly ; apex more

or less produced. Abdomen strongly convex. Legs moderate ; ante-

rior femora with a more or less acute tooth ; posterior tibiæ straight .

Genital characters, male.-Edeagophore of the usual oblong-ovate

form and rather elongate.

Basale slightly or not arched, quite evenly convex.

Apicale triangular, slightly elongate , not decurved at tip ; surface

rather evenly convex more strongly so apically where the sides appear

compressed, groove at middle two-fourths, fine toward apex and

slightly dilated toward base ; sides feebly sinuate in apical two-

thirds ; apex rather acute and gradually narrowed ; base broadly

lobed at middle, lobe rounded, laterally sinuate.

Sternite transverse, sometimes quite oblong, lobes longer than wide.

Each lobe with the external border evenly and broadly arcuate apic-

ally, quite straight toward base ; internal margin nearly straight ;

apex narrowly rounded ; surface punctate and setose. Membrane not

setose across the bottom of the sinus, the latter rather broad.

Female.-Genital segment trapezoidal , moderate in size, glabrous

and setose.

Valvula (Plate 3 , fig. 7) .- Dorsal plate oblong, slightly concave,

sparsely punctate and setose in apical two-thirds, setæ moderately

short, semirecumbent ; external border straight or feebly and broadly

sinuate ; internal margin quite strongly reflexed in apical half, more
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or less sinuate toward base ; apical margin squarely truncate and

transverse ; angle rectangular or narrowly rounded, with a few rather

long setæ that are also sparsely distributed along the apical margin.

Apex small, subacute, with a tuft of a few rather short setæ. Fossa

rather large.

Appendage quite large, flattened and triangular or semi-elliptical,

broad as long, setose toward tip, with a tuft of quite long setæ.

Superior pudendal membrane attaining the middle of the dorsal

plate and quite distantly longitudinally rugulose.

Ventrolateral surfaces (Plate 3, fig. 8 ) .-Body slightly inflated at

base, rather strongly and transversely concave before the apex, rather

strongly and sparsely punctate ; setæ along the ventral margin of the

fossa rather long and flying. Apex quite densely setose beneath.

Submarginal groove well developed beneath the projecting external

border of the dorsal plate. Internal margins of the valves contiguous

in basal third, genital fissure rather broadly fusiform and closed in

basal half by the inferior pudendal membrane.

Two forms may be recognized as follows :

Forma typica.- Glabrous. Elytra with striæ of small unimpressed

punctules or punctures which are frequently not very evident, inter-

vals somewhat or very irregularly punctulate. Males dimorphic.

The typical males are very strongly but not suddenly caudate ; the

atypical males with the females have the elytral apices moderately or

scarcely produced , and not caudate.

Measurements.-Males : Length, 16.5-30 mm.; width, 5-10.5 mm.

Females: Length, 24.5-28.5 mm.; width, 8-9.5 mm.

Forma punctata.-Glabrous. Antennæ stout, attaining the pos-

terior third of the prothorax. Elytra with serial punctures moder-

ately large, often eroded and feebly impressed , the series rather closely

placed and often irregularly duplicated , intervals irregularly and

finely punctulate, rather more densely so laterally, males apparently

homomorphic and with the females have the elytral apex moderately

produced and not strongly caudate. Legs rather stout.

Measurements.-Males: Length, 22-28 mm.; width, 8-8.5 mm.

Females: Length, 22.5-26.5 mm.; width , 8.5-10.5 mm.

Habitat.-Forma typica.-California ( San Diego County ; San

Diego, elevation 50-300 feet . F. E. Blaisdell, E. C. Van Dyke,

Charles Fuchs, and collection U. S. National Museum ; Poway, eleva-

tion 700 feet, F. E. Blaisdell ; Los Angeles County, E. C. Van Dyke ;

Santa Barbara ; Fort Tejon, April 19-21 , Fuchs and Hopping ; Tulare

County; San Bernardino County) ; Lower California (San Pedro

Martir, collection California Academy of Sciences) .

Forma punctata.—California (Los Angeles County, E. C. Van

Dyke) .

Number of specimens studied, 120 .
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Type in the LeConte collection.

Type-locality.- San Diego, California.

Salient type-characters.-Thorax finely punctate, broad and greatly

rounded at the sides, which are subdepressed , narrowed behind ; basal

angles obtuse, somewhat more prominent than usual. Elytra strongly

convex, finely and seriately punctate, posteriorly declivous, strongly

attenuated, and produced (LeConte) .

Diagnostic characters. The prothorax is usually at least one-half

wider than long, sides very strongly rounded and strongly con-

stricted at base ; anterior angles acute, prominent and dentiform, but

generally smaller than in laticollis , and frequently everted. The ely-

tra in the typical form are elongate and strongly produced in the

males, not suddenly caudate, and directed obliquely downward.

In examples from Fort Tejon the males have the elytra distinctly

caudate, the cauda horizontal and formed nearly as in luca. In the

other forms the elytra are less elongate and moderately produced.

The elytra are never sulcate , but simply with striæ of small punc-

tures that are at times rather coarse and rarely impressed.

The elytral surface is never muricate, and is in this character sepa-

rated from laticollis, the latter having the pronotum more strongly

punctate, duller, and rather broadly impressed and granulate later-

ally ; in acuticauda the pronotum is narrowly or not at all impressed

nor granulate laterally.

From dentipes it must be separated by the form of the pronotum.

In acuticauda the sides of the pronotum are more strongly and less

broadly arcuate and the constriction is more rapidly formed and

larger ; in dentipes the sides of the pronotum are less strongly and

more broadly arcuate, the sinuation is shorter and more gradually

formed. In some examples of acuticauda the pronotum is not wider

than in dentipes, and these are the difficult specimens to place, but

the form of the arcuation still remains the same, and a quick eye can

readily catch the difference.

In forma typica the males may have the hind tibiæ arcuate in basal

half and more or less gradually thickened apically.

General observations.-The middle lobe of the mentum is moder-

ate and rather wide, subparabolic, sometimes subtrapezoidal in out-

line, the apex is seldom truncate ; surface slightly convex centrally

and more or less feebly foveate laterally within the margin.

The prosternum is variable, usually convex or horizontal between

the coxæ and with a moderate mucro behind ; rarely rounded or sub-

truncate behind. The mucro may be horizontal or deflexed .

Mesosternum is more or less oblique and concave.

The abdominal process is quite quadrate and in width equal to the

length of the third segment ; the post-coxal part of the first segment
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is twice as long as the fourth ; the second is a little longer than the

post-coxal part of the first.

The abdominal salient is about a fourth of its width broader than

that of the metasternal process.

The metasternum laterally between the coxæ in length is about

equal to a mesotibia at middle.

The tibial grooves of the femora are well developed and scarcely

entire, the margins are cariniform and become evanescent, usually at

the internal fourth ; their floors are smooth and quite flat.

The anterior margin of the profemoral grooves become quite sud-

denly dentately laminate at about the external fourth .

The protibia are more or less distinctly carinate externally and

feebly compressed , their tarsal grooves are more or less evident and

scabrous and the articular cavities are closed.

The mesotibiæ have the grooves more or less developed and muri-

cate and the articular cavities are closed ; externally obsoletely cari-

nate in basal fourth. The metatibiæ are more or less flattened exter-

nally and roughly sculptured, not at all carinate and the articular

cavities closed.

The tarsi are moderate in length and quite stout.

The protarsi are about a third of their length shorter than a meso-

tarsus. Joints two, three, and four are quite closely articulated , sub-

equal , wider than long and together about equal to the fifth ; the first

is about as long as wide.

The mesotarsi are very little shorter-about an eighth of their

length-than a metatarsus. Joints two, three, and four are subequal,

as long as wide, and together quite equal to the fifth ; the first is

slightly shorter than the next two taken together.

The metatarsi are a little less than half as long as a metatibia.

Joints two and three are subequal and distinctly longer than wide,

together just the least shorter than the fourth, and a little longer

than the first .

ELEODES ACUTICAUDA var. LATICOLLIS LeConte.

Elongate oval, more or less shining and smooth, strongly convex

and not caudate, interstitial punctures of the elytra more or less

muricate.

Head rather large, twice as wide as long, rather moderately con-

vex, very feebly and broadly impressed laterally, finely, irregularly

and rather sparsely punctate, quite densely so laterally, punctures

finely muricate, frontal suture obsolete. Antenna moderately stout ,

reaching to the base of the prothorax, outer four joints feebly com-

pressed and very slightly dilated , third joint very slightly longer than

the next two combined , fourth slightly longer than the fifth , the
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latter, sixth, and seventh subequal, eighth triangular to triangulo-

conical, ninth and tenth suborbicular in outline, eleventh subtrape-

zoidal.

Pronotum widest at about the middle, almost a half wider than

long; disc moderately convex, more strongly so at the angles, rather

finely, distinctly, irregularly and not densely punctate, rather

broadly impressed and granulo-punctate laterally ; apex broadly

and quite evenly emarginate, distinctly margined laterally, and

obsoletely so at the middle ; sides greatly rounded in anterior three-

fourths, thence strongly sinuate and converging to base, rather

coarsely margined ; base feebly arcuate, equal to the apex and

coarsely margined ; apical angles strong, acuminately produced and

dentiform, more or less everted, and somewhat reflexed at times ;

basal angles subrectangular and more or less prominent.

Propleura rather smooth, irregularly and sparsely granulo-muri-

cate, obsoletely rugulose.

Elytra oval to elongate oval, widest at the middle ; base subtrun-

cate, more or less slightly wider than the contiguous prothoracic

base ; humeri obtuse, not rounded nor prominent ; sides evenly

arcuate, apex gradually narrowed , rarely attenuated and not pro-

duced ; disc moderately convex on the dorsum and more strongly

so laterally, arcuately declivous posteriorly ; surface punctate, punc-

tures arranged in rather distant series, moderately small and rather

closely placed, intervals with a series of similar punctures, slightly

more distantly spaced, on the dorsum very faintly muricate, laterally

distinctly so and frequently more distantly spaced, both series be-

coming more irregular and finely muricate on the apex, punctures

minutely setigerous.

Epipleura moderate at the humeri and gradually narrowing to

apex ; surface sparsely and finely submuricately and obsoletely

punctate.

Sterna more or less densely, submuricately punctate, and rugose.

Parapleura rather coarsely and irregularly punctate, punctures

rather shallow.

Abdomen horizontal, rather densely, somewhat finely, submuri-

cately punctate and rugulose.

Legs rather long and somewhat stout ; anterior femora armed in

both sexes ; anterior tibial spurs subequal and acute. Tarsi similar

in the sexes.

Male. Somewhat narrow. Elytra arcuately and rather obliquely

declivous behind. Abdomen moderately convex and slightly flat-

tened at middle on the first three segments. Anterior femora armed

with an acute tooth. Metatibiæ more or less arcuate.
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Female. Somewhat robust. Elytra arcuately declivous posteri-

orly. Abdomen evenly convex. Anterior femora with an obtuse or

subacute tooth. Metatibiæ straight.

Genital characters, male.-Edeagophore oblong-oval, depressed and

not arched.

Basale oblong; surface moderately convex and the sides quite

parallel .

Apicale subequilaterally triangular ; surface evenly convex,

coarsely and sparsely punctate, median groove linear and fine in

middle three-fifths ; sides feebly arcuate from base to apex, the latter

subacute and not produced ; base broadly and arcuately lobed at

middle, feebly sinuate laterally.

Sternite transversely subcrescentiform. Each lobe wider than long ;

external border broadly and evenly arcuate from base to apical

angle, which is introrse at the internal margin, the latter short ; angle

rounded ; surface moderately convex, quite densely punctate in apical

three-fourths ; setose , setæ quite long and quite dense. Membrane

not setose across the bottom of the sinus, the latter short.

Female.-Genital segment rather small, setose , and triangularly

trapezoidal in outline, moderately short.

Valvula (Plate 3, fig. 12 ) .-Dorsal plate oblong with sides slightly

reflexed and moderately concave ; surface glabrous, very sparsely

punctate and setose, setæ moderate in length and somewhat erect ;

external border straight or feebly sinuate ; internal margin feebly

arcuate ; apical margin subtruncate, angle narrowly rounded, both

fringed with rather long hairs, which are somewhat dense at the

angle ; apex small and short, triangular, finely setose, with a tuft of

slightly longer hairs at tip .

Appendage rather small and conical, equal in length to the apex,

finely setose, with a tuft of longer hairs at tip.

Basal prominence small and not very evident.

Superior pudendal membrane attaining the middle of the dorsal

plate ; finely but not strongly longitudinally rugulose.

Ventrolateral surfaces.-Body scarcely swollen in basal half,

broadly concave laterally before the apices ; setose, setæ rather long,

especially upon the inferior margin of the fossa and at angle ; surface

glabrous. Internal margins of the valves contiguous in basal fourth .

Genital fissure fusiform, widest in apical half, closed by the inferior

pudendal membrane in basal moiety.

It is proper to recognize two forms, as follows :

Forma typica.-Elongate, usually large and more or less shining.

Interstitial punctures finely muricate and moderately distant, the

punctures laterally and on the apex more decidedly prickly, each with

a very small stiff seta . Elytral apex gradually narrowed and slightly



REVISION OF ELEODIINI-BLAISDELL. 283

produced in the male ; scarcely produced and obtuse in the female.

Legs long and rather stout.

Measurements.-Males : Length, 24.5-34 mm.; width, 9-10 mm.

Females : Length, 26-32 mm.; width, 10.5-10.5 min.

Forma minor.- Somewhat robust and more or less shining. Inter-

stitial punctures quite distant and very distinctly prickly laterally

and on the apex. Sexes quite homomorphic. Elytral apex scarcely

produced and more or less abtuse. Legs moderate.

་

Measurements.-Males : Length, 22.5-27 mm.; width. 8-9.5 mm.

Females: Length, 21.5-26.5 mm.; width, 9.2-8.5 mm.

Habitat.-Forma typica.- California (San Diego County, Los

Angeles County ; collections Charles Fuchs, E. C. Van Dyke, F. E.

Blaisdell, and U. S. National Museum ; Fort Tejon, April 19–21 ,

Fuchs and Hopping) ; St. Nicholas Island (collection U. S. National

Museum) .

Forma minor.-California (Poway, elevation 700 feet, F. E. Blais-

dell ; Fort Tejon, Fuchs and Hopping; collection U. S. National

Museum) .

Number of specimens studied, 125.

Type in the LeConte collection.

Type-locality. San Diego, California.

Salient type-characters .-Thorax broad, sides greatly rounded and

subdepressed ; narrowed behind ; basal angles rectangular, somewhat

unusually prominent ; anterior angles acuminate. Elytra finely and

seriately punctate ; apex declivously attenuated ( LeConte) .

Diagnostic characters.—This race is separated from acuticauda by

the form of the pronotum, elytral apices, and sculpturing.

Acuticauda has the pronotum very narrowly granulate and very

feebly impressed laterally along the margin ; the disc is nearly evenly

convex from side to side ; in laticollis the sides are quite broadly

impressed and granulate ; consequently the surface is less evenly and

less strongly convex.

In acuticauda the punctuation is simple, while laticollis is remark-

able for having the interstitial punctures very finely muricate ; on

the elytra laterally the interstitial punctures are distinctly prickly,

on the apex irregular and likewise muricate.

In laticollis the elytra are never caudately produced, although at

times somewhat gradually narrowed, but never as strongly as in

acuticauda.

Dentipes forma elongata may have the pronotum somewhat im-

pressed laterally and more or less granulate, but here the form of the

prothorax must be the diagnostic criterion . (See acuticauda and

synopsis. )
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A series of laticollis from St. Nicholas Island is almost distinctive

of another race (forma insularis) or insular form. The pronotum is

notably bright and shining, and the general form is rather more

elongately robust .

General observations.- The middle lobe of the mentum is moderate

and subparabolic or subtrapezoidal in outline ; the surface is very

feebly convex and coarsely punctate, rarely feebly foveate laterally.

The prosternum is but moderately prominent ventrally with the

coxa, evenly arcuate antero-posteriorly and mucronate behind, or

subhorizontal with the tip mucronate ; frequently deeply and longi-

tudinally grooved between the coxæ.

The mesosternum is more or less arcuately declivous and more or

less broadly concave.

The abdominal intercoxal salient is quite quadrate and in width is

a little shorter than the third segment; the post-coxal part of the

first is a little longer than the third ; the second twice as long as the

fourth, and the third is a third of its length shorter than the second.

The abdominal process is about a fourth of its width wider than

the metasternal salient.

The metasternum laterally between the coxæ is quite short and in

length is about equal to the width of a mesotibia at middle.

The tibial grooves of the femora are well developed, and the mar-

gins are quite cariniform; the floors are quite flat, opaque, and fre-

quently slightly granular, especially on the meso- and metafemora.

The profemoral grooves are subentire, the margins slightly evanes-

cent before the base, and the anterior margins are dentately laminate

near the outer third . The mesofemoral grooves are evanescent at

basal fourth, those of the metafemora at basal third.

The external surface of the protibia is more or less distinctly cari-

nate and the tarsal grooves are more or less evident, sometimes feebly

glabrous toward apex, but generally scabrous ; the articular cavities

are not strongly closed .

The meso- and metatibiæ have the articular cavities strongly closed

and margined ; the tibiæ are not carinate. Externally both have the

grooves evident in apical two-thirds, with rest of the surface very

densely, strongly, and muricately sculptured .

The tarsi are quite stout. The protarsi are about two-sevenths of

their length shorter than a mesotarsus. Joints two, three, and four

are subequal and slightly wider than long, together about equal to the

fifth ; first joint about as long as wide.

The mesotarsi are about a ninth of their length shorter than a meta-

tarsus. Joints two, three, and four are subequal and about as long as

wide, together longer than the fifth ; the first is about one and a half

times longer than wide.
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The metatarsi are not quite equal to half of the length of a meta-

tibia . Joints two and three are subequal, together shorter than the

fourth and longer than the first.

ELEODES ESCHSCHOLTZII Solier.

Eleodes eschscholtzii SOLIER, Studi Entomol. , II , 1848 , p . 254.-CHAMPION ,

Biol. Centr.-Amer., IV, Pt. 1 , 1884, p . 77, pl. 11 , fig. 24, male.

Var. luca LECONTE, Smithsonian Miscell. Coll. , 167, Pt . 1 , 1866 , p. 114.—

HORN, Trans. Amer. Phil. Soc . , XIV, 1870, p. 312.

Elongate, fusiform oval, smooth and more or less shining, strongly

and more or less caudate.

Head about twice as wide as long, more or less convex, feebly im-

pressed within the sides of the frons, rather finely , more or less irregu-

larly, and not very densely punctate. Antenne long and moder-

ately slender, outer four joints feebly compressed, gradually and fee-

bly dilated , third joint scarcely as long as the next two combined,

fourth to the seventh inclusive subequal, eighth subtriangular, ninth

and tenth more or less orbicular to feebly oval, eleventh ovate and

obliquely truncate at tip .

Pronotum quadrate, widest at the middle, an eighth to a fourth

wider than long; disc moderately and evenly convex, declivous at the

apical angles, finely to obsoletely, evenly and rather sparsely punctu-

late ; apex truncate to more or less evenly emarginate, finely margined ,

obsoletely so at the middle ; sides evenly and feebly to moderately

arcuate, finely margined ; base feebly arcuate and finely beaded, and

about a fourth wider than the apex; apical angles subrectangular to

obtuse and not rounded, or acute and more or less advanced ; basal

angles obtuse and not rounded.

Propleura obsoletely punctulate and more or less rugulose.

Elytra oval, widest at the middle ; base truncate to feebly emargin-

ate, very slightly wider than the contiguous prothoracic base ; humeri

obtuse, not rounded nor prominent ; sides evenly arcuate, apex more

or less produced ; disc evenly and strongly convex from side to side,

obliquely to arcuately and more or less gradually declivous posteri-

orly; surface striato-punctate, punctures moderate in size , closely

and regularly placed, in moderately distant and more or less im-

pressed series, the intervals with a series of irregularly and more or

less distantly spaced, very fine punctures ; punctures not becoming

confused at the sides or apex, the intervals scarcely convex, but

becoming slightly so on the apex, where the suture is more or less

impressed.

Epipleura rather narrow and gradually narrowing from base to

apex, where they extend narrowly along the sides of the inferior sur-
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face of the cauda or produced apex ; surface finely and obsoletely

punctulate.

Sterna more or less finely, densely, obsoletely punctate and rugulose.

Parapleura more or less finely and rather densely punctate.

Abdomen horizontal, finely, obsoletely punctulate and rugulose,

punctures denser on the fifth segment.

Legs quite slender and moderately long, usually not strongly sculp-

tured ; anterior femora armed in both sexes ; anterior tibial spurs

subequal and acute ; tarsi similar in the sexes.

Male.-Elongate and somewhat slender. Antennæ attaining a

slight distance beyond the prothoracic base, the latter a little greater

than the width of the prothorax. Elytra very obliquely declivous,

then subhorizontally produced at apex into a long cauda, the latter

frequently with the sides more or less converging to tip, which is

slightly deflexed. Abdomen quite strongly convex, feebly, longi-

tudinally, and narrowly impressed at middle on first three segments.

The anterior femora armed with a moderate and acute tooth ; pos-

terior tibiæ quite strongly arcuate to slightly beyond the middle, then

rather suddenly dilated and straight to apex.

Female. Quite robust . Antennæ not quite attaining the protho-

racic base, the latter equal to the length. Elytra moderately broadly

oval, arcuately declivous posteriorly, apex slightly produced and sub-

acute. Abdomen strongly convex. Anterior femora with a more or

less obtuse tooth, and the metatibiæ straight without being widened

apically.

Measurements.-Males : Length, 27-29 mm.; width, 9-9 mm.

males: Length, 24-25.5 mm.; width, 9-9.5 mm.

Fe-

Genital characters, male.-Edeagophore elongately subfusiform

and feebly arched.

Basale more or less oblong, evenly convex above, and the sides

evenly and moderately arcuate.

Apicale elongately triangular and very feebly decurved ; surface

moderately and evenly convex above, with a narrow median longi-

tudinal groove ; sides feebly arcuate or straight ; apex not produced

and narrowly rounded ; base acutely lobed at middle, broadly and

feebly sinuate laterally.

Sternite subparabolic in outline. Each lobe triangular ; external

border more or less evenly arcuate ; apex rather broadly rounded ; in-

ternal margin more or less sinuate ; surface glabrous, rather evenly,

moderately densely punctate and setose in apical three- fourths, setæ

moderate in length, becoming long on the apex. Membrane not

setose across the bottom of the sinus, the latter rather triangular.

Female.-Genital segment robust, subquadrate and strongly chiti-

nized.
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Valvula.--Dorsal plate more or less oblong, glabrous and shining,

sides very strongly reflexed ; surface deeply concave, very finely,

sparsely punctate and finely setose ; external border rather strongly

arcuate ; internal margin more or less sinuous ; apical margin promi-

nent , evenly and moderately arcuate, angle rounded. Apex short

and triangular ; valvular membranes strongly exposed between the

apices caudad to the pudendal membrane.

Appendage subsemielliptical, rather equal in length and size to

the apex. Appendage, apex, and margin of the fossa finely punctate

and setose, setæ short and inconspicuous.

Superior pudendal membrane attaining the middle of the dorsal

plate and longitudinally rugulose.

Ventrolateral surfaces.-Body moderately inflated and glabrous,

transversely and broadly concave before the apices, the latter finely

punctate and setose. Submarginal groove more or less obsolete. In-

ternal margins of the valves contiguous in basal third ; genital fissure

narrowly fusiform and closed in basal half by the visible inferior

pudendal membrane.

Habitat.-Mexico (Sinaloa, coll. Chas. Fuchs; Alamos, Buchau-

Hepburn ; Presidio, Forrer ) . United States (Texas) .

Number of species studied, 5 (8 ? ) .

Type is probably with the Solier collection .

Type-locality.-Mexico (Alamos ?) .

Salient type-characters.-Thorax quadrate ; disc very finely punc-

tulate ; apex feebly emarginate ; apical angles subacute and slightly

prominent anteriorly ; sides evenly but not strongly arcuate ; basal

angles obtuse. Elytra striato-punctate, punctures moderate and

closely placed in the series, intervals scarcely convex and with a

series of rather distantly spaced punctules ; cauda horizontal.

Diagnostic characters.-The figure given in the Biologia I take

to represent what is probably a typical form of this species. I can

not see that it differs very much from some of the less strongly de-

veloped forms of luce. The prothorax is quadrate, with the sides

feebly and evenly rounded from base to apex ; apical margin feebly

emarginate, angles small, acute, and just feebly prominent anteriorly.

In the specimens before me the sides of the prothorax are rather

less rounded, apical margin very feebly emarginate or truncate and

the apical angles scarcely at all prominent. The general form of the

body is rather more slender, with outline more evenly fusiform . The

cauda narrows somewhat to tip.

I do not believe that a large series could be separated from a simi-

Jarly large series of luca.

In a series of five examples (4 males and 1 female) mentioned

in the Biologia, the largest male measures 35 mm. , including the
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caudal prolongation of 6 mm.; similar large males are common in

the series of luce taken in Lower California . The hind tibiæ are

curved in basal half, straight and thickened toward apex as in luca.

General observations. The middle lobe of the mentum in the ex-

amples at hand is triangulo-trapezoidal, more or less arcuately

rounded at apex ; surface is coarsely punctate, just noticeably convex

and scarcely at all foveate laterally.

The prosternum in the series under examination is rounded antero-

posteriorly, feebly mucronate or not. In the larger examples it

would no doubt be strongly mucronate as in luce. In a large male

without locality and in the U. S. National Museum collection, the

prosternum is horizontally and triangularly mucronate, exactly as in

the large specimens of luce; the specimen measures 33 mm. Two

accompanying females have similar prosterna. These specimens are

without doubt from Mexico.

The mesosternum is the same as in luca, except that it is less ver-

tically oblique.

The abdominal process is subquadrate and feebly transverse , in

width equal to the length of the third segment ; the post-coxal por-

tion of the first segment is equal in length to that of the second ;

the third is scarcely twice the length of the fourth and about a third

of its length shorter than the second.

The abdominal process is about a fourth of its width greater than

that of the metasternal salient .

The metasternum laterally between the coxæ is about equal in

length to the width of a mesotibia at apex.

The tibial grooves of the femora are well defined, margins carini-

form , floors plane, opaque and smooth. Those of the profemora

nearly attain the femoral base and the margins become contiguous.

The margins of the grooves on the mesofemora become evanescent

at the internal fourth before becoming contiguous. On the meta-

femora the margins are evanescent at internal third. The meso- and

metafemora have the grooves somewhat narrow. On the profemora

the anterior margin of each groove is dentately laminate at external

fourth.

The protibiæ are more or less carinate externally and not com-

pressed ; the articular cavities are more or less open, and the tarsal

grooves are more or less developed and scabrous.

The meso- and metatibiæ are not carinate externally and the artic-

ular cavities are closed. The tarsal grooves of the mesotibiæ are

quite well defined in apical two-thirds ; the sides of the grooves are

muricate and the floors smooth and opaque. The metatibiæ are sim-

ply flattened externally or feebly grooved and muricate.

The tarsi are moderate in length and stoutness.
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The protarsi are about a third of their length shorter than a meso-

tarsus. Joints two, three, and four subequal, apparently very slightly

wider than long, and together about equal to the fifth ; the first about

as long as wide.

The mesotarsi are very slightly shorter than a metatarsus. Joints

two, three, and four subequal, scarcely longer than wide, and together

just a little longer than the fifth ; the first about one and a half times

longer than wide.

The metatarsi are a little shorter than half of the length of a meta-

tibia . Joints two and three subequal, distinctly longer than wide

and together scarcely as long as the fifth, a little longer than the first .

ELEODES ESCHSCHOLZII var. LUCE LeConte.

Elongate, more or less shining, convex and more or less caudate.

Head twice as wide as long, moderately and evenly convex, rather

finely, quite evenly and not densely punctate. Antennæ long and

slender, subequal in length in the sexes, outer four joints feebly com-

pressed and slightly dilated, third joint subequal in length to the

next two combined, fourth very slightly longer than the fifth, the

latter to the seventh inclusive subequal, eighth a little shorter and

obconical, ninth and tenth scarcely wider than long, eleventh more

or less ovate.

Pronotum more or less quadrate, widest at the middle, usually

about a sixth to a third wider than long, and less than twice as wide

as the head ; disc smooth, moderately and evenly convex, slightly

declivous at the apical angles, very finely, evenly and sparsely, or

obsoletely punctulate ; apex deeply emarginate, finely or obsoletely

margined ; sides evenly and not strongly arcuate, very finely mar-

gined ; base feebly arcuate, finely beaded, and about a sixth wider

than the apex ; apical angles porrect and acute, at times dentiform

and more or less everted ; basal angles obtuse.

Propleura smooth, more or less rugulose and finely punctulate

anteriorly.

Elytra more or less oval, smooth, usually widest at the middle ;

base subtruncate to feebly emarginate and a little wider than the

contiguous prothoracic base ; humeri obtuse, not rounded nor promi-

nent ; sides evenly arcuate, apex more or less caudate ; disc evenly

convex and punctato-striate, striæ slightly impressed with the punc-

tures rather coarse and closely placed, intervals scarcely convex with

a series of extremely fine punctules that are more or less irregularly

placed, not becoming asperate at the sides and apex. Cauda slightly

deflexed at tip, above with the elytral suture impressed, beneath con-

cave, the concavity being formed by the general internal surface of

the elytra.

59780-Bull. 63-09- -19
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Epipleure quite wide at the humeri, thence gradually and rather

rapidly narrowing for a short distance, then less rapidly to apex,

where they narrowly margin the sides of the inferior surface of the

cauda ; surface smooth, generally impunctate.

Sterna more or less punctate and rugulose.

Parapleura not strongly punctate.

Abdomen horizontal, finely, sparsely, quite evenly punctate and

more or less rugulose.

Legs rather long and quite slender ; anterior femora armed with a

straight, acute tooth in both sexes ; tibial spurs similar in the sexes

and rather small, the anterior being equal and acute. Tarsi similar

in the sexes.

Male.-Elongate and dimorphic. Pronotum nearly quadrate, about

a sixth to less than a third wider than long. Elytra gradually de-

clivous posteriorly ; apex briefly produced or strongly and horizon-

tally caudate, and accordingly two forms may be recognized :

Forma typica with the cauda equal to about a fourth of the entire

length of the elytra. Abdominal segments one to three usually

broadly and longitudinally impressed ; posterior tibiæ quite strongly

arcuate in basal half, thence to apex straight and distinctly widened.

Forma ecaudata with the elytral apex simply obliquely and briefly

produced, acute at tip. Abdomen evenly convex from side to side ;

posterior tibiæ not arcuate and not more suddenly widened toward

apex.

Female.-Robust. Pronotum slightly transverse and about a

fourth to a third wider than long. Elytra more or less broadly oval

and slightly ventricose, quite strongly, suddenly and obliquely decliv-

ous posteriorly ; apex simply acute . Abdomen evenly convex.

terior tibiæ straight.

Pos-

Genital characters, male.-Edeagophore oblong-ovate, rather small

and slightly arched.

Basale evenly convex, oblong, with the sides subparallel, and about

twice as long as the apicale.

Apicale longer than wide at base, triangular ; surface evenly con-

vex, with a very fine median groove extending from near the base to

the apex, where it becomes wider ; sides nearly straight or feebly

arcuate ; apex acute and not produced ; base subacutely lobed at the

middle and sinuate laterally.

Sternite truncately subtriangular. Each lobe with the external

border straight in basal two-thirds converging toward apex, thence

evenly arcuate to angle ; internal margin rather arcuate, apex nar-

rowly rounded ; surface rather strongly and densely punctate

throughout, setose, setæ quite long and dense at tip. Membrane not

setose across the bottom of the sinus, the latter rather broad.
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Female.-Genital segment subquadrate, not strongly developed at

base, moderate in size, and setose.

Valvula (Plate 1 , fig. 21 ) .-Dorsal plate, oblong, with sides more or

less reflexed ; surface moderately concave, finely and sparsely punc-

tate, and with rather short setæ ; external border moderately arcuate ;

internal margin quite straight and parallel ; apical margin subtrun-

cate and fringed with a few very short hairs ; angle subrectangular

and without conspicuous setæ . Apex short, stout, and triangular,

with few very short hairs at tip.

Appendage moderately large, as long as the apex, flattened , semi-

elliptical, and broadly rounded at tip, with two or three long setæ,

others short and scattered over the surface . Fossa moderate in size.

and not conspicuously fringed with setæ, situated beneath the ex-

ternal half of the apical margin of the dorsal plate.

Superior pudendal membrane attaining about the middle of the

dorsal plate and longitudinally rugulose. Valvular membranes visi-

ble between the apices caudad.

Ventrolateral surfaces.-Body slightly swollen at base, moder-

ately and transversely concave before the apex, the latter covered

with short setæ. Submarginal groove normal and linear, more or

less visible from above, especially in dried specimens ; lateral plate

not visible externally when viewed from above. Internal margins of

the valves contiguous for a short distance at base ; genital fissure long

and fusiform, closed in basal half by the inferior pudendal mem-

brane.

The three following forms are to be recognized :

Forma typica.-Moderate in size. Males more or less caudate.

Elytra striato-punctate and not noticeably inflated .

Measurements.-Males : Caudate form: Length, 20-28 mm; with

cauda, 23-31.5 mm.; width, 8-10.5 mm. Ecaudate form: Length,

24-28 mm.; width, 9-9.5 mm. Females : Length, 22-27 mm.; width

9.2-11.5 mm.

Forma inflata.-Quite robust . Elytra striato-punctate and more

or less distinctly inflated (Plate 1 , fig. 22) .

Measurements.-Males : Not at hand. Females: Length, 26.5-32

mm.; width, 11.5-13.2 mm.

Forma grandis.-Very robust and elongate, smooth, body very

evenly and gradually narrowed behind. Elytral striæ more or less

obsolete.

Measurements.-Male : Length, 37 mm.; width , 13.5 mm.

Habitat.-Lower California.

Forma typica.— Cape St. Lucas ; Santa Rosa , Gustav Beyer ; San

Jose del Cabo, collections of Charles Fuchs and California Academy

of Sciences
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Forma inflata.- San Jose del Cabo, collection Charles Fuchs.

Forma grandis.-Calmalli mines, collection California Academy

of Sciences.

Number of specimens studied , 140.

Type in the LeConte collection .

Type-locality.- Cape St. Lucas, Lower California.

Salient type-characters.-Thorax quadrate, apex deeply emargi-

nate, apical angles porrect and acute, but not acuminate ; sides mod-

erately rounded, basal angles obtuse ; disc moderately convex and

sparsely punctulate. Elytra oval and convex, acutely attenuate be-

hind, strongly striato -punctate, striæ slightly impressed , intervals

punctulate (LeConte) .

Diagnostic characters.-The characters that separate this race from

eschscholtzii are very feeble. In luce the apical angles of the pro-

thorax are more strongly prominent anteriorly and the apical mar-

gin more strongly emarginate. The prothorax is less typically quad-

rate and the cauda is less attenuated toward tip. From the differ-

ences presented by the series before me, I have no doubt but that a

larger series from the different geographical regions would prove

these differential characters of no value.

In the strongly developed males with long caudæ the hind tibiæ

are more or less arcuate in the basal half and rather abruptly dilated

in the apical moiety, these characters are not evident in the ecaudate

form.

From the forms of acuticauda it is separated by the striato-punc-

tate elytra, by the sides of the pronotum being quite feebly rounded ,

and by the elytral apices being more abruptly attenuate, the cauda

being horizontal.

From dentipes it is readily known by the quadrate prothorax with

feebly rounded sides.

Forma inflata has to be separated from ventricosa by the sides of

the pronotum being less convergent anteriorly and by the greater

width of the apex as compared with the base ; the elytra are not so

decidedly inflated and the apices are not produced in the females.

This form appears to lead toward ventricosa-in fact may be inter-

mediate, but undoubtedly has great affinity with luca. A large

series of both species would no doubt demonstrate this relationship.

The males are probably ecaudate.

Forma grandis is a wonderful specimen of gigantism-such phe-

nomenal development makes the limiting of species exceedingly diffi-

cult in the absence of an ample series . The epipleuræ are wide at

the humeri and rather rapidly narrowing to opposite the meta-

sternal epimera, thence narrower, with margins gradually converging

to apex. Fourteen series of very fine punctules are clearly indicated

upon each elytron.
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General observations.-The middle lobe of the mentum is variable,

but nearly always triangular, in the large examples quite equilaterally

so ; the apex is scarcely truncate, generally distinctly rounded ; sur-

face more or less irregular from the broad, shallow, lateral foveæ.

The prosterna in the series before me are exceedingly variable. In

the more strongly developed examples the prosternum is horizontal

and triangularly, strongly mucronate ; in the smaller specimens it is

rounded antero-posteriorly and without a mucro, at other times it is

more or less mucronate behind and more or less convex between the

coxæ. The prosternum is not strongly prominent ventrally with the

сохӕ .

The prosternum in forma grandis has an extraordinary develop-

ment. It is horizontal between the coxæ and uncinately produced

and slightly but evenly decurved, arcuately sinuate above the mucro.

The mesosternum is more or less oblique and concave.

The abdominal process is subquadrate, slightly transverse, with its

width about equal to the length of the post-coxal part of the first

segment, and also to the length of the third ; the second is about twice

the length of the fourth.

The abdominal salient is about a fourth of its width broader than

the metasternal process.

The metasternum laterally between the coxæ is about as long as the

width of a mesotibia at middle.

The tibial grooves of the femora are well developed, with the

margins more or less distinctly cariniform. The profemoral grooves

are moderately wide, with the sides feebly arcuate or quite straight,

the latter becoming contiguous at the femoral base ; the anterior

margins are quite acutely dentately laminate at the outer third ; the

floors are nearly flat, opaque, and smooth.

The mesofemoral grooves have the sides evanescent at about basal

fifth, while those of the metafemora become evanescent at basal

fourth. The floors of the grooves on both are flat and glabrous.

The protibiæ are feebly compressed and the mesotibiæ just notice-

ably so. The protibiæ are distinctly carinate externally ; the tarsal

grooves are more or less well marked and scabrous ; the articular

cavities are nearly always closed .

The metatibiæ are variable in form and carinate to a slight extent

the grooves are more or less well marked and at times rather deep,

subglabrous, and opaque ; the articular cavities are closed .

The metatibiæ are variable in form and carinate to a slight extent

externally in basal fourth ; the grooves are more or less obsolete or

feeble and the articular cavities are closed .

The tarsi are more or less variable in length and thickness ; usually

moderate. The protarsi are about a third of their length shorter

than a mesotarsus. Joints two, three, and four are subequal, the
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fourth is at times very slightly longer than the second, all are wider

than long and together a little shorter than the fifth ; the first is about.

as long as wide.

The mesotarsi are about an eighth of their length shorter than a

metatarsus. Joints two, three, and four are subequal, scarcely longer

than wide and together slightly longer than the fifth ; the first is

about one and a half times longer than wide.

The metatarsi are slightly shorter than half the length of a meta-

tibia. Joints two and three are subequal and a little longer than

wide, together scarcely as long as the fourth, and noticeably longer

than the first.

ELEODES TENUIPES Casey.

Eleodes tenuipes CASEY, Ann. N. Y. Acad. Sci . , V. Nov., 1890, p. 399.

Elongate-ovate, rather smooth and shining. Caudate.

Head twice as wide as long, finely and sparsely punctate, very

slightly convex. Antenna moderate, scarcely compressed and not

dilated in outer four joints, third joint a little longer than the next

two taken together, fourth just a trifle longer than the fifth , the lat-

ter to the eighth, inclusive, subequal, eighth subtriangular, ninth and

tenth suborbicular, eleventh ovate.

Pronotum quite quadrate, about a seventh wider than long, widest

just at or a little in advance of the middle ; disc evenly and moder-

ately convex, minutely and very sparsely punctulate ; apex quite

truncate, more or less finely and obsoletely margined ; sides quite

evenly and not strongly arcuate from base to apex, finely beaded ; base

broadly and very feebly arcuate, about equal to the apex and about

a sixth shorter than the length ; apical angles very acute , small, denti-

form, and everted ; basal angles obtuse, feebly or scarcely rounded.

Propleure quite smooth externally, more or less obsoletely punctate

and rugulose.

Elytra elongate oval, widest at the middle ; base feebly emarginate,

and equal to the contiguous prothoracic base ; humeri obtuse, not in

the least prominent ; sides evenly arcuate, apex more or less pro-

duced ; disc moderately convex on the dorsum, quite evenly rounded

laterally, arcuately and obliquely declivous behind, punctate, punc-

tures arranged in distant unimpressed rows of fine, simple, moder-

ately approximate punctures, the intervals each with a single series

of still finer and widely spaced punctures, which are generally simple,

but which laterally toward apex become very coarse sparse asperities.

Epipleura moderate in width beneath the humeri , thence gradually

narrowing to apex, where it narrowly margins externally the infe-

rior surface of the elytral prolongation ; surface smooth, sparsely and

very finely punctate toward apex.
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Sterna more or less obsoletely punctate and very feebly rugulose.

Parapleura coarsely and somewhat obsoletely punctate.

Abdomen horizontal, quite smooth, very finely and sparsely punc-

tulate, finely rugulose.

Legs rather long and slender. Anterior femora more or less

armed ; anterior tibial spurs subequal and rather stout. Tarsi similar

in the sexes, with the spinules beneath quite slender.

Male.-Body moderately slender, antennæ attaining the base of the

prothorax. Elytra produced at tip forming a cauda , which is nearly

horizontal and 4 mm. more or less in length, with its inferior surface

formed by the general internal surface of the elytra. Abdomen

moderately convex, more or less feebly impressed along the median

line on the first three segments. Anterior femora armed with a

slender and acute tooth at the outer third.

Measurements.-Males : Length, with cauda , 30.5-31 mm.; width,

10-10.8 mm. Females : Unknown to me.

Genital characters, male.-Edeagophore elongately fusiform, not

arched.

Basale elongate oblong, very moderately convex, with sides slightly

arcuate.

Apicale elongate, triangular, nearly twice as long as wide, mod-

erately convex above, groove very fine and linear ; sides feebly

arcuate, just noticeably sinuate in apical half, tip subacute ; base with

a broad rounded lobe at central two-fourths, laterally feebly sinuate.

Sternite transversely parabolic. Each lobe rather short, with the

external border evenly arcuate and continuously so with the apical

border, which is rather broadly arcuate, angle not evident ; internal

border short, feebly arcuate or straight ; surface feebly convex ,

sparsely punctate and setose, setæ quite long, longer and denser

on the apical margin, impunctate in basal fourth. Membrane not

setose across the bottom of the sinus, the latter rather broad.

Habitat.-Texas (El Paso) .

Number of specimens studied, 1 male ; type not seen.

Type a male in the collection of Colonel Casey. Collector, G. W.

Dunn.

Type-locality.-El Paso, Texas.

Salient type-characters.-Prothorax with the apex very nearly as

wide as the base, broadly, feebly emarginate in circular arc, the

apical angles very acute and in the form of small everted teeth ; base

very feebly arcuate ; basal angles extremely obtuse ; sides almost

evenly and distinctly arcuate ; disc widest just visibly before the

middle, rather strongly and evenly convex, minutely and very

sparsely punctate. Elytra with humeri not prominent ; disc with

distant unimpressed rows of fine simple moderately approximate

punctures, the intervals each with a single line of still finer and ex-
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tremely widely spaced punctures, which are generally simple, but

which laterally toward apex become very coarse sparse asperities

(Casey) .

Diagnostic characters.—In tenuipes the apical angles of the pro-

thorax are strongly everted, the sides are quite evenly arcuate ; in

wickhami the apical angles are not everted and the sides are oblique

posteriorly ; in tenuipes and in a specimen received from Professor

Wickham-the latter I refer to wickhami-the elytra are similar

and more elongately oval than in luca. In the specimen of tenuipes

before me the elytra are very slightly widened behind the middle and

this character is less evident in Wickham's specimen. In both the

length of the prothorax is comparatively greater as compared to the

width than in luca ; the latter when well developed have the apical

angles of the prothorax acute and prominent anteriorly, with the

apex distinctly and evenly emarginate, and in the ecaudate form these

characters are less strongly marked . Professor Wickham's specimen

is of interest, combining the characters of tenuipes and wickhami.

Some specimens of luce have the apical angles of the prothorax

more or less strongly everted .

In the specimens of eschscholtzii before me the prothoracic apex

is quite truncate and the angles are subacute and not prominent an-

teriorly.

General observations.-The middle lobe of the mentum is moderate

in size, with the apex arcuate, the surface is moderately coarsely

punctate and feebly scabrous, not noticeably setose.

The prosternum is arcuately convex between the coxa , and with

them protuberant ventrally. It is not mucronate nor longitudinally

grooved in the specimen before me.

The mesosternum is arcuately and vertically declivous, broadly and

moderately concave.

The abdominal intercoxal salient is quadrate and about a third of

its length shorter than the post -coxal portion of the segment, the lat-

ter being slightly shorter than the second, which is about a fourth

longer than the third , the latter being less than twice as long as the

fourth.

The abdominal salient is about a sixth of its width wider than the

metasternal process.

The metasternum laterally between the coxæ is about as long as the

width of a mesofemur at base.

The tibial grooves of the femora are well defined by cariniform

margins, the floors are glabrous and shining, and nearly plane. Those

of the profemora are moderately wide and nearly attain the femoral

base ; the margins are scarcely arcuate and gradually converge to the

base, where they become contiguous ; the anterior margins are acutely

and dentately laminate at the apical fourth. On the mesofemora the
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grooves are narrower and gradually converge to become evanescent

at basal fourth without becoming contiguous.

The metafemora have the grooves moderately narrow and evanes-

cent at basal third, where the margins are distant.

The protibiæ are slightly compressed and distinctly carinate exter-

nally in basal two-thirds ; the tarsal grooves are not strongly devel-

oped and limited posteriorly by a series of rather coarse and sparse

denticulations, and the floors are subscabrous ; the articular cavities

are more or less closed .

The mesotibiæ are scarcely compressed and feebly carinate exter-

nally in basal fourth ; the tarsal grooves are rather well developed,

rather broad apically, gradually narrowing toward base, and their

floors are subglabrous, being limited by muricate margins ; articular

cavities closed.

The metatibiæ are somewhat rounded, obsoletely carinate in basal

third externally, thence to apex more or less flattened and concave ;

surface of the grooves more or less shining and sparsely subasperate ;

articular cavities closed.

The tarsi in the specimen at hand are moderately long and rather

stout.

The protarsi are about a third of their length shorter than a meso-

tarsus. Joints two, three, and four are subequal, wider than long,

and together equal to the fifth ; the first is about as long as wide.

The mesotarsi are subequal in length to a metatarsus. Joints two

and three about as wide as long, the fourth scarcely as wide as long,

apparently very slightly decreasing in length from the second to the

fourth, together subequal to the fifth ; the first is a little longer than

wide.

The metatarsi are about four-tenths as long as a metatibia. Joints

two and three about equal in length and size, a little longer than wide

and together scarcely as long as the fourth ; the first is about one and

a half times longer than wide.

ELEODES WICKHAMI Horn.

Eleodes wickhami HORN, Trans. Amer. Ent. Soc. , XVIII , Feb., 1891 , p. 41, pl.

I, fig. 12.

Elongate, more or less shining and caudate.

Head twice as wide as long, rather opaque, feebly convex, finely

and very sparsely punctate, frontal suture distinct. Antenna rather

long, reaching to or slightly beyond the prothoracic base, not com-

pressed nor dilated in outer three joints, third joint a little longer

than the next two taken together, fourth very little longer than the

fifth, the latter to the seventh inclusive subequal, eighth slightly

shorter and a little more robust , ninth and tenth orbicular , eleventh

ovate.
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Pronotum subquadrate, one-sixth wider than long, slightly nar-

rowed behind, widest at or just in advance of the middle ; disc mod-

erately convex, sparsely, very finely and indistinctly punctulate ;

apex slightly emarginate to subtruncate, finely and more or less ob-

soletely margined ; sides slightly and evenly arcuate anteriorly, and

more or less oblique posteriorly, sometimes slightly sinuate before the

basal angles, finely margined ; base feebly arcuate and finely beaded,

about one-seventh wider than the apex ; apical angles more or less

distinct, acute, not everted although sometimes feebly reflexed ; basal

angles obtuse, not rounded.

Propleura smooth, obsoletely punctate and more or less rugulose.

Elytra elongate oval, widest at the middle ; base feebly emarginate,

very slightly wider than the contiguous prothoracic base ; humeri

obtuse, not prominent nor rounded ; sides evenly arcuate or subpar-

allel, attenuate posteriorly and arcuately declivous with the apex

more or less caudate ; disc slightly and evenly convex on the dorsum,

more strongly so and broadly rounded laterally, punctate, punctures

fine and more or less indistinct and arranged in series, sometimes

feebly impressed, intervals with a single row of fine , widely spaced

punctures, which are generally simple, but may become small asperi-

ties on sides about apex.

Epipleura moderate in width beneath the humeri and gradually

narrowing to the apex ; surface smooth and more or less obsoletely

punctulate.

Sterna rather smooth and more or less obsoletely punctate and

rugose.

Parapleura more or less coarsely and obsoletely punctate.

Abdomen horizontal, somewhat shining, indistinctly, sparsely

punctulate, and more or less transversely rugulose.

Legs rather long and moderate in thickness ; anterior femora

armed in one sex at least ; anterior tibial spurs subequal and rather

stout. Tarsi similar in the sexes with the spinules beneath moder-

ately stout.

Male.-Body slightly robust. Elytra arcuately and obliquely de-

clivous behind, prolonged into a narrow, horizontal cauda, whose

under surface is a part of the general internal surface of the elytra,

the epipleuræ passing narrowly along the sides to tip, the latter

slightly decurved . Abdomen feebly and broadly impressed at middle,

especially on the second segment. Anterior femora with an acute and

rather stout tooth at outer fourth ; anterior tibiæ more or less con-

stricted at base. Middle and posterior femora simple ; posterior

tibiæ frequently slightly arcuate and narrow in basal half, generally

more or less abruptly dilated in apical moiety ; both the middle and

hind tibiæ generally with the surface quite asperate in apical half.
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Measurements.-Males: Length, 27-34 mm.; including cauda,

33-39 mm.; width, 12 mm. Females : Unknown to me.

Genital characters, male.-Edeagophore elongate oblong oval, not

slender.

Basale oblong, about twice as long as wide, moderately convex,

sides subparallel.

Apicale rather broadly triangular, a little longer than wide, feebly

convex, without median groove ; sides nearly straight to tip , the latter

acute ; base with a rather narrowly rounded lobe at middle third,

laterally broadly and feebly sinuate.

Sternite as in tenuipes.

Habitat.-Arizona (Tucson, H. F. Wickham ) ; New Mexico (Las

Cruces) .

Number of specimens studied , 1 male.

Type, a male in the Horn collection.

Type-locality.- Tucson, Arizona ; collector, H. F. Wickham.

Salient type-characters.- Thorax subquadrate, a little wider than

long, slightly narrowed behind, sides slightly arcuate in front,

oblique posteriorly, anterior angles not everted ; disc moderately con-

vex, sparsely very finely and indistinctly punctate, elytra elongate

oval, attenuate posteriorly ; disc convex with rows of extremely fine

indistinct punctures (Horn) .

Diagnostic characters.- (See tenuipes.) Without doubt, to my

mind the two species just described are extreme forms (heterotypes )

of the same species, but on account of the paucity of material known

to me, I have deemed it best to retain them separate until a larger

series shall have been collected .

At most wickhami can only be a race of tenuipes, Casey's name

having priority of three months (tenuipes, November, 1890 ; wick-

hami, February, 1891 ) . Unfortunately only males are known to me.

Both forms have been compared with luca by their authors. They

do show greater affinity to that species than to any other, except

gracilis. From luca they can be recognized by the elytra being sculp-

tured with rows of fine punctures, and not strongly striate nor with

the intervals at all convex ; the elytra are slightly more inflated and

more suddenly declivous behind.

The prothoracic characters are too variable to be relied upon. By

direct comparison. I can not say that the legs are always longer than

in luca.

The form of the hind tibiæ in wickhami is not peculiar to that

species, as the same character is seen in the males of a number of

other species, notably in the caudate form of luce. It is strange

that such characters should have been overlooked or ignored by pre-

vious writers.
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From gracilis the two species under consideration differ in the

caudate elytra of the males and in having the prothorax slightly

longer.

The prothorax in tenuipes is indeed almost as in the typical gra-

cilis. The type of tenuipes and wickhami were practically collected

in the same geographical region, the latter extending into New Mex-

ico (Wickham's specimen) ; gracilis occurs in the same area.

My specimen of tenuipes was obtained from Mr. G. W. Dunn, who

collected it at El Paso, Texas ; it was probably one of the same lot

from which Colonel Casey obtained his type.

General observations.-The following analytical remarks are

founded upon Professor Wickham's New Mexico specimen :

Mentum moderate in size and triangular, with apex rounded ; sur-

face very feebly convex and quite coarsely punctate.

The pro- and mesoternal characters are identical, as are also the

tarsal characters, with those of tenuipes.

The abdominal and metasternal salients and abdominal segments

do not differ relatively from those of tenuipes.

The metasternum laterally between the coxæ is about as long as the

width of a mesofemur at base.

The femoral and tibial characters are the same as in tenuipes, ex-

cept that the protibiæ have the articular cavities widely open. The

metatibiæ are just noticeably arcuate in basal half and gradually

but distinctly dilated toward apex.

ELEODES VENTRICOSA LeConte.

Eleodes ventricosa LECONTE, Proc. Acad. Nat. Sci . Phila., 1858, p. 186.-

HORN, Trans. Amer. Phil . Soc. , XIV, 1870, p. 311.-CHAMPION, Biol.

Centr. Amer. , IV, Pt. 1 , 1884, p. 78.

Fusiform ovate, robust, elytra usually strongly inflated , smooth ,

and more or less shining.

Head twice as wide as long, more or less moderately convex, fre-

quently slightly and transversely impressed between the eyes, with

the vertex more strongly convex, frontal suture distinct , finely,

sparsely, and irregularly punctate. Antenna moderately long, at-

taining a slight distance beyond the prothoracic base, comparatively

slender, very feebly compressed, and slightly clavate ; third joint

about equal to the next two combined, fourth a little longer than the

fifth , the latter to the seventh, inclusive, subequal in length, eighth

shorter and slightly subtriangular, ninth and tenth suborbicular,

eleventh ovate.

Pronotum slightly transverse, widest at the middle, one-fourth to

one-third wider than long, narrowing moderately anteriorly, slightly

posteriorly ; disc quite evenly and moderately convex, finely and

sparsely punctate ; apex slightly emarginate, finely and more or less
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obsoletely margined ; sides moderately arcuate from base to apex,

finely margined, the margin frequently more or less narrowly re-

flexed ; base moderately arcuate and rather coarsely margined, about

one-third wider than the apex and distinctly greater than the length ;

apical angles distinct and more or less prominent anteriorly, gener-

ally acute and not dentiform ; basal angles distinctly rounded, fre-

quently subobtuse.

Propleura sparsely punctate and more or less rugulose, frequently

smooth externally.

Elytra broadly oval and usually strongly inflated, always less

than twice as long as wide, widest at the middle ; base moderately

emarginate, usually as wide as the contiguous prothoracic base ;

humeri obtuse, not prominent nor rounded ; sides evenly and quite

strongly arcuate, apex more or less produced ; disc quite evenly and

strongly convex from side to side , at times more or less feebly de-

pressed on the dorsum, and more strongly rounded laterally, evenly

and arcuately declivous posteriorly ; surface punctate and feebly sul-

cate, punctures more or less coarse and arranged in moderately dis-

tant series, intervals at times feebly convex, at others flat, with a

single series of fine punctures, which are more or less regularly or

irregularly arranged ; laterally and on the apex the punctures be-

come much coarser and the intervals at times strongly convex.

Epipleura moderately narrow at base and very gradually narrow-

ing to apex, superior margin near base broadly and feebly sinuate ;

surface smooth, very finely and distinctly or obsoletely, sparsely

punctate.

Sterna more or less shining, moderately densely punctured and

rugose.

Parapleuræ more or less coarsely punctate.

Abdomen horizontal, moderately convex, shining, and glabrous,

very sparsely punctulate and more or less rugulose.

Legs rather long and moderate in thickness. Anterior femora

armed in one sex. Anterior tibial spurs similar in the sexes, the

anterior slightly longer than the posterior, both acute. Tarsi nearly

similar in the sexes ; each joint, except the last, of all the tarsi with a

slender and acute tuft of golden-yellow and somewhat modified

spines on apical angles beneath. (See male. )

Male.-Elytra rather gradually and arcuately declivous behind

and produced at tip into a moderately long cauda, which is not hori-

zontal ; elytral sides and dorsum feebly and broadly sinuate before

the produced apex, the latter with its inferior surface a part of the

general internal elytral surface and narrowly margined at the sides

by the epipleuræ. Abdomen more or less broadly impressed in the

median line on first three segments. Anterior femora armed with a

rather long, acute, and rather strongly curved tooth at outer fourth.
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First joint of the anterior tarsi with the tip slightly and transversely

produced beneath, the same bearing a tuft of modified spines which

obstructs the groove.

Female.-Elytra quite evenly arcuately declivous behind, with the

apex feebly produced or simply subacute. Abdomen not impressed.

Anterior femora more or less sinuate in outer fourth.

Measurements.-Males: Length, 30-33 mm. (with cauda) ; width,

13-14 mm. Females : Length, 26–33.2 mm ; width, 13.5-15 mm.

Genital characters, male.-Edeagophore elongately oval, depressed

and not arched.

Basale oblong, very moderately and evenly convex, sides feebly

arcuate.

Apicale triangular, very slightly longer than wide and rather

broad; surface rather feebly convex and not grooved ; sides evenly

and not strongly arcuate to tip, the latter subacute ; base with a sub-

triangular lobe at middle, which is narrowly rounded at tip, feebly

sinuate laterally.

Sternite transversely parabolic. Each lobe with the external mar-

gin evenly arcuate to apex, the latter somewhat broadly rounded ; in-

ternal border straight to feebly arcuate ; surface very feebly convex,

shining, not very strongly chitinized at inner and basal third , sparsely

punctate, setæ not long, those on the apical margin longer and not

very dense. Membrane not setose across the bottom of the sinus, the

latter broad.

Female.-Genital segment robust, trapezoidal , valves reflexed ex-

ternally, strongly chitinized and setose.

Valvula (Plate 5, fig. 1 ) .- Dorsal plate oblong, strongly concave,

margins more or less reflexed ; surface glabrous, sparsely and strongly

punctate, setose, setæ rather short and inconspicuous ; external mar-

gin straight or feebly sinuate ; apical margin inwardly obliquely

truncate, angle acute and as prominent apically as the apex, the lat-

ter quite short, robust and triangular, both sparsely set with short

setæ ; internal margin arcuate or straight. Submarginal groove more

or less visible from above and quite moderate.

Appendage short and flattened , semielliptical, projecting but a

short distance beyond the margin of the fossa and eccentrically

placed. Fossa terminal, rather large and transverse.

Superior pudendal membrane attaining the middle of the dorsal

plate and feebly longitudinally rugulose.

Basal prominences quite well developed.

Ventrolateral surfaces strongly convex, glabrous basally and more

or less concave before the apex laterally, very sparsely and coarsely

punctate. Internal margins of the valves contiguous in basal and

apical fourths. Genital fissure rather broad and fusiform. Inferior

pudendal membrane closing the fissure in basal half.
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Habitat.-Texas (Brownsville, Charles Drury, H. F. Wickham ;

Uvalde, Wickham; Wades, Alice, and San Diego, Hubbard and

Schwarz, collection U. S. National Museum) . Mexico ( coll . , F.

Bates).

Number of specimens studied, 15.

Type in the LeConte collection.

Type-locality.- Texas, near the Rio Grande River.

Salient type-characters.-Thorax finely punctate, anteriorly mod-

erately and posteriorly slightly narrowed ; sides rounded ; anterior

angles acute ; base broadly rounded, humeri scarcely acute. Elytra

striato-punctate, intervals uniseriately punctulate (LeConte) .

Diagnostic characters.-Quickly recognized by its robust form, the

elytra being strongly ventricose in both sexes, moderately caudate in

the males, the cauda being oblique and not horizontal ; in the females

the elytral apex is slightly produced.

The apical angles of the prothorax are distinct and not dentiform ;

the basal are rather broadly rounded , the angles may be sometimes

feebly evident ; the sides narrowing moderately anteriorly.

As LeConte writes the punctures composing the stria of the elytra

vary very much in size ; sometimes they are very large, while at others

they are hardly different from the more distant interstitial punctures.

Two examples in the series before me have the elytral intervals per-

fectly flat and the striæ not in the least impressed.
·

The antennæ are noticeably feebly clavate on account of the joints

one to eight, inclusive, being elongate and retaining the same width

throughout, while joints nine to eleven, inclusive, are slightly widened

at the middle and more or less transverse. The same structure is

observed in eschscholtzii and luca, only that the eighth joint is also

feebly widened. This may also be the case in ventricosa.

This species is separated from luca forma inflata by the basal

angles of the prothorax in the latter being obtuse, distinct, and not at

all rounded.

See var. falli, p. 306.

General characters.-The mentum is large, more or less trapezoidal,

rarely subquadrate ; apex truncate or feebly arcuate, slightly reflexed,

and frequently impressed at middle so as to appear more or less emar-

ginate ; surface coarsely punctate, setæ very short, subfoveate at the

basal angles ; inflexed lobes rather stout.

The prosternum is quite variable. Convex between the coxæ, with

which it is quite strongly protuberant ventrally and also moderately

short before the acetabula ; compressed and perpendicularly truncate

behind, rising into a small mucro at the ventral angle ; at times sub-

truncate behind, with a moderate mucro, at others rounded and not

at all mucronate.
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The mesosternum is quite short, obliquely declivous, and rather

strongly concave.

The abdominal process is about one-fourth of its width broader

than the metasternal salient, nearly quadrate, slightly transverse, and

equal in length to the post-coxal portion of the same segment, the

latter being equal to the third in length ; the second is twice as long

as the fourth.

The metasternum laterally between the coxæ is about as long as the

width of a mesotibia at apex.

The tibial grooves of the profemora are well developed and defined

by smooth cariniform margins, that are scarcely at all arcuate,

quite evenly and gradually convergent, to become contiguous a short

distance from the base ; floors glabrous and shining, feebly concave ;

the anterior margins at the outer fourth are dentately laminate in

the males ; in the female more or less sinuately atrophic in the outer

fourth.

On the mesofemora the sulci are less strongly defined by cariniform

margins, that become quite evanescent at the inner third ; the floors

are glabrous, shining, and very feebly concave.

The metafemoral tibial grooves are rather narrow and with rather

feeble margins, that become evanescent without becoming contigu-

ous at about the middle.

The protibiæ are scarcely compressed, not carinate, but smooth ex-

ternally ; tarsal sulci more or less feebly developed and subasperate ;

posterior surface muricately sculptured , but not coarsely so ; articular

cavities usually closed.

The mesotibiæ are more or less rounded and not coarsely muri-

cately sculptured, smooth, and not carinate in basal third externally ;

tarsal grooves more or less obsolete and subasperate ; articular cavities

closed.

Metatibiæ quite cylindrical, not coarsely muricately sculptured,

more or less feebly flattened and rarely grooved externally ; articular

cavities distinctly closed .

The tarsi are moderately long and stout.

The protarsi are about one-fourth of their length shorter than a

mesotarsus. Joints two, three, and four are subequal in length and

slightly wider than long, together about equal to the fifth ; the first

is slightly longer than wide.

The mesotarsi are just slightly shorter than a metatarsus. Joints

two, three, and four subequal in length and very slightly longer than

wide, together equal to the length of the fifth ; the first is about a

half longer than wide.

The metatarsi are equal to half the length of a metatibia. Joints

two and three subequal in length, distinctly longer than wide and
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together scarcely as long as the fourth; first joint with a total length

of about twice as long as wide.

The ungues are comparatively long.

ELEODES VENTRICOSA var. FALLI, new.

Elongate-ovate, smooth and shining, elytra scarcely inflated , simply

punctate and more or less caudate in the male.

Antenna as in ventricosa.

Prothorax quadrate, about one-eighth wider than long, not notice-

ably more narrowed anteriorly than posteriorly ; apex broadly and

quite strongly emarginate ; sides evenly and quite moderately arcuate

from base to apex ; base one-fifth to one-fourth wider than the apex

and more or less greater than the length ; apical angles strongly

prominent anteriorly, acute, rather large, slightly reflexed and not

everted ; basal angles obtuse and not rounded.

Propleure quite smooth and quite obsoletely sculptured.

Elytra rather broadly oval, scarcely inflated , sides evenly and

moderately arcuate, with the apex more or less produced ; disc quite

evenly arcuate from side to side, sometimes slightly depressed on the

dorsum, not sulcate , punctate, punctures fine and usually of the same

size ; the serial punctures may be coarser, scarcely more strongly

sculptured laterally. Cauda feebly impressed along the suture and a

little longer than in ventricosa.

Sterna and parapleuræ more or less obsoletely sculptured and

glabrous.

Legs usually rather slender ; anterior tibiæ slightly constricted at

base, otherwise as in ventricosa.

Male.-Body somewhat robust. Elytral cauda about 4 mm. long

and less oblique than in ventricosa. The tuft of spinules on the first

joint of the anterior tarsi is interrupted at middle and does not close

the groove. Otherwise as in rentricosa.

Female. Body moderately robust. Elytral apex more or less

slightly produced and subacute. Otherwise as in rentricosa.

Measurements-Male: Length, 32.2 mm. with cauda ; width, 12.5

mm. Females : Length, 30-33 mm.; width, 13.2–14 mm.

Genital characters, male.-As in ventricosa.

--
Female. Compares with ventricosa as follows : The genital seg-

ment has the apical margin of the dorsal plate of a valve less oblique

and sometimes feebly arcuate ; angle about as or less prominent.

The ventrolateral surfaces are less strongly but more evenly convex,

and the surface lines straight when viewed longitudinally.

The appendage is larger, subconico-semiellipsoidal, completely fill-

ing the fossa and projecting beyond the margins of the dorsal plate,

not as long as wide.

59780-Bull. 63-09- -20
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Fissure narrower, otherwise as in centricosa. One of the speci-

mens from El Paso, Texas, has the apical margin of the dorsal plate

as in ventricosa.

Habitat.-Texas (El Paso, March, H. Soltau ; Fort Bliss, collection

of H. C. Fall) .

Number of specimens studied , 3 ( 1 male and 2 females ) .

Co-types distributed as follows : Male in the collection of H. C.

Fall; female types in the collection of the U. S. National Museum.

Type-locality.-Texas (El Paso and Fort Bliss) .

Diagnostic characters.-Falli is separated from ventricosa by the

less transverse prothorax, the very acute, anteriorly prominent , and

more or less reflexed apical angles of the same ; the basal angles are

distinctly obtuse and not rounded ; the elytra are much less inflated,

and consequently appear more elongate, and the cauda in the male is

longer.

From luca forma inflata it is recognized by the more strongly de-

veloped apical angles of the prothorax, the oblique cauda of the male,

and the mutic anterior femora of the female.

From tenuipes, which it approaches, it is quickly recognized by the

well-developed anterior prothoracic angles ; the cauda in tenuipes is

slightly oblique at times, but more horizontal in wickhami. Tenuipes

is less inflated and therefore narrower and more elongate.

Falli is undoubtedly intermediate between tenuipes and ventricosa,

and differs with the latter from all other members of the subgenus

by the character of the vestiture of the anterior tarsi and the mutic

anterior femora in the female.

General characters. The mentum is exactly as in ventricosa, and

the prosternum is more or less rounded behind and feebly mucronate.

The mesostermum is as in ventricosa.

The relative size of the metasternal and abdominal salients are the

same as in ventricosa.

The post-coxal portion of the first segment is a little longer than

the process and quite equal to the third in length ; the second is about

a fourth of its length longer than the third, the latter being about

twice as long as the fourth.

The metasternum laterally and the femora are as in ventricosa.

The protibiæ are more or less distinctly carinate externally, and

the articular cavities are more or less open; the tarsal sulci are quite

well developed, as they also are on the mesotibiæ.

Otherwise the tibia and the tarsi are relatively as in ventricosa,

Subgenus BLAPYLIS Horn.

The present subgenus is based chiefly upon the character of tarsal

pubescence. The males have two or three basal joints of the anterior
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tarsi feebly thickened at tips beneath, and there clothed with quite

dense, silken, yellowish or brownish pubescence.

The first joint of the middle tarsi also bears a small tuft of similar

pubescence at tip beneath , and at times the second exhibits a very

small one.

The species naturally associate themselves into groups , the relation-

ships by which this is accomplished result from their genealogical

development ; and, accordingly, the pubescent tufts may be flat,

slightly longer and truncate, or still longer, usually smaller and

subacute.

In most females the first joint of the anterior tarsi is more or less

transversely thickened at tip beneath, and simply clothed with ordi-

nary spinules across that point where the groove is more or less

interrupted.

In the males the pubescent tufts always interrupt the grooves which

are evident on the remaining joints, and in all except the first in the

female.

At times there is a slight tendency to a lateral compression of the

tarsi , but this is not always evident. The femora are always mutic ;

at times the anterior femora are slightly sinuate at apex beneath.

The pronotum is never declivous at the sides ; the disc is always

evenly convex from side to side, but in the parricollis section there is

some flattening along the lateral margins corresponding to the granu-

late area , the sides appearing somewhat dilated as a result . The

marginal head is always distinctly visible from above, entire in

those species which are very slightly sinuate or constricted at the

base, and obsolete or simply continuing as a mere line to the basal

angles in those species which are more strongly constricted . The

base is at times so strongly constricted as to appear almost pedun-

culated.

The general form is oval to ovate, some species are slightly more

elongate and oblong. The elytra are oval, with sides more or less

strongly rounded, apex never produced ; the humeral angles are

always more or less rounded , except in tibialis , where they are dis-

tinctly angulate.

There is in this subgenus a tendency for the anterior tibiæ to be-

come constricted at base, most evident in tibialis. The tibial spurs are

quite similar in the sexes.

Among the species of Blapylis are to be found our smallest Eleodes.

With the subgeneric tarsal characters are to be correlated the fol-

lowing :

Genital characters, male.-Apicale of the edeagophore triangular

and without a median groove, except in tibialis (see p. 316 ) for re-

marks upon this species) .
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Female.-Genital segment triangular or triangulo-parabolic in out-

line.

Valvula.-Dorsal plates oblong, with a few scattered punctures

and setæ, apical margins not always well defined ( see Synopsis) ;

apices membranous or chitinous, always finely setose, generally with

a pencil of longer hairs at tip ( penicillate) .

Appendage small, mammilliform and penicillate. Superior pu-

dendal membrane nearly attaining the apical fourth of the dorsal

plate, or only the middle (cordata) ; genital fissure in the apical third

of the segment.

General characters.-The crural characters are quite variable with-

in certain limits in each species. The profemora are more or less

clavate, the mesofemora at times feebly so in external two-thirds ;

the metafemora have their opposed surfaces quite parallel.

The protibiæ are at times subcarinate in basal half externally and

the tarsal grooves are not developed , although sometimes indicated ;

the mesotibiæ are frequently obsoletely grooved on their external sur-

faces, and the metatibiæ more or less flattened on those surfaces.

The articular cavities are closed on all the tibiæ.

The relative lengths of the tarsi and of the joints in each are prac-

tically the same as in the other subgenera.

The protarsi of the male are a little longer than in the female.

The stoutness and length of the legs differ very much in the same

species, but for purposes of comparative measurements, normal ex-

amples have been selected.

Distribution. Of the seventeen species given in this paper all but

three occur in California ; out of six races only two are not found in

that State.

Tibialis is apparently peculiar to Lower California ; lecontei to

Colorado and New Mexico ; snowii to Colorado, New Mexico west-

ward to the Colorado River in Arizona ; tenebrosa and its var. nana

to Nevada and eastern central and northern California.

Inculta may possibly occur on the mainland in California ; it is

authentically abundant on Santa Rosa Island off the Santa Barbara

coast ; consobrina occurs from Los Angeles County to Siskiyou

County ; scabripennis is from the Fort Tejon region ; blanchardii at

Indio and the mountains in eastern San Diego County; neotoma in

southern California , and I have taken it in numbers from the wood-

rats nests on the hillsides of Mission Valley, San Diego County.

Fuchsii occurs in the high mountains and forests of eastern Tulare

County; horni from the eastern central and northern parts of the

State.

Parvicollis from ledges on the hills near the coast in central parts

of the State ; var. planata in the western central, and producta in the
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mountains and foothills from the southern to the northern parts of

California .

Hoppingii is at present only known from Eldorado County; clari-

cornis and scabrosa maritime and lovers of sand-dunes.

Cordata occurs from Los Angeles to northern parts of the State

and at all extreme points of its northern distribution passes into

pimelioides, which has the largest distribution of any species of Bla-

pylis, occurring in Colorado, Montana , Wyoming, Idaho, Utah, Ne-

vada, Oregon, Washington, Vancouver Island , British Columbia, its

var. brunnipes in Idaho, Wyoming, Colorado, and Nevada.

Most of the species are developing into a considerable number of

incipient races.
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FIG. 6.--GENEALOGICAL DIAGRAM OF THE SUBGENUS BLAPYLIS .

Genealogy. It is doubtful if by any herculean effort a biologist

could in the period of a few years, with the comparatively small

series of specimens at hand from the different regions which they

inhabit, work out a correct history of descent.

The individuals of the species making up the present subgenus are

very protean in their divergences.

They have evidently diverged along three main lines from the an-

cestral subgeneric trunk ( see diagram) . It is quite hypothetical

whether tibialis belongs to Blapylis at all ; if not, it must have con-

geners in Mexico. If it does belong here it diverged early.

Taking the degree of constriction of the prothoracic base as the

criterion of divergence, two lines of descent are evident-cordata and

pimelioides with a cordate type of prothorax and the lateral margin
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obsolete upon the strong basal constriction, and the other line con-

tinuing reactive to a greater degree, again may have diverged dichot-

omously, evolving the tenebrosa strain , with the sides of the pro-

thorax evenly or nearly arcuate from apex to base ; the other being

the consobrina-parricollis ramus. Parvicollis is not only plastic,

but prolific , populating the regions it inhabits with puzzling varia-

tions, many of them at the beginning of their incipient racial devel-

opment. In these forms the sculpturing is rather fine, abdomen not

coarsely sculptured, pronotal base quite strongly constricted, the pro-

thorax is broader and less strongly convex and more or less impressed

along the sides .

The consobrina ramus apparently departed from an interesting

-strain ; that is, inculta, an insular species apparently, for if it be found

on the mainland it is rare ; in inculta the thorax is broad, very feebly

rounded at the sides, and scarcely at all sinuate near the base, with

the marginal bead strong and reaching the basal angles-these

characters in contrast to the more elongate consobrina, with narrower

prothorax which is distinctly constricted at base, the marginal bead

becoming a fine line upon the constriction , and the elytra more tuber-

culately sculptured . Here, again, are evidences of plasticity to en-

vironment.

Let the student correlate the above characteristics with the genital

characters as presented below in the synopsis, and I believe the above

relationships will become more evident.

SYNOPSIS OF GENITAL CHARACTERS.

Males.

Apicale of the edeagophore with a median groove ; sides scarcely arcuate.

Apicale without a median groove.

tibialis.

(lecontei.

snowii.

Apicale larger, sides more or less broadly sinuate, apex appear-

ing attenuate

Apicale rather narrow ; sides feebly arcuate__

tenebrosa.

inculta.

consobrina.

blanchardii.

neotoma.

fuchsii.

hornii.

parvicollis.

hoppingii.

clavicornis.

scabrosa.

Scordata.

pimelioides.
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Females.

Superior pudendal membrane long, attaining the apical fourth of the dorsal

plate.

Apical margin of the dorsal plate not defined from the apex ; appendage

flattened mammilliform and subapical_------
__tibialis.

Apical margin usually well defined from the apex and more or less arcuate ;

appendage true mammilliform and more at base of the apex.

[lecontei.

snowii.

tenebrosa.

Dorsal plate rather broad, not more than three times as

long as wide_ .

Dorsal plate elongate, four times as long as wide_--

inculta.

consobrina.

blanchardii.

neotomæ.

fuchsii.

hornii.

Jelavicornis.

[scabrosa.

Apical margin of dorsal plate not well defined from the apex,fparvicollis.

the latter more frequently semichitinous____ hoppingii.

Superior pudendal membrane short, attaining the middle of the dorsal plate.

Apical margin of the dorsal plate more or less truncate ; anglefcordata.

evident and more or less rounded ; appendage at base of apex_{pimelioides.

Caseyi is aberrant. In the male the apicale is grooved and in the

female the superior pudendal membrane is long, attaining the base

of the apex. The material is not sufficient to indicate the relation-

ships.

ANALYTICAL KEY TO SPECIES OF SUBGENUS BLAPYLIS.

Lateral marginal bead of prothorax always distinct and entire, attain-

ing the basal angles___ 1

Lateral marginal bead more or less obsolete on basal constriction______

1. Thorax transversely suboblong-oval, lateral margins feebly or not at all

sinuate at base_____. 2

5

Thorax quadrate, not at all sinuate at base ; form very elongate and de-

pressed ; surface smooth and shining_ tibialis.

2. Surface more or less shining ----- 3

Surface opaque ; elytra sculptured with small granules, densely and irregu-

larly placed.

Size larger, length 14-18.5 mm.; granules shining and rounded_tenebrosa.

Size smaller, length 10-12 mm.; granules coarser and submuricate

laterally, more evidently setigerous__ var. nana.

43. Thorax moderately transverse, sides rather strongly rounded .

Thorax distinctly transverse, sides very feebly arcuate, scarcely sinuate at

base ; form robust.. _____inculta.

4. Sculpturing rather finely muricato-granulate laterally ; sides of the pro-

notum evenly rounded from apex to base, sometimes briefly sinuate at

base; form elongate----- __snowii.

Sculpturing more coarsely muricato-granulate ; pronotum briefly, feebly, and

broadly sinuate at base ; elytra flattened ( or convex ) on the dorsum ;

surface dull___. _lecontei.
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5. Thorax transversely suboblong-oval ; somewhat coarsely and discretely

punctate___.

Thorax subcordate and coarsely rugoso-punctate_-.

6. Propleuræ not hairy-

Propleuræ hairy.

7. Genæ not produced__

Genæ produced ; sculpturing more or less coarse_-

6

15

7

14

8

___blanchardii.

8. First three abdominal segments densely, coarsely punctate and more or less

rugose. _9

First three abdominal segments more finely and sparsely punctate, the first

somewhat rugulose _-_ - _ 10

9. Pronotum and elytra moderately convex, surface dull ; elytra fconsobrina .

more or less tuberculate laterally, asperate_____ scabripennis.

Pronotum and elytra very strongly convex ; surface shining ; elytra subas-

perately sculptured_____. _ncotoma.

10. Humeri more or less obtusely rounded, frequently prominent anteriorly___11

Humeri obsolete ; elytra equal to the prothoracic base, very gradually widen-

ing to middle, causing the thorax to appear somewhat remote ; surface

smooth, shining or dull ; antennæ long_____ .___hornii.

11. Humeri obtusely rounded and not prominent to prominent anteriorly ; thorax

noticeably transverse..

Humeri obtusely to broadly and evenly rounded, not at all prominent an-

teriorly ; thorax not noticeably transverse, more as in consobrina , fre-

quently subcordate ( female ) ; surface dull_____ -‒‒‒‒‒_fuchsii.

12. Surface muricato-granulate laterally and on apex ; epipleural margin at

humeri more or less visible from above____ _13

Surface finely and densely muricato-granulate ; thorax somewhat finely

punctate ; form oblong-oval and depressed ; antennæ short ; humeri

rounded____ .
-‒‒‒‒‒hoppingii.

13. Surface shining ; elytra short oval, convex, rather rapidly declivous behind ;

humeri obtusely rounded, not at all prominent ; pronotum rather coarsely

punctate ----parvicollis.

Surface more or less dull.

Elytral base not broad ; humeri rounded , feebly obtuse and not conspic-

uous ; elytra somewhat attenuate at apex, sides evenly rounded, disc

gradually declivous behind (male) . Elytral base broad, humeri

rather broadly rounded and somewhat obtuse, conspicuous and not

prominent anteriorly ; apex less attenuate ; disc more rapidly decli-

vous behind ( female ) ___ . -----var. planata.

Elytral base broad ; humeri conspicuous and more or less prominent

anteriorly and margined by the epipleurae; elytra oblong, disc flat-

tened, narrowing behind the middle, sides parallel ; prothorax strongly

transverse…. --var. producta.

Elytral base broad ; humeri as in producta ; elytra oblong, disc flattened

usually, coarsely and densely rugoso-punctate centrally, muricato-

tuberculate laterally and on apex ; thorax more sparsely and coarsely

punctate ; female often with the form of cordata____ var. constricta.

14. Pronotum not noticeably transverse ; disc with rather long erect hairs lat-

erally in the granulate area ; propleural hairs rather long____clavicornis.

Pronotum distinctly transverse ; disc with very short, erect setæ laterally ;

propleural hairs shorter than in clavicornis___. _scabrosa,

15. Thorax strongly constricted at base... 16

Thorax less strongly and more briefly constricted ; sides broadly, strongly,

and evenly rounded as in scabrosa _- _- var. rotundipennis.
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16. Sides of pronotum more strongly arcuate in front of middle, behind narrow-

ing rather suddenly and more or less subangulate, or more evenly rounded

and less gradually narrowing behind.

Elytra coarsely rugoso-punctate . __cordata.

Elytra sculptured with distinct tubercles, which vary in size, rounded

or submuricate.

Tubercles distinct, rounded, not noticeably setigerous ; legs

black --pimelioides.

Tubercles more evidently setigerous ; legs brown_ -__var. brunnipes.

Sculpturing finer, distinctly pubescent throughout, somewhat like

hirsuta, hairs shorter than in that species ; legs reddish or

brownish _caseyi,

The reader will no doubt appreciate the difficulty of formulating a

table that will make it possible to place all specimens, especially in a

genus so protean as Eleodes. I desire to impress on the student the

importance of first determining the subgenus to which the specimen

under consideration actually belongs, then try to determine whether

it is typical specifically or exhibiting considerable variation. The

most important diagnostic tests are those considering the general

form, form of thorax with its sculpturing, form and sculpturing of

the elytra. Color plays very little part in Eleodes, although surface

luster is often helpful .

ELEODES TIBIALIS, new species.

Elongate, oblong-ovate, nearly three times longer than wide, very

smooth and shining, strongly depressed.

Head about twice as wide as long, feebly convex, more or less obso-

letely impressed laterally, frontal suture obsoletely indicated, very

finely, sparsely, and irregularly punctate, punctures just noticeably

denser laterally and on the epistoma . Antenna moderate in length

and stoutness, outer three joints very feebly compressed, feebly and

very gradually dilated , third joint about equal to the next two taken

together, fourth slightly longer than the fifth, the latter, sixth, and

seventh subequal in length, eighth more or less triangular, ninth and

tenth orbicular, eleventh short ovate.

Pronotum quadrate, widest at or just a little in front of the middle,

about a third wider than long ; disc evenly, very moderately convex,

frequently somewhat depressed, more or less declivous at the apical

angles, very minutely punctulate, obsoletely so at times, punctules

sparse; apex truncate to moderately emarginate, very finely and more

or less obsoletely margined ; sides quite evenly and not strongly

arcuate, slightly less so and at times somewhat straight in the pos-

terior third, marginal bead entire and fine ; base truncate, sometimes

feebly sinuate at middle, margin fine, a little wider than the apex ;

apical angles more or less prominent anteriorly, obtusely and nar-

rowly rounded ; basal angles obtuse and not in the least rounded.
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Propleura smooth, obsoletely punctulate, and more or less feebly

rugulose.

Elytra elongately oval, smooth, widest at the middle, sometimes

more posteriorly ; base truncate and at times just noticeably wider

than the contiguous prothoracic base ; humeri obtusely angled , not

rounded nor prominent ; sides evenly arcuate, obliquely narrowing in

apical third, apex not very narrowly rounded ; disc depressed , feebly

convex, sides more or less suddenly inflexed and almost evenly

rounded, quite evenly and arcuately declivous posteriorly ; surface

usually obsoletely punctulate or finely and irregularly so , a serial

arrangement often evident, the interstitial punctures of the same size

as those of the series, often very feeble and eroded striæ are evident ;

punctules usually denser on the sides and apex, those about the latter

with small brownish hairs.

Epipleura moderately wide, gradually narrowing from base to

apex, superior margin rather strongly defined , especially toward apex,

beneath the humeri feebly and broadly sinuate ; surface at times

feebly concave, smooth, obsoletely punctulate, and more or less feebly

rugulose.

Sterna rather smooth, more or less obsoletely and sparsely punctate,

rugose.

Parapleure rather evenly and not densely punctate.

Abdomen finely and sparsely punctulate, more densely so on the

fifth segment, where it is also more or less finely setose along the

margin.

Legs moderate in stoutness and somewhat long; femora mutic,

finely and sparsely punctate, the profemora very feebly sinuate in

apical fifth ; anterior and middle tibiæ more or less strongly con-

stricted at base ; anterior tibial spurs similar in the sexes, the ante-

rior a little stouter and just a little longer than the posterior, both

acute. Anterior tarsi dissimilar in the sexes.

Male.-Rather narrow, elongately oblong-ovate. Antennæ attaining

the base of the prothorax, the latter with base equal to the length.

Elytra with the sides not strongly arcuate. Abdomen somewhat

oblique apically, rather feebly convex, broadly, more or less strongly

impressed on the first two segments, and the metasternum feebly con-

cave, the mesosternum rather prominent. Anterior tibiæ suddenly

constricted at base ; first joint of the anterior tarsi feebly thickened

at tip beneath and clothed with golden hairs.

Female. Rather more robust. Antennæ not attaining the base of

the prothorax, the latter with the base less than the length. Elytra

more broadly oval, sides more strongly arcuate. Abdomen horizontal

and moderately convex. Anterior tibiæ moderately and rather grad-

ually constricted at base ; first joint of the protarsi scarcely thickened

at tip beneath, groove entire.
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Two forms are recognized—

Forma typica.-Elongate-ovate, strongly depressed and very finely

punctulate ; anterior tibiæ quite strongly constricted at the base.

Forma oblonga.-Elongate oblong-ovate, not strongly depressed,

rather strongly punctate ; anterior tibiæ not constricted at base.

Measurements.-Males : Length, 20-22 mm.; width, 6.5-8 mm.

Females: Length, 20-23 mm.; width, 9-9.2 mm.

Genital characters, male.-Edeagophore of the usual oblong-ovate

form and depressed.

Basale oblong ; sides broadly and evenly arcuate ; surface rather

evenly convex, not gibbous nor noticeably arched.

Apicale triangular ; surface rather evenly convex, with a median

shallow and rather broad groove extending to the apical fourth ;

sides scarcely arcuate ; apex acute and slightly produced ; base with

a rounded lobe at middle and feebly sinuate laterally.

Sternite feebly transverse and subparabolic in outline. Each lobe

with the external border evenly arcuate ; apex obtuse ; internal mar-

gin straight to feebly arcuate ; surface glabrous and shining, not

densely punctate, setose, setæ moderately long and not dense. Mem-

brane at bottom of the sinus, not setose.

Female.-Genital segment elongately triangulo- parabolic in out-

line.

Valvula (Plate 4, fig. 16 ) .- Dorsal plate elongate oblong, moder-

ately narrow, sides subparallel and not reflexed ; surface more or less.

feebly concave, glabrous, finely and sparsely punctate in apical third ;

external margin nearly straight in basal three- fourths and rather

moderately arcuate in apical fourth ; internal border more or less

sinuous ; apex very short, subacute, very feebly chitinized and setose ;

setæ moderately long and fine , those on apical fourth of the dorsal

plate sparsely distributed .

Appendage short, more or less flattened and somewhat semicircular

in outline, setæ at tip rather short , and subapical in position upon the

apex.

Superior pudendal membrane longitudinally rugulose, attaining

the apical fifth of the dorsal plate.

Ventrolateral surfaces not inflated, surface lines straight when

viewed longitudinally, regularly convex from side to side, glabrous

and very sparsely punctate. Apex finely and sparsely setose. Sub-

marginal groove rather broad beneath the more or less explanate

external border of the dorsal plate, the latter sometimes more or less

translucent. Internal margins of the valves contiguous in basal

three- fourths ; fissure apical and triangular between the slightly

diverging ventral plates. Inferior pudendal membrane attaining

the base ofthe apices and visible in the apical fissure.

Habitat.-Lower California.
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Forma typica. Sierra Laguna and La Chuparosa .

Forma oblonga.-San Francisquito.

Remarks.-Tibialis has been heretofore wrongly identified, and un-

recognized as a distinct species. The following will correct the

erroneous report as given by Doctor Horn." The specimens were in

the collection of the academy, but were destroyed in the recent con-

flagration (April 18 , 1906 ) in San Francisco.

Forma typica. Female from Sierra Laguna labeled and reported

as humeralis; two females from La Chuparosa reported as gracilis,

and a female from the same place was also given as gracilis.

Forma oblonga.—A male and female from San Francisquito, re-

ported as humeralis .

Number of specimens studied, 6.

Type in my own collection (male) , co-types in that of Mr. Fuchs.

Type-locality.- Sierra Laguna , Lower California.

Salient type-characters.- Surface smooth and more or less aluta-

ceous. Body elongate and depressed . Prothorax widest at the mid-

dle, sides not strongly arcuate, less so posteriorly, marginal bead en-

tire ; apical angles slightly prominent anteriorly and narrowly

rounded ; basal angles obtuse and not rounded . Elytra with the

humeri obtusely angled ; surface finely, irregularly and obsoletely

punctulate. Anterior tibiæ strongly and suddenly constricted at base.

Diagnostic characters.-Tibialis is a unique and very distinct

species in the United States fauna. I could not recognize it among

the Mexican species given in the Biologia . Although aberrant it will

have to constitute a group in the present subgenus until more material

can be studied ; it is not far out of place, as the first joint of the

protarsi is clothed with yellow pubescence beneath and the genital

characters are more in harmony here than elsewhere. It differs from

all other species in its elongate, depressed , and subnyctobatoid form ;

the protibiæ are constricted at base in the typical form, but not in

the oblong form.

General observations. The mentum is moderate in size, parabolo-

quadrate in form ; inflexed lobes small, apex truncate or more or less

arcuate and more or less deflexed ; surface moderately densely punc-

tate, punctures not crowded nor noticeably setigerous, laterally more

or less feebly foveate and feebly convex centrally ; base of the ligula

rather more exposed than usual.

The prosternum is not strongly prominent ventrally, evenly convex

antero-posteriorly between the coxa and also behind, smooth and in

the specimens before me not in the least produced posteriorly.

a Proceedings, California Academy of Sciences, 2d Ser., IV, Pt. 1 , pp. 349-350.
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The mesosternum is subvertical in its anterior two-thirds and more

or less arcuate ; surface smooth, broadly and more or less concave.

The abdominal process is quadrate (male ) or slightly transverse

(female) and about a fourth of its width wider than the metasternal

salient.

The post-coxal part of the first segment is longer than the process

and equal in length to the third (male) or a little longer in the

female ; second segment is about twice as long as the fourth.

The metasternum laterally between the coxæ is as long as the width

of a metafemur at base.

The profemora are moderately clavate ; the tibial grooves are rather

wide externally, gradually and quite evenly narrowing in basal two-

thirds ; floors quite concave externally, margins distinct , irregularly

and unevenly, minutely subcrenulate, becoming contiguous at base ;

both margins are more or less obsolete opposite the tibial constriction .

The mesofemora are scarcely subclavate, although feebly and evenly

tumid; grooves rather narrow, with margins as on the profemora ,

but less strongly marked and less sinuate at apex.

Metafemora very feebly increasing in width from base to apex ;

grooves less developed than on the mesofemora, margins obsolete at

middle and continued to base as lines of asperities.

The tibiæ may be more or less feebly arcuate, most noticeably so in

the protibiæ, the latter more or less carinate externally in basal half

or two-thirds ; tarsal grooves not present and the articular cavities are

closed.

The tarsi are apparently slightly elongate and moderate in stout-

ness.

The protarsi in the male are just noticeably stouter and slightly

longer than in the female. They are about a third (male) or a fourth

(female) of their length shorter than a mesotarsus .

The mesotarsi are about an eighth (male) or a seventh (female) of

their length shorter than a metatarsus, the latter about a half of its

own length shorter than its metatibia.

ELEODES SNOWII, new species.

Oblong-ovate, more or less shining, about twice as long as wide ;

sides of the pronotum evenly rounded from apex to base ; elytra more

or less muricately granulate and not distinctly flattened on the

dorsum.

Head twice as wide as long, more or less feebly convex, more or less

feebly impressed laterally, frontal suture more or less evident, rather

finely and irregularly punctate, slightly denser and coarser laterally

and on the epistoma, sparser on the vertex. Antenna moderate, very

feebly compressed and not noticeably incrassate, third joint about
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equal in length to the next two combined , fourth to the seventh inclu-

sive subequal, eighth subtriangular, ninth and tenth suborbicular,

eleventh short ovate.

Pronotum transversely oval, about one-half wider than long, widest

at the middle ; dise moderately and evenly convex, not very finely and

quite densely punctate, denser and granulate laterally ; apex more or

less feebly emarginate and more or less obsoletely margined ; sides

quite evenly and moderately rounded, rarely just the least feebly sin-

uate before the basal angles, marginal bead fine and entire ; base quite

truncate, more or less finely and obsoletely margined , subequal to or

about a seventh wider than the apex, frequently a little shorter than

the length ; apical angles obtuse, narrowly rounded at tip and not

prominent; basal angles obtuse and not rounded .

Propleura more or less shining, irregularly muricato-granulate and

rugulose.

Elytra oval, less than twice as long as wide, widest at the middle ;

base not emarginate and evidently wider than the contiguous pro-

thoracic base ; humeri usually broadly rounded, sometimes obtusely

and less broadly so ; sides evenly arcuate, apex not very narrowly

rounded ; dise more or less feebly or moderately convex on the dorsum,

laterally more strongly rounded , not suddenly inflexed, although

somewhat so occasionally, arcuately declivous posteriorly ; surface

rather finely and submuricately punctate centrally, laterally and on

apex muricato-granulate, granules and punctures irregularly but

closely placed ; punctures usually more or less simple at centre of the

disc.

Epipleura at middle as wide as the mesofemur at base, gradually

narrowing from base to apex, superior margin straight beneath the

humeri when viewed longitudinally from the apex ; surface smooth,

and obsoletely punctate.

Sterna more or less densely punctate.

Parapleura quite densely punctate.

Abdomen shining, more or less densely punctate, more or less

rugulose, frequently reticulately so ; last segment occasionally rufous.

Legs moderate in length and stoutness ; anterior femora more or

less sinuate in outer fifth and mutic ; anterior tibiæ more or less con-

stricted at base, spurs quite similar in the sexes, the anterior slightly

longer and stouter than the posterior ; anterior tarsi with the first

joint feebly thickened at tip beneath, and dissimilar in the sexes.

Male.-Body somewhat slender, antennæ attaining the base of the

prothorax ; elytra quite evenly, arcuately and feebly obliquely de-

clivous posteriorly. Abdomen slightly oblique, not very moderately

convex; first two segments broadly and not strongly impressed at

middle. Anterior tarsi with the first two joints clothed with golden
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pubescence at tips beneath, tuft of the second joints about one-half

the size of the first.

Female. Rather robust, antennæ scarcely attaining the base of

the prothorax. Elytra somewhat broadly oval, arcuately and more

or less vertically declivous behind. Abdomen horizontal, and rather

strongly convex. Anterior tarsi without golden pubescence on the

first two joints beneath, the produced tips clothed with the ordinary

ferrugineous spinules that may interrupt the groove.

Measurements.-Males: Length, 14-17.5 mm.; width, 6-7 mm.

Females: Length, 15.2-18 mm.; width, 7-8.5 mm.

Genital characters, male.-Edeagophore oblong fusiform ; not

arched.

Basale oblong, scarcely three times as long as wide, evenly convex ;

sides quite parallel .

Apicale small, nearly equilaterally triangular ; surface moderately

convex, without groove ; sides more or less sinuate, tip acute ; base

broadly lobed, feebly sinuate laterally.

Sternite transversely quadrate. Each lobe long and narrow, tri-

angular ; external margin sinuate basally, obliquely arcuate apically ;

apex very narrowly rounded ; internal border quite straight ; sur-

face very feebly convex, rather densely punctate in apical half,

setose, setæ moderately long. Membrane not setose across the bot-

tom of the sinus, the latter broad.

Female.- Genital segment triangular, slightly longer than wide,

superior surface plane.

Valvula (Plate 4, fig. 12) .-Dorsal plate very slightly narrowed

from base to apex, sides feebly convergent or parallel ; surface plane,

glabrous, sparsely punctate, setæ not evident ; margins nearly straight ;

apical margin more or less evenly rounded, often rather prominent

internally. Apex long and slender, sometimes moderate, subacute,

external lobe obsolete, finely setose .

Appendage short mammilliform, clothed with a few short setæ,

three or four longer ones at tip. Fossa at the base and external sur-

face of apex.

Basal prominencès not evident.

Superior pudendal membrane reaching to near the apical margin

of the dorsal plate, longitudinally rugulose.

Ventrolateral surfaces as in tenebrosa.

Habitat. Colorado (Ouray, elevation 7,500–8,000 feet, July, H. F.

Wickham) ; New Mexico (Santa Fé Canyon, elevation 7,000 feet,

August, F. H. Snow ; Cloudcroft, March and August , Warren

Knaus) ; Arizona (Williams and Flagstaff, Barber and Schwarz ;

Oak Creek, August 2, Eug. Smith, from Knaus ; along the Colorado

River, Charles Fuchs) .

Number of specimens studied , 26.
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Sexitypes in my own collection.

Type-locality.- Santa Fé Canyon , New Mexico ; Prof. F. H. Snow,

collector.

Salient type-characters.-More or less shining. Sides of the pro-

notum evenly arcuate from base to apex, surface not very finely punc-

tate, punctures rather densely placed , denser laterally, where it is also

granulate. Elytra convex not distinctly flattened , although somewhat

so in the male ; not very suddenly rounded , and inflexed laterally ;

rather finely and submuricately punctate centrally ; muricato-granu-

late laterally and on apex.

Diagnostic characters.-In snowii the sculpturing is not strongly

muricato-granulate as in lecontei, where the elytra are more muri-

cato-tuberculately sculptured. In snowii the tendency is toward a

simpler form of muricate punctuation, and, besides, the form is

more elongate and the elytra usually moderately convex. Snowii has

not the facies of a planipennis; typical lecontei has.

The side margins of the pronotum are at times similar in snowii,

inculta, tenebrosa, and hornii. In inculta the body is much more

robust and the pronotum distinctly transverse, the elytral punctua-

tion is rather finely muricate ; tenebrosa is opaque and the elytra

sculptured with fine shining granules ; hornii has the pronotum more

narrowed at base, antennæ longer, humeri absent, and the elytra

slowly widening from the base.

A series of specimens collected at Williams and along the Colorado

River in Arizona are more elongate than the types or other New

Mexican specimens, and several of them have the pronotal sides dis-

tinctly and briefly sinuate in front of the basal angles. Others from

the same place, and taken at the same time, have the sides evenly

arcuate from apex to base ; in every other respect they are identically

the same ; one female is more robust and quite like a female from

Cloudcroft, New Mexico. Specimens from Colorado and New Mexico

also show this variation ; tenebrosa and inculta present analogous

variations.

A female example collected at Oak Creek, Arizona, and before me,

is more robust , somewhat like a large variety of parvicollis, but

from some specimens of nigrina of similar facies it is almost impos-

sible to separate it, in fact it was impossible until I examined the

genital segment, which agreed exactly with those from Williams

and along the Colorado River.

I have no hesitation in referring the above specimens to the present

species, as there is nothing to warrant me in separating them ; the

genital characters agree. It might be suggested that those specimens

with sinuate side pronotal margins approach consobrina, but the

latter is more robust in form and with coarser sculpturing and more.

strongly punctate abdomen. I have never seen a true consobrina
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east of the Colorado River. I would sooner believe that they were

variations of tenebrosa. A single specimen taken in New Mexico

and in the U. S. National Museum collection is robust and resembles

consobrina in this respect, but I would still refer it to snowii, even

if I did not know the locality from which it came.

Amuch larger amount of collecting must be done and larger series

obtained before the relationship can be worked out, and besides we

must learn something about hybrids and atavistic reversions.

The Arizona specimens are not as strongly sculptured, and more

shining, with the humeri more obtusely angled than the New Mexican

examples, which have the humeri broadly and evenly rounded.

The typical, sinuate, and robust forms must be recognized and so

labeled in our collections.

General observations.-The mentum is somewhat small and para-

bolic or trapezoido-parabolic in outline, the apex may be slightly

deflexed ; the surface is feebly convex, very slightly foveate laterally

and not strongly punctate, the punctures are not noticeably setigerous.

The prosternum is more or less prominent ventrally with the coxæ,

sometimes very slightly so ; horizontal between the coxæ, submu-

cronate to vertically truncate behind, or arcuately convex antero-

posteriorly ; surface more or less longitudinally grooved between the

сохӕ .

The mesosternum is arcuately convex and more or less broadly

concave.

The metasternum laterally between the coxa is as long as the width

of a mesotibia at apex.

The abdominal process is quadrate (male) or very slightly trans-

verse (female) and from a fourth to a third of its width broader

than the metasternal salient.

The post-coxal part of the first abdominal segment is equal in

length to the process and also to that of the third ; the second is

about one-half (male) or not twice as long (female) as the fourth.

The tarsi are moderate, the anterior in the male is noticeably

slightly longer than in the female.

The protarsi are about one-half (male ) or a fourth ( female ) of

their own length shorter than a mesotarsus.

The mesotarsi are subequal to (male ) or a little shorter ( female)

than a metatarsus.

The metatarsi are about two-thirds of their length shorter than a

metatibia.

ELEODES LECONTEI Horn.

Eleodes lecontei HORN, Trans . Amer. Phil. Soc. , XIV, 1870, p. 316.

Eleodes subaspera LECONTE, Smithson. Miscell. Coll . , 167, Pt. 1 , 1866, p. 114.

Ovate, about twice as long as wide, surface rather dull, elytra dis-

tinctly flattened and muricately punctured.

59780-Bull, 63-09-21
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Head about twice as wide as long, scarcely convex between the

eyes, very feebly impressed laterally, punctures rather fine , some-

what densely placed and quite evenly distributed. Antennæ long,

rather slender, outer three joints very feebly compressed and not

dilated, third joint scarcely as long as the next two combined , fourth

just noticeably longer than the fifth, the latter, sixth, and seventh

subequal in length, eighth just the least shorter, slightly wider and

subtriangular, ninth and tenth suborbicular, eleventh irregularly

short-ovate.

Pronotum somewhat transversely oval, about a third wider than

long ; disc moderately and evenly convex, rather coarsely and densely

punctate, the punctures crowded and granular laterally ; apex scarcely

emarginate and more or less obsoletely beaded ; sides rather strongly

rounded, scarcely briefly sinuate before the basal angles and finely

beaded ; base truncate to feebly arcuate, obsoletely margined, about a

seventh wider than the apex and quite equal to the length ; apical

angles distinct and subacute, not in the least prominent anteriorly ;

basal angles obtuse.

Propleura rather densely punctate and rugulose.

Elytra oval, about a half wider than the thorax, widest at the

middle ; base truncate ; humeri very obtuse and rounded ; sides evenly

arcuate, apex rather narrowly rounded ; disc very feebly convex,

typically depressed, rather suddenly and somewhat narrowly rounded

laterally and inflexed , dorsum frequently more strongly convex,

arcuately declivous posteriorly ; surface muricato-granulately punc-

tate, punctures irregularly and quite densely placed, becoming dis-

tinctly granular and setigerous laterally and on apex, setæ short and

inconspicuous, the granules are small and scarcely subseriately

arranged.

Epipleura moderate in width, gradually narrowing from base

to apex, superior margin quite straight beneath the humeri ; surface

more or less obsoletely punctate.

Sterna rather densely punctate and more or less rugose.

Parapleura rather densely but not strongly punctate.

Abdomen more or less shining, quite evenly and not very densely

punctate, punctures denser on the fifth segment, the first more

strongly sculptured.

Legs moderate in length and somewhat slender ; anterior femora

mutic ; anterior tibial spurs rather short and apparently subequal

in length and stoutness, and probably similar in the sexes ; anterior

tarsi dissimilar in the sexes.

Male.-Unknown to me.

Female.-Body rather broadly ovate, antennæ reaching a little

beyond the base of the prothorax. Elytra arcuately and more or

less vertically declivous behind ; abdomen horizontal and rather
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strongly convex ; anterior tibiæ somewhat constricted at base ; an-

terior tarsi with the first joint slightly thickened at tip beneath, and

there clothed with a small tuft of piceous spinules.

Measurements.-Female : Length, 16.2 mm.; width, 8 mm.

Genital characters, male.-Not studied.

Female.-Genital segment triangular and somewhat depressed,

glabrous, very sparsely setose, and well chitinized .

Valvula ( Plate 5 , fig. 21 ) .—Dorsal plate suboblong, slightly widest

at base, external border slightly convergent apically and slightly

explanate ; surface somewhat outwardly declivous, feebly convex

but slightly concave before the apex, glabrous, with a few coarse ,

scattered, setigerous punctures, setæ short ; external border feebly

arcuate or straight , passing arcuately into the apical border, the latter

defined from the apical surface, angle not evident ; internal border

more or less feebly sinuous.

Apex fully chitinized, feebly convex above, scarcely excurved,

rather broadly rounded at tip, with a number of moderately short

setæ over the base along the apical margin of the dorsal plate ; in-

ternal valvular membrane densely clothed with very short setæ ; fossa

an excavation at the base of the external surface of the apex and

beneath the apical margin of the dorsal plate.

Appendage small and mammilliform, not conspicuous, with a tuft

of moderately long setæ at tip .

Superior pudendal membrane longitudinally rugulose and attaining

the apical third of the dorsal plate.

Ventrolateral surfaces flattened centrally with the surface lines

straight when viewed longitudinally, laterally moderately arcuate

and sparsely setose ; surface glabrous ; submarginal groove distinct

beneath the slightly explanate external border of the dorsal plate

and terminating in the fossa. Apex somewhat concave beneath and

somewhat densely set with short setæ. Internal margins of the

valves contiguous at basal two-thirds ; fissure apical, apices not con-

tiguous. Inferior pudendal membrane not visible.

Habitat.-Colorado (no special locality indicated by the labels) .

Number of specimens studied, 1 female, which was carefully com-

pared with type and pronounced typical by Mr. Blanchard ; the

specimen is in his collection.

Type in the LeConte collection.

Type-locality.-Colorado.

Salient type-characters.- Somewhat shining. Head and thorax

thickly and finely punctate, the latter with apex scarcely emarginate ;

apical angles acute, not prominent ; sides finely margined and strongly

rounded, not sinuate posteriorly ; base strongly truncate and scarcely

narrower than the apex ; basal angles obtuse. Elytra with the dor-

sum slightly convex, apex strongly declivous, sides suddenly inflexed ,
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with subseriately placed small granules, on each side and apex

briefly piliferous. Antennæ slightly incrassate externally. Length

.CO (subaspera) (LeConte) .

Diagnostic characters.-The present species was originally de-

scribed by LeConte as subaspera; this name having been used by

Solier at an earlier date. Doctor Horn renamed it in honor of Doctor

LeConte.

The single female specimen before me has been kindly loaned for

study and pronounced by Mr. Blanchard as being exactly typical .

In its general facies it is suggestive of planipennis. The elytra are

distinctly flattened on the dorsum, and the sides of the pronotum are

evenly rounded nearly to the basal angles where they become

slightly subsinuate..

Lecontei is much less shining than planipennis and the sculpturing

is distinctly more asperate ; the head and thorax are more coarsely

punctate. Although the male is unknown to me, it is safe to as-

sume that the secondary sexual characters are the same as in snowii.

I believe that the elytra are more fortuitously depressed than nor-

mally so and that the average specimens will have the elytra nor-

mally convex. I surmise that I have examined such examples and

erroneously referred them to snowii before I fully recognized the

species under consideration.

The genital characters in the female are the extreme for the sub-

genus Blapylis, the valvular apex is fully chitinized , it is also setose

and not produced, characters not observed in planipennis from which

it is perfectly distinct and not at all closely related.

From snowi , which appears to be worthy of specific standing-if

not, at least it would be a good race of lecontei-it must be carefully

differentiated . For a long time I have confused the two species ; the

sculpturing is quite similar in the two, but much less strongly and

coasely granulate and more of the muricate type in snowii, where

also the elytra are less broadly oval and more elongate and shining.

In parvicollis and cordata and their races the pronotum is more or

less strongly constricted at the base, less so in consobrina, where the

body is more robust.

In lecontei the marginal bead of the pronotum attains the base.

General observations.-The mentum is moderate and rather para-

bolic in outline, finely and not deeply punctate, very feebly convex,

and obsoletely foveate.

The prosternum is moderately prominent ventrally with the coxæ,

arcuately convex antero-posteriorly, and not in the least mucronate

behind.

The mesosternum is feebly arcuate and oblique, very slightly con-

cave.
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The metasternum laterally between the coxæ is as long as the width

of a mesotibia at the apex.

The intercoxal process of the abdomen is slightly transverse and

about a third of its width broader than the metasternal salient.

The post-coxal portion of the first abdominal segment is equal in

length to the process and also to that of the third ; the second is

about twice as long as the fourth.

The protarsi are about a fourth of their length shorter than a meso-

tarsus ; the mesotarsi are about a fifth of their length shorter than a

metatarsus ; the metatarsi are about three- eighths of their length

shorter than a metatibia.

ELEODES TENEBROSA Horn.

Eleodes tenebrosa HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 316 .

Oblong-oval, about two and a third times longer than wide ; elytral

sculpturing consisting of very small shining tubercles arising from a

very opaque base.

Head twice as wide as long, feebly convex, moderately impressed

laterally and frequently along the frontal suture, which is usually

not evident, not coarsely and more or less densely punctate, punctures

distinctly crowded laterally and on epistoma . Antennæ moderate in

length, slightly robust, outer four joints very feebly compressed and

just noticeably wider, third joint equal to the next two taken together,

fourth just the least longer than the fifth, the latter, sixth, and

seventh subequal in length, eighth about as wide as long and subtri-

angular, ninth subtrapezoidal , tenth suborbiculo-trapezoidal, eleventh

frequently slightly smaller and short-ovate.

Pronotum transversely oval, widest at the middle, a third to a half

wider than long ; disc moderately and quite evenly convex, rather

coarsely and densely punctate, granulate at the sides ; apex slightly

emarginate, and more or less obsoletely margined ; sides evenly and

strongly arcuate from apex to the basal twelfth, then rather quickly

sinuate and nearly straight and parallel to basal angles, more rarely

evenly arcuate from angle to angle, marginal bead moderate, feebly

reflexed and entire ; base subtruncate in circular arc and finely mar-

gined, slightly wider than the apex, and not quite equal to the length ;

apical angles obtuse and more or less narrowly rounded ; basal angles

slightly prominent and quite rectangular, sometimes subobtuse.

Propleura smooth and opaque, sparsely and quite evenly granulate,

acetabular convexities frequently rugulose.

Elytra oblong oval, about a half longer than wide, scarcely at all

wider than the prothorax, widest at the middle ; base not emarginate ;

humeri quite broadly rounded, angle sometimes obtusely indicated ;

sides evenly and not strongly arcuate , frequently subparallel , apex ob-
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tusely rounded and not very narrowly so, not in the least produced ;

disc more or less feebly to modertaely convex on the dorsum, sides

evenly and moderately rounded, arcuately declivous behind ; surface

rather densely and irregularly covered with small, rounded, shining

tubercles, arising from a very opaque base.

Epipleura smooth, opaque, sparsely and evenly subasperately

punctate, moderate in width, superior margin scarcely to feebly and

broadly sinuate beneath the humeri, as viewed longitudinally.

Sterna quite densely punctate.

Parapleura quite densely and coarsely punctate.

Abdomen somewhat shining, smooth, and rather densely punctate ;

fifth segment frequently more or less rufous ; intercoxal process at

times quite rugose.

Legs moderate and quite strongly sculptured ; anterior femora

mutic ; spurs of the anterior tibiæ quite similar in the sexes, the

anterior slightly longer than the posterior ; anterior tarsi dissimilar

in the sexes, middle tarsi similar.

Male. Somewhat narrow. Antennæ attaining the prothoracic

base. Elytra arcuately declivous behind. Abdomen slightly oblique

and quite moderately convex, broadly impressed at middle of the

first two segments. Anterior tarsi with the first joint slightly thick-

ened at tip beneath and invested with a moderately obtusely pointed

tuft of golden, silken pubescence, which is inclosed by a few ordi-

nary spinules ; second joint very feebly thickened with tuft not evi-

dent, or at most scarcely half as large as that of the first.

Female.-Rather broadly oblong. Antennæ not quite attaining the

prothoracic base. Elytra arcuately and vertically declivous posteri-

orly. Abdomen horizontal and rather strongly convex. Anterior

tarsi with the first joint slightly thickened at tip beneath, groove

interrupted by ordinary piceous or ferruginous spinules.

Measurements.-Males : Length, 14-16 mm.; width , 5.5-6.5 mm.

Females: Length, 15-18.5 mm.; width, 7-7.5 mm.

Genital characters , male.-Edeagophore flattened oblong-ovate and

not arched.

Basale oblong oval ; surface rather feebly convex, with the sides

moderately arcuate.

Apicale rather small, triangular, and about a half longer than

wide ; surface evenly convex, not grooved ; sides somewhat arcuate in

basal sixth, thence feebly and very broadly sinuate to apex, the latter

subacute ; base broadly lobed at middle and feebly sinuate laterally.

Sternite transversely parabolic. Each lobe with the outer border

more or less evenly arcuate ; apical margin broadly and evenly

rounded; internal margin feebly arcuate ; surface very feebly con-

vex, very sparsely punctate and setose, setæ moderately long, slightly
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longer on apical margin, impunctate in basal fourth. Membrane not

setose across the bottom of the sinus, the latter narrowly triangular.

Female.-Genital segment elongately triangular, superior surface

plane.

Valvula (Plate 1 , fig. 9 ) .—Dorsal plate elongately oblong ; surface

plane, glabrous, obsoletely punctate and sparsely setose ; sides more

or less feebly arcuate and subparallel ; apical margin feebly arcuate

or subtruncate, scarcely rounded internally over the apical lobe,

angle evenly rounded. Apex rather long and slender, subacute and

finely setose, with a few long setæ at tip ; external apical lobe not in

the least evident.

Appendage short mammilliform, with about two to four long setæ

at tip. Fossa in basal and external surface of apex.

Superior pudendal membrane reaching to the apical fourth of the

dorsal plate and longitudinally rugulose.

Basal prominences not evident, evenly rounded at base.

Ventrolateral surfaces (Plate 1, fig. 10) .- Body quite triangular

and evenly convex from side to side, glabrous, surface lines straight as

viewed longitudinally, very feebly punctate and setose about the apex.

Submarginal groove moderate beneath the slightly explanate ex-

ternal border of the dorsal plate and attaining the fossa. Internal

margins of the valves contiguous in about basal three-fourths ; genital

fissure very narrow in apical fourth ; the inferior pudendal mem-

brane is not visible.

Habitat. California (Owens Valley, Dr. George Horn ; Bodie,

elevation 8,475 feet, July, Wickham ; Lundy, 7,000-8,000 feet, July) ;

Nevada (western, Mr. Gabb ; Verdi, April, Blaisdell ) .

Number of specimens studied , 125 .

Type in the Horn collection.

Type-locality.-Owens Valley, California ; collector, George Horn.

Salient type-characters.- Opaque. Head rather coarsely punc-

tured. Thorax one-third broader than long, very coarsely punc-

tured, becoming granular at the sides ; sides strongly rounded, mar-

gin entire, basal angles moderately prominent , rectangular. Elytra

elongate oval, moderately convex, sides moderately rounded ; basal

angles obtuse ; surface rather densely and irregularly covered with

small, rounded, shining tubercles, arising from a very opaque base

(Horn) .

Diagnostic characters.-The salient type characters differentiate

tenebrosa from all other species of the subgenus-in fact it is quite

unique among its congeners by not having the elytra broader at the

widest part than the thorax.

Occasionally specimens are observed with the sides of the pro-

notum evenly rounded from base to apex and in this character resem-

ble snowii, but here the surface is more or less shining and the



328 BULLETIN 63, UNITED STATES NATIONAL MUSEUM.

pronotal disc is less coarsely punctured. These remarks apply

especially to the Arizona or elongate form of snowii.

I have seen a few specimens that were rather ovate in form, with

the elytra showing a tendency to become less elongate and wider than

the prothorax. Such variations are expected and must be recognized.

General observations. The mentum is usually quite parabolic in

outline, sometimes subtriangular ; surface very slightly convex, not

coarsely but quite densely punctate laterally, where it is sometimes

subfoveate ; the punctures are not noticeably setigerous.

The prosternum is variable, more or less prominent ventrally with

the coxa, and moderately widened behind the axes of the acetabula,

frequently grooved at the middle. In the more strongly developed

individuals it is horizontal between the coxæ and mucronate behind ;

in others, arcuate antero-posteriorly and with a more or less well-

developed mucro at the middle of the posterior border ; again , it is

evenly arcuate and not at all mucronate.

The mesosternum is vertically arcuate, or more obliquely so , deeply

concave, appearing somewhat bilobed ; the concavity varies in depth.

The metasternum laterally between the coxæ is as long as the

width of a protibia at apex.

The abdominal process is quadrate and about a fourth of its width

wider than the metasternal salient , and equal in length to the post-

coxal portion of the first segment ; also about equal to the length of

the second segment (male) .

In the male the second segment is one-half longer than the fourth,

and the third about a third longer than the same segment. In the

female the second is twice as long as the fourth and about a fourth

longer than the third.

The tarsi are moderate in length and somewhat stout.

The protarsi are about two-fifths (male) to three-eighths ( female)

of their length shorter than a mesotarsus.

The mesotarsi are about a seventh (male) to an eleventh ( female)

of their length shorter than a metatarsus.

The metatarsi are about three-eighths (male) to two-thirds of their

length shorter than a metatibia.

ELEODES TENEBROSA var. NANA, new.

As in tenebrosa, except smaller, more strongly and densely sculp-

tured. Sides of the pronotum slightly tuberculate, margin more

strongly sinuate before the basal angles. Elytral tubercles larger and

more distinct, more evidently setigerous at the sides ; humeri obtuse,

scarcely rounded to subrectangular, with the epipleural margin often

visible at the angle.

Measurements.-Males : Length, 10.5-12.5 mm.; width, 5-5.5 mm.

Females: Length, 12 mm.; width, 6 mm.
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Genital characters as in tenebrosa.

Habitat.-Nevada (Carson City, July, Wickham ; Verdi, April,

Blaisdell ) ; California (U. S. National Museum collection-no exact

locality given ) .

Diagnostic characters.-Nana is more coarsely sculptured ; the tu-

bercles of the elytra are denser, confluent, and submuricate, but most

ofthem still remain bright and shining. The humeri are more often

subangulate. This form inhabits the same region as the typical race.

ELEODES INCULTA LeConte.

Eleodes inculta LECONTE, Proc. Acad. Nat. Sci. Phila ., 1861 , p. 352 , male.—

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 315.

Robust, oblong ovate, about twice as long as wide, black, often

somewhat piceous, feebly shining to somewhat dull ; elytra irregu-

larly and subasperately muricately punctate.

Head about twice as wide as long, feebly convex, more or less

broadly impressed laterally and along the frontal suture, the latter

more or less evident ; irregularly and not very finely punctate, rather

densely so laterally and on the epistoma. Antenna moderately

long, somewhat slender, outer four joints feebly compressed and

feebly incrassate, third joint scarcely as long as the next two taken

together, fourth just the least longer or subequal to the fifth , the

latter, sixth , and seventh subequal , eighth just a little shorter and

more or less subtriangular, ninth and tenth suborbicular in outline.

or very feebly transverse, eleventh short-ovate.

Pronotum more or less transversely quadrate, a third to a half

wider than long, widest at the middle ; disc moderately and very

evenly convex, distinctly, irregularly, and not coarsely punctate,

punctures separated by an interval equal to or twice their own diame-

ters, narrowly subgranulate laterally ; apex broadly, evenly, but not

strongly emarginate, finely and somewhat obsoletely margined ; sides

evenly, broadly, and not strongly arcuate, very feebly subsinuate

before the basal angles, and less so behind the apical angles, marginal

bead fine and entire ; base very feebly and broadly rounded, sub-

truncate, rather coarsely margined, one-sixth to one-third wider than

the apex, equal to or a little greater than the length ; apical angles

subacute, slightly prominent anteriorly , and with a slight tendency

to eversion ; basal angles obtuse and not in the least rounded, just in

the least prominent.

Propleura smooth and shining, sparsely and distinctly submuri-

cately punctate and rugulose.

Elytra oval, less than a third longer than wide, widest at the mid-

dle ; base subtruncate. Humeri more or less broadly rounded, epi-

pleural margin not visible from above ; sides evenly arcuate, apex
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not very narrowly rounded ; disc moderately to rather strongly

convex on the dorsum, sides not broadly rounded , inflexed portions

scarcely arcuate, arcuately declivous posteriorly ; surface irregularly

and quite densely , more or less distinctly subasperately and muri-

cately punctate, sculpturing not strong, simple centrally and not

distinctly granulate laterally and on the apex.

Epipleura moderately wide, gradually narrowing from base to

apex, superior margin not strong and almost straight beneath the

humeri ; surface smooth, impunctate toward base, obsoletely and

sparsely punctate toward apex.

Sterna.- Prosternum scabrously rugoso-punctate ; meso- and meta-

sterna more or less shining, glabrous and rugoso-punctate.

Parapleura rather densely, more or less evenly, and somewhat

coarsely punctate.

Abdomen shining, sparsely and finely punctate, more or less

rugulose.

Legs rather short and somewhat slender ; anterior femora mutic

and not noticeably sinuate ; tibial spurs rather slender and moderate

in length, similar in the sexes ; anterior spurs of the protibiæ slightly

longer than the posterior ; anterior and middle tarsi dissimilar in

the sexes.

Male. Oblong-ovate, somewhat slender. Antennæ reaching a little

beyond the base of the prothorax. Elytra evenly and arcuately de-

clivous posteriorly. Abdomen slightly oblique apically, moderately

convex, segments one and two broadly impressed at middle. First

three joints of the protarsi not noticeably thickened and clothed with

golden pubescence beneath, surface of the pads flat ; first two joints

of the mesotarsi similarly pubescent, first joint in apical half, the

second with a much smaller tuft at tip.

Female.- Distinctly robust. Antennæ about attaining the base of

the prothorax. Elytra broadly oval, arcuately and more or less verti-

cally declivous behind. Abdomen horizontal and strongly convex.

First two joints of the anterior and middle tarsi a little more pubes-

cent than usual beneath, grooves not evident.

Measurements.-Males : Length, 13.5–14 mm.; width , 6.5-6.5 mm.

Females: Length, 14-17 mm.; width, 7.5-8 mm.

Genital characters, male.-Edeagophore flattened oblong-ovate,

acutely pointed at apex and scarcely arched.

Basale oblong-suboval, moderately convex, sides feebly arcuate and

nearly parallel.

Apicale triangular. Surface very moderately convex, without

groove ; sides briefly arcuate at base, thence broadly and more or less

strongly sinuate, so that the apex appears more or less attenuated in

apical half; base evenly rounded and scarcely lobed at middle.
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Sternite parabolic and slightly transverse. Each lobe triangular ;

external border slightly oblique, and more or less feebly sinuate in

basal half, thence subtruncate and feebly arcuate to apex, the latter

moderately rounded ; internal border more or less sinuate ; surface

feebly convex, rather coarsely and densely punctate in apical three-

fourths, setæ rather long, denser on apical margin.

Female.-Genital segment (Plate 5 , fig. 13) triangular, about a

third longer than wide ; surface about plane, finely setose on apex.

Valvula.-Dorsal plate oblong, elongate, about three times longer

than wide ; surface plane, more or less declivous laterally at base,

smooth and shining, very sparsely and finely punctulate in apical

half, setæ very fine and not distinct ; external border about straight,

feebly sinuous and very feebly converging apically ; apical margin.

more or less arcuate and rather distinct from apex ; internal margin

quite straight. Apex short and scarcely more prominent than the

appendage, subacute, membranous, finely setose, with a few rather

long setæ at tip.

Appendage short mammilliform, with a pencil of quite long setæ

at tip. Fossa nearly occupying the external surface of the apex.

Basal prominences not evident.

Superior pudendal membrane scarcely longitudinally rugulose, and

attaining the apical fourth of the dorsal plate.

Ventrolateral surfaces. Body triangular, surface lines straight as

viewed longitudinally, smooth and shining, feebly punctate and

setose in apical third ; submarginal groove distinct beneath the

slightly explanate external border of the dorsal plate. Internal

margins of the valves contiguous in basal three-fifths, fissure in

apical two-fifths, narrow and nearly closed.

Habitat.-Nearly all of the specimens before me were taken on

Santa Rosa Island , which lies off the coast of Santa Barbara County,

California. One specimen bears a " Santa Barbara Co." label and

another simply a " Cal. ," while in Mr. Fuchs' collection is one labeled

"Alameda County." There are no differences noticeable in the speci-

I am not sure that this species is found on the mainland.

Number of specimens studied , 19 .

mens.

Type a male in the LeConte collection.

Type-locality.— Santa Rosa Island ; collector, Mr. C. M. Bache.

Salient type-characters .- Subopaque. Head and thorax rather

densely punctate ; thorax with the sides strongly rounded, briefly

sinuate behind ; basal angles obtuse and slightly prominent ; base

broadly rounded . Elytra oval, apex attenuate and strongly de-

clivous ; humeri broadly rounded, dorsum deplanate, punctures small

and granular, irregularly placed , granules on each side briefly pilifer-

Antennæ a little incrassate at tip (LeConte) .ous.
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Diagnostic characters.-Inculta is a distinct species, with a shorter,

more robust form, distinctly transverse prothorax (female ) , and

feebly subasperate (subgranular ) punctuation. The sides of the

prothorax are scarcely at all sinuate before the basal angles—in some

specimens not in the least and in others feebly so ; the basal angles

are obtuse, distinct, and with the appearance of being just a little

prominent ; the lateral bead is distinctly entire.

I do not believe inculta to be a synonym of scabripennis. The type

of the latter is a female and was taken at Fort Tejon. Doctor Horn

made so many wrong determinations in Eleodes that I can not be-

lieve him right in this instance.

66

Mr. Blanchard has very carefully compared a female inculta (which

is before me) with the female type of scabripennis. His com-

ments are as follows : Shorter and less convex than the type of

scabripennis, thorax much broader. It seems nearer inculta of which

the type is a male with base of the prothorax more constricted ."

Later and in another sending I submitted a male specimen, which

he unhesitatingly pronounced inculta. I sent the female first inten-

tionally with a request to compare it with scabripennis .

The form of the thorax in snowii (male and female) and the male

of inculta is quite similar, but the apical angles in the latter are

more acute and prominent, and in every example studied the sides.

are just the least subsinuate behind the angles so as to give them an

appearance of having a slight tendency to eversion.

The form of the prothorax should readily separate inculta from

hornii, neotoma and consobrina-none have it so transverse in the

female, nor the sides so feebly sinuate at base as a constant character.

In consobrina the apical angles are as prominent, but scarcely as

acute, the sides may be feebly sinuate behind the apical angles and

more or less strongly sinuate before the base.

General observations.-The mentum is moderate in size, sometimes

rather small in the male, subtruncate and parabolically rounded ;

surface feebly convex, scarcely subfoveate laterally, finely punctate,

the punctures not distinctly defined nor noticeably setigerous.

The prosternum is moderately prominent ventrally with the coxa,

moderately arcuate antero-posteriorly between the coxæ and usually

with a small mucro behind at middle ; at other times more feebly

arcuate and more or less vertical behind, with the angle mucroid.

The mesosternum is arcuately declivous and more or less deeply

and not broadly concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apex.

The abdominal intercoxal salient is subquadrate (male) or slightly

transverse (female ) and a little (male) to a fourth (female) of its

own width broader than the metasternal process.
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The post-coxal portion of the first abdominal segment is equal in

length to the process, also to that of the third ( male ) .

In the male the second segment is a third of its length longer than

the fourth ; in the female the second is twice as long as the fourth

and a little longer than the third.

The tarsi are slender and moderate in length.

The protarsi are about two-fifths (male ) to a fourth (female ) of

their length shorter than a mesotarsus.

The mesotarsi are about a seventh (male) to a fifth (female) of

their length shorter than a metatarsus.

The metatarsi are about a fourth (male) to two -thirds ( female)

of their length shorter than their respective metatibiæ.

ELEODES CONSOBRINA LeConte.

Eleodes consobrina LECONTE, Ann. Lyc. Nat. Hist. N. Y., V. 1851, p. 135.-

HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 316.

Eleodes veseyi LECONTE, Proc. Acad. Nat. Sci. Phila., 1858 , p. 187.

Oblong-ovate, robust, elytra coarsely and submuricately punctate

centrally and tuberculate laterally ; surface dull or feebly shining.

Head about twice as wide as long, more or less feebly convex,

slightly impressed laterally and often along the frontal suture, which

is generally evident as a more or less smooth line, sides of the frons

not usually prominent, more or less evenly, rather densely and some-

what finely punctate, punctures slightly denser laterally. Antennæ

rather stout, moderate in length, scarcely compressed, very feebly and

gradually widened in outer four joints, third joint comparatively

short and scarcely as long as the next two combined, fourth to the

eighth , inclusive, quite equal, ninth and tenth feebly transversely

oval, eleventh short- ovate.

Pronotum somewhat transversely oblong-oval in outline, two-

sevenths to a third wider than long, widest at the middle ; disc mod-

erately to rather strongly and evenly convex, quite densely, evenly, or

irregularly punctate, punctures moderately coarse , becoming granu-

late at the sides ; apex evenly and moderately emarginate, obsoletely

margined ; sides more or less strongly arcuate and constricted at basal

twelfth or eighth, thence briefly straight or feebly oblique to the basal

angles, marginal bead rather thin and fine, at times somewhat coarser

and more or less entire and reflexed ; base slightly rounded and not.

very coarsely beaded, equal to or a fourth wider than the apex and

about equal to the length ; apical angles subacute to feebly rounded

and rather prominent anteriorly ; basal angles minute, obtuse or rec-

tangular, feebly prominent at times.

Propleura opaque, not densely muricato-granulate, and more or less

rugulose about the acetabular convexities.
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Elytra suboblong-oval, about a half longer than wide, widest at

the middle ; base rather truncate and more or less sinuate. Each

side of the middle equal to or distinctly wider than the contiguous

prothoracic base; humeri more or less obtusely rounded ; sides evenly

and moderately arcuate, apex more or less feebly attenuate, not very

narrowly rounded ; disc moderately convex, not noticeably flattened ,

evenly and strongly rounded laterally, arcuately declivous posteriorly ;

surface irregularly, densely and coarsely, slightly submuricately

punctate on the dorsum, sides and apex densely sculptured with rec-

linate granules or tubercles, rarely the punctures are feebly subseriate

on the dorsum each side of the suture.

Epipleura comparatively moderate in width, gradually narrowing

from base to apex, superior margin nearly straight-at most but

feebly sinuate beneath the humeri, somewhat decurving apically,

rarely visible from above at the humeri ; surface very sparsely sub-

muricately punctulate.

Sterna densely punctato-rugulose.

Parapleura more or less shining and coarsely punctate.

Abdomen more or less shining, more or less densely and coarsely

punctate, more strongly so and rugulose to rugose about the coxæ,

less densely and more finely sculptured on the last two segments.

Legs moderate in length, somewhat stout, and densely but not very

coarsely sculptured ; anterior femora mutic ; tibial spurs similar in

the sexes, the anterior of the protibiæ slightly longer than the pos-

terior ; tarsi dissimilar in the sexes.

Male.-Oblong-ovate, somewhat narrow. Antennæ scarcely reach-

ing beyond the prothoracic base. Elytra somewhat attenuate in

apical fourth, arcuately and rather obliquely declivous behind. Ab-

domen more or less oblique and moderately convex, more or less

broadly impressed at middle on the first two segments. First two

joints of the protarsi slightly thickened at tip beneath, and there

clothed with blunt tufts of yellowish pubescence, the second smaller

than the first ; first joint of the mesotarsi with a similar but moderate

tuft, obliterating the groove.

Female.-Robust, ovate. Antennæ scarcely attaining the protho-

racic base. Elytra arcuately and quite vertically declivous behind.

Abdomen horizontal and rather strongly convex. First joint of the

protarsi slightly thickened at tip beneath, groove almost entire.

Measurements.-Males : Length, 15-16.5 mm.; width, 6-6.5 mm.

Females: Length, 16–19 mm.; width , 7.5–9 mm.

Genital characters, male.-Edeagophore flattened oblong-ovate,

very slightly arched.

Basale oblong, slightly more than twice as long as wide ; sides

feebly arcuate , subparallel ; surface moderately convex.
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Apicale triangular, moderately convex above, without groove ;

sides slightly prominent at base, thence feebly sinuate to tip, the

latter subacute ; base with a moderate and rounded lobe at middle,

feebly arcuate laterally.

Sternite transversely parabolic . Each lobe triangular ; surface

glabrous, feebly convex, impunctate in basal third , punctate else-

where, more densely so about apex, setose, setæ moderately long ; ex-

ternal border obliquely arcuate ; apex narrowly rounded, and con-

tinuously so with the internal border which becomes sinuate. Mem-

brane not setose, sinus rather broad and triangulo-oval.

Female.-Genital segment parabolo-triangular, rather depressed ,

dorsal surface quite plane and not noticeably setose, except at apex,

glabrous.

Valvula (Plate 4 , figs. 9 and 10 ) .-Dorsal plate oblong, quite hori-

zontal, with the sides subparallel ; surface plane or very slightly

concave, obsoletely punctulate ; internal and external borders slightly

arcuate ; apical border more or less evenly rounded, angle not in the

least evident . Apex triangular, rather broad, very finely setose ,

setæ at tip moderately long. Fossa at base of the external surface

of the apex behind the dorsal plate.

•

Appendage short mammilliform, with a pencil of quite long setæ

at tip.

Superior pudendal membrane longitudinally rugulose and rather

broadly exposed, attaining the apical fourth of the dorsal plate.

Basal prominences very small .

Ventrolateral surfaces triangularly plane at center to base ; surface

lines quite straight as viewed longitudinally and moderately convex

transversely ; surface smooth and impunctate. Submarginal groove

well developed beneath the distinctly explanate external margin of

the dorsal plate, extending obliquely across the base of the apex as

a shallow concavity ; apex finely setose.

Internal margins of the valves contiguous in basal three-fourths ;

genital fissure in apical fourth and rather narrowly fusiform.

Inferior pudendal membrane not visible.

Habitat.-California ( San Diego County ; San Bernardino Moun-

tains ; Los Angeles County ; Santa Barbara County ; Fort Tejon,

Fuchs and Hopping; San Francisco County ; Shasta and Siskiyou

counties) .

Number of specimens studied, 45 .

Type.-A male in the LeConte collection .

Type-locality.- Mountains about Santa Isabel, California.

Salient type-characters .-Oblong. Thorax rounded, apex emar-

ginate, thickly punctate, sides granulate, margin reflexed , posterior

angles minute. Elytra thickly and coarsely punctate, sides and pos-

teriorly rough and reclinately granulate, apex attenuate (LeConte) .
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Diagnostic characters. It would appear from a careful study of

LeConte's description that the type (male) had the sides of the

pronotum rounded nearer to the base than in the majority of the

specimens before me, in consequence there is a less degree of con-

striction and the angles smaller ; such is the case in a specimen which

has been compared with the type by Professor Fall, and in his col-

lection, and which I take to be quite typical. The example was col-

lected in the San Bernardino Mountains.

In all of the specimens making up a small series taken at Fort

Tejon by Fuchs and Hopping, the sides of the pronotum are more

strongly constricted, straight, and parallel in about the basal eighth ;

the angles are therefore larger and rectangular, but some of the

specimens approach Professor Fall's specimen, so that this character

is simply a variation and of no specific value.

The Fort Tejon specimens no doubt belong to the form described

by LeConte as veseyi, the type of which is a large male and remark-

able for the attempt at striæ of large punctures near the middle of

the elytra (LeConte) . Mr. Blanchard writes me that veseyi is so

near the type of consobrina that he is surprised that LeConte should

have given it a name ; it is no doubt a heterotype and therefore a

true synonym of consobrina. In veseyi the pronotum is more strongly

constricted and the basal angles larger and subrectangular ; therefore

it is related to the specimens above mentioned from Fort Tejon.

An interesting specimen from Lower California was referred to

consobrina by Doctor Horn ; it was destroyed with the Academy in

the recent disaster before I had an opportunity to study it.

a

It is very difficult oftentimes to satisfactorily separate this species

from some forms of parvicollis; as a rule in consobrina the pronotum

is more strongly and evenly convex from side to side , and not at

all impressed or flattened within the lateral margins ; in parvicollis,

when the pronotal surface is evenly arcuate from side to side, it

generally arises more suddenly and strongly from the margins.

In consobrina the humeri are more rounded and the superior

epipleural margin not visible from above ; the elytral sculpturing

is also coarser and tuberculate . These characters are valuable when

the pronotal ones are weak or exhibit an approach to parvicollis, as

they do sometimes. The heterotypes of both species are at times no

doubt amphitypical.

In consobrina the marginal bead is not so reliable a character as in

tenebrosa, inculta, and snowii, for instance ; the species is always

more robust.

It is often necessary to examine the genital segment of the female

to more satisfactorily place some particular specimen , and males

from the same region can be placed with the females.

a Proc. California Acad. Sciences, 2d ser., IV, Pt. 1 , p. 350.
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Specimens from the Farallone Islands have been determined as

consobrina by Doctor Horn, but I prefer to consider them as a form

of parvicollis, for the following reasons :

The general facies is more like the latter species, although in some

specimens the marginal bead is entire, the specimens are decidedly

less convex, and the pronotal disc is feebly impressed laterally, the

basal constriction is stronger, and the sculpturing is plainly more

muricate laterally than tuberculate. Again, parvicollis is much more

abundant along the coast on the mainland at points opposite the

islands than is consobrina, so that in all probability when that body

of land became separated from the mainland it was populated with

the form of parvicollis existing at that time, and as this change

occurred in comparatively recent times, the species has undergone but

slight change since and is practically identical with that which is

now found along the coast on the mainland.

I have collected for several years about San Francisco Bay and

have not taken a single specimen of consobrina, while I have found

parvicollis abundant. Consobrina is surely more abundant south

than north of San Francisco.

In consobrina the genæ are not produced as in blanchardii, and for

remarks on scabripennis see p . 338. In fuchsii the prothorax is com-

paratively smaller and less convex.

In some specimens ( females from Los Angeles County) the elytra

are densely and distinctly tuberculate throughout.

General observations.-The mentum is triangulo-parabolic to para-

bolic in outline ; surface convex at middle and more or less foveate

along the sides, rather densely but not distinctly punctate and not

noticeably setose.

The prosternum is not strongly prominent ventrally with the

coxæ, coarsely sculptured , usually distinctly grooved along the mid-

dle, horizontal ; rarely feebly arcuate antero-posteriorly between the

coxæ, strongly and horizontally mucronate behind ; often vertically

truncate posteriorly with the angle more or less well developed as a

mucro, which may be deflexed or oblique.

The mesosternum is arcuately and obliquely declivous, deeply and

rather broadly concave, so that it appears somewhat bilobed.

The metasternum laterally between the coxa is as long as the width.

of a mesotibia at middle or base.

The abdominal process is subquadrate (male ) to moderately trans-

verse (female) and a third (male) to a sixth (female) wider than

the metasternal salient.

In the male the post-coxal part of the first abdominal segment is

equal in length to the process, and also to that of the second : the

latter is twice as long as the fourth ; the third is a half longer than

the fourth.

59780-Bull. 63-09- -22
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In the female the second segment is equal in length to the process ;

the third is equal to that of the post-coxal part of the first and about

a third longer than the fourth.

The tarsi are moderate in length and more or less stout.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-21 31 4 6

Female.-2 23 31 54

ELEODES SCABRIPENNIS LeConte.

Eleodes scabripennis LECONTE, Proc. Acad. Nat. Sci. Phila., 1859, p. 77,

female.-HORN, Trans. Amer. Phil. Soc., XIV, 1870, p . 315.

The original description is as follows :

"Atra, ovata, subnitida , thorace latitudine paulo breviore, subquadrato , lateri-

bus rotundatis, postice sensim paulo angustato, angulis posticis obtusis dense

punctato, ad latera subasperato, elytris ovalibus, thorace latioribus, dorso parum

convexis, postice valde declivibus, granulis parvis inordinatis dense exasperatis,

et versus suturam punctatis, tibiis muticis, prosterno postice oblique submu-

cronato, antennis extrorsum parum incrassatis. Long. .65 ."

Habitat. California (Fort Tejon) .

Diagnostic characters.-Mr. Blanchard writes me that the type is

a robust female, with the following remarks upon the same : Stout,

convex. Thorax convex, wider than long, sides very briefly sinuate

at hind angles, coarsely , densely punctate, more closely and asperately

on sides, base margined ; flanks opaque, rather closely and distinctly

granulate. Elytra convex, sides strongly rounded, coarsely granu-

late ; epipleuræ broad, sparsely granulate, antennæ rather stout,

joints 4-7 subelongate, 8th scarcely longer than wide.

LeConte compares it with veseyi, saying that it has the same

sculpturing and size, but differing by the thorax being much less

rounded on the sides, by the posterior angles not being at all promi-

nent.

I have not seen a single specimen in the material at hand which I

could refer to this species, and personally I have no idea of its habitus.

Fortunately I can rely upon the observations of such careful workers

as Mr. Blanchard and Professor Fall.

Mr. Blanchard has compared all likely specimens with the type

at Cambridge and has failed to refer any examples to the present

species. For remarks upon inculta see p. 332 .

Professor Fall compared a series with the LeConte type and

labeled a male example as scabripennis. It was collected at Santa

Barbara, California . This specimen has the form of a male conso-

brina, from which it differs no more than the males of that species

differ among themselves. The elytral sculpturing is more like sharp-

ened granules than tubercles, finer and dense, with punctures simple

each side of the suture ; the pronotal punctuation is denser than in
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consobrina. The specimen is distinctly consobrina-like in general,

and not at all like inculta.

If this specimen is to be considered as an exponent of scabripennis,

I would have no hesitation in pronouncing it as a synonym of con-

sobrina.

One fact is evident, that no student besides LeConte ever had.

any true conception of this species. Doctor Horn did not, for he

referred the Santa Barbara specimens (inculta ? ) to this species. I

know of only one authentic specimen, and that is the type.

A specimen in Doctor Van Dyke's collection was doubtfully re-

ferred to scabripennis; it was collected at Indio, California. It is

very opaque and sordid in appearance ; the sculpturing is rather

coarse and dense, but upon examination I found the gene produced,

and it is therefore blanchardii, although rather strongly sculptured

and larger ( 16.5 mm.-8 mm. ) than any example of the series studied.

It makes a good companion for Casey's specimen referred to under

blanchardii.

Until more collecting has been done about Fort Tejon and Santa

Barbara, I recommend that scabripennis be retained on our lists.

LeConte writes that the prosternum is a little more prominent

behind than in veseyi.

ELEODES BLANCHARDII , new species.

Oblong-ovate, somewhat robust at times, scarcely twice as long as

wide, elytra coarsely punctate and subtuberculate laterally ; genæ dis-

tinctly produced ; surface somewhat dull.

Head scarcely twice as wide as long, feebly convex, more or less

feebly and broadly impressed laterally, sometimes feebly so along

the frontal suture, the latter more or less evident as a smooth line ;

rather thickly punctate, punctures rather coarse and somewhat

granulate, denser laterally and on the epistoma. Antenna moderate

in length and stoutness, feebly compressed and slightly dilated in the

outer four joints, third joint about equal in length to the next two

combined, fourth just the least longer than the fifth, the latter to the

eighth inclusive subequal in length and slightly longer than wide,

the eighth sometimes subtriangular, ninth and tenth orbicular to

slightly transverse in outline, eleventh truncate-ovate and about as

long as wide.

Pronotum somewhat transversely suboval, about a half wider than

long, widest at the middle; disc moderately evenly convex, rather

densely and more or less evenly punctate, punctures moderate in size,

becoming granulate at the sides ; apex subtruncate in circular are,

obsoletely beaded ; sides evenly and rather strongly rounded, more or

less constricted or sinuate at basal ninth, thence straight or oblique
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to angles, marginal bead more or less reflexed and somewhat entire ;

base feebly rounded and feebly beaded, scarcely a seventh wider than

the apex and equal to the length ; apical angles obtuse, sometimes

distinct and at others feebly rounded ; basal angles subrectangular

and not at all prominent.

Propleura more or less coarsely and rather sparsely muricato-

granulate, more or less rugulose on the acetabular convexities.

Elytra oval to somewhat oblong-oval, about a third longer than

wide and widest at the middle ; base subtruncate, wider than the con-

tiguous prothoracic base ; humeri more or less obtusely rounded ; sides

evenly arcuate, apex not broadly rounded ; disc more or less mod-

erately convex on the dorsum, rather strongly, evenly, and not very

broadly rounded at the sides, arcuately declivous posteriorly ; surface

coarsely punctate, punctures irregularly placed , with a tendency to

coalesce in twos and threes, rather simple and with a feeble corroded

appearance on either side of the suture, becoming muricato-tubercu-

late laterally and on the apex.

Epipleura moderate in width, gradually narrowing from base to

apex, superior margin rather strong, scarcely sinuate beneath the

humeri, where it is sometimes slightly visible at the angle from above ;

surface usually impunctate and smooth.

Sterna densely and rather scabrously sculptured.

Parapleura coarsely and rather densely punctate .

Abdomen more or less shining, quite coarsely and densely rugoso-

punctate, especially about the coxæ; last two segments more finely,

less densely punctate, and not rugose.

Legs moderate in length and stoutness ; anterior femora mutic ;

anterior tibial spurs rather small and similar in the sexes, the an-

terior slightly longer and just noticeably stouter than the posterior ;

anterior and middle tarsi dissimilar in the sexes.

Male.-Oblong-ovate, somewhat narrow. Antennæ attaining the

prothoracic base. Elytra arcuately and somewhat obliquely decli-

vous behind. Abdomen slightly oblique, moderately convex, broadly

and rather strongly impressed at middle of the first two segments.

Anterior tarsi with the first two joints not noticeably thickened at

tip beneath, each with a small tuft of yellowish pubescence, tufts

subacute; first joint of the middle tarsi bearing a small tuft.

Female. Ovate, somewhat robust. Antennæ not attaining the

prothoracic base. Elytra arcuately and almost vertically declivous

posteriorly. Abdomen horizontal and rather strongly convex. An-

terior tarsi with the first joint slightly thickened at tip beneath,

groove scarcely interrupted by the apico-marginal spinules.

Measurements.-Males : Length, 15 mm.; width, 6.3 mm. Females :

Length, 14.5-17 mm.; width, 7.3-7.5 mm.
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Genital characters, male.-Edeagophore elongately oblong-ovate

and slightly arched.

Basale elongate oblong, slightly narrowing apically ; surface evenly

convex and the sides feebly arcuate.

Apicale triangular ; surface moderately convex, without groove ;

sides quite strongly sinuate in apical two-thirds, apex appearing

attenuate and acute ; base obtusely lobed at the middle and sinuate

laterally.

Sternite transversely parabolic in outline. Each lobe subtriangu-

lar ; surface feebly convex and glabrous, punctate and setose in apical

three- fourths, punctures rather dense, especially about apex, setæ

moderate in length, longer about apical margin ; external margin

more or less arcuate to apex, the latter introrse and rather narrowly

rounded ; internal margin quite straight. Membrane not setose across

the bottom of the sinus, the latter rather deep and triangular.

Female.-Genital segment triangular, obtuse at apex and moder-

ately depressed ; surface nearly plane, well chitinized , and sparsely

setose.

Valvula (Plate 6, fig. 1 ) . Dorsal plate oblong, four times as long

as wide ; surface glabrous and shining, slightly concave, very sparsely

punctate and setose in apical moiety, setæ fine ; sides parallel and

more or less feebly arcuate or sinuous ; apical margin evenly rounded .

Apex short and more or less chitinized, finely and rather densely

setose, setæ slightly longer at tip.

Appendage short mammilliform with pencil of moderately long

setæ at tip ; fossa in the external surface of apex and not covered by

apical margin of the dorsal plate, setæ just noticeably longer about its

margins.

Superior pudendal membrane longitudinally rugulose and attain-

ing the apical fourth of the dorsal plate.

Basal prominences scarcely evident.

Ventrolateral surfaces flattened centrally to base, triangular, sur-

face lines straight, viewed longitudinally ; laterally moderately

rounded. Submarginal groove well developed beneath the slightly

explanate external border of the dorsal plate, and attaining the fossa,

surface scarcely at all concave before the apex. Internal margins

of the valves contiguous in basal two-thirds ; genital fissure narrow

in apical third, inferior pudendal membrane not visible.

Habitat. California (San Diego County) . I have taken this

species upon the Bolcan Mountain, which borders Warner's ranch.

It probably occurs throughout the Cuyamaca Range, also at Poway

(elevation, 700 feet ) . Examples are before me from the Blanchard

collection , and others received from D. W. Coquillett a number of

years ago, all, however, from the above-named county.
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Number of specimens studied , 9.

Types in my own and Mr. Blanchard's collections.

Type-locality.- San Diego County, California.

Salient type-characters.-The buccal processes of the genæ are pro-

duced and anteriorly prominent. Pronotum moderately convex ;

apex subtruncate in circular arc ; sides rather strongly rounded, con-

stricted at basal ninth, thence straight to the basal angles, the latter

subrectangular ; apical angles obtuse and distinct. Elytra about a

third longer than wide ; humeri obtuse and rounded, epipleural

margin just visible from above ; disc coarsely punctate, punctures

somewhat eroded, noticeably coalescing in twos and threes, simple

about the suture, muricato-tuberculate laterally and about apex ; the

most peripheral are distinct and shining tubercles.

Diagnostic characters.- Smaller and similarly sculptured to con-

sobrina, to which it is closely related, and easily separated by the

unusually developed buccal process of the gene that are anteriorly

produced and somewhat acute.

An example before me, and kindly given me for study by Colonel

Casey, apparently belongs here. It has the thorax very coarsely and

densely punctate. There is also a tendency for the punctures to

coalesce. In fact, it is more strongly sculptured throughout than

any other specimen of blanchardii at hand. A female taken on the

Bolcan Mountain approaches it and connects it with the typical speci-

mens. Casey's specimen has the buccal processes very slightly promi-

nent and not narrowed. It is without doubt heterotypical of the

present species ; in form it agrees with a male in Mr. Blanchard's

collection.

It should be noted that the elytra are shorter than in consobrina.

I take great pleasure in remembering the kind and painstaking aid

accorded me by Mr. Frederick Blanchard.

General observations.-The mentum is comparatively large, but

variable in size, slightly transverse and parabolic in outline, some-

times less strongly rounded at the sides ; surface rather broadly

convex at the center and narrowly subfoveate within the lateral mar-

gins ; not noticeably setose.

Pro- and mesosternum as in consobrina. The metasternum laterally

between the coxæ is as long as the width of a mesotibia at the middle.

The abdominal process is subquadrate, and a fifth (female) to a

third (male) of its width broader than the metasternal salient, also

equal to the post-coxal part of the same segment, equal to the length

of the third (female) .

In the male the second segment is twice as long as the fourth, the

third being a third of its own length longer than the fourth .

In the female the second is twice as long as the fourth.

The tarsi are of moderate length and not as stout as in consobrina.
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Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-2

Female.-2

23 3 5

21 21 5

ELEODES FUCHSII , new species.

Ovate, subopaque, prothorax comparatively small. Elytra sub-

asperately granulate laterally and on apex. Head about twice as

wide as long, more or less feebly convex, impressed laterally and

usually along the frontal suture, the latter more or less bisinuate and

fine, sides not very prominent, more or less evenly punctate, punc-

tures moderately fine and not very densely placed. Antenne rather

long, feebly compressed and slightly widened in the outer four joints,

third joint scarcely as long as the next two combined, the fourth to

the eighth inclusive subequal in length, the eighth slightly widened ,

ninth as wide as long and subtriangular, tenth orbicular or trian-

gulo-orbicular, eleventh ovate.

Pronotum scarcely to moderately transverse, a fourth to a half

wider than long, widest at about the middle ; disc moderately and

evenly convex, rather densely and somewhat finely punctate, becoming

more or less granulate along the sides ; apex slightly and evenly

emarginate or truncate in circular arc, obsoletely margined ; sides

rather strongly arcuate, less so behind the middle, where they appear

somewhat oblique to the rather strong constriction at basal seventh,

which may not be very suddenly or at other times rather gradually

formed, thence to the angles more or less straight and parallel ; mar-

ginal bead rather fine and somewhat obsolete at basal constriction ;

base slightly rounded, finely to obsoletely margined , very slightly

wider than the apex and about equal to the length ; apical angles dis-

tinct and subacute, or slightly obtuse ; basal angles subrectangular or

obtuse and not in the least rounded.

Propleura smooth and subopaque, sparsely muricato-granulate and

more or less rugulose on the acetabular convexities.

Elytra oval, about a third longer than wide, widest at the middle ;

base equal to or distinctly wider than the contiguous prothoracic base ;

humeri evenly or obtusely rounded ; sides broadly and moderately

arcuate, moderately attenuate at apex, the latter not broadly rounded ;

disc moderately convex, not depressed, quite evenly and not very

broadly rounded laterally, arcuately declivous posteriorly; surface

with the punctures rather coarse, densely and irregularly placed, at

times vaguely seriate when viewed longitudinally, punctures simple

on each side of the suture, asperately granulate laterally and on the

apex, minutely setigerous.

Epipleura moderate in width, gradually narrowing from base to

apex, superior margin straight or very feebly sinuate beneath the
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humeri, where it is at times somewhat visible from above ; surface

smooth, opaque, sparsely and quite obsoletely punctate.

Sterna irregularly and densely punctato-rugulose.

' Parapleura rather coarsely but not densely punctate.

Abdomen more or less glabrous, variable in dullness, rather sparsely

and somewhat finely punctate, more coarsely, densely, and rugulosely

sculptured about the coxæ, last two segments more finely so.

Legs moderate in length and stoutness ; anterior femora mutic and

more or less sinuate in outer fifth ; tibial spurs similar in the sexes and

rather small, the anterior slightly longer than the posterior ; tarsi

dissimilar in the sexes.

Male.-Moderately narrow. Antennæ reaching a little beyond the

base of the prothorax. Elytra a little narrowed posteriorly, arcuately

and rather obliquely declivous apically. Abdomen slightly oblique

and moderately convex, impressed on the first two segments at mid-

dle. First two joints of the protarsi slightly thickened at tip beneath

with pubescent tufts upon the same ; the tufts are truncate, that of

the first moderate in size and about twice as large as that of the

second. First joint of the middle tarsi with a very small tuft at tip ;

all the tufts golden yellow.

Female.-Robust. Antennæ just slightly reaching beyond the base

of the prothorax. Elytra arcuately but scarcely vertically declivous

posteriorly. Abdomen horizontal and rather strongly convex. An-

terior and middle tarsi simple beneath, grooves distinct.

Measurements.-Males : Length, 13-16 mm.; width 6-7 mm. Fe-

males: Length 14.5-17 mm.; width 7-8.2 mm.

Genital characters, male.-Edeagophore somewhat flattened ob-

long-ovate, moderately elongate and slightly arched.

Basale oblong, sides feebly arcuate, surface moderately convex.

Apicale triangular, rather strongly convex and without a groove ;

sides rather strongly sinuate so that the apex appears produced , the

latter acute ; base with a small rounded median lobe and feebly sin-

uate laterally.

Sternite small, slightly transversely oblong. Each lobe small and

subtriangular ; surface almost impunctate in basal third, thence to

apex sparsely to densely punctate at apical margin, setose, setæ

small, increasing in length to apex where they are moderately long ;

sides sinuate and somewhat oblique in basal two-thirds, thence to apex

truncately subarcuate ; apex introrse and subacute ; internal margin

straight or feebly sinuate. Membrane not setose , sinus triangulo-

oblong.

Female.-Genital segment trapezo-triangular, dorsal surface very

slightly ogival, very feebly setose and moderately depressed.

Valvula.-Dorsal plate slightly oblique, being externally declivous,

elongately oblong, sides subparallel and moderately explanate exter-
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nally ; surface scarcely concave, very sparsely punctate and setose ,

setæ very small ; external and internal borders straight ; apical mar-

gin oblique externally and arcuate internally, angle broadly rounded,

apex small and short, triangular and finely setose, without longer

setæ at tip ; fossa at middle of the external surface.

Appendage small and short mammilliform, with a pencil of moder-

ately long setæ at tip.

Superior pudendal membrane more or less longitudinally rugulose

and attaining the apical fourth of the dorsal plate.

Basal prominences not evident.

Ventrolateral surfaces flattened centrally to base, rounded laterally ;

surface smooth and not noticeably setose ; sides feebly concave later-

ally before the apices, and the submarginal groove broad beneath

the explanate external border of the dorsal plate . Internal mar-

gins of the valves contiguous in basal two-thirds ; genital fissure in

apical third, moderately wide and fusiform. Inferior pudendal mem-

brane not visible.

Habitat.-California (Tulare County, at Colony Mills, elevation

5,415 feet, Giant Forest ; Marble Fork, Kaweah River, elevation 5,200

feet, Kaweah to Progress Springs, elevation, 1.000-1,740 feet. Col-

lected by Charles Fuchs and Ralph Hopping) .

Number of specimens studied , 90 .

Sexitypes in my own collection ; co-types in the collections of Van

Dyke, Fuchs, Hopping, and my own .

Type-locality. Colony Mills, Tulare County, California.

Salient type-characters.-Pronotum comparatively small, appar-

ently subcordate, the sides rather strongly arcuate anteriorly, behind

the middle less arcuate and very slightly converging, constricted in

basal seventh, thence quite straight to the basal angles, which are

subrectangular ; disc rather finely and densely punctate, becoming

granular laterally ; apical angles distinct and subacute ; apex feebly

and evenly emarginate.

Elytra about a third longer than wide, in the female broadly oval

and apparently inflated in contrast to the small prothorax ; disc mod-

erately convex on the dorsum, punctures rather coarse, densely and

irregularly placed, simple about the suture and exasperately granu-

late laterally and about the apex.

Diagnostic characters. This species is variable in form, typically

the females are subcychriform ; the heterotypes resembling conso-

brina on the one hand and parvicollis on the other.

In typical specimens the prothorax is comparatively small and

apparently subcordate, the elytra broadly oval in the female, giving

the effect of inflation , when there is none the dorsum is moderately

convex ; the humeri are broadly rounded in both sexes. Such

examples resemble consobrina.
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In other specimens the humeri are obtusely rounded and the su-

perior epipleural margin is often visible from above, the thorax

wider and more evenly rounded at the sides, and the general form

resembles parricollis. The integuments are more or less opaque.

Fuchsii appears to be intermediate between consobrina and parvi-

collis. I at first associated it with the former and then with the lat-

ter as a race, but could not satisfy myself as to which species it is

most closely related, and therefore determined on the intermediate

course and give it specific standing.

It can be recognized from consobrina by the more finely and much

less densely sculptured abdomen and more cordate prothorax ; from

parvicollis by the narrower prothorax and the more consobrina- like

habitus.

From neotoma it is separated by the much less convex form and

less strongly sculptured abdomen.

Producta has a much more transverse prothorax, the humeri

strongly prominent with the superior epipleural margin very dis-

tinctly visible from above, the elytra very evidently flattened , form

oblong-oval and broad at base. The males are more difficult to sepa-

rate, the sides of the pronotal disc are usually distinctly flattened and

granulate ; in fuchsii the pronotal disc is not usually depressed at the

sides and quite strongly and evenly convex.

Horni is more depressed, with very oval elytra, the humeri being

obsolete.

General observations.-The mentum is usually parabolic in out-

line, although at times somewhat triangular ; the surface is rather

narrowly convex at middle from apex to base and more or less

broadly foveate laterally, finely scabrous, punctures not distinctly

defined and not noticeably setigerous.

The prosternum is quite gradually prominent from the anterior

margin so that the intercoxal process is not strongly nor suddenly

protuberant ventrally ; at times it is evenly arcuate antero-posteriorly

or feebly arcuate between the coxæ and subtruncate behind , with the

mucro more or less produced or small and more or less deflexed .

Mesosternum more or less vertically arcuate and with a varying

concavity.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at middle.

The abdominal process is more or less quadrate and a third (male)

to a fourth ( female) of its width broader than the metasternal

salient, as long as the second segment in the male and to the post-

coxal part of the first segment, as well as the third , in the female.

In the male the post-coxal part of the first segment is equal to the

length of the third, the latter about a fourth longer than the fourth.

In the female the second is twice as long as the fourth.



REVISION OF ELEODIINI-BLAISDELL . 347

The tarsi are moderate in length and not very short ; there is evi-

dent variation in the individuals of the series before me.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-21 3 31 6

Female.-2 23 31 51

ELEODES NEOTOME, new species .

Ovate, moderately robust, shining, and smooth, strongly convex ;

Elytra scarcely asperately muricately punctate.

Head twice as wide as long, feebly convex, more or less impressed

laterally and along the frontal suture, the latter usually evident as a

glabrous line, quite evenly and not very densely punctate, punctures

moderate, sides scarcely at all prominent. Antennæ moderate in

length, rather stout, scarcely compressed or widened in outer four

joints , third hardly as long as the next two taken together, fourth

to the eighth, inclusive, subequal and rather short, the eighth just

the least subtriangular, ninth and tenth scarcely transversely oval ,

eleventh short-ovate.

Pronotum transversely oval, about a third wider than long, widest

at the middle ; disc evenly and strongly convex, irregularly and

somewhat densely punctate, punctures dense and granulate laterally

along the margins ; aper not strongly emarginate and more or less

obsoletely margined ; sides evenly and moderately strongly arcuate,

constricted at basal tenth, thence parallel or feebly oblique to the

basal angles, margin fine and entire ; base slightly rounded and rather

finely margined, slightly wider than the apex and about equal to the

length; apical angles subacute, not rounded and rather prominent

anteriorly ; basal angles more or less rectangular, sometimes feebly

prominent.

Propleura sparsely muricato-granulate and more or less rugulose

on the acetabular convexities.

Elytra rather broadly oval, scarcely a third longer than wide,

widest at the middle ; base not at all wider than the contiguous

prothoracic base ; humeri rounded and quite continuously so with the

strongly arcuate sides, apex not narrowly rounded nor produced ;

disc rather strongly and evenly convex on the dorsum, evenly and

somewhat broadly, more strongly, rounded laterally, arcuately de-

clivous posteriorly ; surface densely, coarsely and not deeply, evenly

and diffusely submuricately punctate on the dorsum, slightly denser

and muricato-granulate laterally and on apex.

Epipleura somewhat wide, gradually narrowing from base to

apex, superior margin very broadly and feebly sinuate beneath the

humeri, not visible from above ; surface opaque, sparsely and obso-

letely submuricately punctate at base, becoming more strongly muri-

cate apically.
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Sterna densely punctato-rugose.

Parapleura coarsely and rather densely punctate.

Abdomen shining, coarsely and more or less strongly punctato-

rugulose, more densely and strongly so about the coxæ, last two seg-

ments more finely and sparsely punctate, not usually rugulose.

Legs moderate in length and rather stout, densely and somewhat

coarsely sculptured ; anterior femora mutic and deeply sinuate in

outer fifth ; tibial spurs rather small and similar in the sexes, the

anterior of the protibiæ slightly longer than the posterior ; tarsi dis-

similar in the sexes.

Male. Slightly robust, but somewhat narrow. Antennæ scarcely

reaching beyond the base of the prothorax. Elytra arcuately decliv-

ous posteriorly. Abdomen rather strongly oblique, moderately con-

vex, first two segments very broadly and slightly flattened at middle.

First and second joints of the anterior tarsi slightly thickened at tips

beneath and with somewhat flattened tufts of golden pubescence ; first

joint of the middle tarsi with smaller tufts.

Female.-Robust . Antennæ scarcely attaining the prothoracic

base. Elytra strongly, arcuately and vertically declivous behind .

Abdomen moderately oblique, rather strongly convex. First joint

of the anterior tarsi thickened at tip beneath, marginal spinules

rather dense, groove scarcely interrupted at tip.

Measurements.-Males : Length, 13-15.5 mm.; width, 6.2-7 mm.

Females: Length, 14.5-15.5 mm.; width, 7.5-8 mm.

Genital characters, male.-Edeagophore fusiform oblong-ovate and

feebly arched.

Basale about two and a half times longer than wide, dorsal sur-

face evenly and not strongly convex, sides feebly arcuate.

Apicale triangular ; surface quite strongly convex, without groove ;

sides broadly and feebly sinuate ; tip subacute ; base broadly rounded.

Sternite rather short and somewhat transverse. Each lobe tri-

angular and rather small ; surface feebly convex externally, and

declivous internally, smooth in basal third, finely and not very

densely punctate, setose, setæ gradually increasing in length to apex

where they are moderately long ; external border oblique in basal

half, thence arcuate to apex, the latter rounded but not broadly so ;

internal margin oblique and more or less straight. Membrane not

setose across the bottom of the sinus, the latter triangular.

Female.-Genital segment distinctly triangular, surface very

slightly ogival, feebly setose, rather depressed and well chitinized.

Valvula (Plate 4, fig. 2 ) .- Dorsal plate elongately oblong-tri-

angular, sides more or less converging to apex ; surface slightly out-

wardly declivous, feebly concave, glabrous and shining, very sparsely

punctate, each puncture with a minute seta, few apically ; external

border straight ; apical margin arcuate to subacutely rounded ; in-
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ternal border sinuate to feebly arcuate. Apex small and triangular,

finely setose, tip apparently without longer setæ , fossa at the base of

the external surface.

Appendage short mammilliform, with tuft of moderately long

setæ at tip .

Superior pudendal membrane not rugulose and attaining the apical

fourth of the dorsal plate.

Basal prominences very small.

Ventrolateral surfaces flattened centrally to base and convex later-

ally; each lateral surface smooth, sparsely and finely punctate, setose,

setæ minute, slightly concave before the apex. Submarginal groove

small beneath the external border of the dorsal plate, which is not

explanate, apex finely setose. Internal margins of the valves con-

tiguous in basal two-thirds ; genital fissure in apical third , not very

narrow and fusiform. Inferior pudendal membrane not visible.

Habitat.-California (San Diego County ; Port Harford, San Luis

Obispo County) .

I have taken this species from old stumps at Poway, elevation 700

feet ; from wood-rats' nests on the hills bordering Mission Valley,

near San Diego, elevation 300 feet.

Number of specimens studied, 14 .

Sexitypes and co-types in my own collection.

Type-locality.- Mission Valley, near San Diego.

Salient type-characters.—Strongly convex, shining . Elytra scarcely

asperately sculptured. Pronotum strongly convex, apex emarginate,

sides rather strongly arcuate and constricted in basal tenth, apical

angles not at all rounded and somewhat prominent anteriorly, basal

angles rectangular. Elytra with the humeri rounded, and quite con-

tinuously so with the strongly arcuate sides ; punctures rather

coarse, not deep, rather simple centrally and muricato-granulate

laterally. Abdomen very strongly and densely sculptured , last two

segments much less so .

Diagnostic characters .-One of the most convex species of the sub-

genus Blapylis, and can not be confounded with any species, except

inculta, hornii, consobrina, and parvicollis.

Professor Fall has very carefully compared it with types in the

LeConte collection and found it not to correspond with any named

species.

Inculta is more robust and with the pronotum more transverse ,

especially in the female, the integuments are duller. The prothorax

is not distinctly constricted at base and the abdomen is finely sculp-

tured.

Neotome is no doubt closely related to consobrina, but can readily

be separated by its greater convexity, the circularly oval elytra , not
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oblong-oval as in the latter species ; there is also much less difference

in general form in the sexes than is observed in other species.

A single female taken at Port Harford evidently belongs here ; the

elytra are broader at base and the humeri more obtusely rounded.

Hornii is more depressed than convex and the antennæ longer, the

abdomen is not strongly sculptured nor the pronotum strongly con-

stricted at base.

In parvicollis the pronotum is broader, the abdomen never as

strongly sculptured , although in producta it is at times nearly so ,

but here the elytra are distinctly flattened and the humeri promi-

nent.

The strongly convex pronotum and elytra of neotome are very

striking characteristics. The abdomen is rather oblique in the

female, an unusual character for that sex.

General observations.-The mentum is rather small, usually para-

bolically rounded, at times subtriangular ; surface rather densely

punctate, scarcely convex or foveate and not noticeably setose.

The prosternum is very densely sculptured and scabrous, moder-

ately prominent ventrally with the coxæ, grooved along the middle,

subhorizontal, compressed behind and quite vertically truncate, angle

mucroid and more or less deflexed.

The mesosternum is rather obliquely and arcuately declivous and

more or less deeply concave.

The metasternum laterally between the coxæ is as long as the

width of a mesotibia at middle.

The abdominal process is quadrate (male) or slightly transverse

(female ) and a fifth (male) or a third ( female ) of its width wider

than the metasternal salient.

In the male the second abdominal segment is equal in length to

that of the process and twice as long as the fourth ; the third is

equal to the post-coxal part of the first.

In the female the post-coxal part of the first segment is equal in

length to the process ; the second about a half longer than the third

and a fourth longer than the fourth segment.

The tarsi are moderate in length and rather stout.

The relative lengths of the tarsi were constant in the series studied .

Tarsal formula :

Pro.

Male.-21

Female.-21

Meso. Meta. Metatibia .

23 3 5

2号 3 5

ELEODES HORNII, new species.

Oval to ovate, about twice as long as wide, more or less shining,

subglabrous ; elytra feebly submuricately punctate laterally, and

gradually widening from the base to middle ; humeri obsolete.
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Head about twice as wide as long, slightly convex, feebly impressed

laterally, frontal suture not evident, distinctly, ratherly coarsely,

and quite densely punctate. Antenna quite long, moderate in stout-

ness , outer three joints slightly compressed and feebly dilated , third

joint equal to the next two taken together, fourth to the seventh in-

clusive subequal, eighth scarcely shorter and slightly triangular, ninth

and tenth triangulo-orbicular in outline, eleventh subovate.

Pronotum widest at the middle, about a half wider than long ;

disc moderately convex, distinctly and quite densely punctate , more

densely and narrowly punctato-granulate laterally along the margins,

the punctures are not very strongly marked at the center and rather

small ; apex feebly emarginate or truncate in circular arc and obso-

letely margined ; sides evenly and moderately arcuate, moderately and

not suddenly sinuate in basal seventh, becoming rather briefly straight

to the angles, marginal bead rather fine, slightly reflexed and entire ;

base slightly rounded, obsoletely margined, and about equal to the

apex, and also to the length; apical angles obtuse and more or

less narrowly rounded and not prominent ; basal angles minutely

prominent.

Propleure rather sparsely muricato-granulate and more or less

irregularly rugulose.

Elytra distinctly oval, widest at the middle, scarcely a half longer

than wide; base about equal-not wider-to the contiguous pro-

thoracic base ; humeri obsolete or subobsolete ; sides evenly and

moderately arcuate, gradually widening from the base to the middle,

thence more or less gradually narrowing to apex, the latter not

broadly rounded ; disc moderately convex and somewhat depressed on

the dorsum, rather strongly and not very broadly rounded laterally,

arcuately declivous posteriorly ; surface punctate, punctures distinct,

rather densely and irregularly placed, rather coarse, simple on the

dorsum, becoming submuricate laterally with a tendency to coalesce

transversely in twos or fours.

Epipleura moderate in width, gradually narrowing from base to

apex, superior margin quite strong, especially beneath the humeri,

where it is broadly and feebly sinuate ; surface subopaque and more

or less obsoletely punctate .

Sterna densely, subscabrously, and rather finely punctato-rugulose.

Parapleura distinctly and rather coarsely punctate.

Abdomen irregularly and sparsely punctate, quite densely so and

rugose on the first segment, elsewhere rugulose, except on the fifth

segment , where the punctures are denser at the periphery.

Legs moderate in length and somewhat slender. Anterior femora

mutic ; tibial spurs rather small, the anterior of the protibiæ slightly

thicker and longer than the posterior. Tarsi dissimilar in the sexes.
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Male. Somewhat narrow, antennæ reaching beyond the base of

the prothorax. Elytra slightly wider than the prothorax, evenly

arcuately declivous posteriorly, abdomen distinctly oblique, moder-

ately convex, feebly and broadly flattened on first two segments.

Anterior tarsi with the first joint slightly thickened at tip beneath.

(In the type the tarsi are entirely denuded of spinules, but the first

two joints in all probability have pubescent tufts on the tips beneath,

the first larger than the second ; the first joint of the middle tarsi

although not noticeably thickened at tip, undoubtedly bears a small

tuft of golden hairs. ) Such is the case in the Calaveras specimens,

and besides the third joint of the protarsi and the second of the meso-

tarsi have smaller tufts at tips.

Female. Moderately robust, antennæ attaining the prothoracic

base. Elytra rather broadly oval and distinctly wider than the pro-

thorax, arcuately and vertically declivous posteriorly. Abdomen

horizontal and rather strongly convex. Anterior tarsi with the first

joint slightly thickened at tip beneath, grooves entire.

Measurements.-Male : Length, 13 mm.; width, 5.5 mm. Female:

Length, 13.5 mm.; width, 6.5 mm.

Genital characters, male.-Edeagophore oblong-ovate, somewhat

flattened and quite strongly arched.

Basale oblong, about twice as long as wide, rather strongly convex ;

sides moderately arcuate.

Apicale triangular, moderately convex above, without groove ; sides

moderately sinuate, apex subacute and apparently produced ; base

with a moderate, rounded median lobe and sinuate laterally.

Sternite rather short and transverse, triangulo-parabolic in out-

line. Each lobe subtriangular ; surface feebly convex, glabrous,

rather finely and quite densely punctate toward apex, setose , setæ

moderate and rather fine, not very long ; external border oblique and

feebly sinuate in basal half, thence obliquely truncate to apex, or

feebly arcuate so as to appear subangulate at middle ; apex subacute

and distinct ; internal margin straight or feebly sinuate and oblique.

Membrane not setose across the bottom of the sinus, the latter tri-

angular.

Female.-Genital segment (Plate 5 , fig. 15 ) obtusely triangular,

moderately depressed, dorsal surface of each valve more or less

slightly declivous externally, apex setose.

Valvula.-Dorsal plate oblong, glabrous, almost impunctate ; sur-

face more or less distinctly concave ; external border slightly arcuate,

the internal more or less sinuate ; apical margin more or less evenly

rounded. Apex short and rather thick, finely setose, setæ at tip

rather long. Fossa at the middle of the external surface of the apex,

the setæ rather long around its margin.
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Appendage short mammilliform, with a pencil of rather long setæ

at tip.

Superior pudendal membrane apparently not rugulose and rather

broadly exposed, reaching about to the apical fifth of the dorsal plate.

Basal prominences not evident.

Ventrolateral surfaces slightly triangular from base to middle,

sides quite evenly convex and with a few rather coarse punctures.

Submarginal groove moderate beneath the feebly expanded external

margin of the dorsal plate , more concave at base of the apex laterally.

Internal margins of the valves contiguous in basal two-thirds, geni-

tal fissure fusiform in apical third, and the inferior pudendal mem-

brane is not visible.

Habitat. California (Plumas County, elevation, 1,200 feet ; Moke-

lumne Hill, Calaveras County, elevation, 1,300 feet .- Blaisdell) .

Number of specimens studied, 5 (4 males, 1 female) .

Sexitypes in my own collection.

Type-locality.-Plumas County, California ; collector, Dr. Walther

Horn, of Berlin, to whom I dedicate the species.

Salient type-characters.- Subglabrous and shining. Pronotum

with disc moderately convex, rather finely, distinctly, and quite

densely punctate, punctato-granulate along the margins laterally,

punctures not strongly marked at center ; sides evenly and moderately

arcuate, not suddenly sinuate at basal seventh, thence rather briefly

straight to the basal angles. Elytra gradually widening from each

extremity to middle, humeri obsolete, surface with simple punctures

at center of the dorsum, becoming submuricate laterally, with a ten-

dency to coalesce transversely in twos and fours .

Diagnostic characters.-By its smaller size and more graceful form ,

smooth integuments, narrower and distinctly oval elytra, rather pro-

portionally larger prothorax, which is somewhat remote from the

elytra, and distinctly less convex form, hornii is sufficiently distinct

from consobrina although derived from the same ancestral stock.

Neotome compared with hornii is larger and strongly convex ; the

male is much less narrow.

In fuchsii the integuments are opaque and the humeri are more

distinct, although often broadly rounded ; the elytra are broader and

much more strongly convex-even somewhat inflated (female) .

In parvicollis the humeri are generally strongly evident and the

prothorax distinctly constricted near the base . Parvicollis var. con-

stricta more nearly approaches hornii in the degree of convexity, but

the sculpturing is different-coarser and roughly muricato-granu-

late the humeri are distinct, and the elytra in the males are more

oblong oval and not narrowing somewhat equally each way from the

middle.

59780-Bull, 63- -09- -23
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In scabrosa the coarse sculpturing as well as the setose propleuræ

will serve to differentiate it from hornii.

Three males out of the five specimens before me were collected at

Mokelumne Hill, Calaveras County, and are no doubt heterotypical ;

they are subopaque, larger, the elytra are a little more strongly sculp-

tured than in the types ; the prothorax is a little more strongly con-

stricted at the base and the basal angles are rectangular.

The narrow elytral base, with the sides very gradually widening

to the middle, and the obsolete humeri (see Plate 12, fig. 33 ) give

hornii a characteristic facies, the prothorax appearing somewhat

remote from the elytra.

General observations. The mentum is rather small and subpara-

bolic in outline ; the surface is distinctly convex at the middle and

subfoveate laterally ; the punctures are fine and quite dense laterally,

not noticeably setose ..

The prosternum in the types before me is not suddenly protuberant

ventrally with the coxa, although rather strongly and gradually so,

evenly arcuate antero-posteriorly, and not in the least mucronate

behind.

Mesosternum arcuately declivous, feebly and broadly concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at middle.

The abdominal process is subquadrate and about a fourth of its

width broader than the metasternal salient, equal to the length of the

post-coxal portion of the same segment, and also to the second.

In the male the third segment is about a fourth of its length

longer than the fourth. In the female the third is slightly shorter

than the second and about a fifth of its length shorter than the fourth.

The tarsi are moderate in length and rather slender. The protarsi

of the male are noticeably longer than in the female, and about a

fourth (male) or two-fifths (female ) of their length shorter than a

mesotarsus.

The mesotarsi are about a fifth (male) or about two-sevenths of

their length shorter than a metatarsus.

The metatarsi about a half (male) or a third (female) of their

length shorter than a metatibia.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-2

Female.- 1

24 3 44

24 3 4

ELEODES PARVICOLLIS Eschscholtz.

Eleodes parricollis EscHSCHOLTZ, Zool . Atlas, III, 1833, p. 11.-MANNER-

HEIM, Bull. Soc. Nat. Moscow, XVI, 1843, p . 271.-LECONTE, Proc.

Acad. Nat. Sci . Phil. , 1858 , p. 182.-HORN, Trans. Amer. Phil. Soc.,

XIV, 1870, p. 317.
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var. planata ESCHSCHOLTZ, Zool. Atlas, III, 1833, p. 11.-MANNERHEIM,

Bull. Soc. Nat. Moscow, XVI, 1843, p. 270.- HORN, Trans. Amer. Phil.

Soc. XIV, 1870, p. 317.

var. producta MANNERHEIM , Bull. Soc. Nat. Moscow, XVI , 1843, p. 271—

HORN, Trans. Amer. Phil. Soc., XIV, 1870, p. 317.

var. constricta LECONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p. 187.

Subovate, about twice as long as wide, more or less shining, thorax

rather coarsely but not confluently punctate, evenly rounded at the

sides and distinctly constricted at the base ; elytra oval, one-fourth to

one-third longer than wide, coarsely punctate at middle, submuricato-

granulate laterally and on apex.

Head twice as wide as long, feebly convex, more or less impressed

laterally, sometimes more or less so along the frontal suture , which

is more or less obsoletely indicated ; irregularly and rather coarsely

punctate, punctures sparse on vertex and center of frons, small im-

punctate areas frequently present, denser on the sides and epistoma.

Antenna somewhat long and rather slender, feebly compressed and

slightly widened in outer four joints, third joint hardly as long as

the next two taken together, fourth scarcely longer than the fifth,

the latter to the eighth inclusive subequal, the eighth subtriangular,

ninth triangulo-oval, tenth just the least transversely oval, eleventh

short-ovate and as long as wide.

Pronotum somewhat transversely oblong-oval, two-fifths to a half

wider than long, widest at about the middle ; dise evenly and moder-

ately convex, somewhat arcuately declivous at the apical angles, quite

densely, irregularly, and coarsely punctate, punctures not confluent,

becoming granulate at the sides ; apex evenly but not deeply emar-

ginate, and more or less obsoletely and finely margined ; sides evenly

and broadly rounded, strongly constricted at about basal sixth , thence

more or less straight and parallel to the basal angles, marginal bead

thin and fine, feebly reflexed , becoming a mere line on the constriction ;

base truncate, rather coarsely or indistinctly margined, equal to or

slightly wider than the apex and about equal to the length; apical

angles obtuse and not prominent, frequently more or less feebly

rounded ; basal angles more or less rectangular.

Propleura smooth, very sparsely and finely punctato-granulate,

more or less feebly rugulose .

Elytra oval, widest at the middle, a fourth to a third longer than

wide ; base subtruncate, distinctly wider than the contiguous pro-

thoracic base; humeri rounded, more or less obtusely so , not promi-

nent; sides evenly arcuate, apex not very narrowly rounded ; dise

moderately convex, not distinctly flattened on the dorsum, strongly

and not very broadly rounded laterally, inflexed portion but feebly

convex, arcuately declivous posteriorly, coarsely punctate, punctures

quite simple on either side of the suture and without any sign of order,
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submuricato-granulate, subasperately and feebly rugosely so later-

ally and on apex.

Epipleura somewhat wide, distinctly dilated beneath the humeri,

thence gradually narrowing to apex ; superior margins feeble, a little

stronger at the humeri, where it is arcuate and more or less visible

from above, thence feebly and broadly sinuate for a fourth of its

length ; surface smooth, very sparsely and finely punctate.

Sterna quite densely but not coarsely rugoso-punctate.

Parapleura more or less coarsely punctate.

Abdomen smooth and shining, sparsely and not coarsely punctate,

more or less rugulose ; quite densely sculptured about the coxæ, last

two segments less strongly so .

Legs comparatively slender, and about moderate in length. An-

terior femora mutic ; anterior tibial spurs quite similar in the sexes,

the anterior slightly longer and just the least thicker than the pos-

terior ; anterior and middle tarsi dissimilar in the sexes.

Male. Somewhat narrow, subovate. Antennæ reaching a little

beyond the base of the prothorax. Elytra somewhat feebly convex

on the dorsum and rather narrowly rounded at the sides, arcuately

and slightly obliquely declivous behind, somewhat distinctly nar-

rowed apically. Abdomen more or less oblique, moderately convex,

first two segments more or less broadly flattened or impressed at

middle. Anterior tibiæ moderately constricted at base. Anterior

tarsi with the first two joints feebly thickened at tips beneath, each

with a moderately small truncate tuft of golden pubescence ; first two

joints of the middle tarsi withvery small tufts at tips beneath, grooves

feebly interrupted.

Female.- Robust and ovate. Antennæ scarcely reaching beyond

the base of the prothorax. Elytra more or less evenly and arcu-

ately declivous, or vertically so posteriorly. Abdomen rather strongly

convex and horizontal. Anterior tarsi with the first joint slightly

thickened at tip beneath, grooves distinct.

Two forms may be recognized :

Forma typica. Moderate in size , surface somewhat shining, shorter

ovate. Elytra submuricato-granulate laterally and on the apex. In

the males the elytra are rather obliquely narrowed in apical third ;

females have the elytra moderately convex on the dorsum.

Measurements.-Males : Length, 13-14 mm.; width, 6-6.5 mm.

Females: Length, 13.5-16 mm.; width, 7-8 mm.

Forma farallonica.-Larger, somewhat dull, slightly longer ovate,

thorax a little more transverse. Elytra more granulate laterally. In

the females the elytra are scarcely more convex than in the male.

Measurements.-Males : Length, 16-16.5 mm.; width, 7-7.5 mm.

Females: Length, 13-17.5 mm.; width, 7-8.5 mm.
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Genital characters, male.-Edeagophore elongately oblong-ovate,

flattened and very feebly arched .

Basale elongate, oblong; surface moderately convex, sides feebly

arcuate.

Apicale rather small , triangular, moderately and rather evenly con-

vex above, without groove ; sides broadly and moderately sinuate,

apex acute and somewhat slender ; base subacutely lobed at the middle

and sinuate laterally.

Sternite transversely parabolic in outline. Each lobe triangular;

external border quite straight or feebly arcuate in basal two -thirds,

thence subtruncate or feebly arcuate to apex, the latter obtuse ; in-

ternal margin straight and oblique ; surface feebly convex, very

sparsely punctate and setose, setæ rather short, moderately long about

the apical margin. Membrane not setose across the bottom of the

sinus, the latter deep and triangular.

Female.-Genital segment not broadly triangular, less than a half

longer than wide, dorsal surface of each valve slightly obliquely de-

clivous externally, feebly setose.

Valvula (Plate 5, fig. 4 ) .-Dorsal plate elongate oblong, slightly

narrowing from base to apex ; surface smooth, feebly convex, very

sparsely and feebly setose in apical fourth ; external border moder-

ately arcuate, scarcely at all expanded ; apical margin not defined

from the apex, scarcely wider than the apex at base, angle obsolete ;

internal border broadly and feebly sinuate. Apex small and more or

less membrano-chitinous, feebly setose.

Appendage small mammilliform with a pencil of quite long setæ

at tip. Fossa small and at the middle of the external surface of the

apex.

Basal prominences scarcely evident.

Superior pudendal membrane longitudinally rugulose, and attain-

ing the apical fourth of the dorsal plate.

Ventrolateral surfaces.-Body triangular, surface lines straight

when viewed longitudinally, quite evenly convex laterally. Sub-

marginal groove small, slightly widened apically beneath the scarcely

explanate external border of the dorsal plate. Internal margins of

the valves contiguous in basal two-thirds ; genital fissure narrowly

fusiform in apical third, and the inferior pudendal membrane is not

visible.

Habitat.-California (region about San Francisco Bay ; San

Joaquin and Sacramento valleys ; hills along the coast in the central

part of the State ) , Farallone Islands.

Number of specimens studied, 375.

Type in the Eschscholtz collection ?

Type-locality.- Near San Francisco.
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Salienttype-characters.-Antennæ fiiliform. Thorax rounded, base

narrowed, punctate. Elytral dorsum with larger and slightly im-

pressed punctures, sides granulate ( Eschscholtz ) .

Diagnostic characters.-Eschscholtz says that the thorax is a little

broader than long, the greatest width being in front of the middle,

sides strongly rounded and smaller behind ; the apex is faintly

emarginate ; the humeri are prominent and the sharp epipleural mar-

gin can be seen from above. The sides of the elytra are rugosely

granulate.

I have examples before me which have been identified by Casey,

Fall, and Blanchard.

a

A female compared by Mr. Blanchard with the specimen received

by LeConte with others from Europe as typical parricollis Esch-

scholtz, is pronounced by him as " an exact copy " of LeConte's

typical specimen. Professor Fall's and Colonel Casey's specimens,

while a little larger, present no notable differences.

My typical specimen does resemble a large female scabrosa, but it

is without the hairs upon the sides of the prothorax. It is well

to note that my series of typical parvicollis was taken from ledges

upon the hills about San Francisco, and not about the sand dunes

where scabrosa abounds.

I do not agree with Doctor Horn in considering the large aggregate

of specimens referable to parvicollis as one species without the recog-

nition of well-marked races ; in so doing I consider that it would be

a retardation to our knowledge of these forms, and I shall in this

paper consider planata, producta, and constricta as valid races.

I have studied an immense series and feel warranted in so doing.

My disposal of scabrosa will probably be a surprise to many, but it

appears out of place when associated with parricollis.

In parvicollis the pronotum is rather less convex and the base more

strongly constricted than in consobrina, where the sides of the elytra

are more coarsely and tuberculately sculptured .

Producta is oblong, flattened on the elytral disc, sides parallel with

prominent humeri, which are strongly margined by the superior

epipleural margin.

Planata has the elytra less flattened , humeri less prominent, with

the elytral sides evenly arcuate and more gradually narrowed behind.

Parvicollis is shorter and more ovate.

Producta inhabits the mountain regions chiefly and planata the

valleys and foothills where there are oak groves and where smaller

examples of producta are also found. Constricta occurs chiefly in the

middle altitudes of the Sierra Nevadas as far north at least as Mount

Shasta. These races overlap in their distributional areas ; so do other

races and species .

a Horn's Rev. Ten. , p. 317.
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General observations.-The mentum is variable, small , and para-

bolic (male) or comparatively large and trapezoidal or triangulo-

trapezoidal ; surface very feebly convex at middle, and broadly, very

feebly subfoveate laterally, finely but not distinctly punctate, not

noticeably setose.

The prosternum is not strongly protuberant with the coxa, and

quite evenly arcuate antero-posteriorly between the coxa, sometimes

more or less vertical behind ; rarely submucronate. Mesosternum

arcuately declivous and more or less concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apex.

The abdominal process is quadrate (male) or slightly transverse

(female) and about equal to (male) or a fourth (female) of its width

broader than the metasternal salient .

In the male the post-coxal part of the first abdominal segment is

about equal in length to the second segment ; the third is equal to

that of the process and about a third longer than the fourth.

In the female the post-coxal part of the first segment is about equal

in length to the process, also to that of the third ; the second is twice

as long as the fourth.

The tarsi are variable in length and stoutness ; although moderate in

length they are noticeably longer and slender in some males and

females, and stouter in others, and this appears to be independent of

size in the specimen.

Tarsal formula :

Pro.

Male.-21

Female.-2

Meso.

3

Meta.

31

Metatibia.

5

21 3 43

ELEODES PARVICOLLIS var. PLANATA Eschscholtz.

Subfusiform-ovate to ovate, integuments feebly shining, twice as

long as wide. Antennæ long. Elytra depressed and granulate

laterally.

Head twice as wide as long, feebly convex, rather strongly and

broadly impressed laterally, also more or less along the frontal suture,

the latter rather feebly evident, supra-antennal convexities quite

strong ; surface rather densely, not very coarsely punctate, punctures

denser laterally and on the epistoma. Antennæ rather long, moder-

ately slender, outer four joints slightly compressed and feebly dilated,

third joint a little shorter than the next two combined, fourth ap-

parently just the least longer than the fifth , the latter to the eighth

inclusive equal in length, the eighth subtriangular and longer than

wide, ninth triangular and as wide as long, tenth triangulo -oval,

eleventh subovate and as long as wide.
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Pronotum somewhat transversely oblong-oval, widest at the middle,

and more than a half wider than long ; disc evenly and moderately

convex, more or less flattened along the lateral margins, quite densely,

more or less irregularly, and rather coarsely punctate, punctures not

confluent, granulate on the impressed sides ; apex evenly but not

deeply emarginate, more or less obsoletely and finely margined ; sides

evenly and broadly rounded, strongly constricted at about basal

eighth , thence somewhat oblique, straight, or sinuate to angle, mar-

ginal bead thin and rather distinctly reflexed, becoming a mere line

on the constriction ; base truncate or feebly rounded, not strongly

margined, a fifth to a sixth wider than the apex and a little greater

than the length ; apical angles obtuse and not prominent ; basal angles

slightly prominent .

Propleura as in parvicollis.

Elytra oval, widest at the middle, a third to a fifth longer than

wide ; base subtruncate, equal to or distinctly wider than the con-

tiguous base of the prothorax ; humeri obtusely rounded, sometimes

prominent ; sides evenly arcuate, apex somewhat attenuate, not broadly

rounded ; disc depressed and moderately convex, strongly but not

broadly rounded laterally, inflexed sides oblique and feebly convex,

arcuately declivous posteriorly ; surface coarsely and irregularly punc-

tate, somewhat foveolately so , punctures quite simple about the suture,

series evident centrally when viewed longitudinally, not coarsely

muricato-granulate laterally and about apex.

Epipleura distinctly dilated beneath the humeri, where the supe-

rior margin is usually visible as an arcuate line ; otherwise as in

parricollis.

Legs comparatively slightly thicker than in parvicollis.

Otherwise as in parvicollis.

Male.-Elytra at base scarcely wider than the contiguous pro-

thoracic base ; humeri scarcely prominent, sides thence evenly arcuate,

apically gradually convergent so as to appear somewhat attenuate,

the disc being gradually arcuately declivious behind. Anterior tarsi

with the first three joints bearing pubescent tufts beneath, the tuft on

third joint sometimes obsolete ; middle tarsi with the first two joints

bearing small tufts at tips beneath. Otherwise as in parvicollis.

Female.-Elytra broadly oval ; humeri prominent and rounded ;

base comparatively rather broad ; sides evenly arcuate.

Otherwise as in parvicollis.

Measurements.-Males : Length, 15-16 mm.; width, 6.5-7.5 mm.

Females: Length, 16-16.5 mm.; width, 7.8-8.5 mm.

Genital characters, male.- Edeagophore and sternite as in parvi-

collis.

Female. Dorsal plate sometimes feebly concave and very sparsely

setose. Apex chitinous and setose , setæ a little longer than usual and
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abruptly terminating where the apical margin of the dorsal plate

should be. Pencil of hairs at tip of appendage quite long. Other-

wise as in parvicollis.

Habitat. California (Russian settlement, Fort Ross, Eschscholtz) .

My series is without definite locality data and were probably collected

by Mr. G. W. Dunn.

Number of specimens studied , 61 .

Type in the Eschscholtz collection ?

Type-locality .- Russian settlement, Fort Ross, California .

Salient type-characters.-Thorax transverse , densely punctate ; sides

rounded ; base coarctate. Elytra depressed on the dorsum and fove-

olato-punctate. Antennæ subfiliform (Eschscholtz) .

Diagnostic characters.- Eschscholtz says that the thorax is much

broader than long, strongly rounded on the sides and with the nar-

row margins more or less strongly reflexed. Elytra with the dorsum

distinctly flattened (but convex) and not markedly declivous behind;

side margins of the humeri very distinct ; coarsely punctured at mid-

dle, seriate and granulate laterally.

The type must have been a male. My series, although not exactly

typical, consists of both sexes. Mr. Blanchard has kindly made the

necessary comparisons in Cambridge, and writes that a male (now

before me) " is not quite typical, being less convex." It must be

noted, in order that the above descriptive remarks be not considered

inconsistent, that the elytra are depressed and at the same time moder-

ately convex.

Typical parvicollis resembles scabrosa more than it does planata;

the latter has the sides of the pronotum impressed, the elytra are more

distinctly oval, and more gradually declivous behind in the male,

and not as roughly sculptured ; there is more or less evidence of a

serial arrangement of the punctures on the dorsum ; there the punc-

tures are simple and the strial punctures are arranged in a straight

line as usual, but greatly obscured by the very irregularly diffused in-

terstitial punctures, both being of the same size.

I can not discover any signs of a serial arrangement in the typical

parvicollis, where the sculpturing is coarser and more scabrous.

Producta is distinctly oblong, with the sides of the elytra parallel ,

the dorsum distinctly flattened and with the humeri very prominent

in both sexes.

Of course the extremes are more difficult to separate, but I consider

them no more so than in some parts of the subgenus Melaneleodes.

Two males before me are very coarsely and densely sculptured .

One from Trinity County is especially so ; the elytral punctures on

the dorsum show evidence of serial arrangement of the interstitial

punctures ; both series are of the same size and submuricate, laterally

the punctures are muricato-tuberculate, approaching consobrina and
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hornii, from which it is separated by the epipleuræ being dilated

beneath the humeri and the superior margin distinctly visible from

above, there forming the sharp arcuate margin of the rounded humeri.

A Humboldt County specimen is similar, but less strongly developed .

General observations.- The mentum, pro- and mesosternum, are

as in parvicollis.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at the middle.

The abdominal process is subquadrate and a third (male) to a

fourth (female ) of its width broader than the metasternal salient .

In the male the post-coxal part of the first abdominal segment is

equal in length to that of the process, also to that of the third ; the

second is one-half longer than the fourth.

In the female the second segment is equal in length to the process ;

the third to the post-coxal part of the first and a third longer than the

fourth.

The tarsi are variable in thickness, but moderate in length . Usually

more slender in the male.

Tarsal formula:

Pro. Meso. Meta. Metatibia .

Male.-21

Female.-2

3 5

3 3 5

ELEODES PARVICOLLIS var. PRODUCTA Mannerheim.

Distinctly oblong to oblong-ovate, thorax transverse ; elytra de-

pressed, sides parallel, humeri prominent and obtusely rounded.

Head twice as wide as long, feebly convex, slightly impressed

laterally and along the frontal suture, the latter more or less obsolete.

densely, evenly, or irregularly and somewhat coarsely punctate, punc-

tures denser laterally. Antenna somewhat long, stout, very feebly

compressed and scarcely dilated in outer four joints, third joint about

as long as the next two combined , fourth just the least longer and

stouter than the fifth, the latter to the eighth, inclusive, equal in

length, the eighth not noticeably wider than the preceding two, ninth

triangulo-oval, tenth feebly transversely oval, tenth ovate.

Pronotum transversely oblong-oval, widest at the middle, a half

to three-fifths wider than long ; disc moderately convex, feebly im-

pressed laterally so as to appear somewhat dilated , rather coarsely

and somewhat densely punctate, denser and somewhat finely granu-

late laterally on the impressed area ; apex more or less feebly and

broadly emarginate, more or less obsoletely beaded ; sides broadly

and quite strongly arcuate to basal eighth, thence constricto -sinuate

to the angles, at times quite abruptly and tubularly constricted , with

sides parallel to the angle, bead thin and reflexed, a mere line on the

basal construction ; base truncate or very feebly rounded, and usually
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obsoletely beaded, a fifth wider than the apex and greater than the

length ; apical angles somewhat distinct or obtuse and not prominent ;

basal angles rectangular or minutely prominent.

Propleura smooth, not densely granulato-muricate and more or

less rugulose.

Elytra oblong-ovate, arcuately attenuate from the middle pos-

teriorly, about a third longer than wide ; base broad and truncate,

distinctly wider than the contiguous base of the prothorax ; humeri

obtusely rounded and more or less prominent ; sides parallel in basal

one-half, thence arcuate to apex, somewhat attenuate in apical third

or fourth, apex moderately rounded ; disc distinctly flattened, more

or less moderately convex, and arcuately declivous posteriorly, arcu-

ately, but not broadly, rounded laterally ; surface densely, somewhat

coarsely punctate, punctures very irregular, at times granuliferous or

simple on the dorsum, more or less muricato-granulate or distinctly

subrugose laterally and on apex.

Epipleura distinctly dilated beneath the humeri where the superior

margin is coarse and arcuately prominent, as viewed from above.

Otherwise as in parvicollis.

Abdomen rather densely and somewhat coarsely punctate, usually

distinctly rugulose.

Legs stout and comparatively moderate in length. Anterior tibial

spurs rather stout, the anterior more so than the posterior. Other-

wise as in parvicollis.

Male.- Oblong, somewhat narrow, antennæ just reaching beyond

the base of the prothorax. First two joints of the protarsi mod-

erately thickened at tip beneath and there clothed with small tufts

of piceo-flavate pubescence ; the first joint of the mesotarsi has a small

tuft also. Otherwise as in parvicollis.

Female.-Oblong to ovate, somewhat broad. Antennæ scarcely

attaining the prothoracic base. Otherwise as in parricollis.

Measurements.-Males : Length, 15-17.5 mm.; width, 7-7.5 mm.

Females : Length, 14.5-18.5 mm.; width, 7.5-8 mm.

Genital characters, male.-As in parvicollis."

Female. The genital segment as in planata, apparently more equi-

laterally triangular . The apex of each valve is distinctly chitinous,

rounded at tip , with a slight tendency to become concave beneath .

These characters foreshadow those observed in Metablapylis.

Habitat. California (Giant Forest, Tulare County, Fuchs and

Hopping; Yosemite, Mariposa County ; Tuolumne County ; Calaveras

County, Big Trees, elevation , 4,702 feet ; Amador and Eldorado

counties).

Number of specimens studied, 300.

Type in the Mannerheim collection ?
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Type-locality.- California ; no special locality is mentioned by

Mannerheim. Collector, D. Blaschke.

Salient type-characters.- Oblong. Thorax with the sides rounded,

thinly margined , base narrowed and equal to the apex ; dorsum

thickly punctate and densely granuliferous at the sides. Elytra

oblong-ovate, attenuate behind the middle, dorsum gently punctate,

the punctures granuliferous, on each side asperate, humeri rounded

and anteriorly prominent and somewhat produced (Mannerheim) .

Diagnostic characters.-According to Mannerheim it differs from

parvicollis in being much larger and narrower, the thorax longer

and broader ; elytra at the periphery asperate, chiefly distinctly

subrugose.

Examples compared with specimens in the LeConte collection by

Mr. Blanchard were unhesitatingly referred to the present distinctly

marked race.

Mannerheim's type was undoubtedly more asperately sculptured

on the elytra than the majority of specimens before me, but there are

many that exactly agree with his description .

These more strongly sculptured examples must be separated from

the var. constricta ; in the latter the head and thorax are much more

coarsely and less densely punctured, the elytra are quite strongly

asperate.

Any student ought not to have any trouble in recognizing this dis-

tinctly oblong variety, the elytra flattened , with the base broad, the

humeri prominent and distinctly margined by the epipleuræ.

A fact already brought to the reader's notice is that all Eleodes-

with very few exceptions-vary in form, and the heterotypes may

simulate (be amphitypical of) other species so closely as to often be

very difficult of recognition.

For example, a specimen before me could easily be mistaken for

consobrina, but the broader thorax with impressed sides and more

prominent humeri renders the diagnosis certain .

Smaller and less characteristic forms will be found in the lower

levels westward even as far as the coast .

General observations.-The mentum is usually distinctly parabolic

in outline and variable in size, the surface is very broadly and obso-

letely foveate laterally, centrally more or less feebly convex, finely

sculptured, and not noticeably setose.

Prosternum not very prominent ventrally with the coxa ; often

arcuate antero-posteriorly, or feebly convex between the coxæ and

vertically truncate behind ; rarely distinctly mucronate.

Mesosternum variable, sometimes deeply excavated at middle and

lobed laterally ; usually more or less broadly concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at middle.
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The abdominal process is quadrate (male) or transverse (female )

and equal (male) to or a sixth (female) of its width broader than

the metasternal salient.

In the male the post-coxal part of the first abdominal segment is

equal in length to that of the process ; the second, twice as long as

the fourth ; the third, a third longer than the fourth. In the female

the post-coxal part of the first is equal to the second ; the third to the

length of the process and a half longer than the fourth.

The tarsi are somewhat short and very stout. The anterior and

posterior are apparently slightly compressed . The basal joint of each

is noticeably stout, the others gradually smaller, so that each looks

somewhat attenuate.

Tarsal formula :

Pro. Meso. Meta . Metatibia.

Male.-2} 3

Female .- 2

33 53

34 5

ELEODES PARVICOLLIS var. CONSTRICTA LeConte.

Oblong-ovate, twice as long as wide ; surface dull to shining, head

and thorax more or less coarsely punctate. Elytra flattened on the

dorsum, rugoso-punctate, laterally sculptured with setigerous recli-

nate tubercles ; humeri strong and more or less anteriorly prominent ;

punctures throughout minutely setigerous.

Head twice as wide as long, frons feebly convex, impressed later-

ally and along the frontal suture, which is usually not evident ; sur-

face coarsely and densely punctate, impunctate areas frequently ob-

served about the middle, laterally the punctures are closely crowded .

Antenna somewhat long, third joint scarcely as long as the next two

combined, fourth to the eighth, inclusive, subequal in length, the

eighth more or less triangular, ninth and tenth orbicular in outline ,

or the former orbiculo-triangular and the latter feebly transversely

oval, eleventh short -ovate .

Pronotum transversely oblong-oval, widest at the middle, a little to

a third wider than long; disc moderately and evenly convex, scarcely

impressed laterally, coarsely and more or less irregularly punctate,

impunctate areas frequently observed about the middle, intervals flat

and smooth, laterally densely rugoso-granulate along the margins ;

apex feebly emarginate to subtruncate, obsoletely margined ; sides

evenly and strongly arcuate to basal .seventh, there strongly con-

stricted with sides parallel to base, sometimes less strongly arcuate or

very feebly oblique behind the middle to constriction, margin fine,

thin, and reflexed, a mere line on the constriction ; base very feebly

rounded or truncate, obsoletely margined, a fourth or less wider than

the apex, and about equal to the length ; apical angles distinct and
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obtuse, not prominent, sometimes feebly rounded ; basal angles rec-

tangular.

Propleura sparsely and evenly muricato-granulate, more or less

rugulose, especially about the acetabular convexities.

Elytra oblong ovate, widest at the middle, a fifth to a fourth longer

than wide ; base subtruncate and distinctly wider than the contigu-

ous prothoracic base ; humeri obtusely rounded and more or less

prominent ; sides evenly arcuate, apex rather narrowly rounded ;

disc more or less depressed, rather feebly to somewhat strongly con-

vex, rather narrowly to somewhat broadly rounded at the sides, arcu-

ately declivous behind ; surface more or less rugoso-punctate cen-

trally along the suture, punctures sometimes rather simple, more or

less strongly muricato-tuberculate laterally and on apex.

Epipleura with the superior margin arcuately margining the

humeri and more or less distinctly visible from above ; otherwise as

in parvicollis.

Abdomen somewhat thickly punctate and rugulose , most so about

the coxæ, punctures moderate in size.

Otherwise as in parvicollis.

-
Male. Somewhat narrow ; antennæ just slightly reaching beyond

the prothoracic base. Elytra arcuately or also slightly obliquely

declivous behind and ordinarily attenuate in apical fourth ; anterior

tibiæ not noticeably constricted at base ; first two joints of the

anterior tarsi feebly thickened at tips beneath with quite small tufts

of brownish yellow pubescence ; that on the first joint of the meso-

tarsi somewhat obsolete . Otherwise as in parvicollis.

Female. More or less robust ; antennæ about attaining the pro-

thoracic base. Otherwise as in parvicollis.

Measurements.-Males: Length, 12.5-15 mm.; width, 5.9-6.5 mm.

Females: Length, 13.5-15.5 mm.; width, 6.5-8 mm.

Genital characters, male.-As in parvicollis.

Female. The dorsal plate is not defined at apical margin from the

apex, the latter subchitinous and subacute at tip ; also somewhat de-

flexed, so that the junction with dorsal plate appears somewhat promi-

nent. Otherwise as in parvicollis.

Habitat.-California ( Sacramento, LeConte ; Tallac, Riverton,

Strawberry Valley, 6,000 feet elevation , Eldorado County ; Big Trees,

elevation 4,702 feet, Calaveras County) .

Number of specimens studied , 53 .

Type in the LeConte collection.

Type-locality.- Sacramento, California ; collector, Mr. Wittick.

Salient type-characters.-Somewhat shining, prothorax with the

sides strongly rounded, tubulately constricted at base, finely mar-

gined ; dorsum thickly and laterally rugoso-punctate. Elytra slightly

convex, sides greatly rounded ; humeri a little produced , rounded, and
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margined ; dorsum densely subseriately punctate, laterally and on

apex scabrous from reclinate granules. Antennæ slightly incrassate

externally. Length .52 . (LeConte. )

Diagnostic characters.-This race is remarkable on account of the

coarse and dense elytral sculpturing, somewhat like that observed in

cordata, but with the muricate character predominating ; the head

and thorax is more coarsely punctured than in parvicollis or its

races above considered ; in size the punctures approach those in

cordata, but the intervals are perfectly flat and smooth and small

impunctate areas are usually present.

The humeri are prominent and the elytral disc flattened on the

dorsum in the males especially. It is interesting to note that the

females are apt to be robust and in form quite like cordata, so much

so that most of them have heretofore been placed with that species ;

the broader prothorax with sides broadly rounded separates con-

stricta; in rotundipennis the prothorax is rugoso- punctate.

I have carefully examined the genital segments, and find the dorsal

plate not at all angulate at the apical margin, but possessing the char-

acteristics of the parvicollis group .

It would be very instructive and an advance in our knowledge if

it were possible to determine why the heterotypes of many species

or races mimic other more or less closely related species. Is it ata-

vism, hybridism, or environment ?

If LeConte's description of constricta be compared with the one

given above, they will be found to agree in most points.

A specimen before me, and which has been compared with the type

by Mr. Blanchard , is pronounced by him as undoubtedly that form

described by LeConte, from a specimen collected near Sacramento.

The thorax is " ante basin tubulatim constricto."

It is possible that I am making a mistake in applying LeConte's

name to this mountain form. I have not seen any specimens from

the vicinity of Sacramento. It is possible, of course, that the rivers

may have carried individuals down from the higher altitudes, and

in this way populated this particular region and elsewhere, for that

matter.

I will quote LeConte's remarks upon constricta :

Related to E. producta, but the base (prothoracic ) , though not narrower

than the apex, is much more constricted than in that species, so that the sides

become impressed. The elytra are broader, more rounded on the sides, the

humeri are less broadly produced and conspicuously margined, and the sides

are more rough with small, reclinate tubercles. This species agrees with the

description of E. parvicollis, given by Mannerheim, " except that the base of the

thorax is not narrower than the apex ; Eschscholtz does not, in his déscription,

mention that the sides of the thorax are scabrous, but adds that the base of

@Bull. Mosc. , 1843, p. 271.



368 BULLETIN 63, UNITED STATES NATIONAL MUSEUM.

the thorax is nearly as wide as the widest portion of the thorax, whereby the

latter appears small. A specimen from the St. Petersburg Museum, sent me as

a type, is not allied at all to this species, but rather to E. cordata.

It is well to mention here that the typical particollis resembles a

large scabrosa, and the latter can easily be confused with cordata.

A collector with any diagnostic acumen at all will not make such

mistakes.

To satisfactorily work out the races of parricollis has given me

more trouble and consumed more time than any other whole sub-

genus, and while I feel that I might be wrong in some of my conclu-

sions, I have Mr. Blanchard's careful comparisons to support my

opinions, which are, besides, based upon the study of large series of

specimens and much careful dissection of material.

General observations.-The mentum, pro- and mesosterna as in

parvicollis. The metasternum laterally between the coxæ is as long

as the width of a mesotibia at apical third .

The abdominal process is subquadrate and about a third of its

width broader than the metasternal salient.

In the male the process is equal in length to the post-coxal part of

the first segment and equal to the second ; the latter is a fourth longer

than the third, which is slightly longer than the fourth.

In the female the post-coxal part of the first segment of the

abdomen is equal in length to the third, the latter equal to that of

the process ; the second is twice as long as the fourth.

The tarsi are slender and moderate in length.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-2

Female.-13

23 3 41

21 3 44

ELEODES HOPPINGII , new species.

Oblong-oval, about twice as long as wide, somewhat depressed,

surface rather dull, punctures of the head and thorax scarcely coarse ;

elytral sculpturing rather fine and dense, muricato-granulate lat-

erally, punctures throughout finely setigerous.

Head less than twice as wide as long, rather evenly convex, feebly

impressed laterally, obsoletely so along the frontal suture, the latter

not evident ; surface densely punctured. Antennæ short, attaining

the posterior fourth of the prothorax, moderate in stoutness, feebly

compressed and slightly widened in the outer four joints, third joint

equal to the next two combined, fourth to the eighth inclusive sub-

equal in length and scarcely longer than wide, the eighth triangular,

ninth and tenth feebly transversely oval, eleventh short- ovate.

Pronotum transversely oblong- oval, widest at the middle, less to

about a half wider than long ; dise scarcely moderately and evenly
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convex, densely and somewhat finely punctate, finely granulate lat-

erally; apex feebly and evenly emarginate, obsoletely margined ;

sides broadly, evenly, and rather strongly rounded to basal twelfth ,

thence sinuate to the basal angles, finely beaded almost to the base,

the latter very feebly rounded , not distinctly margined, a seventh to

a fifth wider than the apex and about equal to the length ; apical

angles obtuse and not rounded ; basal angles subrectangular.

Propleura sparsely and distinctly granulate and more or less

rugulose.

Elytra oval, about a third longer than wide, widest at the middle ;

base subtruncate and a little wider than the contiguous prothoracic

base ; humeri obtusely rounded and not prominent ; sides evenly

arcuate, gradually converging in apical fourth, apex rather narrowly

rounded ; disc rather feebly and evenly convex, somewhat flattened on

the dorsum, rather narrowly, evenly, and somewhat strongly rounded

laterally, arcuately declivous behind ; surface densely and rather

finely sculptured, punctures about simple centrally along the suture,

muricato-granulate laterally and on apex.

Epipleure moderately wide, not dilated beneath the humeri,

superior margin not visible from above ; surface very sparsely and

finely punctate.

Sterna not coarsely punctato- rugulose.

Parapleura densely and not distinctly punctate.

Abdomen more or less shining, quite densely punctate and rugu-

lose, most so about the coxæ.

Legs short and moderate in stoutness. Anterior femora mutic;

anterior tibial spurs similar in the sexes, the anterior a little stouter

than the posterior ; anterior tarsi dissimilar in the sexes.

Male. Somewhat narrow. Elytra arcuately declivous posteriorly.

Abdomen feebly oblique, moderately convex and impressed at middle

of the first two segments. First two joints of the protarsi not notice-

ably thickened at tips beneath, each bearing a minute, brownish, and

rather pointed tuft of pubescence ; first joint of the mesotarsi without

tuft, groove distinct.

Female. Somewhat robust. Elytra arcuately and vertically de-

clivous behind. Abdomen horizontal and rather strongly convex.

First joint of the protarsi noticeably thickened at tip beneath, groove

quite distinct.

Measurements.-Males : Length, 12.5-13 mm.; width, 5.5 mm. Fe-

males: Length, 13 mm.; width, 6.2 mm.

Genital characters, male.-Edeagophore elongately oblong-ovate,

acute at tip and slightly arched .

Basale oblong, two and a half times longer than wide, evenly con-

vex, sides parallel and slightly arcuate.

59780-Bull. 63-09-24
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Apicale triangular, a little longer than wide ; surface moderately

convex, without groove ; sides strongly and broadly sinuate, apex

appearing attenuate ; base obtusely lobed at middle, feebly and

broadly sinuate laterally.

Sternite transverse ; each lobe triangular ; surface feebly convex.

not very densely punctate, setose ; setæ moderate in length , gradually

longer about apex ; external border rather evenly arcuate and oblique,

apex introrsely placed and obtuse ; internal border more or less sinu-

ate and oblique. Membrane not setose across the bottom of the sinus,

the latter triangular.

Female.-Genital segment somewhat depressed, about equilaterally

triangular, dorsal surface feebly ogival, feebly setose .

Valvula.-Dorsal plate oblong, three times longer than wide, sides

just the least converging apically ; surface more or less feebly con-

cave, glabrous, very sparsely and finely punctured, setæ short ; ex-

ternal border feebly arcuate ; internal border more or less sinuous ;

apical margin more or less arcuately rounded and only apparently

defined from the semi-chitinous apex ; the latter small, short and

scarcely more prominent posteriorly than the appendage, blunt and

more or less rounded, sparsely and finely setose with longer hairs, tip

with a pencil of moderately long hairs. Fossa large, in the external

surface of the apex.

Appendage short triangulo-conical, with a pencil of long hairs at

tip.

Superior pudendal membrane longitudinally rugulose, attaining

the apical fourth of the dorsal plate.

Basal prominences not evident.

Ventrolateral surfaces plane centrally to base, surface lines straight

when viewed longitudinally, laterally rounded ; surface glabrous, with

a few coarse punctures scattered about, continuous with the semi-

chitinous apex, not at all concave before the apex, the latter finely

setose. Submarginal groove feeble at base, but well developed in

apical two-thirds beneath the feebly dilated external edge of the

dorsal plate. Internal margins of the valves contiguous in basal

two-thirds; fissure narrow and in apical third, about closed, and the

inferior membrane is not visible.

Habitat.—California ( Eldorado County, on the way to the summit

above Riverton, July) .

Number of specimens studied , 3 .

Sexitypes in my own collection .

Type-locality.- Western slope of the Sierra Nevada Mountains,

above Riverton, Eldorado County, California.

Salient type-characters.- See general description.

Diagnostic characters. This species differs from parvicollis and

its races in the more oval and somewhat depressed form, finer and
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denser sculpturing. The prothorax, while it retains the same form

observed in parvicollis, is more broadly rounded and more briefly

sinuate at the base, the marginal line nearly attains the angle. Con-

stricta, which occurs in the same region , is much more strongly and

coarsely sculptured, the prothorax is strongly constricted at base.

The wider pronotum, smaller and less robust form, distinguishes

hoppingii from consobrina.

The pubescent tufts on the protarsi are smaller than in any other

species of Blapylis known to me. The antennæ are also shorter than

in any other closely related species.

The female before me was compared with types in Cambridge by

Professor Fall, and found to be quite different from anything there.

I have named it in honor of my friend, Ralph Hopping, in recogni-

tion of many favors.

General observations.-The mentum is moderate and parabolic in

outline, slightly triangular in the males ; surface finely and not dis-

tinctly punctate, broadly and feebly foveate laterally.

The prosternum is not strongly protuberant ventrally with the

coxa , arcuately rounded antero-posteriorly between the same, and

not in the least mucronate.

The mesosternum is arcuately declivous and feebly concave.

The metasternum laterally between the coxæ is as long as the

width of a mesotibia just before the apex.

The abdominal process is subquadrate (male ) or slightly trans-

verse (female ) , and about a fourth of its width broader than the

metasternal salient ; it is also equal to the length of the post-coxal

part of the same abdominal segment ; it is also equal to the length

of the second segment, the latter being twice as long as the fourth ;

the third is one-half longer than the fourth. It is quite unusual for

these relative proportions of parts to correspond in the two sexes.

The tarsi are slender and of moderate length .

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male. 1

Female.- 1

21 23 4

2 2층 3

ELEODES CLAVICORNIS Eschscholtz.

Elcodes clavicornis ESCHSCHOLTZ, Zool. Atlas, III, 1833, p. 11.-MANNER-

HEIM , Bull. Soc. Nat. Moscow, XVI , 1843, p. 269.—LECONTE, Proc. Acad.

Nat. Sci. Phila. , 1858, p. 182.-HORN, Trans. Amer. Phil. Soc. , XIV ,

1870, p. 315.

Elcodes impressicollis BOHEMAN, Freg. Eugen. Resa . Ins . , 1858, p. 90 .

Oblong-ovate, about twice as long as wide, small, pronotal disc

not noticeably transverse and with moderately long erect setæ along
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the sides, also upon the propleuræ. Punctures setigerous distinctly

throughout.

Head twice as wide as long, feebly convex, more or less impressed

laterally and along the frontal suture, the latter more or less obsolete ;

surface irregularly and sparsely punctate at middle, also on the

vertex, more densely and coarsely so laterally and on the epistoma.

Antenna rather long, quite slender, outer four joints feebly com-

pressed and distinctly and gradually incrassate, third joint scarcely

as long as the next two taken together, fourth just the least longer

than the fifth , the latter to the seventh inclusive subequal in length,

the seventh slightly broadened and subtriangular, eighth just the least

shorter and more or less triangular, ninth triangulo-oval and feebly

transverse, tenth transversely oval, eleventh transversely suboval .

Pronotum slightly transversely suboval, widest at the middle, about

or a little more than a third wider than long ; disc moderately convex,

distinctly arcuately declivous laterally and at the apical angles,

sparsely, distinctly, and very irregularly punctate, with scattered

impunctate areas, punctures coarser and denser laterally on the de-

clivities, where each bears a moderately long erect seta ; apex sub-

truncate in circular arc, finely and more or less obsoletely margined ;

sides more or less evenly and moderately arcuate, somewhat straight

and convergent posteriorly, feebly or not at all sinuate before the

basal angles, marginal bead fine and entire ; base very feebly rounded

and finely beaded, about a fifth to a fourth wider than the apex and

equal to or slightly greater than the length ; apical angles obtuse , not

in the least prominent, and more or less feebly rounded ; basal angles

obtuse or minutely rectangular and just the least prominent.

Propleura opaque, sparsely punctate, each puncture with a moder-

ately long, erect, and brownish seta.

Elytra oval, not over one-half longer than wide, widest at the mid-

dle ; base subtruncate and about equal to the contiguous prothoracic

base ; humeri rounded; sides evenly arcuate, apex not very narrowly

rounded and not in the least produced ; disc almost evenly convex

from side to side, dorsum scarcely flattened, arcuately declivous

posteriorly ; surface punctate, punctures coarse and impressed, rather

dense and scarcely arranged in series, at the sides and apex the

punctures are more irregular, submuricate, each with a rather short

suberect seta, which become less evident on the dorsum.

Epipleura rather wide, gradually narrowing from base to apex,

superior margin rather feebly and broadly sinuate beneath the

humeri and not visible from above ; surface smooth, sparsely and

coarsely punctate.

Sterna obsoletely punctate and rugulose, sparsely pubescent, hairs

short and erect.
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Parapleura somewhat sparsely punctate, hairs short.

Abdomen horizontal, glabrous and shining, very sparsely punctate,

hairs short.

Legs comparatively moderate in length and rather slender.

Anterior femora mutic ; protibial spurs about similar in the sexes, the

anterior a little longer than the posterior ; tarsi dissimilar in the

sexes.

Male.-Body rather slender. Antennæ reaching a short distance

beyond the base of the prothorax. Elytra evenly arcuately decli-

vous posteriorly. Abdomen moderately convex, first two segments

distinctly impressed at middle. Protibial spurs subequal, slender,

and acute. Protarsi with the first two joints very feebly thickened

at tips beneath, each bearing a small tuft of silken pubescence that

obliterates the groove.

Female.- Body rather robust. Antennæ reaching just slightly

beyond the prothoracic base. Elytra rather broadly oval, arcuately

and almost vertically declivous posteriorly. Abdomen quite strongly

Anterior spurs of the protibiæ a little longer than the pos-

terior, both slightly thickened and acute. Anterior tarsi with the

first joint slightly thickened at tip , groove interrupted by a few paler

spinules, that are transversely arranged on tip.

convex.

Measurements.-Males: Length, 10.2-12.5 mm.; width, 4.2-5 mm.

Females: Length, 12-13 mm.; width, 5.2-6 mm.

Genital characters, male.-Edeagophore elongately oval and

scarcely arched.

Basale oblong, not three times as long as wide ; surface evenly con-

vex, with sides feebly arcuate.

Apicale subequilaterally triangular ; surface rather strongly con-

vex, without groove ; sides distinctly sinuate in apical two-thirds,

arcuate in basal third ; apex more or less attenuate and acute ; base

broadly lobed at middle and feebly sinuate laterally.

Sternite transverse. Each lobe triangular, with the external bor-

der more or less sinuate in basal half, thence more or less obliquely

truncate to apex, the latter narrowly rounded ; internal border more.

or less straight ; surface feebly convex, sparsely punctate in apical

half, setose, setæ quite long, still longer on apical margin. Mem-

brane not setose across the bottom of the sinus, the latter rather

broad.

Female.-Genital segment elongately triangular, superior surface

plane.

Valvula (Plate 4, fig. 11 ) .- Dorsal plate narrow and elongately

oblong ; surface plane, glabrous, very sparsely and obsoletely punc-

tate, setose ; sides subparallel ; apical margin evenly rounded and

clearly defined from apex, the latter small and finely setose ; external

lobe obsolete.
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Appendage very short mammilliform, with three or four long hairs

at tip ; fossa on the basal and external surface of apex, small .

Superior pudendal membrane long, attaining the apical sixth of

the dorsal plate and longitudinally rugulose.

Basal prominences not evident, evenly rounded about base.

Ventrolateral surfaces.-Body quite evenly convex from side to

side, surface lines straight when viewed longitudinally, feebly con-

cave laterally before the apex ; apex finely setose. Submarginal

groove distinct and moderate beneath the very narrowly prominent

external margin of the dorsal plate. Internal margins of the valves

contiguous in basal third ; fissure rather long and quite narrowly

fusiform; inferior pudendal membrane not visible.

Habitat. California (common about the sand dunes under vege-

tation, along the coast of central California ; Doctor Horn reports

it as extending northward to the head of the Sacramento Valley ; as

far south as Los Angeles County) .

Number of specimens studied, 600.

Type in the Eschscholtz collection .

Type-locality.-California near San Francisco.

Salient type-characters.- Oblong-ovate. Antennæ slender and

subclavate. Pronotal disc not noticeably transverse, arcuately de-

clivous laterally, with moderately long erect setæ on the declivous

portions ; apical angles obtuse, feebly rounded ; sides rather evenly

rounded, rather straight and converging posteriorly, just the least

sinuate before the basal angles. Elytra coarsely punctate, with slight

evidence of a serial arrangement when viewed longitudinally,

sides more irregularly and submuricately punctate. The punctures

are setigerous throughout.

Diagnostic characters.-Clavicornis is a very distinct species and

quickly recognized by its small size and setose sides of the pronotal

disc. No other species of the subgenus Blapylis has the propleuræ

so distinctly pubescent. Scabrosa is the most closely related species,

and differs in its distinctly larger and transverse pronotum, the discal

sides of which are not in the least declivous, although set with very

short erect setæ. Clavicornis has the elytra rather coarsely and

densely punctate, the punctures are impressed, the sculpturing is

quite like that observed in scabrosa.

The punctures are noticeably setigerous throughout. The antennæ

are usually feebly clavate.

The species named by Boheman as impressicollis is simply speci-

mens which have two thoracic fovea. Such accidental variations

are common (see p. 27 ) ; sometimes only one fovea is present ; this

variation is frequently observed in other species.
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General observations.-The mentum is small and more acute at

apex than in other species ; the surface is rather strongly convex at

middle, finely and not strongly punctured, not noticeably setose.

The prosternum is variable. Feebly widened or subparallel be-

hind the coxæ, more or less arcuate antero-posteriorly, frequently

subtruncate behind or feebly mucronate ; surface usually distinctly

grooved at middle.

Mesosternum vertically arcuate or obliquely declivous, and more or

less distinctly concave.

The metasternum laterally between the coxæ is as long as the width

of a metatibia at apex.

The abdominal process is quadrate (male) or slightly transverse

(female) and a fifth (male) to a fourth (female ) of its width broader

than the metasternal salient , subequal in length to the second segment

(male) or equal to that of the post-coxal portion of the first segment

(female) .

In the male the post-coxal part of the first segment is a little shorter

than the process and about a half longer than the fourth.

In the female the second segment is about twice as long as the

fourth.

The protarsi are about two- fifths (male ) or a half ( female ) of

their length shorter than a mesotarsus.

The mesotarsi are about a seventh (male) of their length shorter

or subequal ( female ) to a metatarsus.

The metatarsi are about a fourth (male ) or about two-thirds

(female) of their length shorter than a metatibia.

ELEODES SCABROSA Eschscholtz.

Eleodes scabrosa ESCHSCHOLTZ, Zool . Atlas, III, 1833, p. 11.-MANNERHEIM ,

Bull. Soc. Nat. Moscow, XVI, 1843, p . 272.—LECONTE, Proc. Acad. Nat.

Sci. Phila. , 1858, p. 182.-HORN, Trans. Amer. Phil. Soc. , XIV, 1870,

p. 317.

Suboblong-ovate, somewhat robust, shining, about twice as long as

wide ; pronotum transverse and with very short erect setæ laterally

on the disc and propleuræ.

Head twice as wide as long, feebly convex, usually impressed lat-

erally and along the frontal suture, the latter more or less evident,

coarsely and irregularly punctate, frequently with impunctate areas

on the frons and vertex, punctures crowded laterally and on the epis-

toma. Antenna moderate in length and stoutness, outer three or four

joints slightly compressed and noticeably dilated , third joint about

equal in length to the next two combined, fourth and fifth subequal,

sixth and seventh apparently just the least shorter and subequal,

eighth a little shorter, broader, and subtriangular, ninth and tenth

transversely oval, eleventh ovate, apparently broader than long.
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Pronotum transverse, widest at the middle, about a half wider than

long; disc moderately and evenly convex, not declivous laterally,

coarsely and irregularly punctate, impunctate areas usually present ,

laterally the punctures are denser, becoming granulate and scabrous ,

each puncture with an erect and very short seta for a short distance

from the side margins ; apex truncate or feebly emarginate in cir-

cular arc, obsoletely beaded ; sides very evenly and rather strongly

arcuate to basal eighth, there feebly constricted and sinuate, thence

parallel or feebly convergent to the basal angles, marginal bead fine

and usually entire ; base feebly rounded , marginal bead not evident,

slightly wider than the apex, equal to or slightly greater than the

length ; apical angles obtuse and scarcely rounded ; basal angles

obtuse or subrectangular, not at all prominent.

Propleure smooth, very sparsely punctate, punctures submuricate,

each with a moderately short and erect seta, more or less regulose.

Elytra oval, about a third longer than wide, widest at the middle ;

base subtruncate, wider than the contiguous prothoracic base ; humeri

obtusely rounded or subangulate ; sides evenly arcuate, apex rather

narrowly to somewhat broadly rounded and not in the least produced ;

disc moderately and evenly convex on the dorsum , strongly but not

very broadly rounded laterally, arcuately declivous behind ; surface

punctate, punctures coarse, moderately impressed, diffused , without

order, sometimes a slight serial arrangement evident when viewed

longitudinally, punctures simpler on the dorsum, denser and muricato-

granulate with a tendency to coelscence in transverse rugæ laterally

and on apex; the punctures are minutely setigerous.

Epipleura shining, rather wide, gradually narrowing from base to

apex, superior margin more or less broadly sinuate beneath the

humeri ; surface submuricately punctate.

Sterna densely punctate and somewhat rugulose.

Parapleura coarsely and more or less densely punctate.

Abdomen smooth and shining, evenly and sparsely punctate, first

segment on and about the process densely sculptured ; fifth segment

more densely punctate at the periphery ; each puncture with a short

seta.

Legs moderate in length, somewhat stout ; anterior femora mutic ;

anterior tibial spurs quite similar in the sexes, the anterior slightly

longer and stouter than the posterior, both acute ; tarsi dissimilar in

the sexes.

Male. Somewhat robust. Antennæ scarcely reaching beyond the

prothoracic base . Elytra arcuately and feebly obliquely declivous

posteriorly. Abdomen feebly oblique and moderately convex, first

two segments more or less feebly impressed at middle. Anterior tarsi

with the first joint slightly thickened at tip beneath and bearing a
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small subacute tuft of yellowish pubescence enveloped by a few ordi-

nary spinules, groove distinct on the second joint.

Female.-Robust. Antennæ not quite attaining the prothoracic

base. Elytra rather broadly oval, arcuately and vertically declivous

behind. Abdomen horizontal and rather strongly convex. Anterior

tarsi with the first joint transversely thickened at tip beneath, and

with a transverse line of piceous spinules upon the same.

Measurements.-Males: Length, 10-12 mm.; width, 4.5-5.8 mm.

Females : Length, 12-13 mm.; width, 6–6.8 mm.

Genital characters, male.—Edeagophore flattened oblong-ovate and

feebly arched .

Basale oblong, about two and one-fourth times longer than wide,

surface evenly convex, the sides parallel and very feebly arcuate.

Apicale triangular, surface evenly and not strongly convex, without

groove ; sides arcuate in basal third, thence broadly and quite strongly

sinuate to apex, the latter subacute ; base lobed at middle, slightly

sinuate laterally.

Sternite parabolic in outline. Each lobe triangular ; external bor-

der rather evenly and not strongly arcuate ; internal border quite

straight ; apex somewhat introrsely placed and rather narrowly

rounded ; surface very feebly convex, glabrous and shining, sparsely

punctate and setose in apical half, setæ moderate in length, longer

about apex, membrane not setose across the bottom of the sinus, the

latter deep and triangular.

Female.-Genital segment triangular, elongate, about twice as long

as wide, surface plane, not conspicuously setose.

Valvula (Plate 5, fig. 22) .- Dorsal plate very elongate, oblong,

about four times longer than wide ; surface plane, glabrous, very

sparsely punctate and setose , setæ fine and inconspicuous ; sides par-

allel and nearly straight ; apical margin parabolically rounded .

Apex very small, slightly longer than the appendage, quite narrow

and finely setose.

Appendage mammilliform, about half as large as the apex, with a

pencil of about five hairs at tip ; fossa at base of the external surface

of the apex.

Superior pudendal membrane reaching to the apical fourth of the

dorsal plate and longitudinally rugulose.

Basal prominences not evident .

Ventrolateral surfaces feebly convex from side to side, glabrous,

sparsely setose in apical moiety. Each valve very feebly and broadly

concave apically, submarginal groove broad beneath the laterally

prominent external border of the dorsal plate, and quite evanescent

before the fossa , which is distinctly lateral in position. Internal

margins of the valves contiguous in basal two-thirds ; fissure apical

and rather narrow. Inferior pudendal membrane not visible.
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Habitat. Plentiful about sand dunes along the coast of California,

northward to Oregon.

Number of specimens studied , 400 .

Type in the Eschscholtz collection ?

Type-locality.-San Francisco, California.

Salient type-characters.-Thorax transverse, densely punctate, sides

rounded and scabrous. Elytral punctures on the dorsum simple,

granulate laterally. Antennæ clavate (Eschscholtz ) .

Diagnostic characters.-The following characters seem to show

conclusively that scabrosa is more closely related to clavicornis than

to parvicollis with which it has for a long time been associated by the

more recent authorities : the sculpturing is quite similar in the two

species, the setose sides of the pronotal disc and propleuræ, clavate

antennæ, elongate and narrow dorsal plates of the valves of the geni-

tal segment in the female characters not observed in parvicollis ; the

sculpturing is also much coarser than is observed in the latter species.

Seabrosa differs from clavicornis in having the antennæ shorter,

a coarser and denser cephalic and pronotal punctuation , a much

broader pronotum, which is not so declivous at the sides and more

strongly sinuate before the basal angles, the very short discal setæ,

those of the propleuræ being noticeably shorter ; the male is also

more robust.

The present species is smaller than the average individuals of

parvicollis. So, in view of these differential facts I am forced to

restore this species of Eschscholtz's to specific standing.

The elytral sculpturing is quite similar to that observed in cordata,

but in the latter species the pronotal sides are more strongly rounded

anteriorly and more suddenly narrowed behind, becoming subangu-

late at times ; the pronotal punctuation is much coarser and the inter-

vals convex, the pronotum is more cordate in the one and more trans-

versely oval in the other. I am indebted to Professor Fall for com-

parisons made with the LeContian specimens at Cambridge.

General observations.-In scabrosa the mentum is larger and more

broadly rounded at apex than in clavicornis (compare figs. 5 and 6

of Plate 8) usually quite parabolic in outline, sometimes subtri-

angular; surface convex along the median line and slightly sub-

foveate laterally, moderately punctate, setæ not noticeable.

The prosternum is quite prominent ventrally with the coxæ,

rounded antero-posteriorly between the same and not mucronate.

The metasternum laterally between the coxæ is as long as the

width of a mesotibia at apex.

The intercoxal process of the abdomen is quadrate (male) or more

or less transverse (female) , and a fourth to a third of its width

broader than the metasternal salient ; the post-coxal portion of the
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first segment is slightly shorter than the process ; the second segment

is about twice as long as the fourth.

In the male the third segment is about equal in length to that of the

process and about a third of its own length shorter than the second.

In the female the second segment is about equal in length to the

process, and the third is about a fourth of its length shorter than the

second.

The protarsi are about three-eighths (male) or a third ( female) of

their length shorter than a mesotarsus.

The mesotarsi are about four-elevenths (male) or a fourth of

their length shorter than a metatarsus.

A metatarsus is about a third (male) or three-fifths of its length

shorter than its metatibia.

ELEODES CORDATA Eschscholtz.

Eleodes cordata EscнSCHOLTZ, Zool. Atlas, III, 1833, p. 12.-MANNERHEIM ,

Bull. Soc. Nat. Moscow, XVI , 1843, p. 272.-LECONTE, Proc. Acad. Nat.

Sci. Phila. , 1858, p. 182.-HORN, Trans. Amer. Phil. Soc., XIV, 1870,

p. 317.

Elcodes tuberculata ESCHSCHOLTZ, Zool. Atlas, III, 1833, p . 12.-MANNER-

HEIM , Bull. Soc. Nat. Moscow, XVI, 1843, p. 274 .

Eleodes intricata MANNERHEIM , Bull. Soc. Nat. Moscow, XVI, 1843, p. 273.

Eleodes stricta LECONTE, Reports of Explor. and Surveys, 47th Parallel,

XII, Appendix No. 1 , 1857 , p . 50.

var. rotundipennis, LECONTE, Reports of Explor. and Surveys, 47th Parallel,

XII, Appendix No. 1 , 1857, p. 50 .

Moderately robust, subovate, more or less shining, about twice as

long as wide, prothorax strongly constricted at base, pronotum con-

fluently and very coarsely punctate ; elytra rugosely muricato- tuber-

culate.

Head about twice as wide as long, feebly convex, lateral impres-

sions not strongly marked, frontal suture not evident, very coarsely

and confluently punctate. Antenna moderate and somewhat stout ,

outer four joints very feebly compressed and very slightly widened ,

third joint equal in length to the next two combined , fourth scarcely

longer than the fifth, the latter to the eighth inclusive subequal,

eighth subtriangular, ninth transversely oval and frequently slightly

robust, tenth transversely oval, eleventh short ovate and usually

slightly smaller than either of the two preceding joints.

Pronotum subcordate, about a half wider than long, widest at

about the middle ; disc moderately convex, more or less declivous at

apical and basal angles, coarsely, densely, and more or less confluently

punctate, interstices more or less convex ; apex feebly emarginate

to truncate, obsoletely margined; sides more strongly rounded in

front , narrowing rather suddenly behind the middle, causing them

to appear somewhat angulate, frequently more evenly arcuate to the
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constriction , which is usually at basal sixth , thence straight and

parallel to the basal angles ; the fine margin is very feebly reflexed

and obsolete on the constriction ; base truncate in circular arc, finely

or obsoletely margined, about equal to the length and slightly to a

fourth wider than the apex ; apical angles obtuse, not in the least

prominent anteriorly and more or less rounded ; basal angles rec-

tangular and not prominent.

Propleura more or less sparsely granulate and rugulose .

Elytra rather broadly oval, about a fourth longer than wide, widest

at the middle ; base truncate and wider than the contiguous pro-

thoracic base ; humeri rounded, scarcely at all angulate ; sides evenly

arcuate, apex obtuse and moderately rounded ; disc moderately convex

on the dorsum, rather strongly and evenly rounded laterally, strongly

and arcuately declivous posteriorly, generally quite vertically so ;

surface densely, irregularly, and rugosely muricato-tuberculate, less

strongly sculptured along the suture ; punctures minutely setigerous.

Epipleura moderate in width, slightly dilated beneath the humeri,

superior margin feebly and very broadly sinuate in basal fourth and

scarcely visible at humeri when viewed from above ; surface smooth ,

sparsely and rather coarsely punctate.

Sterna more or less densely punctato-rugose, punctures setigerous,

noticeably so on the mesosternum ; setæ short, black, and rather stiff.

Parapleura densely punctate.

Abdomen smooth, sparsely and distinctly punctate ; first segment

punctato-rugose, the fifth rather densely punctured .

Legs moderate in length and thickness and quite strongly sculp-

tured, the punctures bearing short black setæ. Anterior femora

mutic in the sexes. Anterior tibial spurs quite similar, the anterior

slightly longer than the posterior. Anterior and middle tarsi dis-

similar in the sexes.

Male.-Moderately robust , somewhat narrow, antennæ reaching to

or just beyond the base of the prothorax. Elytra about a fourth

longer than wide. Abdomen moderately convex, slightly oblique,

broadly impressed at middle of the first segment. Spurs of the pro-

tibiæ quite slender and acute. First two joints of the protarsi clothed

with flattened tufts of golden pubescence beneath ; first joint of the

middle tarsi with a well-developed and similar tuft at apical third

beneath ; pubescent joints not noticeably thickened at tip .

Female. Robust. Antennæ about reaching to the prothoracic base.

Elytra broadly oval and about a fifth longer than wide. Abdomen

quite strongly convex. Spurs of the protibia slightly thickened and

acute. First joint of the protarsi slightly thickened at apex beneath,

groove more or less distinct.

Measurements.-Males: Length, 13-15.2 mm.; width, 6-6.8 mm.

Females: Length, 12-17 mm.; width, 6.8-9 mm.
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Three forms may be recognized according to the character of the

sculpturing:

Forma sublævis.— Similar in formto the typical form, but smoother,

with the sculpturing somewhat obsolete.

Forma typica. Strongly and roughly sculptured ; elytra rugosely

punctate, the interstices between the punctures elevated and convex,

and more or less confluent transversely.

Forma intermedia.- Sculpturing more strongly muricato-tubercu-

late, with the intervals between the punctures less convex and conse-

quently less rugose, approaching pimelioides.

Genital characters, male.-Edeagophore stoutly fusiform, feebly

arched.

Basale oblong, about twice as long as wide ; surface evenly convex ;

sides feebly arcuate, and the apex quite deeply and triangularly

emarginate.

Apicale triangular, rather narrow, usually distinctly narrower at

base than the basale at apex ; surface strongly convex, without

groove ; sides nearly straight or feebly arcuate, slightly prominent at

base ; apex acute ; base acutely lobed at middle, laterally feebly

sinuate.

Sternite subparabolic. Each lobe triangular ; external border

more or less straight or feebly and broadly sinuate in basal two-

thirds, thence quite evenly arcuate to apical margin, angle nar-

rowly rounded ; internal margin feebly sinuate ; surface very feebly

convex, punctate and setose in apical half, setæ moderate in length,

not dense, longer toward and on apical margin. Membrane not

setose across the bottom of the sinus, the latter more or less triangular

and apparently not closed by the membrane.

Female.-Genital segment triangulo-trapezoidal, surface of the

valves slightly declivous, setose.

Valvula (Plate 4, fig. 6 ) .- Dorsal plate oblong, feebly narrowed

from base to apex. Surface plane or feebly concave, smooth, punc-

tures scattered, each with a rather long flying seta ; borders quite

straight ; apical margin oblique, angle obtuse and feebly rounded ;

internally not distinctly defined from the apex, the latter rather short

and membranous, rounded at tip and clothed with moderately long

setæ.

Appendage mammilliform, with a pencil of quite long hairs at

tip. Fossa rather large at base of the external apical surface.

Basal prominences not evident.

Superior pudendal membrane longitudinally rugulose, and attain-

ing the middle of the dorsal plate.

Ventrolateral surfaces.-Body triangular, surface lines straight

when viewed longitudinally, quite evenly convex laterally, sparsely

setose in apical half. setæ moderate and more or less flying. Sub-
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marginal groove well developed beneath the slightly expanded ex-

ternal border of the dorsal plate and terminating at the fossa beneath

the angle. Internal margins of the valves contiguous in basal two-

thirds ; fissure narrowly fusiform in apical third, and the inferior

pudendal membrane is not visible.

Habitat. California . Forma sublaeris, about San Francisco Bay;

Forma typica, central California, along the coast ; San Joaquin and

Sacramento valleys ; Calaveras County ; Tulare County, Ralph Hop-

ping ; Los Angeles County, Doctor Van Dyke ; Forma intermedia,

northern California, southern Oregon, western slopes of the Sierra

Nevada Mountains.

Professor Wickham in his " Coleoptera of Colorado " says that

Professor Snow has reported one specimen from Colorado. It is in

all probability a variation of pimelioides.

Number of specimens studied, 500.

Type in the Eschscholtz collection ?

Type-locality. " California."

Salient type-characters.—Ovate, robust, shining. Head and pro-

notum coarsely and confluently punctate ; thorax subcordate, apex

feebly emarginate, angles obtuse ; sides more strongly rounded in

front, narrowing rather suddenly behind the middle, causing them to

appear somewhat angulate ; strongly constricted at base ; angles

rectangular. Elytra oval ; humeri much rounded and obtuse ; disc

arcuately and vertically declivous posteriorly; surface densely and

rugosely muricato-tuberculate, less strongly so along the suture.

Diagnostic characters.-C'ordata differs from all other species in

the subgenus Blapylis, except pimelioides, in having the sides of the

prothorax more or less subangulate. This character is especially

marked in the males. The prothorax is more evenly rounded behind

the middle in most females, but always strongly constricted at base,

giving it with the above characters a subcordate appearance. The

marginal bead does not reach the base.

The coarse sculpturing will cause it to be frequently confused with

scabrosa, but the setose propleuræ of the latter will readily separate

the two, besides the pronotal sculpturing is quite different in the

two species. Claricornis is much less strongly sculptured , and the

sides of the pronotal disc are distinctly setose along, with the pro-

pleuræ.

In pimelioides and brunnipes the elytra are sculptured with rows

of small and rounded tubercles ; in the latter species the legs are

brown or reddish.

In studying a large series of cordata it is very evident that the

sculpturing varies toward pimelioides, so that in the heterotypes it is

quite difficult to tell where one species leaves off and the other begins :
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cordata acquires a rugoseness of sculpturing and pimelioides a tuber-

culate form of elytral markings.

They are to be considered as two divergent forms derived from a

common ancestral ramus.

Specimens from Oregon have the prothorax rounded on the sides,

as in parvicollis and scabrosa (see rotundipennis) .

Specimens from southern California collected by Doctor Van Dyke

are remarkable among those of the large series before me on account

of their elongate form, measuring: Length, 15 mm.; width, 6.5 mm.;

elytra more elongately oval (forma elongata) . These specimens

approach an unique male from Amador County, in which the form is

elongate oblong, thorax as in cordata, antennæ long and stout, and

the elytra are distinctly tuberculate and not rugose . The whole

habitus is that of a stout, oblong cordata (forma oblonga) . Length,

16 mm.; width, 7 mm. These are remarkable variations from the

monotonous short, robust, normal form.

Mannerheim's types of intricata were taken about Fort Ross, Cali-

fornia, by Doctor Fischer, and I can not see that it differs in any

essential characters to give it even varietal standing. Many females

have the " thorace transverso, lateribus valde rotundatis." In a large

series of cordata a variation in the length and stoutness of the an-

tennæ and legs, independent of sex, may frequently be observed .

The humeri vary considerably also , never prominent, but frequently

subangulate and always more or less rounded.

Tuberculata Eschscholtz is to be disposed of in the same way as

intricata. For sticta, see p. 384.

General observations.-The mentum is usually more or less trian-

gulo-trapezoidal and rather small, finely sculptured, feebly foveate

laterally, and very slightly convex at middle.

The prosternum is variable, usually rather prominent ventrally

with the coxa, and quite strongly arcuate antero-posteriorly, without

a mucro; frequently a small mucro is present at middle of the pos-

terior edge ; rarely horizontal, subtruncate behind, and more or less

feebly mucronate.

The mesosternum is vertically arcuate and more or less broadly

and deeply concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at middle.

The abdominal process is subquadrate, equal in width (female ) or

a third (male) of its width broader than the metasternal salient.

In the male the post-coxal part of the first segment is equal in

length to the third ; the second to that of the process and twice as long

as the fourth and about a fifth longer than the third.

In the female the post-coxal part of the first segment is equal in

length to that of the process and also to the second, the latter being
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about twice as long as the fourth ; the third is about one-half longer

than the fourth.

The tarsi are usually moderate in length and stoutness.

Tarsal formula :

Pro. Meso. Meta.

Male.- 2 24 3

Metatibia.

44

Female.--1 24 3 44

ELEODES CORDATA var. ROTUNDIPENNIS LeConte.

Pronotal sides evenly and broadly rounded (as in parvicollis) ,

basal constriction short and the angles rectangular.

Otherwise as in cordata.

LeConte was very much in doubt as to the propriety of separating

this form even as a race. The constancy of form in the prothorax,

which, taken in conjunction with the coarse elytral sculpturing, make

it appear at first sight as a northern modification of scabrosa; this

is not so ; the propleuræ are without distinct setæ, and besides

the pronotal punctuation is quite different, being as in cordata;

this is in fact the only superficial character which separates and pre-

vents it from being naturally associated with the parricollis section.

I consider it a good race, and the series before me shows conclusively

that it varies more toward typical cordata than pimelioides.

Habitat.-Oregon (Koebele) ; British Columbia (Victoria and

North Bend, Hubbard and Schwarz ) ; Washington (H. K. Morrison,

Easton and Olympia) .

Number of specimens studied, 11 .

Type in the LeConte collection.

Type-locality. " Oregon."

I have taken this variety at Oregon City, near Portland, Oregon.

Stricta LeConte, according to the author, has the “ thorax less sud-

denly but very much constricted at base, fully one-half wider than

long ; elytra more coarsely and less densely punctured," and is to be

taken as a synonym of the present race.

ELEODES PIMELIOIDES Mannerheim.

Elcodes pimelioides MANNERHEIM, Bull. Soc. Nat. Moscow, XVI, 1843, p .

274 ; Mag. Zool. , XIII, 1843, no. 129, fig. LECONTE, Proc. Acad.
—

Nat. Sci. Phila., 1858 , p. 182.-HORN, Trans. Amer. Phil. Soc., XIV,

1870, p. 318.

Elcodes viator LECONTE, Proc. Acad. Nat. Sci. Phila., 1858, p. 188.

Eleodes subligata LECONTE, Reports of Explor. and Surveys, 47th Parallel,

XII, Appendix no. 1, 1857, p. 50.

var. brunnipes CASEY, Ann. N. Y. Acad. Sci. , V, Nov., 1890, p. 402 .

Moderately robust , ovate, feebly shining to opaque, about twice as

long as wide ; prothorax more or less strongly constricted at base,

densely rugoso-punctate ; elytra sculptured with small tubercles,

which may be rounded or reclinate and more or less piliferous.
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Head densely punctate, antennæ somewhat slender, ninth joint tri-

angulo-orbicular to transversely oval, tenth more or less transversely

oval.

Pronotum subcordate to transversely suboval, widest near the mid-

dle, a fourth to scarcely a half wider than long ; sides evenly and

quite strongly arcuate to basal seventh, or subangulate at middle,

rounded in front and quite rapidly converging posteriorly and sin-

uate at basal fourth, thence in each instance quite straight and par-

allel to the basal angles ; base equal to the length or in some males

shorter than the length ; apical angles obtuse, frequently not in the

least rounded, at other times more or less so.

Elytra quite broadly oval to subquadrate, widest at or behind the

middle, a fourth to a third longer than wide ; disc more or less

deplanate on the dorsum, strongly, arcuately, and vertically declivous

posteriorly ; surface densely tuberculate, tubercles apparently ar-

ranged in rows on the dorsum or irregular throughout ; each bears a

very short, black seta near apex ; when arranged in rows there are

very small muricate punctures scattered sparsely and irregularly

between, always less distinct along the suture centrally ; the tubercles

are more or less rounded and shining, the interstices between more

or less opaque. Otherwise as in cordata.

Male. First two joints of the protarsi with tuft of yellowish

pubescence near tip beneath ; that of the second joint is rather small ;

tuft on the first joint of the mesotarsi quite small. Tufts somewhat

long and truncate at tips. Otherwise as in cordata.

Female. First joint of the anterior tarsi distinctly thickened at

tip beneath. Otherwise as in cordata.

Measurements.-Males : Length, 12-14.5 mm.; width, 6-7 mm.

Females: Length, 13–15.2 mm.; width, 6.5–8 mm.

Genital characters, male.-As in cordata.

Female.-Genital segment triangular, surface quite plane and

slightly setose.

Valvula (Plate 5, fig. 5) .-Dorsal plate oblong, feebly or scarcely

narrowed apically, slightly explanate externally ; apical margin

nearly transverse to feebly oblique, inwardly not defined from the

surface of the apex, angle obtuse and more or less feebly rounded.

Ventrolateral surfaces.-Submarginal groove distinct and well

defined beneath the expanded external border of the dorsal plate.

Otherwise as in cordata.

Habitat.-California (Shasta, Siskiyou, Butte, Lake, and Hum-

boldt counties) ; Oregon (The Dalles, Hubbard and Schwarz ; Clacka-

mas County, Charles Fuchs) ; Utah (Alta, Wasatch in July, Amer-

ican Fork Canyon in July, Hubbard and Schwarz ; Park City) ; Ne-

vada (Elko, H. F. Wickham ) ; Washington ( Easton , C. V. Riley ;

59780-Bull. 63-09-25
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Pullman, Palouse, A. M. Warren ; Olympia, E. C. Van Dyke ; Walla

Walla, Charles Fuchs ; Everett , July, Wickham and Van Dyke) ;

Idaho (Camas Prairie, C. V. Riley ; Cœur d'Alene, June, H. F. Wick-

ham) ; Montana (Helena, August, Hubbard and Schwarz) ; Colo-

rado (Central City, Garland , C. V. Riley ; .Buena Vista , July, Hub-

bard and Schwarz ; Golden, Glenwood, Horse Fly Peak, Idaho

Springs, Aspen, Fort Collins, Leavenworth Valley (9,000-10,000

feet ) , Roaring Fork, Monument Gulch to Montrose, Little Willow

Creek, Canyon of Big Blue, Montrose and adjacent mountains, H. F.

Wickham in the " Coleoptera of Colorado " ) ; Wyoming (Natural

Park, July) ; British Columbia (Vancouver Island , collection of Dr.

E. C. Van Dyke) .

Number of specimens studied , 90 .

Type in the Mannerheim collection .

Type-locality. " California."

Salient type-character.-Opaque. Thorax with the sides rounded,

densely rugoso-punctate. Elytra subquadrate, apex strongly decli-

vous, dorsum deplanate, densely granulate, granules reclinate , rough

and piliferous (Mannerheim) .

Diagnostic characters.-In general form like cordata, from which

it differs in having the elytra sculptured with small rounded tuber-

cles. The form of the tubercles differs, in some specimens distinctly

rounded, in others reclinate and often more or less muricate.

some males there is evidence of rows.

In

The series from Walla Walla , Washington, have the elytra depla-

nate and subquadrate ; these characters are less marked in the other

specimens. In the race brunnipes the legs are brownish and more

distinctly piliferous, at least in those specimens from Nevada.

Viator, described by LeConte from Fort Bridger, is a male, with

the elytral tubercles large and extending almost to the suture.

Colonel Casey also considers that this form does not differ from

ordinary males of pimelioides.

Subligata is one of the forms associated with cordata by LeConte ;

he obtained specimens from Oregon. Doctor Horn considered it a

synonym of the present species, and which is undoubtedly correct .

For remarks upon variation in sculpturing see cordata.

The legs are variable, usually more slender in the males and

stouter in the females. The thorax and humeri vary as in cordata.

ELEODES PIMELIOIDES var. BRUNNIPES Casey.

Rather robust, moderately convex, coarsely, densely sculptured and

dull, black; legs dark brown throughout.

Head large, fully two-thirds as wide as the prothorax, coarsely,

extremely densely punctate and scabrous. Antennæ longer than the
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head and prothorax, rather slender, third joint about four times as

long as wide.

Prothorax scarcely a third wider than long; disc moderately,

evenly convex throughout, very coarsely, deeply, and confluently

punctate ; apex subtruncate ; sides strongly angulate at the middle,

thence very feebly arcuate to the apex and broadly sinuate to the

base ; base subtruncate and nearly equal to the apex in width ;

apical angles obtuse, not distinctly rounded, not at all prominent ;

basal angles right and not rounded.

Elytra at base nearly a third wider than the contiguous protho-

racic base, very slightly more than twice as long as the latter, ab-

ruptly and obtusely rounded behind when viewed vertically ; sides

strongly arcuate behind, gradually convergent and straighter thence

to the humeri, which are slightly obtuse but scarcely at all rounded ;

disc widest behind the middle, where it is from a third to two-fifths

wider than the prothorax, feebly convex on the dorsum, strongly so

laterally ; surface coarsely, densely, asperately punctate, the asperi-

ties arranged without trace of order.

Legs moderate in length, somewhat slender.

Male and female secondary sexual characters as in pimelioides.

Measurements.-Length, 9.2-9.5 mm.; width, 4.3-4.6 mm. A

female taken at Verdi, Nevada, has a length of 15 mm. ; width, 7.5 mm.

Genital characters, male.- As in pimelioides.

Female. In the specimens referred to this species and which are

not typical, the genital segment is triangular.

Dorsal plate moderately narrow and elongately oblong ; apical bor-

der feebly oblique with the angle rounded. Apex rather short ; fossa

shallow.

Appendage subspheroidally mammilliform.

Habitat.-Idaho ( Casey) ; Wyoming (Casey; Green River, H. F.

Wickham) ; Colorado (Buena Vista, July, elevation, 7,900-8,000

feet, Wickham) . Professor Wickham says that this race is not rare

about the roots of gooseberry bushes at Buena Vista (" Coleoptera of

Colorado ") . Nevada (Verdi, in April) .

Number of specimens studied, 8.

Type in Colonel Casey's collection.

Type-locality.-Idaho.

Diagnostic characters.-Colonel Casey's specimens are small, and

to me their most conspicuous difference from pimelioides is the color

of the legs, which are brownish and sometimes quite reddish ; in all

probability this color is due to the failure of normal pigmentation .

This same character is observed in tenebrosa (var. naña) and in

caseyi.
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The individuals of cordata and pimelioides vary greatly, and the

present race appears to be but a well-marked heterotype ; this rela-

tion is quite clearly demonstrated in the large series before me.

In examples of brunnipes from Pocatello, Idaho, and which agree

quite well with the description, the setæ are longer and more evident

throughout.

Otherwise as in pimelioides.

ELEODES CASEYI, new species.

Ovate, about twice as long as wide, legs reddish-brown , distinctly

pubescent throughout . Pronotum rather coarsely, densely, and more

or less rugosely punctate ; elytra rather finely and densely granulate,

granules submuricate laterally.

Head about twice as wide as long, feebly convex, more or less im-

pressed laterally and along the frontal suture, very densely and

scarcely coarsely punctate. Antenna long, very feebly compressed

and scarcely at all dilated in outer three or four joints, third joint

scarcely as long as the next two combined, fourth to the eighth inclu-

sive subequal, the eighth subtriangular, ninth somewhat triangulo-

orbicular, tenth orbicular, eleventh ovate.

Pronotum transversely oblong-oval, widest at the middle, about a

third wider than long ; disc moderately convex, déclivous about the

apical angles, very densely, rather coarsely, and more or less con-

fluently rugoso-punctate , granulate laterally ; apex truncate in cir-

cular arc, marginal bead nearly obsolete ; sides evenly and moderately

strongly arcuate, feebly sinuate in basal eighth and not noticeably

constricted, marginal bead rather fine and almost entire ; base trun-

cate in circular arc, obsoletely beaded, equal in width to the apex

and also to the length ; apical angles obtuse and slightly rounded and

not in the least prominent ; basal angles nearly obtuse and distinct.

Propleura opaque and densely granulate.

Elytra oval, a fifth to a third longer than wide, widest at the

middle; base subtruncate, distinctly wider than the contiguous pro-

thoracic base ; humeri obtusely rounded and not in the least promi-

nent ; sides evenly arcuate, apex rather broadly rounded and not in

the least produced ; disc moderately convex on the dorsum, strongly

rounded laterally, arcuately and more or less vertically declivous

posteriorly ; surface densely and irregularly granulate, granules more

or less shining, simple and smaller along the suture, submuricate lat-

erally and on apex, where they are larger and more discrete .

Epipleura moderately narrow, not dilated beneath the humeri and

gradually narrowing from base to apex, superior margins nearly

straight beneath humeri when viewed longitudinally and not visible

from above ; surface smooth, finely and sparsely punctate.
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Sterna finely punctato-rugulose.

Parapleura densely punctate.

Abdomen somewhat shining and densely punctate, punctures

moderate.

Legs rather short and moderate in stoutness, quite densely pune-

tured ; anterior femora mutic ; anterior tibial spurs comparatively

small, the anterior slightly longer and a little stouter than the pos-

terior ; similar in the sexes. Anterior tarsi dissimilar in the sexes.

Male.-Somewhat narrow. Antennæ reaching beyond the pro-

thoracic base. Abdomen distinctly oblique, moderately convex and

distinctly and broadly flattened at middle of the first two segments.

Protarsi with the first two joints scarcely thickened at tips beneath,

each with a very small but distinct tuft of pubescence, tufts subacute,

grooves interrupted. Middle tarsi simple.

Female.-Broader ovate. Antennæ attaining the prothoracic base.

Elytra rather broadly oval. Abdomen horizontal and rather strongly

convex. First joint of the protarsi not noticeably thickened at tip

beneath, groove entire.

Measurements-Male : Length, 10 mm.; width, 4.5 mm. Female:

Length, 13 mm.; width, 6.2 mm.

Genital characters, male.-Edeagophore somewhat oblong-ovate,

apicale greatly and suddenly narrowed in apical two-thirds.

Basale elongate oval , moderately convex with the sides moderately

arcuate.

Apicale subtriangular in outline, suddenly narrowed at basal and

middle thirds so that the apical two-thirds appear greatly narrowed,

convex above, with a linear groove extending from near the tip to

the base ; sides very prominent in basal third, subangulate, thence

strongly sinuate to the tip, the latter flattened , narrowly rounded, and

somewhat reflexed at tip ; base lobed at middle and feebly sinuate

laterally.

Sternite moderately transverse. Each lobe subtriangular, with the

external border sinuate in basal half, thence arcuate to apex, the

latter rather prominent, obtuse, and rather introrse ; internal border

more or less oblique and sinuous ; surface feebly convex, rather

coarsely punctate in apical three-fourths, punctures rather dense

toward apex, setæ moderately long especially about the apical mar-

gin. Membrane not setose across the bottom of the sinus, the latter

triangular.

Female.-Genital segment (Plate 6 , fig. 3 ) rather equilaterally

triangular, surface somewhat convex from side to side and feebly

setose.

Valvula.- Dorsal plate somewhat oblong-triangular, sides feebly

converging apically ; surface glabrous, more or less concave, with a

few scattered and fine punctures, each with a short and fine seta ;
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external border feebly arcuate ; apical border briefly truncate and

internally angulate with the internal border, which is briefly and

obliquely truncate, thence more or less sinuous to base. Apex short

and somewhat deflexed, narrowly rounded at tip, finely setose, with

few longer hairs.

Superior longitudinal membrane longitudinally rugulose, reaching

about to the apex of the dorsal plate.

Basal prominences scarcely evident.

Ventrolateral surfaces.-Body triangular, flattened , surface lines

straight when viewed longitudinally and convex laterally ; surface

glabrous, rather coarsely and sparsely punctate. Submarginal groove

strongly developed beneath the explanate external border of the

dorsal plate, narrow at base, thence widening broadly, so as to in-

volve the whole side before the fossa, at which it terminates. Ap-

pendage showing distinctly beneath the apical border of the dorsal

plate, apex finely setose . Margin of the valves contiguous in basal

four-fifths, fissure in apical fifth and narrow. Inferior membrane

not visible.

Habitat.-Nevada (Verdi , Blaisdell ) ; California (Bodie, eleva-

tion, 8,475 feet, July 1-7 , Wickham) .

Number of specimens studied, 2.

Sexitypes : Male in Wickham's, female in my collection .

Type-localities.-Verdi , Nevada , and Bodie, California.

Diagnostic characters.-Caseyi, by its pubescence, will naturally

be associated with Tricheleodes, and by being Amphidora-like in

facies it will most likely be referred to hirsuta. In color and pubes-

cence it reminds one of Stenotrichus.

It is aberrant, and, for the present at least, will have to remain as

representative of a group in the present subgenus, analogous in this

respect to tibialis. Unfortunately the types are all the examples I

have seen, and this fact accounts for the obscurity of the relationships.

The grooved apicale of the edeagophore in the male and the pubes-

cence in both sexes indicates an apparent approach at least toward

Tricheleodes; on the other hand, the dorsal plate is more like that

observed in Blapylis ; the pudendal membrane is also unusually long.

A larger series must be studied before any definite conclusion can be

arrived at. The two first joints of the protarsi have pubescent tufts

such as are observed in Blapylis, but not in Tricheleodes.

General observations.-The mentum is rather small and subtri-

angulo-trapezoidal in outline ; the surface is more or less foveate lat-

erally and densely punctured .

In both types the prosternum is but feebly prominent ventrally

with the coxæ, slightly convex antero-posteriorly between the coxæ,

and with a subacute, small but distinct mucro behind, dorsad to which

the posterior edge is vertically truncate.
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The mesosternum is strongly prominent ventrally, arcuately and

vertically declivous, but feebly concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at middle.

The abdominal intercoxal process is quadrate (male) or transverse

(female) and a fourth (male ) to a third (female) of its own width

broader than the metasternal salient.

The abdominal process is equal in length to the second segment ;

the post-coxal part of the first is equal to the length of the third.

In the male the third is but slightly longer than the fourth ; in the

female the third is about one-half longer than the fourth.

The profemora are moderately clavate ; the mesofemora feebly

widened, with the superior and inferior surface lines slightly arcuate ;

the metafemora are subequal in width throughout, with the superior

and inferior surface lines parallel.

The tibial grooves reach nearly to the femoral base on all of the

femora, but more or less evanescent internally on the meso- and

metafemora ; their margins are feebly developed and subasperate.

The tibia are without tarsal grooves ; the articular cavities are

closed . The protibiæ are slightly carinate externally in basal half.

The tarsi are comparatively moderate in length and stoutness.

Tarsal formula :

Pro.

Male.-11

Female.-11

Meso.

2

Meta.

24

Metatibia.

31

21 21 4

Subgenus METABLAPYLIS, new.

The mentum has the middle lobe very small and the lateral lobes

fully exposed (Plate 6 , fig. 16 ) . These characters appear unique in

the genus Eleodes, although in some parts the middle lobe is reduced

in size, but never so completely and persistently.

The anterior tarsi are similar in the sexes, simple beneath , the

grooves entire.

The anterior femora are more or less sinuate beneath in apical fifth,

never dentate, although in nigrina the rudiments are present . The

anterior tibiæ are more or less constricted at base, and recalls similar

characters in Blapylis and planipennis (Discogenia) ; this appears

to be an atavistic character, and bears an inverse relation to the

femoral teeth ; it is at times feebly indicated in nearly all of the

subgenera.

Schwarzii forms an exception, and in the strict sense does not

belong here ; the first joint of the protarsi is distinctly and unmis-

takably thickened at tip beneath, and can only be considered as a tem-

porary constituent of the present subgenus until more can be learned

of its relationships, and this depends upon more extensive collecting.
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It is also at variance in Blapylis, and rather than create another sub-

genus it is best to do as I have done and retain it as a section in the

present aggregate.

Tibialis, planipennis, and schwarzii are all disturbing elements in

the subgenera in which they are placed, and their true position in all

probability will only be known when the Mexican species shall have

been carefully studied.

The genital characters give the essential definition to the present

subgenus :

Male.-Apicale of the edeagophore more or less equilaterally tri-

angular, more or less depressed, apex not in the least attenuate, the

dorsal surface with a broad central membrano-chitinous area. In

schwarzii a well- developed groove is present and the apex attenuate.

Female.- Genital segment more or less triangular ; apex chitinous,

flattened, and moderately produced, but narrow and evenly rounded

at tip, convex above and concave beneath. Dorsal plates of the

valves oblong with the external edge converging apically, angle not

evident. Appendage small and mammilliform, penicillate. Superior

pudendal membrane rather broadly exposed and reaching to the

apical fourth of the dorsal plate . Genital fissure nearly closed.

In schwarzii the female characters are as discordant here as else-

where.

Distribution. Of the three species and two races constituting the

present subgeneric aggregate, nigrina has the most extensive distribu-

tion, occurring in Oregon, Washington , Northern California , Nevada,

Arizona, Colorado, New Mexico, Nebraska, Kansas, Idaho, and the

Dakotas. It is to be inferred that it occurs in the intervening States

not mentioned above, but representatives are not at hand.

Dissimilis appears to be abundant in Arizona . It also occurs in

New Mexico.

Nevadensis, in Nevada , southward into Arizona and the Colorado.

Desert of eastern southern California.

Perlonga is only known to me from Wyoming.

Schwarzi occurs in Washington. It will be observed that Meta-

blapylis only occurs in California within its northern and eastern

confines. Closely related species are undoubtedly plentiful to the

southward in Mexico.

Genealogy. Very little can be expressed in regard to the origin of

the species enumerated above. Too little is known of schwarzii;

nigrina and dissimilis without doubt arose from a common ancestral

trunk, and each again is diverging into well -marked races, as repre-

sented by perlonga and nevadensis, while many no doubt are yet to be

discovered.

Nevadensis exhibits evidences of several incipient races.
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A synoptical tabulation of the genital characters will prove in-

structive :

Males.-Apicale equilaterally triangular and depressed, central

area of the dorsal surface feebly concave and membrano-

chitinous ; apex not in the least attenuate_.

[nigrina.

var. perlonga.

dissimilis.

var. nevadensis.

Apicale triangular, not depressed, with a definite median longitudinal groove ;

apex attenuate___. ____schwarzii.

Females.—Valvular apex chitinous, flattened and moderately (nigrina.

produced, tip rounded, convex above and concave beneath ; var. perlonga.

superior pudendal membrane longitudinally rugulose, reach- dissimilis.

ing at least to the apical fourth of the dorsal plate_-_- var. nevadensis.

Valvular apex apparently chitinous, short, triangular, somewhat deflexed ;

superior pudendal membrane reaching to the apical third of the dorsal plate,

and not rugulose in the examples studied -_ -_- _schwarzii.

ANALYTICAL KEY TO SPECIES OF SUBGENUS METABLAPYLIS.

First joint of the anterior tarsi not thickened at tip beneath, groove distinct

and entire.

Sculpturing submuricate on the elytral sides and apex.

Surface luster subopaque___. _nigrina.

Surface very bright and shining-males frequently very elongate.

var. perlonga.

Sculpturing smooth, not at all subasperate.

Surface luster more or less shining ; form fusiform-ovate to ovate ;

ventral surface not distinctly pubescent.. _dissimilis.

Surface subopaque and alutaceous ; both sexes typically of the same

form, elongately cylindrical ; ventral surface with rather long, sparse,

flying hairs___. ----var. nevadensis.

First joint of the protarsi in both sexes, thickened at tip beneath, groove in-

terrupted . schwarzii.

ELEODES NIGRINA LeConte.

Eleodes nigrina , LECONTE, Proc. Acad. Nat. Sci. Phila. , 1858, p . 186.- HORN ,

Trans. Amer. Phil. Soc., XIV, 1870, p . 313 .

Elongately oblong-ovate to ovate, upiform, usually about three

times longer than wide, subopaque ; elytra muricato-granulate later-

ally and on the apex.

Head less than twice as wide as long, feebly convex, more or less

impressed laterally and very vaguely along the frontal suture, the

latter not evident ; surface scarcely coarsely, irregularly, and densely

punctate, punctures denser laterally and on the epistoma, where they

bear minute setæ. Antenna moderate in length and equal in the

sexes, somewhat stout, very feebly compressed, and more or less

slightly dilated in outer four joints ; the third equal to the next two

combined ; fourth and fifth equal in length and apparently just the

least shorter than the sixth or seventh , which are subequal ; eighth

about as wide as long and subtriangular ; ninth and tenth more or

less transversely oval ; eleventh ovate, truncate at tip.
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Pronotum subquadrate, widest at or just in front of the middle, an

eighth to a fifth wider than long, less than twice as wide as the head ;

disc moderately to quite strongly convex, arcuately rounded laterally

and at the apical angles ; surface almost finely, densely, and irregu-

larly punctate, becoming very densely granulate laterally ; apex

truncate to feebly emarginate in circular arc and more or less obso-

letely margined ; sides evenly, broadly, but not strongly rounded,

behind the middle slightly converging and straight or feebly sub-

sinuate as viewed from above, but quite evenly rounded from apex

to base as viewed from the side, marginal bead fine, entire , feebly

limiting the disc from the propleuræ, the former not in the least

dilated laterally ; base subtruncate to feebly arcuate, occasionally

broadly and feebly sinuate at middle, rather finely beaded, and a little

wider than the apex ; apical angles obtuse, not rounded nor promi-

nent anteriorly ; basal angles obtuse to subrectangular, never promi-

nent.

Propleura distinctly convex, moderately finely, more or less evenly

and not very densely, granulately punctate, frequently rugulose.

Elytra elongate oval, usually widest at the middle, sometimes be-

hind the same, scarcely twice as long as wide ; base subtruncate,

scarcely to slightly wider than the contiguous base of the prothorax ;

humeri rounded, but not broadly so ; sides more or less evenly arcuate,

not strongly so, apex hardly produced and not broadly rounded ; disc

moderately convex, frequently somewhat depressed on the dorsum,

rather obliquely attenuate in apical fourth and more or less arcuately

declivous behind ; surface punctate, punctures somewhat fine, usually

arranged without order, frequently more or less striate, almost simple

about the suture on the dorsum, muricato-granulate laterally and on

apex ; when the punctures are serially arranged, those of the stria

are closely placed and frequently almost larger than the interstitial

punctures, which are more distantly spaced and quite regular , almost

serial ; laterally the punctures are always confused and minutely

setigerous.

Epipleura moderate in width , very feebly widened beneath the

humeri, thence gradually narrowing to apex ; superior margin very

broadly and slightly sinuate in basal fourth , as viewed longitudinally ;

surface sparsely, irregularly, and finely punctate, at times obso-

letely so .

Sterna quite densely punctate and rugose, sometimes strongly so .

Parapleura irregularly and at times densely punctate.

Abdomen horizontal, rather finely and almost densely punctate,

each puncture minutely setigerous ; surface very finely or at times

coarsely rugose, fourth and fifth segments generally less densely

punctate and frequently more or less rufous.
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Legs moderate in stoutness and length. Femora rather densely

punctate, each puncture with a very small appressed seta, the anterior.

mutic and more or less sinuate in apical fifth ; tibiæ quite strongly

muricate ; anterior tibial spurs about equal and acute ; anterior tarsi

quite similar in the sexes, the first joint slightly thickened at tip be-

neath, groove entire, the marginal and apico-marginal spinules rather

prominent.

Male. Somewhat narrow. Elytra with the sides not strongly

arcuate, at times subparallel at the middle, and more or less arcuately

and somewhat gradually obliquely declivous posteriorly ; apex more

or less obliquely narrowed. Abdomen slightly flattened at middle of

first two segments, otherwise moderately convex.

Female. Somewhat robust , elytra more or less broadened, sides

evenly arcuate, apex somewhat arcuately narrowed ; disc arcuately

and almost vertically declivous posteriorly, abdomen strongly convex.

Measurements.-Males : Length, 20-25 mm.; width, 5.5-6.2 mm.

Females: Length, 20-22.5 mm.; width, 8-8.5 mm.

Genital characters, male.-Edeagophore somewhat oblong- fusiform.

Basale oblong, sides more or less arcuate, scarcely arched and quite

evenly convex, with a linear median groove in apical half.

Apicale (Plate 1 , fig. 3 ) triangular, surface more or less convex,

generally depressed and more or less broadly membrano-chitinous at

middle ; sides feebly arcuate and more or less feebly sinuate near

apex, the latter rather narrowly rounded and not recurved ; base more

or less acutely lobed at middle and sinuate laterally.

Sternite transverse and semicircular in outline. Each lobe triangu-

lar, with the external border quite evenly arcuate to the apex, the

latter narrowly rounded ; internal border slightly sinuous ; surface

feebly convex, rather densely punctate in apical half, setæ moderately

long and dense, most so at apex ; membrane not setose across the

bottom ofthe sinus, the latter more or less triangular.

Female.-Genital segment triangular to oblong-triangular in out-

line, feebly setose, apex chitinous.

Valvula (Plate 1 , fig. 1 ) .- Dorsal plate oblong, sides slightly con-

verging apically, glabrous ; surface more or less concave, feebly,

sparsely, and irregularly punctate, punctures with fine reclinate setæ ,

sides not reflexed ; margins subparallel , the external nearly straight,

or occasionally feebly arcuate to sinuous, and the internal more or

less feebly sinuous or straight ; apical margin more or less obliquely

truncate, occasionally not well defined from the apical membrane

internally ; angle rounded but evident, occasionally with two or three

setæ. Apex well developed and moderately produced, flattened, more

or less convex above, broadly and evenly rounded at tip, chitinous,

with or without a few rather short setæ ; apical valvular membrane

quite largely exposed within on apex and opposite the apical fourth
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of the dorsal plate, finely and densely setulose . Fossa largely visible

from above and rather capacious, margins with a few scattered setæ.

Appendage moderate in size, mammilliform and penicillate, setæ

quite long, two or three extending beyond apex.

Basal prominences slightly evident.

Superior pudendal membrane longitudinally rugulose, rather

broadly exposed and attaining the apical fourth of the dorsal plate.

Ventrolateral surfaces (Plate 1 , fig. 2 ) not swollen, surface flattened

centrally to base and convex laterally. Apex concave beneath . Sub-

marginal groove shallow and passing into a broad lateral and apical

concavity ; surface not noticeably setose ; internal margins setulose at

apex. Internal margins of the valves contiguous in basal half, the

genital fissure in apical half, very narrow and nearly closed .

Ilabitat.-Oregon ; Washington (Pullman, May, C. V. Piper) ;

Northern California (Modoc County) ; Nevada (Verdi, April, abun-

dant) ; Arizona (Williams , June, Barber and Schwarz ; Humphrey's

Peak at the base, F. H. Snow) ; Colorado (mountains southwest of

Montrose ; Durango ; South Park ; San Luis Valley ; Ouray ; Veta

Pass, 9,200 feet ; Buena Vista ; Colorado Springs ; Florissant ; Gar-

land ; Idaho Springs ; Georgetown ; near Long's Peak ; Fort Collins,

Wickham's List. South Park, elevation 8-10,000 feet , August,

Golden, Dyar and Caudell ; Chenney Gulch ) ; New Mexico (Santa

Fé, LeConte) ; Nebraska ( Black Hills, LeConte ; Sioux County, Coll.

Univ. Nebraska ) ; Idaho ; Western Kansas ; Dakota.

Number of specimens studied , 350.

Type in the LeConte collection .

Type-locality.- Black Hills, Nebraska.

Salient type-characters.-Elongate, subopaque. Thorax subquad-

rate, narrowed behind, sides broadly rounded, apex almost truncate,

moderately convex, sharply and rather densely punctate . Elytra

declivous behind and obliquely narrowed , irregularly punctate, punc-

tures especially at the sides muricate and very briefly setiferous.

Legs muricato-punctate ; anterior femora obtusely sinuate (LeConte) .

Diagnostic characters.—Nigrina by its subopaque integuments and

more or less muricate sculpturing differs from all the other species

of the subgenus Metablapylis.

In the race perlonga the body surface is very bright and shining.

In dissimilis the form is more ovate, usually less elongate and more

depressed ; the elytra are smoothly sculptured and the striæ more

evident and distant.

Schwarzii more robust and the form is more like some Aside , as

convexa, the pronotum is less convex, more transverse, more dilated

at the sides, so that the margin is distinct and prominent.

Nevadensis is much more slender in every way, more or less aluta-

ceous and opaque.
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Nigrina is quite variable in form. There is before me a female

that has the form of humeralis and was for years associated with that

species, until I examined the genital segment, which revealed its true

relationship. An examination of the tibial spurs and punctuation

showed that it agreed with the present species.

Another specimen , a male, has the form of a moderately large

gigantea, the pronotum is strongly convex. These two specimens are

amphitypes.

General observations.-The middle lobe of the mentum is more or

less triangular and comparatively small ; the lateral lobes much ex-

posed and larger ; surface finely scabrous and punctate, not notice-

ably setigerous.

The prosternum is generally moderately protuberant ventrally with

the coxæ, convex antero-posteriorly between the same and mucronate

behind, the mucro is more or less subacute, the posterior edge may

be vertically truncate .

The mesosternum is arcuately declivous and more or less concave.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apex.

The abdominal process is quadrate and equal in width to the

metasternal salient.

In the male the post-coxal part of the first segment is equal in

length to the second, twice as long as the fourth and a little longer

than the third.

In the female the post-coxal part of the first segment is a little

longer than the third ; the second twice as long as the fourth and a

little longer than the post-coxal portion of the first.

The profemora are moderately clavate and usually feebly com-

pressed; the tibial grooves have flat floors, their margins more or

less asperulate, the anterior somewhat arcuately laminate for a short

distance internal to the apical sinuation ; the margins converge to

base. The mesofemora are not clavate, but somewhat parallel sided ;

the grooves as on the profemora, but a little narrower and with the

margins contiguous at basal fourth.

The metafemora have the superior and inferior surface lines sub-

parallel, grooves as on the mesofemora and with the margins evanes-

cent at basal third.

The tarsal grooves on the tibiæ may be more or less indicated and

asperately sculptured ; the protibiæ are more or less distinctly cari-

nate externally in basal two-thirds ; the articular cavities are closed.

The tarsi are variable in length and stoutness.

The relative lengths of the joints in each tarsus are apparently as

in Melaneleodes, where the test was fully applied.
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Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-23 31 4 7

Female.-21 31 4 61

ELEODES NIGRINA var. PERLONGA, new.

Elongate, very bright and shining, sculpturing as in nigrina, but

somewhat finer. Elytra obliquely narrowing in apical fourth , usu-

ally distinctly pointed behind with apex narrowly rounded and sub-

acute ; disc somewhat flattened on the dorsum, arcuately and ob-

liquely declivous behind.

Otherwise as in nigrina.

Measurements.-Males : Length, 18.5-22 mm.; width, 6.5-7 mm.

Habitat.-Wyoming (June) .

Diagnostic characters.-The present race differs mainly from

nigrina in its very black and highly polished surface, as well as its

very elongate form. Males are only known to me and I have seen

eight examples all together.

ELEODES DISSIMILIS, new species.

Elongate, fusiform-ovate, or oblong-ovate to ovate, very black, mod-

erately depressed, smooth, elytral striæ rather distant.

Head twice as wide as long, frons more or less plane, lateral im-

pressions very feeble, frontal suture usually quite obsolete, distinctly

but not very coarsely punctate, punctures dense laterally and on the

epistoma. Antenna moderately long, somewhat stout, very feebly

compressed, scarcely or very gradually widened in outer four joints,

third joint about as long as the next two taken together, fourth

evidently just the least longer than the fifth , the latter to the seventh

inclusive subequal, eighth slightly shorter and subtriangular, ninth

and tenth scarcely transversely oval, eleventh short-ovate, truncate

at tip.

Pronotum subquadrate, widest at or just a little in front of the

middle, about a sixth to a fifth wider than long, slightly depressed ;

disc moderately and evenly convex, more or less arcuately declivous

laterally, finely but distinctly, evenly and rather sparsely punctulate,

punctules frequently somewhat obsolete in the central area. Apex

slightly and evenly emarginate to subtruncate , more or less obsoletely

margined ; sides moderately and quite evenly arcuate, apparently

more or less convergent behind the middle, where at times they may

be somewhat straight or rarely feebly subsinuate, marginal bead fine ;

base feebly rounded and finely margined, scarcely wider than the

apex ; apical angles obtuse, feebly rounded or distinct, scarcely promi-

nent anteriorly ; basal angles obtuse and not in the least prominent.



REVISION OF ELEODIINI-BLAISDELL. 399

Propleura distinctly convex, smooth , finely and sparsely or obso-

letely punctulate, more or less rugulose.

Elytra oval, about twice as long as wide, somewhat depressed ,

widest at or behind the middle ; base subtruncate and distinctly

adapted to the prothoracic base which it scarcely exceeds in width;

humeri obtuse, angle distinct although small and not in the least

prominent ; sides evenly or more strongly arcuate behind the middle,

more or less convergent in apical fourth, apex not broadly rounded ;

disc more or less moderately convex, rather evenly, quite strongly

and somewhat narrowly rounded at the sides, more or less arcuately

and obliquely declivous behind ; surface punctate, punctures arranged

in rather distant, not strongly marked and usually unimpressed

series, the strial punctures are small and quite closely placed, the

interstitial are serial and regular or irregular, fine and more distantly

spaced, both series may be more or less irregular laterally and on

apex, frequently of the same size.

Epipleura comparatively rather wide, not noticeably dilated be-

neath the humeri, narrowing gradually from base to apex, superior

margin more or less visible at humeri when viewed from above ; sur-

face smooth, frequently slightly concave, dull in luster and quite

impunctate.

Sterna more or less feebly punctate and rugose, mesosternum

slightly pubescent ; metasternum less so , hairs short.

Parapleurae not strongly punctate.

Abdomen horizontal, smooth, sparsely and rather indistinctly pune-

tulate , finely and inconspicuously piliferous, and more or less feebly

rugulose.

Legs moderate in length, and in stoutness to somewhat slender.

Anterior femora more or less sinuate beneath at apex, mutic ; spurs

of the protibiæ similar in the sexes, usually rather slender and acute,

the anterior slightly longer than the posterior ; protarsi similar in

the sexes, the first joint not thickened beneath, groove distinct and

entire.

Male.-Fusiform-ovate to oblong-ovate, somewhat narrow. An-

tennæ reaching beyond the prothoracic base. Elytra rather gradu-

ally and arcuately to almost obliquely and rather quickly declivous

posteriorly. Abdomen very moderately convex, sometimes feebly

impressed on first two segments. Anterior femora occasionally with

the anterior margin of the tibial groove, feebly and broadly sub-

dentate within the sinuation.

Female. Ovate, rather broad, antennæ attaining the prothoracic

base. Elytra rather broadly oval, arcuately but not vertically de-

clivous posteriorly. Abdomen not very strongly convex.

Measurements.-Males : Length, 14.5-19 mm.; width, 5.5-6.7 mm.

Females: Length, 14.5-19 mm.; width, 6-7.5 mm.
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Genital characters, male.- Edeagophore elongate, oblong-sub-

fusiform, scarcely arched.

Basale oblong, moderately convex with the sides feebly arcuate.

Apicale subequilaterally triangular, moderately depressed , broadly

impressed and membranous at middle ; sides feebly arcuate and con-

verging to apex, the latter not in the least attenuate and narrowly

rounded ; base subobtusely lobed at middle and feebly sinuate later-

ally.

Sternite rather short and slightly transverse, somewhat parabolic

in outline. Each lobe short and triangular ; external border straight

or feebly sinuate in basal two-thirds, thence to apex feebly arcuate to

subtruncate, apex obtuse ; internal border oblique and feebly sinuate ;

surface very feebly convex, coarsely and sparsely punctate in apical

two-thirds, at apex rather densely so, sparsely setose, setæ longer and

denser on apex. Membrane not setose across the bottom of the sinus,

the latter triangular and rather broad.

Female.-Genital segment triangular, dorsal surface quite plane

and feebly setose.

Valvula (Plate 5 , fig. 12 ) .-Dorsal plate elongate oblong ; surface

plane or feebly concave, smooth and shining, with very few short

setæ scattered over the apical half ; external border nearly straight,

slightly converging apically and more or less explanate ; apical mar-

gin more or less defined from the apex and rounded with the angle ;

internal border quite straight or feebly sinuous. Apex membrano-

chitinous, feebly everted, slightly prolonged , tip rounded , convex

above and feebly concave beneath, with two or three long setæ near

tip , valvular membrane within finely setose ; fossa at base of the

external surface.

Basal prominences not evident.

Appendage short mammilliform, smooth, with a tuft of some three

or four quite long setæ.

Superior pudendal membrane longitudinally rugulose, attaining

the apical sixth of the dorsal plate.

Ventrolateral surfaces.-Body triangular, ventral surface lines

straight when viewed longitudinally, laterally very feebly convex

in basal moiety, thence very slightly concave to apex ; surface smooth

and impunctate. Surface of apex finely setose, submarginal groove

broad and shallow beneath the explanate external border of the dorsal

plate. Internal margins of the valves contiguous in basal four-fifths,

fissure in apical fifth and closed . Valves anteriorly produced in

median line beneath.

Habitat.-Arizona (Fort Grant, July, Santa Rita Mountains,

Chiricahua Mountains, Oracle, Hubbard and Schwarz ; Williams,

Barber and Schwarz, all in the U. S. National Museum collection.
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Oak Creek, September, E. G. Smith, collector, Warren Knaus) ;

New Mexico (Highrolls, May) .

Number of specimens studied , 32.

Type.-Cat . No. 12232, U.S.N.M.; co-types in my collection.

Type-locality.- Chiricahua Mountains (males) , Santa Rita Moun-

tains (female) , Arizona. Collectors Hubbard and Schwarz.

Salient type-characters.- Smooth ; punctures simple ; thorax sub-

quadrate, widest just before the middle, somewhat narrowed behind ;

disc finely and rather sparsely punctulate ; apex feebly and broadly

emarginate ; sides evenly and moderately arcuate, convergent behind

the middle ; apical angles obtuse , very slightly rounded at tip ; basal

angles obtuse, not rounded nor in the least prominent. Elytra widest

at the middle ; humeri obtuse with angle distinct but small ; disc mod-

erately convex, striato-punctate ; strial punctures rather small and

quite closely placed and not impressed ; series rather distant, inter-

stitial series of fine and more distantly spaced punctules, more or less

irregular in arrangement ; both series more irregular laterally and on

apex.

Male subfusiform oval. Elytra distinctly narrowed in apical

fourth, disc gradually declivous behind.

Female ovate. Elytra rather broadly oval, arcuately declivous at

apex.

Diagnostic characters.-This species is quite distinct from nigrina

in its shining surface, smooth sculpturing and more depressed form ;

the females are less elongate.

Schwarzii is dull in lustre and more robust and not depressed,

besides the sculpturing is subasperate ; the sides of the pronotum is

more dilated and as a whole transverse, with edge more strongly

rounded and less convergent behind.

Nevadensis is opaque ; both sexes are typically subcylindrical ; legs

slender and the ventral surface distinctly but sparsely pubescent ; the

thorax is smaller.

Dissimilis has heretofore been referred to some six species. There

is nothing like it in the LeConte collection.

A single male before me answers quite exactly to Colonel Casey's

description of nitidus and it is possible that my name may have to

be suppressed and Casey's substituted . He refers nitidus to near

longicollis.

If dissimilis is nitidus no one who has compared my examples in

the East has recognized this relationship , but it has invariably been

associated with nigrina. The types are in the U. S. National Museum

collection, and anyone can make comparisons.

General observations .- The middle lobe of the mentum is very

small and triangular, the lateral lobes entirely exposed. more so than

59780-Bull. 63-09-26
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in nigrina. This character has not been observed elsewhere in the

genus Eleodes. The surface of the middle lobe is finely scabrous ; the

lateral lobes bear a few rather long setæ, while the middle lobe is not

noticeably setigerous.

The prosternum is not strongly protuberant ventrally with the

coxæ, and distinctly setigerous. Between the coxæ it is more or less

convex antero-posteriorly, sometimes horizontal. Generally with a

small mucro behind, sometimes nearly vertically truncate with a

mucronate angle.

The mesosternum is arcuately declivous and more or less concave,

with numerous small setæ.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at middle.

The abdominal process is quadrate (male) or subquadrate ( female)

and about a fourth (male ) of its width broader than the metasternal

salient or subequal to it (female) .

The post-coxal part of the first segment is equal in length to the

second ; the latter is twice as long as the fourth.

In the male the third is about three- fourths longer than the fourth,

in the female it is about two-thirds longer than the same segment.

The profemora are clavate, the mesofemora slightly swollen, and

the metafemora somewhat narrowing toward base ; the grooves are

shallow and flat , the margins feebly subcariniform and sometimes

feebly asperulate. The anterior margin of the profemoral grooves

is not so distinctly sublaminate internal to the apical sinuation as in

nigrina. On the meso- and metafemora the grooves vary as to their

degree of convergence before evanescence.

The tibia are without tarsal grooves ; the external faces of the meso-

and metatibiæ are somewhat flattened but not glabrous, and the

articular cavities are closed . The protibiæ may or may not be

carinate externally.

The setæ and spinules on the femora and tibiæ are usually black-

ish, but frequently somewhat ferruginous on the tibiæ ; on the tarsi

they are nearly always ferruginous .

The tarsi are somewhat slender, but frequently they appear mod-

erately stout.

Tarsal formula:

Pro. Meso. Meta. Metatibia.

Male.-21

Female.-2

34 31 54

31 5

ELEODES DISSIMILIS var. NEVADENSIS new.

Cylindrico-fusiform to ovate, elongate, moderately depressed ,

opaque, more or less alutaceous and slender ; thorax obsoletely punc-

tulate ; elytra striato-punctate ; antennæ, tibiæ, and tarsi with the
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setæ and spinules more or less strongly ferruginous ; ventral surface

distinctly pubescent.

Head about twice as wide as long, frons frequently planate, or

more or less convex, broadly and shallowly impressed laterally,

frontal suture not evident , rather finely and not densely punctate,

punctures denser at the periphery, each with a short reclining seta .

Antenne long and moderately slender, outer four joints very feebly

compressed and scarcely dilated , third joint about equal to the next

two taken together, fourth to the seventh, inclusive, equal in length

and almost twice as long as wide, eighth shorter and subtriangular,

ninth and tenth suborbicular to feebly transversely oval, eleventh

ovate.

Pronotum subquadrate, widest at or slightly in advance of the

middle, about one to two-sevenths wider than long ; disc rather

strongly convex and more or less declivous at the apical angles ,

quite obsoletely to evenly and not densely punctulate, the punctules

slightly denser laterally ; apex truncate in circular arc to feebly

emarginate, more or less finely to obsoletely margined ; sides evenly

and moderately arcuate in anterior two-thirds, more feebly so or more

or less straight behind the middle, converging to base, finely mar-

gined ; base truncate or feebly rounded and about equal in width to

the apex, finely margined ; apical angles obtuse and not prominent ;

basal angles obtuse and not in the least rounded, rarely minutely

prominent.

Propleura finely, sparsely, and obsoletely punctulate, more or less

feebly rugulose, most strongly on the acetabular convexities.

Elytra elongate oval, smooth, widest usually at the middle; base

truncato-emarginate and adapted more or less to the prothoracic base,

which it scarcely exceeds in width ; humeri obtuse, angle distinct

although small and not prominent ; sides evenly arcuate, apex not

broadly rounded ; disc slightly depressed and moderately convex on

the dorsum, strongly and not very broadly rounded laterally, arcu-

ately declivous behind ; surface striato-punctate, serial punctures small ,

closely placed in moderately distant rows, interstitial punctules more

or less minute in a slightly irregular series, serial arrangement more

or less evident laterally and on apex.

Epipleura moderately wide, not dilated beneath the humeri and

gradually narrowing to apex, superior margins feebly visible at

humeri when viewed from above ; surface smooth, more or less con-

cave and obsoletely punctulate.

Sterna more or less finely, densely, irregularly punctate and rugu-

lose, sparsely clothed with erect and rather long ferruginous hairs.

Parapleura more or less obsoletely and irregularly punctate.
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Abdomen finely punctate and rugulose, each puncture with a rather

long, erect ferruginous hair ; fourth and fifth segments frequently

more or less rufous ; horizontal .

Legs slender and somewhat long. Femora finely and not very

densely punctate, each puncture with a rather short reclinate seta ;

profemora feebly sinuate in both sexes. Anterior tibial spurs sub-

equal and acute. Tarsi similar in the sexes ; setæ and spinules ferru-

ginous throughout.

Male.-Elongate, cylindrically subfusiform . Prothorax rather

strongly convex. Elytra with sides not strongly arcuate, sometimes

subparallel at middle, obliquely narrowed in apical fourth , arcuately,

or less obliquely and rather gradually declivous behind.

Abdomen moderately convex and very feebly impressed along the

middle on the first two segments.

more

Female. Typically of the same form as the male, or more or less

robust and ovate. Elytra with the sides moderately strongly arcuate,

frequently broadened behind and narrowing more or less to base,

rather suddenly arcuately declivous behind , slightly narrowed just

before the apex (ovate form ) . Abdomen evenly and rather strongly

convex .

Measurements.-Males : Length, 16.5-18 mm.; width 4-6 mm. Fe-

males: Length, 17-17.5 mm.; width 7-6.5 mm.

Genital characters, male.-Edeagophore rather small and fusiform.

Basale evenly convex.

Apicale quite equilaterally triangular ; surface depressed and feebly

membranous at middle ; sides more or less feebly arcuate and slightly

sinuate before the apex, the latter not recurved, blunt and evenly

rounded ; base broadly lobed at middle and very feebly sinuate

laterally.

Sternite subparabolic in outline . Each lobe with the external

border evenly arcuate to apex, the latter narrowly rounded ; internal

border more or less sinuate ; surface rather densely and strongly

punctate, setose, setæ moderate in length. Membrane not setose at

bottom of the sinus.

Female.-Genital segment triangular, surface of the valves more or

less inwardly declivous, feebly setose.

Valvula (Plate 5 , fig. 11 ) .-Dorsal plate elongately triangular, nar-

rowing from base to apex, smooth and shining, quite impunctate,

more or less feebly concave ; external border not explanate, quite

straight ; apical margin narrow, not wider than the base of apex,

angle not evident, rounded internally with the internal margin, the

latter quite straight : apex quite narrow and slightly produced,

convex above, slightly concave beneath, chitino-membranous, tip

rounded and but slightly narrowed, smooth and shining, with few
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fine setæ on the internal surface ; fossa small, located at base of the

external surface.

Appendage short mammilliform, smooth, with a pencil of some

four short setæ at tip.

Basal prominences not in the least evident.

Superior pudendal membrane rather long, quite attaining the

apical margin of the dorsal plate, longitudinally rugulose.

Ventrolateral surfaces.-Body surface lines nearly straight when

viewed longitudinally, slightly swollen in basal half, smooth, feebly

setose apically ; submarginal groove nearly obsolete, external margin

of the dorsal plate being scarcely at all prominent laterally. Internal

margins of the valves contiguous in basal two-thirds ; fissure in

apical third and closed .

Habitat.-Arizona (Tucson and Pinal mountains, Wickham ; Pres-

cott) ; Nevada ( Pioche) ; California (Palm Springs, March ) .

Number of specimens studied , 12 .

Type male in my collection ; female (Cat. No. 12233 ) U. S. National

Museum collection .

Type-localities.-Male, Tucson, Arizona ; female, Palm Springs,

California.

Salient type-characters.- Both sexes elongate and subcylindrical.

Antennæ long. Head finely punctulate. Thorax small , a little wider

than long ; disc more or less obsoletely punctulate, rather strongly

convex ; apex feebly emarginate ; sides moderately arcuate, narrowing

posteriorly, marginal bead fine ; base very feebly rounded ; apical

angles obtuse, distinct, not rounded nor prominent ; basal angles

obtuse, not rounded. Elytra at base more or less adapted to the pro-

thoracic base, which it scarcely exceeds in width; humeri obtuse,

angle distinct and small ; disc more or less moderately convex, striato-

punctate, strial punctures closely placed and rather small, striæ mod-

erately distant, interstitial punctules fine , slightly irregular and

rather distantly spaced in a series, scarcely different laterally.

Sterna and abdomen with distinct and sparse hairs ; legs slender.

Hairs and spinules ferruginous.

Diagnostic characters.-The most slender and subcylindrical species

of the subgenus.

Easily recognized by its smooth, opaque, and alutaceous integu-

ments, the antennæ are long and the legs slender , the ventral surface

is sparsely clothed with erect and rather long hairs. All hairs and

spinules are ferruginous in color.

The females are dimorphic. The type is of the same form as the

male, while others are ovate and depressed like that sex in dissimilis.

If it were not for this fact, I would consider nevadensis as very

distinct ; but as it is, there is difficulty at times in separating the

females of the two races.
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The hairs of the ventral surface are easily lost, and specimens

must be young or unworn.

The hairs on the ventral surface of dissimilis are short and dark.

A male from Pioche, Nevada, represents a form with large pro-

thorax, and the elytra are more oblong, with sides parallel at middle

third.

General observations.-The mentum is as in dissimilis , but smaller.

The prosternum in all of the examples at hand is not at all promi-

nent ventrally with the coxæ, feebly convex antero-posteriorly be-

tween the coxæ and distinctly mucronate behind, the mucro varying

in size, but small and rounded.

The mesosternum is small, quite vertically arcuate, and deeply

excavated, so that the sides appear like lobes .

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apical fourth.

The abdominal process is subquadrate and about a third of its

width broader than the metasternal salient .

The post-coxal part of the first segment is equal in length to the

second, the latter twice as long as the fourth (male) .

The third segment is about two-thirds (male) as long, or twice as

long (female) as the fourth.

The tarsi are long and slender.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-2 23 3 5

Female.-2} 3 31 54

It is worthy of note that the female has unusually long tarsi as

compared with the male ; the types are quite similar in size.

ELEODES SCHWARZII, new species.

Suboblong-oval to suboblong-ovate, subopaque, rather robust.

Thorax almost coarsely and densely punctate. Elytra submuricate

laterally and on apex.

Head twice as wide as long, feebly convex, moderately impressed

laterally and somewhat along the frontal suture, the latter very

slightly and vaguely indicated , densely and subscabrously punctate,

punctures moderate. Antenna moderate in length and stoutness,

outer four joints feebly compressed and slightly dilated, third joint

about as long as the next two taken together, fourth very slightly

longer than the fifth, the latter to the eighth, inclusive, subequal,

the latter subtriangular, ninth about as long as wide, tenth slightly

transversely oval, eleventh short- ovate.

Pronotum somewhat transversely suboblong-oval, about a third

wider than long, widest at about the middle ; disc moderately and

evenly convex, densely punctate, punctures almost coarse, granulate
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laterally ; apex feebly and broadly emarginate, finely and more or less

distinctly margined ; sides rather strongly and quite evenly arcuate,

feebly narrowed behind and slightly oblique, margin acute and promi-

nent, marginal bead fine and thin, very narrowly reflexed ; base very

feebly rounded, finely and distinctly margined , about equal to the

apex ; apical angles obtuse, not prominent nor rounded ; basal angles

obtuse and not in the least prominent.

Propleura rather finely, sparsely and evenly muricato-granulate,

more or less rugulose.

Elytra oval, less than twice as long as wide, widest at the middle ;

base transverse and not in the least margined ; humeri rounded ; sides

evenly arcuate, apex obtusely rounded but not broadly so ; dise

slightly convex on the dorsum, rather strongly and somewhat broadly

rounded laterally, arcuately declivous behind ; surface somewhat

densely and scarcely subasperately punctate, the punctures about

equal in size and in evident, rather closely placed series, laterally

submuricate and irregular.

Epipleura moderate in width, not dilated beneath the humeri , grad-

ually narrowing from base to apex, superior margin not visible from

above; surface smooth, dull, and obsoletely punctate.

Sterna and parapleura more or less densely but not coarsely punc-

tate.

Abdomen more or less sparsely and subasperately punctate, irregu-

larly regulose, surface more or less flattened at middle of the first two

segments in both sexes.

Legs moderate and quite densely sculptured . Anterior femora

mutic and more or less sinuate beneath in outer fifth ; spurs of the

protibiæ similar in the sexes, the anterior slightly longer than the

posterior, both quite slender and acute ; anterior tarsi quite alike in

the sexes, first joint moderately thickened and prominent beneath at

apex, groove obliterated .

Male.-Scarcely robust, slightly narrow. Antennæ reaching to the

base of the prothorax. Elytra evenly arcuate and gradually decliv-

ous behind. Abdomen noticeably oblique to the sterna , moderately

convex and usually distinctly concave at middle on first three seg-

ments.

Female.-Moderately robust . Antennæ attaining the posterior

third ofthe prothorax. Elytra rather broadly oval, evenly and arcu-

ately, but not vertically declivous posteriorly. Abdomen quite

strongly convex and feebly flattened at middle toward base.

Measurements.-Male : Length, 18 mm.; width, 7 mm. Females:

Length, 19-20 mm.; width, 8.2-9 mm.

Genital characters, male.- Edeagophore elongate, oblong-ovate,

sides subparallel and moderately arched .
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Basale elongate oblong, moderately and evenly convex above, sides

scarcely arcuate.

Apicale triangular , slightly elongate , apex slightly recurved and

flattened ; surface moderately and evenly convex, with a narrow

median groove from apex to base ; sides feebly and broadly sinuate

to near apex, thence briefly more convergent to tip, the latter subacute

and narrowly rounded ; base obtusely lobed at middle, laterally feebly

sinuate.

Sternite subparabolic in outline . Each lobe triangular and mod-

erately distant from each other ; external border broadly sinuate in

basal half, thence arcuate to apex, the latter subacute ; internal mar-

gin nearly straight ; surface feebly convex, strongly and rather

densely punctate in apical two-thirds, setose, setæ long, shorter at the

internal margin. Membrane not setose across the base of the sinus,

the latter rather broad and deep.

Female.-Genital segment ( Plate 5 , fig. 10 ) subquadrate, dorsal

surface quite plane, glabrous and slightly setose.

Valvula. Dorsal plate oblong, smooth and shining ; surface feebly

and irregularly concave, coarsely and very sparsely punctate, each

puncture with a rather long seta ; external border feebly and broadly

arcuate, more or less explanate apically ; apical margin truncate and

transverse, angle rounded ; internal border more or less feebly sinu-

ate. Apex small and subacute, apparently membrano-chitinous, very

feebly and inconspicuously setose.

Appendage small and mammilliform , with a pencil of short setæ.

Basal prominences not evident.

Superior pudendal membrane not usually rugulose, quite broadly

exposed and reaching about to the apical third of the dorsal plate.

Ventrolateral surfaces.-Body subequilaterally triangular ; ventral

surface lines nearly straight when viewed longitudinally, laterally at

base slightly prominent, thence inwardly oblique and then broadly

sinuate to apex, scarcely transversely concave before the apex ; sur-

face smooth, sparsely setose, setæ short. Submarginal groove broad

and shallow beneath the moderately expanded external border of the

dorsal plate. Inferior surface of apex finely setose. Internal margins

of the valves contiguous in basal two-thirds ; fissure about closed .

IIabitat.-Washington ( Pullman, May, C. V. Piper, U. S. National

Museum collection) .

Number of specimens studied, 3.

Sexitypes in the U. S. National Museum collection (Cat . No. 12234) .

Type-locality.-Pullman , Washington .

Diagnostic characters.—Quite distinct in its more robust form,

more transverse pronotum, the sides of which are more strongly

rounded and dilated.
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The dull luster and sculpturing is nearly as in nigrina, although

in the latter it is rather more coarse . In nigrina the pronotal disc

is usually rather feebly defined from the sides by the comparatively

feeble margins, which are often a mere line.

In dissimilis the integuments are more shining and smooth, the

pronotum rather quadrate and altogether it is a much more depressed

species, the vertical diameter of schwarzii being about a third greater.

Nevadensis is a slender species, but the females tend toward

schwarzii in their broader form, and the surface luster is opaque and

alutaceous.

General observations.-The mentum is comparatively large and

subtriangular rather than parabolic ; surface is rather coarsely and

distinctly punctate, somewhat feebly and broadly foveate laterally,

setose, but inconspicuously so.

The prosternum is not prominent ventrally with the coxa. In the

single male before me it is arcuately rounded antero-posteriorly and

not in the least mucronate ; in one female, rounded between the coxæ

and distinctly mucronate behind, and in another example very

slightly mucronate.

The mesosternum is feebly arcuate, but obliquely declivous and

very slightly and broadly concave.

The metasternum laterally between the coxæ is as long as the

width of a mesotibia at the middle.

The abdominal process is subquadrate and about a fifth (male ) to

a fourth (female) of its width broader than the metasternal salient.

The process is equal in length to the post-coxal part of the first

segment, also to the third ; the second is about two-thirds longer than

the fourth. These proportions appear quite similar in the two sexes.

The femora are quite like those of nigrina, the grooves on the meso-

and metafemora are more evanescent and the margins weaker .

The tibiæ are quite like those of nigrina; the protibiæ in the male

are quite strongly constricted at base ; this is also observed in per-

longa.

The tarsi are quite stout and somewhat long.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-21

Female.-21

31 33 6

3 4

Subgenus STENELEODES, new.

As in other subgenera of the genus Eleodes, the present one is

founded upon the female genital characters. which are very dis-

tinctive.

Otherwise the subgenus would be difficult to characterize or account

of the paucity of intrinsic superficial characters, although the specific

constituents possess a more or less distinctive habitus.
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The salient subgeneric qualities are as follows : Anterior femora

mutic, integuments smooth, the form elongate and more or less

attenuate.

Other characters of less diagnostic value may be mentioned : The

humeri are feebly developed, except in innocens, where they are

distinct ; the first joint of the anterior tarsi in the male is slightly

thickened at tip beneath and bears a small transverse tuft of yellowish

or brownish modified spinules, which interrupts the groove.

The elytra are never caudate ; the anterior tibial spurs are similar

in the sexes and usually subequal, although subject to a slight varia-

tion in their relative lengths, the anterior often appear slightly longer

than the posterior and both may be longer, slightly larger in the

female, but the males often exhibit this variation among themselves.

The internal spurs of the meso- and metatibiæ are always notice-

ably longer than the external.

The abdomen is horizontal in the males of gigantea and gentilis,

slightly oblique in estriata and most so in innocens; always hori-

zontal in the females.

Subgeneric genital characters, male.-Apical lobe of the edea-

gophore triangular, dorsal surface broadly depressed and concave,

central area more or less membranous ; apex blunt and not pro-

duced ; base broadly rounded at the middle third.

Female.-Genital segment subparabolic and not setose , external

lobe of the apex obsolete, the internal chitinous and more or less

strongly developed, produced, convex above and excurved.

Appendage minute and quite rudimentary.

Dorsal plate of the valves elongate oval to subfalcate.

Superior pudendal membrane broadly exposed by the distant dorsal

plates.

In the form of the apices of the genital segment and the minute

appendages the present subgenus appears closely related to Disco-

genia.

Distribution.-Gigantea occurs on the peninsula of Lower Cali-

fornia and in California as far north as the vicinity of San Fran-

cisco Bay in the north central part of the State.

Gentilis undoubtedly occurs in southern and central California ;

no definite locality has been recorded except San Diego. Specimens

collected at San Diego by Colonel Casey and others received from

Lower California by Doctor Horn, and therefore recorded from

definite localities, were not gentilis at all , but either omissa or its

race pygmæa. All specimens of gentilis that I have seen had simply

a " Cal." label, and these were carefully compared with a LeContian

type by Mr. Blanchard and myself and the identification is correct.

The species probably occurs in Lower California.

Estriata is only known from the San Franciscan peninsula and

adjoining region.
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Longicollis has a wide range of distribution. In Mexico it occurs

in the States of Coahuila, Chihuahua, and Sonora.

In the United States it is abundant in Texas, Arizona, New

Mexico, Kansas, and Colorado. It probably extends into Nebraska,

Wyoming, and Utah. A specimen in the National Museum collec-

tion bears a label " Oregon. " I believe this is erroneous ; at any

rate it remains to be verified . Longicollis occurs in Colorado at an

elevation of 7,000 feet (Wickham) . Innocens thus far is only known

to occur in Lower California . I have no knowledge of it occurring

on the mainland in Mexico.

Genealogy. It would appear after a careful survey of the large

series before me representative of the subgenus Steneleodes that the

species have descended from a common ancestral stock along two

distinct and divergent lines. Of course this only applies to those

species included in our fauna. Similar study of the Mexican species

would be the only way to definitely settle this question.

The Mexican forms related to innocens I

know nothing about. Longicollis and gigan-

tea are closely related, and I believe the

former had its birth in Mexico, diffusion

taking place to the northward, a western Immocens

modification resulting in the latter.

Unfortunately I have not seen any marked

races of longicollis ; there are undoubtedly

some to be found in Mexico. Gigantea has

apparently thrown off two divergent forms-

gentilis, the older, and estriata, the more

recent. I might say that innocens is the more

heteromorphic ; longicollis, gentilis, and

gigantea as the more homomorphic. Estriata

is slightly intermediate.

Estriata

Gigantea

Gentilis

Longicollis

FIG. 7.- GENEALOGICAL DIA-

GRAM OF THE SUBGENUS

STENELEODES .

Innocens has the abdomen oblique in the male ; longicollis, gentilis,

and gigantea have the abdomen horizontal in both sexes ; estriata has

the abdomen slightly, but undoubtedly, oblique. This may be an

atavistic reversion to the primitive form, which may have had an

oblique abdomen .

Our species and their races may be separated as follows :

Elytra estriate ; surface luster shining and bright.

Pronotum feebly convex antero-posteriorly, normally strongly convex from

side to side ; sides rather evenly arcuate when viewed from above.

East of the Colorado River____ longicollis.

Pronotum rather strongly convex antero-posteriorly ; sides strongly arcuate

anteriorly. West of the Colorado River and Sierra Nevada Moun-

tains --- --- gigantea .

Pronotum moderately and evenly convex, subquadrate.
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Surface very smooth and shining, punctures very fine ; legs slender ;

elytra widest at middle ( male ) or widest behind the middle

(female) ----var. estriata.

Surface less shining, punctuation coarser ; legs stouter ; elytra widest

at the middle ( male ) ; female unknown_ var. gentilis.

Elytra more or less striate ; surface luster dull... _innocens.

The above is the best table that I can devise at the present time.

More material is necessary to elucidate the difficulties, that are very

evident.

ELEODES GIGANTEA Mannerheim .

Eleodes gigantea MANNERHEIM , Bull. Soc. Nat. Moscow, XVI, 1843, p. 267 ;

Mag. Zool., XIII, 1843 , pl . 127- LECONTE, Proc. Acad. Nat. Sci.

Phila. , 1858, p. 181-HORN, Trans. Amer. Phil. Soc., XIV, 1870, p. 312.

var. gentilis LECONTE, Proc. Acad. Nat. Sci . Phila. , 1858, p . 187.-HORN,

Trans. Amer. Phil . Soc. , XIV, 1870, p. 311.

var. estriata CASEY, Ann. N. Y. Acad. Sci . , V, Nov., 1890, p . 398.

Strongly elongate, convex, smooth, and moderately shining.

Head about twice as wide as long, moderately convex, often more

prominently so in the median line of the frons as far as the frontal

suture, not coarsely, somewhat sparsely and irregularly punctate,

the punctures becoming denser at the sides ; frons generally impressed

within the supra-antennal convexities, the impressions frequently

extending along the frontal suture ; antennæ rather stout, not reach-

ing to the base of the prothorax ; outer four joints very slightly com-

pressed, gradually and very feebly dilated, third joint slightly longer

than the next two taken together, fourth just perceptibly longer than

the fifth, joints 5-8, inclusive, subequal in length, the seventh and

eighth subtriangular, ninth suborbicular, tenth transversely oval,

eleventh subovate.

Pronotum widest just in advance of the middle and about one-fifth

wider than long ; disc strongly convex, arcuately declivous laterally,

finely, evenly, and rather sparsely punctulate, punctures becoming

slightly denser laterally ; apex truncate or very feebly emarginate in

circular arc, finely to obsoletely margined ; sides evenly and rather

strongly arcuate in the anterior two-thirds, thence nearly straight and

converging to the base, at times evenly and moderately arcuate

throughout, finely margined ; base very feebly arcuate, more strongly

margined, about one-fourth wider than the apex ; apical angles small ,

subacute, and rarely slightly everted ; basal angles obtuse, not rounded

nor prominent.

Propleura opaque, obsoletely or very sparsely punctulate and rugu-

lose.

Elytra elongate oval , usually widest at the middle ; base scarcely

emarginate and about as wide as the contiguous prothoracic base ;

humeri obtuse ; sides evenly arcuate ; apex feebly produced and nar-

rowly rounded ; disc convex ; suture frequently slightly impressed ;



REVISION OF ELEODIINI-BLAISDELL . 413

dorsum sometimes depressed, arcuately declivous posteriorly ; surface

finely, irregularly, and evenly punctate, rarely with closely placed

series of slightly larger punctures, the intervals with a more or less

irregular series ; the punctures are slightly denser at the sides and on

the apex, never asperate.

Epipleura moderately wide beneath the humeri , evenly and gradu-

ally narrowing to the apex ; surface finely and sparsely or obsoletely

punctate, more or less finely rugulose.

Sterna rather strongly and sparsely punctate and rugose ; the pro-

sternum anteriorly and the metasternum between the coxæ laterally,

frequently obsoletely punctate.

Parapleura strongly punctate anteriorly, sparsely so posteriorly.

Abdomen horizontal, finely and sparsely punctate, the punctures

becoming denser at the periphery of the fifth segment ; surface more

or less rugulose, at times strongly so.

Legs moderately long. Femora not usually densely punctate, the

anterior mutic in the sexes. Anterior tibial spurs subequal. Pro-

tarsi slightly dissimilar in the sexes.

Male. Very elongate and attenuate. Antennæ attaining the pos-

terior fifth of the prothorax. Elytra gradually narrowed and very

gradually arcuately declivous posteriorly. Abdomen moderately

convex and very feebly, broadly impressed on first three segments.

Posterior tibiæ more or less arcuate. Anterior tarsi with the first

joint slightly thickened at apex beneath ; apico-marginal tufts of

spinules somewhat attenuate , brownish or yellowish, those of the first

joint more or less transversely confluent and slightly modified ; groove

subentire.

Female.-Elongate and rather broad. Antennæ scarcely attaining

the posterior fifth of the prothorax. Elytra slightly depressed on the

dorsum, not gradually attenuate and less gradually or more strongly

arcuately declivous posteriorly. Abdomen strongly convex. Pos-

terior tibiæ quite stout and scarcely arcuate. Apico-marginal tufts

of spinules of the tarsi rather stout, those on the first joint of the

protarsi not transversely confluent ; groove entire.

Measurements.-Males : Length, 31-35 mm.; width, 9.5-10 mm.

Females : Length, 28–35 mm.; width , 10.5–13 mm.

Genital characters, male.-Edeagophore oblong-ovate and some-

what fusiform, moderately arched.

Basale elongate oblong, longitudinally convex, and evenly so from

side to side ; apex with a rounded emargination.

Apicale (Plate 1 , fig. 6) triangular. Surface broardly and strongly

depressed, very broadly membrano-chitinous and with a linear median

groove at middle two-fourths ; sides nearly straight, feebly sinuate

at apex, the latter narrowly rounded, gradually and feebly recurved ;

base with a rounded lobe at middle third and sinuate laterally.
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Sternite subhemispherical in outline. Each lobe quite triangular ;

external border evenly arcuate , apex broadly rounded, with the in-

ternal margin more or less arcuate ; surface densely punetate and

setose in apical half, setæ long and dense. Membrane not setose

across the bottom of the sinus, the latter moderately wide.

Female.-Genital segment (Plate 1 , fig. 4) subparabolic in outline,

strongly chitinized, not setose. Superior pudendal membrane

broadly exposed, dorsal plates widely separated.

Valvula. Dorsal plate subfalcate, with surface more or less con-

cave, and rather coarsely, sparsely punctate ; margins slightly con-

verging to the apical margin , which is more or less rounded. Internal

surface of the valve inwardly declivous and more or less exposed,

finely and densely punctate, slightly excavated beneath the apex,

the latter chitinous, semi-oval in outline, flattened, projecting up-

ward and backward, moderately divergent, tip broadly and evenly

rounded, with the surface feebly convex and quite strongly punctate.

Appendage minute, scarcely projecting beyond the margins of the

minute fossa.

Basal protuberances feeble.

Superior pudendal membrane attaining the apical fourth of the

segment, longitudinally rugulose.

Ventrolateral surfaces conjointly ogival when viewed from below,

straight when viewed longitudinally and not inflated , sparsely punc-

tate . Apex concave beneath, the concavity extending forward and

laterally, so that the dorsal plate appears expanded and the sub-

marginal groove broad. Internal margins of the valves contiguous,

the genital fissure closed .

Habitat. California (San Diego, Orange, Los Angeles, Kern , and

Santa Cruz counties ) . Lower California (San Pedro Martir ) .

Number of specimens studied , 51 .

Location of type not known.

Type-locality. " California " (Mannerheim) .

Salient type-characters.-Elongate, shining. Thorax, convex and

rounded ; femora , mutic ; elytra , finely granulato-punctate (Manner-

heim ).

Diagnostic characters.- Readily recognized by the elongate and at-

tenuated form ofthe males ; the females, while elongate, are also more

robust, at times decidedly so. The most common form of sculpturing

observed is that in which the elytra are smooth, polished, minutely

and rather sparsely punctate, the punctures being diffusely placed .

I have many specimens with more or less distinctly indicated and

closely placed series of punctures on the elytra, and they were not

from any one region. Mannerheim's type had the elytra finely granu-

lato-punctate. This form of sculpturing is less common. The thorax

is finely and sparsely punctulate.
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From longicollis ( see p . 427 ) it is separated by feeble characters.

In gigantea the thorax is usually much more strongly arcuate at

the sides, the disc less strongly arcuately declivous and inflexed, the

pronotum appearing broader, as compared to longicollis where the

side margins are more strongly declivous and inflexed, the margins

appearing less strongly arcuate and the pronotum longer.

In gigantea the thorax has a much stronger antero-posterior con-

vexity.

The mutic profemora of both sexes distinguishes gigantea from all

of the members of the subgenus Eleodes, except sponsa, caudifera,

and longipilosa; these species are roughly sculptured , or caudate, and

therefore not easily mistaken for gigantea.

The genital characters serve to separate it from all other subgenera

if there be any doubt.

The form found about San Francisco Bay and named by Colonel

Casey as estriata is related to gentilis (see p . 423 ) ; the typcial form is

rare, but found there.

Some of the smaller individuals might be more difficult to separate

from the larger specimens of nigrina. The latter species has dull

integuments and the sculpturing is coarser, especially that of the

prothorax.

I have one specimen of nigrina that was collected at Verdi, Nevada,

which simulates gigantea quite perfectly ; it measures 24 mm . in

length, which is larger than some of the smaller examples of gigantea.

General observations.-The mentum is triangulo-parabolic in out-

line, slightly wider at base than long ; the apex is usually rounded ,

sometimes apparently truncate on account of the tip being slightly

and briefly recurved ; rarely the apical margin is feebly impressed

at middle so as to appear emarginate ; the surface is quite coarsely

punctate, the punctures are not usually crowded, each bearing a

rather long hair, giving it a bearded appearance.

The prosternum is strongly arcuate between the coxæ, both being

decidedly protuberant ventrally ; the ante-coxal surface more or less

sinuate and oblique, continuing the surface line of the intercoxal

part ; behind it bears a small conical mucro. These characters are

quite constant in the series before me.

The mesosternum is quite vertical and moderately arcuate, more or

less concave.

The abdominal and metasternal salients are about equal in width .

The abdominal process is slightly longer than wide, that is, slightly

oblong.

The post-coxal portion of the first segment is equal in length to the

second, the latter is about , or a little more than twice as long as the

fourth ; the third is a little less than twice as long as the fourth.
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The metasternum laterally between the coxæ is about as long as the

width of a metatibia at middle.

The profemora are very feebly swollen in external half ; this condi-

tion is very gradually attained from the base ; the surface lines are

very feebly arcuate when viewed lengthwise ; the tibial grooves are

moderate in width, with margins rather coarse and slightly arcuate,

becoming evanescent a little distance from the base but not contigu-

ous at point of evanescence ; floors feebly concave , opaque, and more

or less minutely reticulate.

Meso- and metafemora almost subequal in width throughout when

taken individually, each having the corresponding sides subparallel.

The grooves of the mesofemora are a little narrower than the pro-

femoral, the margins are coarse and subgranulate, evanescent at in-

ternal third ; floors feebly concave, smooth and opaque, more or less

rugulose, sometimes transversely so.

Metafemoral grooves a little narrower than the mesofemoral and

very feebly concave ; margins coarse, more or less granulate, the

posterior frequently finely serrulate, both evanescent a little internal

to the middle.

The tibiæ are usually quite stout and usually more or less feebly

arcuate. The protibiæ are scarcely compressed and more or less

carinate externally ; the tarsal grooves are more or less developed and

asperate ; the articular cavities are more or less closed.

The mesotibiæ are somewhat circular in section, usually not at all

carinate externally ; grooves more or less developed , rather narrow,

opaque and limited by the general muricate sculpturing.

The metatibiæ are quite cylindrical in section , otherwise like the

mesotibiæ. The articular cavities are closed in each.

The tarsi are stout and moderate in length.

The protarsi are about a fourth of their length shorter than a

mesotarsus. Joints 2-4 subequal in length and apparently decreasing

in width in the order named, a little wider than long and together

about equal in length to the fifth ; first joint a little longer than wide.

The mesotarsi are about equal to a metatarsus in length. Joints

2-4, inclusive, subequal in length and very slightly decreasing in size

in the order named, and together subequal in length to the fifth ; the

first about twice as long as wide.

The metatarsi are about half as long as their respective metatibia .

Joints 2 and 3 slightly decreasing in length, width, and size in the

order named, each distinctly a little longer than wide, together

scarcely as long as the fourth and quite as long as the first.

ELEODES GIGANTEA var. GENTILIS LeConte.

Elongate fusiform, more or less shining and smooth.

Head about twice as wide as long, feebly convex, lateral impres-

sions very feeble, frontal suture evident and usually marked by a line
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of punctures, very feebly impressed ; punctures somewhat coarse ,

sparsely and irregularly placed , more closely so at the periphery.

Antenna moderately slender and moderate in length, scarcely attain-

ing the prothoracic base, feebly compressed and very slightly dilated

in outer four joints, the third joint equal in length to the next two

taken together, fourth apparently very slightly longer than the fifth ,

5-8, inclusive, subequal in length, eighth feebly triangular and about

as wide as long, ninth and tenth orbicular or feebly transversely oval,

eleventh short-ovate .

Pronotum subquadrate, widest at about the middle, about one-

seventh wider than long ; disc moderately convex, more arcuately and

strongly so at the sides, finely and rather sparsely punctulate, punc--

tures scarcely at all denser laterally ; apex subtruncate in circular

arc, and finely beaded ; sides rather evenly but not strongly arcuate

when viewed from above, slightly narrowed posteriorly and finely

beaded ; base feebly rounded and less finely beaded, about one-sixth

wider than the apex ; apical angles not in the least prominent

anteriorly, scarcely at all rounded and not acute ; basal angles obtuse

and not rounded.

Propleura smooth and more or less sparsely and obsoletely punc-

tulate, rugulose.

Elytra elongate oval, widest at the middle ; base very feebly

emarginate, scarcely wider than the contiguous prothoracic base ;

humeri obtuse, not prominent nor rounded ; sides evenly arcuate, apex

rather narrowly rounded and not produced ; disc convex and quite

evenly rounded at the sides, arcuately declivous and rather obliquely

attenuate posteriorly ; surface finely, sparsely, and irregularly pune-

tulate, sometimes scarcely serially arranged, the punctures slightly

denser at the sides and on apex, never asperate, scarcely subgranulate

at times.

Epipleura moderately narrow beneath the humeri, very gradually

and evenly narrowing to apex ; surface finely, sparsely, and obsoletely

punctate, sometimes feebly rugulose.

Sterna not coarsely rugose and more or less punctate.

Parapleura rather sparsely but distinctly and not coarsely punc-

tate.

Abdomen horizontal, sparsely punctulate and more or less rugu-

lose, smooth, and shining.

Legs moderate in stoutness and length, not densely sculptured ,

most so on the tibiæ ; anterior femora mutic in the sexes ; tibial spurs

subequal ; tarsi as in gigantea.

Male.-Elongate and quite fusiform. Elytra gradually narrowed

in apical third, evenly, gradually arcuately declivous posteriorly ;

abdomen moderately convex, more or less broadly and not strongly

59780-Bull. 63-09-27
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impressed at middle on the first three segments ; posterior tibiæ more

or less feebly arcuate.

Measurements.-Males : Length, 20-27 mm.; width, 7-10 mm.

Females: Unknown.

Genital characters, male.-Edeagophore comparatively large , ob-

long-ovate, very elongate and slightly arched .

Basale elongate oblong, evenly convex from side to side, moder-

ately strongly convex antero- posteriorly, with a moderate longitudi-

nal impression at middle in apical moiety ; sides subparallel ; surface

glabrous and shining, sparsely punctate apically at the sides ; apex

with a rounded emargination at middle.

Apicale triangular. Surface convex laterally, with a depressed

oval chitino-membranous area at the middle, thence to apex broadly

and not deeply grooved ; apex recurved and quite broadly rounded ;

sides quite straight, although feebly but broadly sinuate at apex ;

base with a well -marked, rounded lobe at middle and quite strongly

sinuate laterally.

Each
Sternite subparabolic in outline and slightly transverse.

lobe with the external border quite evenly and broadly arcuate from

base to apex, the latter narrowly rounded ; internal border short and

arcuate ; surface quite convex, glabrous in basal half, thence to apex

strongly punctate, the punctures increasing in density, each with at

rather long seta , the latter dense in apical third. Sinus broad and

more or less oblong-oval, the inner and contiguous surface of the

lobes inwardly and gradually declivous. Membrane not setose and

irregularly rugose.

· IIabitat. California. The exact locality is not indicated on the

specimens at hand. LeConte's cotype before me bears a green

" Calif." label, but in his description of the species he gives San

Diego, California.

All the specimens that I have seen and which were referred to

gentilis by Doctor Horn have thus far turned out to be something

else , and I am not sure that he had typical specimens in any of these

instances.

Gentilis, no doubt, occurs in Central and Lower California , as well

as in the southern part of the State.

Lower California specimens referred to gentilis by Horn were

insularis or some variation of omissa. Colonel Casey failed com-

pletely to recognize gentilis , and considered the race described in this

paper as pygmaa as that species, saying that it is abundant at San

Diego. I have a specimen which he identified as gentilis. It is

simply a pygmæa with a very quadrate prothorax.

Pygmoa is abundant at San Diego, but gentilis seems to be very

rare , for I have not seen any recently collected specimens. During

a See Proc. California Acad. Sci., 2nd ser., IV, Pt. 1 , pp. 306 and 349.

Ann. N. Y. Acad. Sci ., V, Nov. , 1820, p. 395.
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many years' residence in San Diego County and after collecting over

the entire western half of the county I had not a single specimen.

Number of specimens studied , 3 ; one a LeContian cotype.

Type in the LeConte collection in Cambridge, Massachusetts.

Type-locality.- San Diego, California.

Salient type-characters.- Elongate. Thorax convex with the sides

rounded and slightly narrowed behind, finely and sparsely punctulate.

Elytra elongate oval, declivous and obliquely attenuate behind, finely,.

sparsely, and scarcely seriately punctulate (LeConte) .

Diagnostic characters.-Closely allied to gigantea but very much

smaller, with thorax less rounded on the sides and less narrowed

toward base.

In gentilis the elytral punctulation is a little coarser than in gigan-

tea.

One specimen before me measures 27 mm. and is as large as an or-

dinary gigantea.

There is something strange about the manner in which gentilis has

been misunderstood , and it has given me more trouble to study it out.

than any other species ; it was with a feeling of deep satisfaction

when, through the kindness of Mr. Samuel Henshaw, I was permitted

to receive one of LeConte's cotypes through transmission from the

museum in Cambridge, Massachusetts, Two of the specimens already

in the material at hand had been referred to gigantea. Mr. Blanchard

truly defined gentilis when he wrote me that it looked to him like a

small fusiform gigantea.

A specimen in Mr. Ralph Hopping's collection was wrongly identi-

fied when received by him and bears the number 7337, and was evi-

dently received from Reinecke, for this name is on the label . This

shows how the earlier collectors obtained these specimens, while all

recently collected material yields no examples of this race.

Estriata is a modified gentilis. It is more glabrous, the elytra of

the male is more inflated and with a tendency to become widest behind

the middle.

The male in its genital characters shows some approach to innocens

in the oval chitino-membranous area of the apicale of the edeago-

phore, while the same characters in estriata are intermediate be-

tween gentilis and gigantea. But these characters are no doubt

subject to considerable individual variation .

Gentilis therefore appears to be nothing more than a race of

gigantea, LeConte's types being simply an extreme nanoid form,

while Hopping's specimen has the normal size of gigantea. The

females probably do not differ from the general form of the female

gigantea, the males being dimorphic.

General observations. The mentum is trapezoido-parabolic in out-

line and comparatively small, setose, the setæ being moderately long
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and somewhat transversely arranged on the anterior half so as to

give a distinctly bearded appearance. Otherwise as in gigantea.

The prosternum is moderately prominent ventrally with the coxæ,

convex antero-posteriorly and grooved ; there is a small mucro

behind.

The mesosternum is arcuately declivous and more or less vertical ,

concave to a varying degree.

The metasternum laterally between the coxæ is about as long as

the width of a mesotibia at middle.

Comparative measurements gave the same relative proportions

between the abdominal segments, metasternal and abdominal salients

of the two extreme specimens of gentilis before me. LeContian

cotype, male, 20 mm.; Hopping's large example, male, 27 mm.

The abdominal salient is about a third of its width broader than

the metasternal process ; the abdominal salient is subquadrate, a little

longer than wide ; the post-coxal portion of the first segment is equal

to the third in length, and the second is twice as long as the fourth.

The profemora are feebly swollen in outer half, but very gradually

so; the grooves are moderate in width with margins feebly sub-

cariniform, feebly arcuate, converging to become contiguous and

evanescent at basal fourth ; the floors of the grooves are smooth and

scarcely concave.

The mesofemora are very feebly and just noticeably widened in

middle third, narrowing slightly and gradually each way ; the

grooves are a little narrower, margins scarcely subcariniform and

more or less granulate, scarcely at all arcuate, converging slightly

to become evanescent at basal third without becoming contiguous ;

floors of grooves nearly plane.

Metafemora are not swollen , but with the opposed surfaces sub-

parallel ; grooves narrower and otherwise as those of the mesofemora .

The tibiæ are very slightly arcuate in the three males at hand.

The protibia are obsoletely subcarinate externally, tarsal grooves

more or less obsolete ; the articular cavities are closed .

The mesotibiæ are obsoletely subcarinate externally at basal third,

otherwise as in the protibiæ.

The metatibiæ are more or less rounded , not carinate and obsoletely

grooved.

The tarsi vary in stoutness according to the size of the example.

The protarsi are about a fifth of their length shorter than a meso-

tarsus. Joints 2-4, inclusive, are subequal in size, apparently very

feebly wider than long and together about equal to the fifth ; joint

one distinctly longer than wide.

The mesotarsi are about equal in length to a metatarsus. Joints

2-4, inclusive, are subequal in size, very feebly longer than wide,
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together about equal to the first ; the fifth scarcely as long as the three

preceding joints taken together.

The metatarsi are a little longer than half the length of their

respective metatibia . Joins 2 and 3 subequal in size, distinctly longer

than wide, and together equal in length to the first or fourth taken

individually.

ELEODES GIGANTEA var. ESTRIATA Casey.

Elongate, ovato-fusiform, moderately robust , strongly convex,

smooth and polished.

Head rather variable in size, moderately convex, impressions obso-

lete, rather coarsely punctate, the punctures sparse toward the middle,

denser and setose laterally.

Antenna somewhat variable in stoutness, short, reaching to about

the prothoracic base, slightly compressed and scarcely dilated in the

outer five joints ; third joint scarcely longer than the next two to-

gether ; fourth to the seventh, inclusive, subequal in length ; fourth

sometimes slightly longer ; eighth triangular ; ninth orbicular ; tenth

feebly transverse ; eleventh subovate and more or less obliquely trun-

cate at tip.

Pronotum subquadrate, widest at about the middle, slightly wider

than long; disc moderately convex, very finely and sparsely punctate

throughout; apex truncate in circular arc, more or less obsoletely

beaded ; sides broadly arcuate anteriorly, more or less straight and

convergent in basal half, at times somewhat arcuate throughout, very

finely beaded ; base subtruncate, rather finely beaded, and a little

wider than the apex ; apical angles obtuse, not rounded nor anteriorly

prominent ; basal angles obtuse and not prominent.

Propleura finely punctulate anteriorly and more or less obsoletely

rugulose.

Elytra elongate oval, widest at or behind the middle ; base subtrun-

cate and about equal in width to the contiguous prothoracic base ;

humeri not rounded nor prominent ; sides arcuate, apex subacute and

not at all produced ; disc moderately convex, more strongly rounded

laterally and arcuately declivous posteriorly ; surface finely or rather

coarsely punctate, punctures sparsely placed and not asperate, not

denser laterally and arranged without trace of order throughout, at

times with evident closely placed series.

Epipleura moderate in width, gradually narrowing from base to

apex, superior margin quite straight when viewed longitudinally ;

surface smooth, sparsely and obsoletely punctulate.

Sterna quite strongly punctate and rugose throughout.

Parapleura moderately closely punctate.

Abdomen shining, sparsely and irregularly punctulate, rather obso-

letely and reticulately rugulose .
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Legs moderate in length and variable in stoutness. Femora rather

sparsely punctate, the anterior mutic in the sexes ; anterior tibial

spurs almost equal. Tarsi slightly dissimilar in the sexes.

Male. Rather narrow, not distinctly ovate, more fusiform. Elytra

quite evenly arcuately declivous and somewhat gradually narrowed

posteriorly. Abdomen feebly oblique, moderately convex, and more

or less broadly and feebly impressed at middle of first two segments.

Legs somewhat slender, especially the tibiæ. Anterior tarsi with a

small transverse tuft of modified spinules at tip of first joint beneath,

the tuft closing the plantar groove.

Female. Rather robust. Elytra widest behind the middle, arcu-

ately and somewhat obliquely declivous and somewhat rapidly

narrowing posteriorly. Abdomen horizontal, rather strongly and

evenly convex. Legs rather stout, the tibiæ moderately so. First

joint of the protarsi not modified at tip beneath, plantar groove wide.

Measurements.-Male : Length, 20 mm.; width , 7.2 mm. Females:

Length, 22.5-26 mm ; width, 9-10 mm.

Genital characters, male.-Edeagophore as in gigantea. Sternite

rather short and transversely parabolic in outline. Each lobe rather

small and subtriangular ; external border subangulate at middle,

thence to base feebly arcuate, to apex obliquely truncate, apex nar-

rowly rounded ; inner border feebly arcuate ; surface densely and

strongly punctate in apical moiety, each puncture with a long black

seta . Membrane not setose, sinus broadly oval.

Female.-Genital segment subparabolic in outline , feebly elongate

and finely setose . Superior pudendal membrane broadly exposed,

and the dorsal plates widely separated.

Valvula.- Dorsal plate subfalcate, with surface more or less con-

cave, facing upwards and outwards, coarsely punctate, each puncture

with a short, rather stout semirecumbent seta ; borders gradually

converging to the apical border, which is more or less rounded ; inter-

nal border quite sharp and broadly sinuate ; internal surface of the

valve much exposed and inwardly declivous, densely and rather

strongly punctate in apical third beneath the apex, each puncture

with a short, curved, and semirecumbent seta. Apex chitinous, semi-

oval in outline, flattened, projecting upward and backward, mod-

erately divergent, tip broadly rounded ; surface feebly convex and

more or less punctate.

Appendage minute, scarcely projecting beyond the fossa , which is

situated in an excavation between the external surface of apical base

and the apical margin of the dorsal plate ; short, semioval in form,

with a few short setæ at tip.

Basal prominences not noticeable.

Ventrolateral surfaces as in gigantea.
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Habitat. California (Presidio sand hills, San Francisco, June ;

San Mateo County, at Holy Cross Cemetery ; Alameda County) .

Number of specimens studied , 8 .

Type in Colonel Casey's collection.

Type-locality.- San Francisco, Cal .

Salient type-characters.-Head transverse and moderate in size ;

antennæ rather short and robust , third joint very slightly longer than

the next two together, fourth less than twice as long as wide.

Prothorax just visibly wider than long, apex truncate and equal

in width to the base which is subtruncate; sides broadly arcuate

anteriorly, convergent and nearly straight in basal half, basal angles

obtuse and not at all prominent ; disc moderately convex, very finely

and sparsely punctate.

Elytra widest behind the middle, humeri not rounded nor promi-

nent ; apex acute but not greatly prolonged ; disc finely but distinctly

and very sparsely punctate, the punctures not asperate and without

trace of order throughout ( Casey) .

Diagnostic characters.-A local race of gigantea, from which it

differs in its " smaller size, less attenuate form, wider epipleuræ, less

convex pronotum, less arcuate sides of the prothorax, and shorter

elytra " (Casey) .

From longicollis it is recognized by having the " prothorax more

anteriorly dilated, much shorter and rather more robust antennæ,

and coarser punctuation " (Casey) .

It is undoubtedly more closely allied to gentilis than to any other

form belonging to the present subgenus. It is also very variable as

indicated by Casey's two specimens and the small series before me.

The male, as directly compared with the LeContian co-type of

gentilis, has the same form, but is more polished, has finer punctu-

ation, more slender legs, especially the tibiæ, and is altogether a more

graceful insect.

Unfortunately the female of gentilis has not been recognized. Two

females of estriata now before me are the homomorphic companions

of the male above compared with gentilis, and are more robust with

the elytra widest behind the middle and the tibiæ are distinctly stouter.

I judge that Casey's smaller specimen with longer and more slender

legs is a male, and the larger example with a more robust habitus,

is undoubtedly a female. A specimen which I took in the Holy

Cross Cemetery in San Mateo county, is the most robust specimen

that I have seen and it is a female, it has exactly the same measure-

ments as Casey's large specimen and agrees with his description, the

antennæ are distinctly stout and shorter than in the other specimens

before me.

The individuals taken about the sand hills on the peninsula are

very graceful insects and at first sight apear quite distinct from



424 BULLETIN 63 , UNITED STATES NATIONAL MUSEUM.

gigantea; specimens taken more inland gradually approach the

typical form of the last named species. Estriata is not common.

General observations.-The mentum is trapezoidal to trapezoido-

parabolic, more or less feebly convex, rather coarsely punctate, each

puncture with a rather long hair.

The prosternum as in gigantea, except that the small conical mucro

is usually obsolete.

Mesosternum as in gigantea.

The abdominal intercoxal salient is quite quadrate and about a

fifth of its width broader than the metasternal process.

The post-coxal part of the first abdominal segment is about equal

to the second in length ; the second segment is about a fourth longer

than the third, the latter being about a half longer than the fourth.

The metasterum laterally between the coxæ is about equal in length

to the width of a mesotibia at apical fourth.

The profemora are scarcely at all swollen , and the surface lines

are evenly and rather feebly arcuate, not distinctly subclavate, al-

though slightly narrowed at base ; tibial grooves strongly defined by

the rather coarse cariniform margins, which are feebly arcuate and

convergent, becoming contiguous at the femoral base and there

slightly evanescent. The protibiæ are obsoletely carinate externally

and oval in section, the tarsal grooves are obsolescent.

The mesofemora are somewhat variable as to point of greatest

width ; surface lines subparallel, noticeably convergent in basal

fourth ; tibial grooves distinctly concave, margins not cariniform ;

evanescent at basal third before becoming contiguous. The meso-

tibiæ are oval to cylindrical in transverse section ; tarsal grooves not

impressed and recognized as a smooth surface between the sparse

asperities.

The metafemora have the surface lines subparallel, slightly nar-

rowed in basal fifth ; tibial grooves as on the mesofemora and evanes-

cent at or basad to the middle. Metatibiæ variable, but with general

characters as in the mesotibiæ.

The articular cavities are quite closed on all the tibiæ.

The tarsi are variable as to stoutness and moderate in length .

The protarsi are about a fifth of their length shorter than a meso-

tarsus. Joints 2-4, inclusive, short and subequal in size and together

about equal to the length of the fifth ; first joint one-half longer than

the second.

The mesotarsi are just a little longer than a metatarsus. Joints

2-4 are subequal and together just a little longer than the fifth ; the

first is subequal to the second and third taken together. A metatarsus

is a little more than half as long as its metatibia. Joints two and

three are subequal in size, a little longer than wide, and together

equal to the length of the fourth or first.
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ELEODES LONGICOLLIS LeConte.

Eleodes longicollis LECONTE, Ann. Lyc. Nat. Hist. N. Y. , V., 1851, p. 134 ;

Proc. Acad. Nat. Sci. Phila., 1858 , p. 181.-HORN, Trans. Amer. Phil.

Soc., XIV, 1870, p. 311.-CHAMPION, Biol. Cent.-Amer. , IV, Pt. 1 , 1884.

p. 84.

Eleodes haydenii LECONTE, Proc. Acad. Nat. Sci . Phila., 1858, p. 186 .

Elongate to elongate-fusiform, black, the elytra often more or less

reddish, smooth and shining.

Head twice as wide as long, more or less moderately convex, finely

and quite evenly punctate, the punctures becoming slightly denser at

the sides. Antennæ moderately stout, about reaching to the base of

the prothorax ; outer five joints very feebly compressed and scarcely

dilated ; third joint about as long as the next two taken together ; 4-7 ,

inclusive, subequal and nearly cylindrical ; eighth triangular ; ninth

and tenth suborbicular ; eleventh ovate.

Pronotum widest at the middle and about one-seventh wider than

long; disc quite evenly convex, the convexity strongest transversely,

slight antero-posteriorly, evenly and rather sparsely punctulate, punc-

tures not denser laterally ; apex feebly emarginate or truncate in cir-

cular arc, very finely margined ; sides quite evenly arcuate through-

out when viewed from above, slightly converging to apex, finely

margined ; base more or less arcuate, feebly and very broadly sinuate

at middle, rather finely margined, about one-fourth wider than the

apex and equal to the length ; apical angles not prominent anteriorly,

obtuse but not rounded ; basal angles obtuse and more or less feebly

rounded.

Propleura smooth, obsoletely punctate and sometimes slightly

rugulose.

Elytra elongate to broadly oval , widest at the middle ; base trun-

cate and feebly bisinuate, usually equal in width to the contiguous

prothoracic base ; humeri obtuse and not prominent ; sides evenly

arcuate, apex feebly produced and rounded ; disc convex, frequently

broadly depressed , suture also occasionally impressed , arcuately

declivous posteriorly ; surface finely, irregularly and evenly punctate,

frequently with closely placed series of punctures, the intervals with

a more or less irregular series, punctures rarely denser at the sides

and apex, never asperate.

Epipleura moderately wide at the humeri, gradually narrowing to

apex ; surface sparsely and rather evenly punctate.

Sterna and parapleuræ more or less irregularly punctate and

rugose.

Abdomen horizontal ; surface finely, sparsely or obsoletely punctate,

punctures denser at the periphery of the fifth segment, more or less.

rugulose.
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Legs moderate in length . Femora not densely punctate, the an-

terior mutic in both sexes : protibial spurs subequal ; tarsi dissimilar

in the sexes.

Male.-Elongate. Elytra twice to a little more than twice as long

as wide, arcuately and not suddenly declivous posteriorly. Abdomen

moderately convex and broadly impressed on first three segments.

Posterior tibiæ more or less arcuate. First joint of the protarsi

somewhat produced at tip beneath, bearing a tuft of golden pubes-

cence, which obliterates the plantar groove at that point.

Female.-Robust, often fusiform. Elytra broadly oval, often one-

half longer than wide, very suddenly arcuately or vertically declivous

posteriorly. Abdomen rather strongly and evenly convex. Posterior

tibiæ not arcuate. Anterior tarsi unmodified.

Measurements.-Males : Length, 27-35 mm.; width, 8.5-9.5 mm.

Females: Length, 25-30.5 mm.; width , 10-12 mm.

Genital characters, male.-Edeagophore with the apex of the

apicale moderately wide and evenly rounded , slightly recurved in

apical fourth and punctulate above ; general surface feebly convex

although broadly depressed. Otherwise as in gigantea.

Female.-Genital segment with the general characters as in

gigantea .

Valvula (Plate 1 , fig. 7) .-Dorsal plate subfalcate, surface oblique-

facing upwards and outwards, quite densely and rather coarsely

punctate in apical half, each puncture with a very small decurved,

subrecumbent seta ; internal margin not strongly defined ; the internal

or pudendal surface of the valve very densely punctate and setose as

above, scarcely excavated below the apex.

Appendage and fossa minute, feebly visible from above. Other-

wise as in gigantea.

Habitat.-Arizona (Kearn's District, Navajo Indian Reservation,

April, A. W. Barber ; Peach Springs, July; Santa Rita Mountains,

June, Hubbard and Schwarz ; Phoenix, collection E. C. Van Dyke ;

Fort Grant, July, Hubbard and Schwarz ; Tucson , March ; Sulphur

Springs Valley, May, Hubbard and Schwarz ; Oracle, July ; Galliuro

Mountains, May, Hubbard and Schwarz ; Fort Yuma, Prescott, June,

Barber and Schwarz) ; New Mexico (Las Vegas, August, collection

H. S. Barber ; Coolidge, Luna, Hubbard and Schwarz ; Santa Fé,

collection C. V. Riley) ; Colorado (Colorado Springs, June, Hubbard

and Schwarz ; elevation 6,000-7,000 feet , Wickham ; La Junta,

Southwestern (Strecker) ; Holly, Fort Collins, San Luis Valley, and

Trinidad, Wickham's list) ; Texas (Marfia, July, elevation 4.600-

4.800 feet, II. F. Wickham ; Alpine, July, elevation 4,400-6,000 feet ) ;

Kansas (Western, Hubbard and Schwarz ) ; Oregon ? (one specimen

bearing this state label in the collection of the U. S. National

Museum) ; Mexico (Northern Sonora, Morrison ; San Luis Potosi ;
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Hacienda de Bleados ; Parras ; San Pedro in Coahuila , Doctor

Palmer) .

Number of specimens studied , 86.

Type is in the LeConte collection.

Type-locality.—“ Flumen Gila ” ( LeConte) .

Salient type-characters.-Elongate, black. Thorax obsoletely punc-

tulate. Elytra finely punctulate, punctures subseriate (LeConte) .

Diagnostic characters.-Closely related to gigantea, from which

it differs by the frequent elongate fusiform or subcylindrical shape.

The females frequently have the elytra more or less flattened on the

dorsum.

The prothorax is less arcuate at the sides, chiefly because the disc

is quite strongly and transversely convex, with sides more or less

strongly and arcuately deflexed and in many instances more or less

feebly inflexed as well, so that the margin is completely invisible

when the prothorax is viewed vertically from above.

The pronotum is only apparently longer than wide, for by direct

measurements and in tracings I do not find much difference between

longicollis and gigantea.

There is usually only a very slight antero-posterior convexity and

this is a good differential character in separating the species from

gigantea, but it can not be relied upon entirely.

Some specimens from the Colorado Desert Region and Orange

County, California, are as nearly intermediate between longicollis

and gigantea as any forms can be, and these mesotypes approach

estriata as well.

I consider the two species as modifications of a single and rather

recent ancestral form, one ramus of this dichotomous divergence

extending westward and northward, the other eastward and north-

ward.

The sculpturing of longicollis is the same as in gigantea-surface

smooth, polished, finely and sparsely punctate, but more coarsely

sculptured specimens are frequently found, and some are even sub-

striate.

The specimens described by LeConte as haydenii is a variation

along this line ; the differential characters given are as follows:

Thorax is more rounded on the sides, more distinctly punctulate,

the rows of punctures of the elytra are much more evident , and the

curvature from the back to the sides is abrupt, while in longicollis

it is regular and uniform; the elytra are also more elongate near the

apex, so as to produce at the inflexed margin a very slight concavity."

It is only a synonym.

Specimens collected by Doctor Palmer in Mexico had the elytra

distinctly but finely punctato-striate ; other forms were taken but all

referable to the present species.
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General observations.-The mentum appears to be more trapezoidó-

parabolic, otherwise as in gigantea.

The prosternum is also about the same as in that species, probably

not as prominent ventrally, and the ante-coxal portion more gradually

and evenly continuing the surface line ; frequently more strongly

mucronate behind, the mucro may be conical and more or less de-

flexed, or vertically truncate behind with the angle mucroid and de-

flexed . In the series before me the prosternum is not even in one

instance horizontal between the coxæ, but always more or less convex.

The mesosternum is variable, at times quite flat to vertically arcu-

ate, broadly, and more or less strongly concave.

The abdominal process is wider than long and about a fourth of

its own breadth wider than the metasternal salient.

The post-coxal portion of the first abdominal segment is equal in

length to that of the second ; the latter is about a fifth longer than

the third and almost twice as long as the fourth.

The metasternum laterally between the coxæ is about as long as

the width of a mesotibia at apex.

The profemora are subclavate and not noticeably swollen, greatest

dorso-ventral diameter is at the junction of the middle and apical

thirds, the surface lines are feebly arcuate ; the tibial grooves are

well developed , their margins converging and becoming contiguous

some distance from the base.

In the series at hand all of the tibiæ are more or less arcuate. The

protibiæ are slightly compressed, obsoletely carinate externally, and

the tarsal grooves are not evident.

The mesofemora narrow but slightly toward base and not at all

swollen; the grooves are rather short, their rather coarse margins

converging and becoming contiguous near the middle, the floors are

slightly concave.

The mesotibiæ are quite cylindrical in section ; their tarsal grooves

are more or less evident as glabrous, opaque grooves limited by

asperities.

The metafemora are almost subequal in width throughout, the

grooves are rather short , the margins converging to become almost

evanescent before uniting at the distal side of the middle.

The metatibiæ are subcylindrical in section , slightly flattened ex-

ternally and asperate.

The articular cavities are quite closed.

The tarsi are variable in thickness, usually moderately long and

somewhat stout. In one specimen collected at Tucson, Arizona, the

tarsi are distinctly slender .

The protarsi are about a fourth of their length shorter than a

mesotarsus. Joints 2-4. inclusive, subequal in length and very
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slightly wider than long and together quite equal to the fifth ; the

first joint is short, about a half longer than the second.

A mesotarsus is about a tenth of its length shorter than a meta-

tarsus. Joints 2-4 subequal in length and scarcely longer than wide,

together apparently just a little longer than the fifth ; first joint

almost as long as the second and third taken together.

The metatarsi are half as long as their respective tibiæ. Joints

2 and 3 are about subequal in length and distinctly longer than

wide, together about equal in length to the fourth or first.

ELEODES INNOCENS LeConte.

Eleodes innocens LECONTE, Smithson . Miscell . Coll . , No. 167 , 1866 , p . 114.—

HORN, Trans. Amer. Phil . Soc. , XIV, 1870, p. 312.

Elongate, suboblong to ovate, subopaque to feebly shining, moder-

ately convex. Elytra striato-punctate .

Head nearly twice as wide as long, feebly convex, more or less

feebly impressed laterally and along the frontal suture, finely, rather

densely and more or less irregularly punctate, antennæ stout , reaching

to the prothoracic base, outer four joints scarcely or very feebly com-

pressed and not noticeably dilated ; third joint shorter than the next

two taken together ; fourth to the seventh, inclusive, subequal and

subcylindrical ; eighth just noticeably shorter ; ninth and tenth sub-

orbicular; eleventh oval.

Pronotum quadrate, widest at or a little in advance of the middle,

very little wider than long ; disc very moderately and quite evenly

convex, at times noticeably declivous at the apical angles, very finely

to obsoletely punctulate ; apex truncate to feebly emarginate later-

ally within the angles, obsoletely margined ; sides more or less feebly

and evenly arcuate from base to apex, often rather straight behind

the middle, very finely margined ; base truncate to feebly arcuate

and finely margined , little wider than the apex and about equal to

the length ; apical angles obtuse, scarcely rounded and more or less

prominent, not dentiform ; basal angles obtuse, not rounded nor

prominent.

Propleura obsoletely punctulate and more or less rugulose, feebly

convex and very feebly defined from the pronotal disc by the fine

marginal bead.

Elytra oval, smooth , about twice as long as wide, widest at or a

little behind the middle ; base feebly emarginate or truncate, fre-

quently slightly wider than the contiguous prothoracic base; humeri

obtuse, not rounded ; sides evenly arcuate, apex not produced and

rather narrowly rounded ; disc slightly flattened on the dorsum and

quite strongly convex laterally, arcuately, and vertically declivous

posteriorly ; surface striato-punctate, the strial series moderate in
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size and closely placed, usually more or less eroded, intervals more

or less feebly convex, finely, sparsely, and obsoletely punctulate ;

striæ more or less impressed , the punctures slightly denser and ir-

regular on the apical declivity.

Epipleura smooth and usually impunctate, moderately wide, with

margins parallel in middle two -fourths, thence gradually converging

to near the apex.

Sterna more or less punctate and rugulose.

Parapleura rather coarsely punctate.

Abdomen more or less obsoletely punctulate on the first three seg-

ments, fourth and fifth more or less punctate ; rather strongly rugu-

lose on the first segments, the others obsoletely so .

Legs moderate in length and stoutness. Profemora more or less

feebly sinuate in both sexes ; tibial spurs rather short, the anterior

similar. Tarsi slightly dissimilar in the sexes.

Male.-Elongate, somewhat narrow and suboblong. Elytra usually

widest at about the middle. Abdomen oblique, feebly convex,

strongly and broadly impressed on the first three segments. Anterior

tarsi with the first two joints rather densely clothed at tips beneath,

with yellowish pubescence, that more or less obliterates the plantar

groove.

less elongately ovate.

Abdomen horizontal,

Female. Somewhat robust and more or

Elytra usually widest behind the middle.

rather evenly but not strongly convex, scarcely longitudinally convex.

Tarsi simple.

Measurements.-Males : Length, 17-17.5 mm.; width, 6-6.8 mm.

Females: Length, 19-19.5 mm.; width, 7.5-8 mm .

Genital characters, male.-Edeagophore elongate, oval-fusiform

and not strongly arched .

Basale oblong oval, sides feebly arcuate and evenly convex from

side to side.

Apicale ( Plate 4, fig. 20 ) .- Subequilaterally triangular, quite

strongly depressed ; surface with a rather broad fusiform membra-

nous depression at middle three- fifths, laterally more or less convex,

with a few scattered and rather coarse punctures ; the general surface

is flattened and somewhat declivous at the terminal fifth ; sides rather

strongly arcuate at middle third, thence to the base rather straight ,

with small accessory lobes visible laterally at basal third, toward

apex rather deeply sinuate ; apex somewhat produced and narrowly

rounded at tip ; base arcuately lobed at middle and sinuate laterally.

Sternite somewhat transversely semicircular in outline. Each lobe

triangular with the external border evenly and obliquely arcuate

from base to apex ; internal border more or less straight and con-

verging to the mid-line of the base ; apex narrowly rounded ; surface
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diagonally convex, basal half smooth and shining, impunctate, the

apical moiety feebly and inwardly declivous, quite densely and

coarsely punctate, setose, setæ long and dense at apex. Membrane

not setose, sinus triangular.

Female.- Genital segment (Plate 4, fig. 21 ) subparabolic in out-

line-exclusive of the apices, not setose and strongly chitinized.

Superior pudendal membrane broadly exposed.

Valvula.—Dorsal plate suboval to oval-oblong ; surface more or less

concave, with sides very slightly reflexed , shining and very sparsely

punctate ; external border rather evenly arcuate ; internal margin

more or less arcuate, apical margin rounded with angle obsolete ;

there are a few coarse punctures about the basal margin. Apex

strongly produced , excurved , divergent and slightly decurved, convex

above, broadly rounded at tip and chitinous, more or less excavated

externally at base by the fossa , which has its margins very finely and

inconspicuously setose.

Appendage punctiform. The valvular membrane is exposed on

the internal surface of the valve, and is more or less chitinous and

impunctate.

Superior pudendal membrane is triangularly exposed , longitudi-

nally and reticulately rugulose.

Ventrolateral surfaces convex and not inflated, more or less im-

pressed laterally, sparsely and irregularly punctate, glabrous ; sub-

marginal groove well developed beneath the external border of the

dorsal plate. Apex more or less concave beneath. Internal margins

of the valves contiguous to near the apex, genital fissure small, nar-

row, and subapical.

Habitat.-Lower California (Cape St. Lucas, LeConte and Horn ;

El Taste, Gustav Beyer ; Sierra El Chinche, collection of Charles

Fuchs ) .

Number of specimens studied, 8.

Type in the LeConte collection .

Type-locality. Cape St. Lucas.

Salient type-characters.-Elongate, somewhat shining ; thorax

quadrate, apex emarginate, apical angles acute and not acuminate,

sides broadly rounded, also the base, basal angles obtuse ; elytra

elongate oval, strongly declivous behind, apex not prolonged, striæ

strongly punctate, slightly impressed, interstices with a few sparsely

placed punctures. Anterior femora mutic (LeConte) .

Diagnostic characters.-Innocens is the only species of the sub-

genus with striate elytra at present known to our fauna ; it is much

smaller than gigantea and duller in luster. Horn writes that the

anterior femora are feebly sinuate, but I can not see that this character

is any more marked here than in the other members of the group.

By the nearly mutic femora it is recognized from the members of the
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subgenus Eleodes, except sponsa, caudifera, and longipilosa which

have the profemora more or less obtusely armed or sinuate, and

besides have a rougher sculpturing, with differently formed elytral

apices, which render the diagnosis easy ; in innocens the elytra are

quite suddenly and arcuately declivous and never in the least pro-

duced.

Care must be taken not to confound specimens of the peninsular

form of insularis with the present species. This mistake has already

been observed in collections.

There is at hand a female insularis, collected at Sierra San Lazaro,

Lower California, which has a subopaque luster and the elytra striato-

punctate, very similar to the sculpturing observed in innocens; the

apical angles are more acute and anteriorly prominent than in the

latter species. I had to resort to the examination of the genital seg-

ment to feel satisfied as to its true relationship .

In innocens the antennæ are proportionally stouter than in most

species.

In insularis (peninsular form) the profemora are more distinctly

sinuate or obtusely dentate.

General observations. The mentum is variable, triangular,

triangulo-parabolic, sometimes trianguló-trapezoidal in outline ; the

surface may be feebly convex to foveate laterally with a median

convex ridge, rather finely and obsoletely to rather coarsely punctate,

each puncture with a short seta . Very variable considering the small

series before me.

The prosternum moderately convex antero-posteriorly in the

median line, rather more gibbous and moderately wide between the

coxæ, more or less grooved, scarcely widened behind and irregularly

sculptured ; more or less produced posteriorly, the mucro scabrous

and more or less appressed to the body.

Mesosternum almost flat to feebly oblique, broadly and moderately

concave.

The abdominal intercoxal process is subquadrate and about a third

of its own width broader than the mesosternal salient ; it is also equal

in length to the second abdominal segment. The post-coxal part of

the first segment is equal in length to that of the third, the latter

just a little longer than the fourth.

The metasternum laterally between the coxæ is about equal in

length to the width of a mesofemur at base.

The profemora are gradually and moderately clavate externally ;

the tibial grooves are well developed , their margins well defined by

finely cariniform edges, which gradually converge to become contig-

uous at the femoral base ; their floors are quite flat, scarcely concave.
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The mesofemora are gradually and slightly thickened externally ;

the grooves are structurally similar to those of the profemora, but

the edges become contiguous a short distance from the femoral base.

The metafemora are but slightly narrowed at base, and therefore

have the opposed surfaces subparallel ; the grooves are as on the other

femora, but have the edges evanescent near the basal fourth before

becoming contiguous.

The protibiæ are obsoletely carinate externally and the tarsal

grooves more or less obsolete.

The mesotibiæ are subcylindrical and very slightly increasing in

diameter from base to apex ; the grooves are faintly indicated and

the surface asperate.

The metatibiæ are subcylindrical, narrowing slightly toward base ;

the grooves are feeble and exist as narrow linear impressions between

the marginal asperities.

The articular cavities of all the tibiæ are quite closed.

The tarsi are moderate in length and rather stout.

The protarsi are about two-sevenths of their length shorter than a

mesotarsus. Joints 2, 3 , and 4 subequal in length and just slightly

wider than long ; the first is about one-half longer than the second ;

the fifth about equal in length to the third and fourth taker together.

The mesotarsi are a little shorter than a metatarsus. Joints 2, 3,

and 4 subequal in length and slightly decreasing in width in the order.

named, together subequal to the length of the fifth ; the first about

one-half longer than wide and a little shorter than the second and

third taken together.

A metatarsus is at least half as long as its tibia. Joints 2 and 3

are about equal in length and breadth, together quite equal to the

length of the first or fourth.

NOTE.-I sent to Mr. Blanchard an example of the peninsular form ,

which I refer to insularis for comparison with innocens, with the fol-

lowing result : " It is surely a sirooth innocens!! The types are

1 male, 1 female, Arizona , having the elytra subsulcate, anterior

femora of the male angulate at outer three- fourths. In both sexes

the same femora markedly flattened and strongly margined beneath.”

I had labeled the specimen E. insularis Linell, and Mr. Blanchard

still further writes : " I have been looking at the descriptions of in-

nocens and insularis. It seems that the former was described from

Cape St. Lucas, but only specimens now in the collection are from

Arizona. The male does not have the large dense brush of golden.

hairs on the first joint of the front tarsi as is said of insularis."

Doctors LeConte and Horn both give Cape St. Lucas as the type-

locality for innocens. The specimens which I consider as true repre-

sentatives of the species are quite like the peninsular form of insu-

59780-Bull. 63-09- -28
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laris in general habitus, but more elongate and more opaque, and

these specimens are from Cape St. Lucas and El Taste, Lower Cali-

fornia. I do not believe true innocens occurs in Arizona. Doctor

Horn referred the peninsular form of insularis to gentilis and quadri-

collis. This form of insularis occurs in the same region with inno-

cens; both were collected at El Taste by Gustav Beyer. If my con-

clusions should prove incorrect I should be very much surprised.

Subgenus DISCOGENIA LeConte.

Mentum transverse, trilobed , inflexed lateral lobes rudimentary,

invisible without dissection. Thorax transverse. Elytra with the

humeri rounded, rarely obtuse.

Profemora armed or sinuate in the male ; feebly armed or mutic

in the female.

The internal spurs of the meso- and metatibiæ are slightly longer

than the external.

Subgeneric genital characters, male.-The characters, although not

distinctive ofthe present subgenus, may be stated as follows : Apicale

of the edeagophore triangular, depressed , with a more or less widened

median membranous groove.

Female.-Genital segment triangular in outline, glabrous, not

setose, and fully chitinized ; valvular apices strongly produced , diver-

gent and excurved.

Superior pudendal membrane reaching at least to the middle of

the dorsal plate. Internal ventral margins of the valves contiguous.

Genital fissure closed and subapical. Appendages minutely puncti-

form .

The subgenus as at present defined contains three species that are

not strictly homomorphic, and may therefore be divided into two

groups as follows :

Thorax widest at the middle, sides evenly arcuate from base to apex ; first

joint of the protarsi distinctly thickened at apex beneath, more strongly so

in the female____ --- Group A.

Thorax widest just in advance of the middle, sides slightly convergent behind

and briefly sinuate just in front of the basal angles ; protarsi with the first

one or two joints slightly thickened at apex beneath, more strongly so in

the male_ Group B.

Group A contains marginata and scabricula; group B the somewhat

remarkable planipennis.

The taxonomical arrangement of the subgenera constituting the

genus Eleodes is that in the order of morphological sequence, pri-

marily based upon the structural modification of the valves of the

genital segment in the female.

The subgenera most closely related to Discogenia are Metablapylis

and Steneleodes. The approach to the closely related genus
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Embaphion is gradual and complete, apparently constituting a

perfect evolutionary series.

In Metablapylis with nigrina as the central form the valvular

apices are short, rounded at tip, convex above and somewhat concave

beneath, membrano-chitinous, scarcely divergent or produced.

In Steneleodes with gigantea as typical the apex of each valve is

broad, flattened, rounded at tip, convex above and concave beneath,

strongly chitinized , and distinctly divergent and moderately produced.

Taking marginata as typical of Discogenia, the valvular apex is

moderately broad , slightly flattened , rounded at tip, convex above

and concave beneath , strongly chitinized, divergent and excurved,

strongly produced.

In Embaphion the general characters are similar to the latter, but

the strongly produced and excurved apex is more laminate and more

strongly defined from the dorsal plate of the valve.

The other segmental characters are distinctive in each subgenus

and render the characters just enumerated as valuable differential

criteria.

An examination and analysis of the plates which form an im-

portant part of this paper, will elucidate what has been stated above

and also demonstrate that the species preserve a wonderful com-

munity of subgeneric genital structure.

The species constituting Group A may be differentiated as follows :

Smaller species, scarcely robust, more or less shining, subasperately sculptured ;

elytra distinctly gradually narrowed posteriorly, apex quite acute. Males

armed ; females mutic__ .__marginata.

Larger species, rather robust, more or less opaque, asperately sculptured ; elytra

moderately narrowed posteriorly, apex obtuse. Both sexes more or less

armed scabricula.

The single species constituting Group B can be recognized from the

group characters ; the most noticeable characteristic of planipennis

is the depressed elytra.

The following synopsis is probably the most practical one that

can be formulated from the specific genital characters for any sub-

generic section of the genus Eleodes, and is constructed from the

female characters alone :

Appendages rudimentary and without setæ.

External margin of the dorsal plate continuous with that of the apex, not

angulate, not excavated dorsally at base of apex. Appendages puncti-

form _marginata.

External margin interrupted, angulate ; apical margin of the dorsal plate de-

fined by a deep excavation at base of apex ; appendages larger__scabricula.

Appendages mammilliform, with pencil of setæ at tip___. _planipennis.

The males apparently have no constant specific differences ; at least

I have not been able to differentiate any.
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Relationships.-There is no doubt but that marginata and scab-

ricula are closely related, and have undoubtedly diverged from a

common ancestral form within recent times. The more obscure rela-

tionships of planipennis have been referred to elsewhere.

Distribution.-Discogenia is a subgenus peculiar to California and

extends eastward into the Sierra Nevada Mountains as far as Lake

Tahoe (elevation 6.280 feet ) , possibly into western Nevada ; in

Alpine County to an altitude of 7,000 feet (Blood's meadow) .

I do not consider planipennis as a normal constituent of the pres-

ent subgenus ; if it should prove to be , then it must be considered as

an eastward modification. In the latter case the first statement will

have to be altered. When the obscure question of relationships shall

have undergone greater solution, then we will be able to speak more

intelligently upon this problem.

Thus far I have only seen specimens of marginata from the mari-

time regions of central and northern California. The nucleus of

distribution seems to be about the Bay of San Francisco.

Scabricula is both montane and submaritime, evidently confined

chiefly to central California, and undoubtedly extending more or

less north and south of this central region.

Planipennis has only come to me from Arizona, New Mexico , and

Colorado.

ELEODES MARGINATA Eschscholtz .

Eleodes marginata EscHSCHOLTZ, Zool . Atlas, III, 1833 , p. 10.- MANNER-

HEIM, Bull. Soc. Nat. Moscow, XVI , 1843, p. 268.- LECONTE, Proc. Acad.

Nat. Sci . Phila. , 1858 , p . 182.

Eleodes fischeri MANNERHEIM, Revue Zool., III, 1840, p. 137 ; Bull. Soc.

Nat. Moscow, XVI, 1843, p. 269 .

Discogenia marginata LECONTE, Smithson. Miscell. Coll. , No. 167, 1866,

p. 117.-HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 320.

Black, oval, and more or less elongate.

Head twice as wide as long, equal to one-half the width of the

prothorax, plane to feebly convex, shining, more or less impressed

laterally near the frontal suture, sparsely punctate, confluently so

at the sides. Antenna reaching to the posterior fourth of the pro-

thorax, outer joints gradually and feebly dilated ; the third about

three times as long as the second ; fourth twice as long as the same ;

fifth , ninth, and tenth subequal ; sixth, seventh, and eleventh equal in

length and slightly longer than the fifth.

Pronotum feebly shining, widest at the middle, about two-fifths

wider than long ; disc evenly and not strongly convex, rather coarsely,

irregularly, at times confluently punctate, laterally not broadly and

very feebly impressed, and there scabrous from minute granules;

apex moderately and evenly emarginate, finely margined ; sides
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evenly and broadly rounded, narrowly and acutely margined, margin

reflexed ; base more or less feebly arcuate, about one-eighth of its

width greater than the apex ; apical angles nearly obtuse ; basal

angles obtuse and more or less minutely prominent.

Propleura smooth, shining, sparsely and irregularly granulate ;

more or less rugulose over the acetabular convexities.

Elytra oval, shining, widest at the middle ; humeri obsolete,

rounded ; base not margined , somewhat declivous, and scarcely wider

than the contiguous prothoracic base ; scutellum rather large and

triangular ; sides evenly arcuate, rather gradually converging at

apex, the latter gradually and somewhat produced , rather narrowly

rounded ; disc quite evenly and moderately convex, more strongly and

quite evenly rounded laterally , arcuately and more or less obliquely

declivous posteriorly ; surface rather coarsely and somewhat densely

punctate on the dorsum, becoming gradually more coarsely and sub-

asperately muricato-granulate laterally, and without any sign of

order.

Epipleura moderate in width at the humeri , gradually narrowing

to apex ; surface feebly concave beneath the humeri and subasperately

punctured.

Sterna more or less strongly rugulose and punctate ; punctures

setigerous.

Parapleura irregularly and rather strongly punctate, interstices

glabrous and shining.

Abdomen rather coarsely, thickly punctate and rugulose on seg-

ments one and two, less so on the third, very sparsely so on the fourth

and fifth.

Legs moderate in length and thickness. Anterior tibial spurs simi-

lar in the sexes the anterior spur longer than the posterior, both

acute and rather stout. Protarsi nearly similar in the sexes, both

with the first joint distinctly thickened at tip beneath.

Male.-Elongate oval and more or less pointed posteriorly. Elytra

more or less slightly wider than the thorax, evenly, obliquely, and

arcuately declivous posteriorly, with the apex acute and more or less

feebly produced . Abdomen moderately oblique and convex, feebly

and broadly flattened on first two segments. Anterior femora armed

with an obtuse tooth . Protarsi with the first joint feebly and trans-

versely produced at apex beneath, plantar groove obliterated apically,

space between the apico-marginal tufts of spinules simulating it .

Female. Somewhat robust. Elytra rather broadly oval and wider

than the prothorax, slightly pointed, arcuately and slightly obliquely

declivous posteriorly. Abdomen horizontal , quite strongly and evenly

convex. Profemora mutic, scarcely sinuate. Protarsi with the first

joint distinctly and transversely produced at tip beneath, plantar

groove quite obsolete.
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Measurements.-Males : Length, 18.5-19 mm.; width, 6.5-7 mm.

Females : Length, 16-17 mm.; width, 6.5-7 mm.

Genital characters, male.-Edeagophore of the usual oblong-ovate

form.

Basale variable, oblong, more or less feebly convex, with sides very

slightly arcuate.

Apicale triangular, sides nearly straight, slightly swollen toward

base ; apex more or less acute ; base with middle lobe rather small

and rounded, sinuate laterally ; dorsal median groove moderately

wide apically and linear toward base.

Clava stouter than usual, shorter and not so attenuate toward apex.

Sternite (Plate 2, fig. 11 ) with each lobe rather long, narrowing

somewhat toward apex, the latter rounded ; external border evenly

arcuate, sometimes slightly angulate at middle, thence oblique and

straight from angle to apex ; internal border arcuate. Strongly

chitinized, surface feebly convex and thickly set with long stiff setæ

in apical half. Setæ do not extend across membrane at bottom of

the sinus.

Female (Plate 2, figs. 12 and 13 ) genital segment triangular, not

setose.

Valvula.- Dorsal plate nearly horizontal, feebly concave or convex,

impunctate ; external border nearly straight and directly continuous

with that of the apex, becoming slightly more prominent at the

transitional point on account of the external margin of apex becom-

ing slightly sinuate ; internal margin slightly reflexed, feebly arcuate

and directly continuous with the internal apical margin which is

strongly arcuate on account of the excurvature ; apical margin not

in the least defined from apex, the dorsal surface of both being di-

rectly continuous, the transitional area forming a concave surface.

Apex produced, not strongly chitinized at base externally, ex-

curved, dorsal surface more or less convex from side to side and

directed upward and slightly outward ; ventral surface concave,

directed downward and inward ; internal surface more or less mem-

branous and set with very short chitinous setæ ; tip narrowly rounded ;

fossa obsolete with surface not in the least excavated at its usual site.

Appendage minute and punctiform, without setæ and located on

the external margin, projecting but slightly beyond the margins of

its minute cavity.

Superior pudendal membrane attaining the middle of the dorsal

plate.

Ventrolateral surfaces not inflated, not strongly convex and gradu-

ally tapering from base to apex ; submarginal groove scarcely visible.

Internal margins of the valves contiguous.
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Genital fissure closed and very narrow, finely setose within. In-

ferior pudendal membrane not visible when the valves are in adduc-

tion.

Habitat. California ( San Francisco all the year around ; Alameda

County ; Trinity County, Dr. E. C. Van Dyke) .

Number of specimens studied, 60.

Type probably in the Eschscholtz collection.

Type-locality.- Near San Francisco, California.

Salient type-characters.-Thorax subopaque, slightly transverse,

sides rounded, surface densely and more or less confluently punctate,

scabrous and feebly impressed laterally along the margins. Elytra

densely subscabrous with reclinate muricate granules, declivous and

rather strongly acute behind. Anterior femora armed in the male ;

mutic in the female.

Diagnostic characters.-Although usually smaller than scabricula,

it is at times quite difficult to differentiate ; this is best done by direct

comparison : It is less strongly sculptured, thorax not so broad ,

antennæ more slender, shorter, decidedly so in the female, last joint

of the labial palpi is narrower and less triangular, legs are more

slender. The males have the elytra narrower, more obliquely de-

clivous and acute at apex, and the profemora armed with an acute

tooth.

The female has the elytra less broad, less suddenly, more obliquely

declivous posteriorly and more produced. The profemora are mutic.

The female genital characters will always decide the diagnosis.

In the male the femoral teeth are more acute in marginata than in

scabricula. I believe that the genital characters are quite constant,

for in the large series examined no mesotypical characters were

observed.

Marginata is rather abundant when its habits are known. About

San Francisco it is found around the roots of prostrate shrubs.

Mannerheim's fischeri was considered by LeConte as a large and

well-developed form of marginata. The inaccessibility of the type

precludes any efforts to determine its true relations. It might be a

scabricula; if so Mannerheim's name would have priority over that

of LeConte's.

General observations.-The mentum (Plate 6, fig. 20) has the

middle lobe large and somewhat variable. Usually quite evenly

rounded anteriorly, sometimes subtruncate, and again the sides may

be somewhat straight ; surface feebly convex and at times more or

less foveate laterally. Lateral lobes rudimentary.

The anterior margin of the prosternum is more or less strongly

deflexed. The prosternum and mesosternum the same as in scabricula.

The metasternum laterally between the coxæ is short, and equal in

length to the width of a mesotibia at middle.
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The abdominal process is subquadrate and slightly transverse,

its width is equal to the length of the third segment ; the post-coxal

part of the first segment is subequal in length to the third, the latter

is one-third of its length shorter than the second ; the fourth is a

little more than one-half as long as the second.

The abdominal intercoxal salient is one-fifth of its width greater

than that of the metasternal process.

The tibial grooves on all of the femora are quite strongly mar-

gined, distinctly concave and glabrous ; the margins are subasperate

and converge gradually to the femoral bases.

The anterior margins of the profemoral grooves are quite dis-

tinctly carinate and not very strongly dentately laminate at about

the outer sixth, thence more or less obsolete to apex.

The external borders of the protibiæ are more or less subcarinate,

those of the meso- and metatibiæ are rounded , muricately sculp-

tured, and not in the least carinate.

The protibiæ are slightly compressed, the others subcylindrical .

The tarsal grooves are more or less indicated on all of the tibiæ, but

most marked on the anterior . These grooves are all asperately

sculptured. On the protibiæ the more or less developed carinæ pass

to the outer margin of the tarsal grooves, while the internal margins

are more or less serrulate.

The anterior surfaces of the protibiæ are feebly subasperately

sculptured, and the posterior surfaces are strongly asperate.

Tarsi somewhat slender and moderate in length.

The protarsi are about one-third of their length shorter than a

mesotarsus. Joints 1 to 4, inclusive, are small, short, and slightly

transverse ; the first slightly the thickest and longest, the second,

third, and fourth subequal in length.

A mesotarsus is equal in length to a metatarsus. Joint one slightly

shorter than the third and fourth taken together ; the second, third,

and fourth subequal, short, and scarcely longer than wide ; second

slightly the longest.

A metatarsus is about one-third of its length shorter than its meta-

tibia. Joint one equal to the next two taken together ; second and

third subequal in length.

ELEODES SCABRICULA LeConte.

Eleodes scabricula LECONTE, Proc. Acad . Nat. Sci . Phila. , 1858, p. 187.

Discogenia scabricula LECONTE, Smithson. Miscell. Coll. , No. 167, 1866, p.

117.- HORN, Trans. Amer. Phil. Soc., XIV, 1870, p. 320.

Black, oblong-oval. Head nearly one-half as wide as the pro-

thorax, plane to slightly convex, opaque, rather coarsely and irregu-

larly punctate, punctures confluent laterally. Antennæ not quite
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attaining the prothoracic base, outer four joints feebly compressed,

slightly and gradually dilated, third joint scarcely as long as the

next two taken together ; fourth slightly longer than the fifth ; the

latter, sixth, and seventh subequal ; eighth about as wide as long and

subtriangular ; ninth suborbicular in outline ; tenth feebly trans-

versely oval ; eleventh ovate.

Pronotum opaque, widest at the middle and about one-half wider

than long ; disc evenly and moderately convex, rather coarsely,

densely, and more or less confluently punctate, the punctures coales-

cing more or less transversely ; sides broadly and slightly impressed

throughout along the margins, and there finely scabrous from minute

granules ; apex moderately, broadly, and evenly emarginate, finely

margined ; sides evenly and broadly rounded , with the narrow margin

reflexed ; base very feebly arcuate, finely margined , and about one-

fourth wider than the apex ; apical angles obtuse and more or less

feebly rounded ; basal angles obtuse and not in the least prominent .

Propleura smooth, more or less opaque, very sparsely and irregu-

larly granulate, more or less rugulose and concave beneath the ap-

parently explanate pronotal margins.

Elytra oval, somewhat shining, widest at the middle ; base not

margined, slightly declivous, slightly wider than the contiguous pro-

thoracic base ; humeri veryobtuse, scarcely evident ; sides evenly

arcuate, slightly convergent posteriorly, with apex rather broadly

rounded ; disc moderately convex and more strongly rounded later-

ally, arcuately declivous posteriorly ; surface coarsely and somewhat

densely punctate on the dorsum at center, becoming more and more.

scabrous laterally and about apex, the sculpturing consisting of

densely placed reclinate and more or less muricate granules that are

confused throughout. Frequently the disc is more or less flattened ,

and more strongly, less broadly, and somewhat more suddenly

rounded laterally.

Epipleura moderate in width beneath the humeri, and gradually

narrowing to apex ; surface rather thickly and submuricately punc-

tate, the interstices glabrous and shining.

Sterna scabrous from irregularly placed setigerous punctures and

rugæ.

Parapleura coarsely punctate, frequently slightly muricate.

Abdomen more or less moderately, and rather densely muricately

punctate, less so on the fourth and fifth segments, coarser and most

scabrous on the first.

Legs moderate in length and thickness. Anterior femora more or

less armed ; anterior tibial spurs similar in the sexes, the anterior

longer than the posterior, both acute. Anterior tarsi with the first

joint more or less thickened at tip beneath and slightly dissimilar in

the sexes.
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Male.-Elongate oval. Elytra scarcely wider than the prothorax,

moderately convex, arcuately and obliquely declivous posteriorly and

noticeably attenuate. Abdomen moderately oblique, not strongly

convex, more or less broadly and obsoletely impressed on first two

segments. Anterior femora armed with an obtuse tooth or simply

sinuate. Anterior tarsi with the first joint slightly thickened at tip

beneath, with small acute tufts of modified spinules at the apico-

marginal angles ; the tufts do not completely obliterate the plantar

groove.

Female.- Robust. Elytra broadly oval and noticeably wider than

the prothorax, convex, less attenuate at apex, arcuately and quite

vertically declivous posteriorly. Abdomen rather strongly convex.

Profemora slightly sinuate and with a small obtuse tooth, or entirely

mutic. Protarsi with the basal joint distinctly thickened at tip be-

neath, and bearing a small tuft of modified spinules, plantar groove

obliterated.

Measurements.-Males: Length, 16.5-23.5 mm.; width, 7.2-10 mm.

Females: Length, 20-23 mm.; width, 9-11 mm.

Genital characters, male.-Edeagophore elongately oblong-ovate

and more or less arched.

Basale oblong-oval, moderately convex and variable ; surface longi-

tudinally grooved at middle in apical half.

Apicale rather elongate, triangular, sides nearly straight, apex not

produced ; base moderately and distinctly lobed at the middle, sinuate

laterally ; dorsal surface moderately convex, with a moderately wide

median groove extending from apex nearly to the base.

Sternite with lobes rather large, each distinctly longer than wide,

rounded at apex, with the external margin nearly straight in basal

half, thence arcuate ; surface densely punctate and setose apically,

setæ moderately long and dense at tip . Membrane not setose across

the bottom of the sinus.

Female.-Genital segment subquadrate in outline exclusive of the

apices, well chitinized, apex and dorsal plate continuous internally,

not setose.

Valvula (Plate 4, fig. 1 ) .-Dorsal plate horizontal and oblong;

surface varying from feebly concave to slightly convex, occasionally

with a few scattered punctures ; external margin arcuate in apical

moiety and more or less sinuate to the base in basal half, where the

submarginal groove is visible from above, making somewhat of a

sigmoid curve upon the basal prominence of the lateral plate ; in-

ternal margin slightly or not at all inflexed and feebly sinuous:

apical margin feebly defined from the dorsal surface of apex inter-

nally, but distinct externally with the angle rectangular or narrowly

rounded.
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Apex produced and completely chitinized, divergent and feebly

decurved or recurved ; dorsal surface convex, directed upwards and

inwards; ventral surface concave and directed downwards and out-

wards ; externally and caudad to the apical margin of the dorsal

plate, deeply excavated forming a fossa, at margin of which is the

minute subpunctiform appendage, that scarcely protrudes beyond

the margins of its articular cavity, and frequently it bears a couple

of short setæ at tip .

Superior pudendal membrane reaches to the middle of the dorsal

plates, the latter being contiguous apically, but divergent basally.

Internal valvular membrane set with few fine, short setæ .

Ventrolateral surfaces evenly convex, with surface lines straight

when viewed longitudinally, rather deeply excavated beneath the

apical half of the external margin of the dorsal plate, the excava-

tion extending along the ventral surface of the apex.

Submarginal groove fine, sigmoid towards base. Internal margins

of the valves contiguous ; genital fissure a narrow cleft in apical

third, the margins finely setose, setæ soft and scattered . Inferior

pudendal membrane not visible.

Habitat.—California (Lake Tahoe, Eldorado County, July, ele-

vation 6,280 feet ; Big Trees, Calaveras County, August, elevation

4,702 feet ; Blood's Meadow, Alpine County, July, elevation 7,000

feet ; Tuolumne County , D. W. Coquillet and E. C. Van Dyke ;

Colony Mills, Tulare County, elevation 5,415 feet, Charles Fuchs

and Ralph Hopping ; Fresno, Alameda, Marin, and Sacramento

counties) .

Number of specimens studied , 50.

Type (female ) in the LeConte collection.

Type-locality.- Sacramento, California ; collector, Mr. J. Wittick.

Salienttype-characters.-Thorax opaque, transverse, sides rounded,

densely and confluently scabro-punctate, on each side broadly im-

pressed . Elytra densely scabrous with reclinate granules, declivous

and acute behind. Anterior femora with an obtuse tooth (LeConte) .

Diagnostic characters.— Scabricula has to be carefully separated

from marginata, which it resembles more than any other species, and

this can best be done by comparison : It is more roughly sculptured ,

usually larger, last joint of the labial palpi triangular, antennæ

stouter and longer, thorax broader and the legs stouter, there is also

less difference between the sexes.

The males have the elytra narrower and obliquely declivous pos-

teriorly and produced apically ; the females have broader elytra ,

which are more suddenly declivous posteriorly and scarcely produced

apically, the anterior femora are feebly armed.

This species is undoubtedly characteristic of the western foothills

of the Sierra Nevada Mountains and where the more typical form is
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found. Its presence about Sacramento and San Francisco Bay can

undoubtedly be explained by carriage by the rivers that drain the

western slopes of the mountains. Its area of distribution no doubt

naturally overlaps that of marginata, the latter being a more or less

maritime form. Specimens of scabricula indigenous to the valley

regions are smaller and with greater difficulty separated from mar-

ginata.

The female genital characters are distinctive, those of the male are

not.

A male example recently loaned to me by Mr. A. Koebele, presents

varietal characteristics as follows : Form as usual, distinctly depressed

on the elytra and pronotum, the latter distinctly sinuate before the

basal angles, where the sides are parallel for a short distance ; elytra

densely, asperately muricato-tuberculate, base transverse and the

humeri rather prominent and obtusely rounded , sides subparallel

nearly as in producta. The protibiæ are suddenly and distinctly con-

stricted at base as in Embaphion; this character is also observed in

planipennis.

This form may be known as scabricula forma deplanata.

Habitat.-Napa County, California.

This specimen surely forms a connecting link betwen scabricula

and planipennis. On the other hand it may be an aberration, and it

remains for other examples to settle this question.

General observations.-The mentum has the middle lobe large and

variable, usually rounded anteriorly from the middle ; frequently

subtrapezoidal and subtruncate anteriorly, even slightly emarginate

at apex ; surface may be feebly convex and simply punctate or more

or less foveate laterally. The lateral lobes are very rudimentary.

The anterior margin of the prosternum is usually more or less

stoutly deflexed ; between the coxæ usually strongly arcuate and more

or less vertically declivous posteriorly and not in the least mucronate.

The surface may gradually slope downward and backward from the

anterior margin to between the coxa, with which it is quite prominent

ventrally, but less suddenly so than in planipennis. The prosternum

is frequently strongly grooved between the coxæ.

In a specimen from Plumas County there is a small but well marked

mucro present . In some specimens from Tulare County (Colony

Mills ) the posterior margin is feebly compressed and quite vertical

with a feeble attempt at a mucronate angle. The mesosternum is

arcuately declivous and more or less concave.

The metasternum laterally between the coxæ is very short, about

equal in length to the width of a mesotibia at apex.

The abdominal intercoxal process is subquadrate and slightly

transverse ; its width is equal to the length of the third abdominal

segment ; the post-coxal portion of the first segment equal to the
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length of the second, the third about equal to the fourth, the latter

one-third of its length shorter than the second.

The abdominal salient is one-fifth of its own width greater than

that of the metacoxal process.

The tibial grooves of the femora are distinctly concave, with well

defined asperate or subserrulate margins. The margins of the ante-

rior and middle grooves converge gradually to the femoral bases ;

those of the metafemora become evanescent at about the middle,

thence to base the femoral surfaces are simply more or less flattened .

The grooves of the profemora have their anterior margins more or

less dentately laminate at about the outer fifth.

The external surfaces of the protibiæ are subcarinate ; those of the

meso- and metatibiæ are rounded and scabrously sculptured , not in

the least carinate. The protibiæ are slightly compressed ; the others

are subcylindrical in transverse section. The tarsal grooves are rudi-

mentary on all of the tibiæ, but most marked on the protibiæ ; all are

roughly sculptured. On the protibiæ the more or less evident carina

passes to the external margin of the groove, while the internal margin

is quite distinctly serrulate.

The anterior surfaces of the protibiæ are much less roughly sculp-

tured than the posterior surfaces.

The articular cavities of the protibiæ are partly closed, those of the

mesotibiæ almost closed, and those of the metatibiæ entirely so.

Tarsi apparently variable in stoutness and independent of sex.

The protarsi about one-third of their length shorter than a meso-

tarsus. Joints 1 to 4, inclusive, are short and subequal in length ; the

first is apparently slightly longer and slightly produced beneath.

The mesotarsi are about one-fourth of their length shorter than a

metatarsus. Joints 2 to 4, inclusive, are subequal in length and

slightly longer than wide ; the first is slightly longer and stouter.

The metatarsi are about two-fifths of their length longer than a

protarsus and scarcely two-thirds as long as the metatibia . Joint

one is distinctly shorter than the next two taken together ; the second

and third joints are subequal in length , and together about equal to

the fourth.

ELEODES PLANIPENNIS LeConte.

Eleodes planipennis LECONTE, Smithson . Miscell. Coll. No. 167, April, 1866 ,

p. 116. HORN, Trans. Amer. Phil. Soc. , XIV, 1870, p. 316.

Elongate oval to ovate, more or less shining, elytra strongly de-

pressed.

Head less than twice as wide as long, quite flat between the more or

less prominent sides of the frons, finely and sparsely punctate, punc-

tures denser laterally and on the epistoma. Antennæ rather long,

reaching a little beyond the prothoracic base , moderate in stoutness ,
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scarcely compressed or incrassate, third joint slightly shorter than the

next two taken together, fourth slightly longer than the fifth , the

latter, sixth , and seventh subequal, eighth just a trifle shorter, ninth

and tenth suborbicular, eleventh short- ovate.

Pronotum cordately and transversely oval, widest in front of the

middle, where it is scarcely one-half wider than long ; disc moderately

and quite evenly convex, finely and rather sparsely punctate, narrowly

impressed along the sides and feebly granulate ; apex rather deeply

and evenly emarginate, more or less obsoletely margined, and one-

eighth wider than the base ; sides evenly and strongly arcuate in

anterior three-fourths, thence to base obliquely and more or less

sinuate, margin feebly but distinctly reflexed to near the base, the

latter quite truncate and one-sixth to one-fourth shorter than the

length ; apical angles quite acute, not rounded, and slightly promi-

nent ; basal angles quite rectangular, not prominent nor rounded.

Propleura smooth and impunctate or sparsely and feebly muricato-

punctate and rugulose.

Elytra oval, widest at the middle, less than twice as long as wide ;

base not emarginate, usually slightly wider than the contiguous pro-

thoracic base ; humeri rounded ; sides evenly arcuate, apex feebly

produced and narrowly rounded ; disc quite flat, sometimes very feebly

convex on the dorsum, laterally rather narrowly rounded and quite

suddenly inflexed, especially near the humeri, inflexed sides quite

plane and oblique, evenly and more or less gradually arcuately

declivous posteriorly, feebly sinuate at apex ; surface finely and

scarcely densely muricately punctate on the sides and apex, some-

times quite densely so , punctures quite simple on dorsum along the

suture.

Epipleura smooth, obsoletely and very sparsely punctate ; moderate

in width beneath the humeri, thence gradually narrowing to apex.

Sterna sometimes smooth, obsoletely punctate and rugose, at other

times more coarsely sculptured.

Parapleura more or less indistinctly punctate.

Abdomen smooth, more or less dull in luster, very minutely,

sparsely and more or less indistinctly punctate, more or less rugulose

and horizontal.

Legs moderate in length and stoutness, rather densely sculptured.

Profemora more or less sinuate in outer fifth. Protibiæ quite dis-

tinctly and rather suddenly constricted at base, the constriction

opposed to the femoral sinuation ; spurs similar in the sexes, slender

and acute, the anterior slightly longer than the posterior. Protarsi

nearly similar in the sexes.

Male.-Body somewhat narrow. Elytra rather obliquely to gradu-

ally declivous posteriorly. Abdomen very moderately convex and

very feebly flattened at middle of the first two segments. Protarsi
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with the first two joints feebly but distinctly thickened at tips beneath,

each bearing a small tuft of spinules at the apico-marginal angles, the

second joint is less thickened than the first, in each instance obliter-

ating the plantar groove.

Female.- Body quite broadly oval. Elytra rather evenly arcuately

declivous posteriorly. Abdomen rather strongly convex from side

to side. Protarsi with the first joint slightly thickened at tip beneath,

bearing a small tuft of spinules.

Measurements.-Males : Length, 16-20 mm.; width, 6.8-8 mm.

Females: Length, 16.2-19.5 mm.; width, 7.5-9 mm.

Genital characters, male.-Edeagophore rather small, narrow,

oblong-ovate, slightly arched.

Basale oblong; surface not strongly convex, flattened more or less

on the dorsum, sides nearly parallel.

Apicale triangular, about one-half longer than wide, apical fourth

more or less decurved ; surface flattened, with a broad median mem-

branous groove in basal half ; sides nearly straight to tip , the latter

broad and narrowly rounded ; base rather narrowly lobed at middle

and sinuate laterally.

Sternite slightly transversely quadrate in outline. Each lobe rather

long, with external border straight or slightly sinuate in basal half,

thence evenly arcuate to apex ; internal border symmetrically curved

with the external border, both borders meeting in a rather narrowly

rounded apex ; surface very feebly convex, smooth, impunctate, and

glabrous in basal moiety, apically coarsely and sparsely punctate,

not densely setose, setæ quite long. Sinus triangular, slightly closed

at bottom by membrane which is not setose.

Female.-Genital segment (Plate 5 , fig. 6 ) triangular in outline,

about one-half longer than wide, strongly chitinized , glabrous, valves

contiguous.

Valvula.- Dorsal plate elongately triangular, impunctate ; surface

directed slightly outward as well as upward ; external border quite

straight, slightly convergent to apex ; apical border oblique, angle

rounded, internally continuous with the chitinous apex, the latter

produced, moderately excurved , convex from side to side and concave

beneath, thin and sublaminate at tip, where it is rather broad and

rounded, internal surface moderately and finely setose, dorsally

without setæ.

Appendage small and conical, bearing three or four long setæ at

tip ; fossa an excavation at base of the external surface of apex

and contiguous to the apical border of the dorsal plate.

Superior pudendal membrane attaining the apical third of the

dorsal plate and more or less longitudinally rugulose.

Basal prominences not developed.
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Ventrolateral surfaces .-Body triangular, with surface lines

straight, evenly convex from side to side ; surface smooth and im-

punctate ; submarginal groove distinct and moderate beneath the

narrowly expanded external margin of the dorsal plate, terminating

at the fossa . Apex membranous beneath its chitinous and expanded

dorsal surface, finely setose ; ventral plate distinctly defined apically.

Internal margins of the valves contiguous, fissure short and apical.

Habitat.-Arizona (Williams, May, Barber and Schwarz ; South-

ern, coll. , E. C. Van Dyke ; Chiricahua Mountains, June, Hub-

bard and Schwarz ; at base of Humphreys Peak, August, elevation

9,500 feet, F. H. Snow) ; New Mexico (F. H. Snow; Hubbard and

Schwarz ; Coolidge ; Magdalena, August, F. H. Snow, Warren

Knaus) ; Colorado (Manitou, Packard ) .

Number of specimens studied , 25 .

Type (female ) in the LeConte collection.

Type-locality.- New Mexico.

Salient type-characters.-Head and thorax sparsely and finely

punctate, subdepressed, apex broadly emarginate, base truncate,

sides strongly rounded, posteriorly briefly sinuate, basal angles rec-

tangular, small and not prominent. Elytra obliquely declivous

behind and sinuately attenuate at apex, humeri obtuse, sides suddenly

inflexed, along the suture finely punctate, at the sides and apex

densely sculptured with small slightly elevated granules, anterior

femora subsinuate (LeConte) .

Diagnostic characters. Quickly recognized from marginata and

scabricula by the flattened elytral disc. The prothoracic apex is gen-

erally slightly wider than the base, the sides are evenly arcuate

anteriorly and converge somewhat posteriorly, becoming slightly

sinuate in front of the basal angles, which are rectangular ; disc

widest in front of the middle.

In some specimens the elytra are very feebly flattened- in fact,

quite evenly but not strongly convex-and the smaller of such ex-

amples greatly resemble the elongate form of snowii found in Ari-

zona. The genital characters must here be relied upon for their

separation.

Planipennis has heretofore been considered a Blapylis. It is the

nearest approach to Embaphion that we possess ; in fact , it could

with as much propriety form a section in the latter genus as the one

in which it is now retained, and where it also must form a section

intermediate between Discogenia and Embaphion. In genital char-

acters it is an Embaphion , in facies an Eleodes.

The constriction of the anterior tibiæ at base is not peculiar to the

genus Embaphion. It is observed to a greater or less degree in the

different species of Blapylis ; it is absent in the genus Eleodes, and
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appears to be a structural modification with a function whose analogy

is found in the femoral teeth of that subgenus.

It might have been a wise course to have created a new genus for

its reception, but I am opposed to contributing unnecessarily to an

increase in the complexity of our terminology when relationships can

be understood without it.

General observations.-Mentum variable, the middle lobe is rather

large, usually rounded anteriorly ; many examples have the anterior

margin truncate and often distinctly emarginate, with sides arcuate

or obliquely straight ; surface may be feebly and evenly convex, to

strongly foveate laterally, with a well-marked meridian ridge.

The prosternum is quite evenly rounded antero-posteriorly between

the coxæ and very feebly widened behind the equator of the acetab-

ula ; it is quite prominent ventrally with the coxa ; posteriorly it is

vertically and scarcely arcuately declivous. In the series at hand

there is not the least sign of a mucro.

The mesosternum is arcuately declivous and more or less concave.

The abdominal intercoxal process is comparatively small, sub-

quadrate, and equal in width to the length of the post-coxal portion

of the same segment, the latter about equal to the length of the third;

the second is one-third of its length longer than the third ; the fourth

is equal to half the length of the second.

The abdominal process is one-fifth of its width greater than that

of the metasternal salient.

The metasternum laterally between the coxæ is short and about

equal in length to the width of a mesotibia at middle.

The femora have their tibial grooves well defined and glabrous,

their margins are rather thin and inwardly converging quite to the

femoral bases. Those of the profemora have the anterior margins

feebly laminate at the usual site of the femoral tooth.

The external surfaces of the tibiæ are more or less carinate, most

marked on the protibiæ, which are also more or less compressed.

The tarsal grooves are more or less indicated on all of the tibiæ,

frequently extending two-thirds of their lengths, most strongly de-

veloped on the protibia ; frequently the meso- and metatibiæ are

simply flattened externally.

Tarsi variable in stoutness, noticeably so in the larger specimens

and somewhat slender in the smaller ones.

The protarsi are about one-fifth of their length shorter than a

mesotarsus. Joint one distinctly longer than the second, the suc-

ceeding three about equal in length, just the least longer than wide ;

the fifth about as long as the preceding three taken together.

The mesotarsi are about one-tenth of their length shorter than a

metatarsus. First joint about one and a half times longer than the

second, the latter to the fourth inclusive subequal and distinctly

59780-Bull. 63-09- -29
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longer than wide ; fifth slightly longer than the preceding two taken

together.

The metatarsi are about three- sevenths of their length shorter than

a metatibia . First and fourth joints subequal, each about equal in

length to the second and third taken together ; the latter two are sub-

equal in length .

UNRECOGNIZED SPECIES .

ELEODES VICINA LeConte.

Elcodes vicina LECONTE, Ann. Lyc. Nat. Hist., New York, V, 1851, p.

133.-HORN , Trans. Amer. Phil. Soc. , XIV, 1870, p. 308.-CASEY, Ann.

New York Acad. Sci. , V, Nov. 1890, p. 395.

ELEODES NITIDA Casey.

Elcodes nitida CASEY, Ann. N. Y. Acad. Sci . , VI, Nov. 1891 , p. 58.

ELEODES REFLEXICOLLIS Mannerheim.

Eleodes reflericollis MANNERHEIM , Bull . Soc. Moscow, XVI, 1843, p. 270.

Genus EMBAPHION Say.

Embaphion SAY, Journ. Acad. Nat. Hist . Phila. , III , 1824, p . 254.-

LACORDAIRE, Genera des Coléopt. , V. 1859, p. 152.- LECONTE, Classif.

Coléopt. North Amer. ( Smithson. Miscell. Coll. ) , 1861, p . 226—HORN ,

Trans. Amer. Phil. Soc. Phila., XIV, 1870, p. 320.- LECONTE and

HORN, Smithson. Miscell. Coll. No. 507, 1883, p. 374.

Thorax and elytra always acutely and sometimes broadly mar-

gined, margin more or less reflexed .

The epipleura always narrow, rarely defined from the inflexed

sides of the elytra, except at apex, where they are always well defined,

not suddenly widened at base and never attaining the humeral angles

of the elytra.

The above characters are distinctive of the genus and are not

observed elsewhere in the Eleodiini.

The constriction of the protibiæ at base is not peculiar to Emba-

phion, for it is also observed in Blapylis , and to a less degree in

Discogenia.

The mentum presents no distinctive characters ; it is as variable here

as elsewhere. The middle lobe is somewhat larger than in the true

Eleodes, slightly smaller than in Discogenia ; although the lateral

lobes are not so strongly evident as in Eleodes, they are larger than

in the subgenus Discogenia.

The abdominal and metasternal processes are moderate and quite

equal in width in the present genus, and this is also occasionally

observed in Eleodes (fusiformis and opaca).

The profemora are always mutic ; the tibial spurs are quite similar

in the sexes. The anterior spurs of the protibiæ are never noticeably
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thickened , although slightly longer and larger than the posterior.

The internal spurs of the meso- and metatibia are always slightly

longer than the external. The tarsi are similar in the sexes and

simple.

The abdomen is always on the same horizontal plane as the sterna ;

its segments are on the same plane in muricatum, contusum, con-

tractum and planum ; the third segment slightly oblique in glabrum

and elongatum , and distinctly so in depressum.

The genital characters are quite characteristic and immediately

follow planipennis of the subgenus Discogenia in the evolutionary

series ; they are very different from those observed in the remaining

genera of the tribe, and only phyllogenetically related to Blaps.

The generic genital characters are as follows :

Male.-Apicale of the edeagophore triangular ; dorsal surface more

or less strongly convex, and without median groove ; sternite bilobed ;

lobes united by a membranous interval.

Female.- Genital segment triangular, or without the apices trian-

gulo-trapezoidal , somewhat depressed ; dorsal surface quite plane, not

setose . Apices of the valves produced, chitinous, more or less everted,

convex above and concave beneath. Valves contiguous beneath ; in-

ferior pudendal membrane not visible. Genital fissure narrow and

subapical.

Superior pudendal membrane reaching to about the middle of the

dorsal plates. Appendages short mammilliform, with a pencil of

rather long hairs at their tips.

Although the genital characters present slight specific differentia-

tion, they can not at present be tabulated so as to be of any practical

use.

The species should be arranged in the following morphological

sequence : depressum, elongatum, glabrum, contractum, planum, con-

tusum , and muricatum . This is also an evolutionary series indicating

genealogical relationship with Discogenia.

Such an arrangement will present to the notice of the student that

there is a gradual increase of the foliaceous margin from depressum

to muricatum ; as a consequence of this the apical emargination of

the prothorax will increase from a simple broad shallow emargina-

tion ofthe apex, so obvious in Eleodes, to the deep notch with almost

parallel sides, about equaling in depth the length of the head, as seen

in muricatum.

In the narrowly margined species the prothorax is much broader

than long (depressum) , and with an increase in the width of the

margin the pronotum proper becomes narrower, even longer than

wide.

The epipleural line follows the same rule ; in the very narrowly

margined species it is quite distinct, and indicated in the whole
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course either by a faint groove or a distinctly elevated line ; it be-

comes almost entirely absent in the broadly margined species. In the

middle of the series the marginal line of the elytra does not attain

the apex (glabrum, contractum, and planum) ; at the extremes of the

series it does.

In those species with feeble elytral margin the humeral angles are

more distinct and even prominent (depressum ) , and less so as the

margins increase. Note again what has already been said relative to

the obliquity of the third abdominal segment (see p. 451 and below) .

Genealogy. The scheme herewith presented illustrates what has

already been said above relative to the apparent progressive differ-

entiation of the species.

The two species which form the extremes of the whole series are the

most distinct , not only from each other, but from the other members

of the same dichotic stem of the ancestral trunk.

Planum
Contractum

Muricatum has the broadest foliaceous margin ; the basal angles

of the pronotal margin project

backward over the humeral an-

gles of the elytra ; the anterior

tibiæ are not carinate externally.

Contusum

Muricatum.

Glabrum

Elongatum

-Depressum

3rd. Segment Horizontal 3rd Segment Oblique

FIG. 8.- GENEALOGICAL DIAGRAM OF THE

GENUS EMBALPHION.

Depressum has the narrowest

margin; elytral base more dis-

tant from the prothorax, and

quite densely sculptured.

In each hemi-series the mar-

ginal line decreases that is,

strongest in muricatum, weakest

at apex in contractum ; strongest

in depressum, weakest at apex in glabrum.

It can be assumed that the acquisition of the obliquity of the third

segment might determine the lines of divergence from the ancestral

trunk.

A careful consideration of the diagram in connection with the

characters enumerated under the specific headings should further

elucidate the interesting relationships.

Distribution. Thus far I have studied material from the follow-

ing States and Territories : California , Arizona , Nevada, New Mex-

ico, Texas, Colorado, Kansas, Nebraska, Wyoming, and South

Dakota.

It will be observed that Embaphion has a large area of distribu-

tion-approximately two-thirds of the region west of the Mississippi

River, not entering the region west of the Sierra Nevada Mountains,

nor the extreme northwestern and northern States.

Depressum from eastern central California .

Elongatum from eastern northern California and western Nevada.
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Glabrum from Arizona and New Mexico.

Contractum from New Mexico.

Planum from Kansas and Wyoming.

Contusum from Arizona, New Mexico, Colorado, Kansas, and

Wyoming.

Laminatum from Texas.

Muricatum from Texas, Colorado, Kansas, Nebraska, and South

Dakota.

The data here given are suggestive and I shall refrain from making

any further comments upon specific distribution until more collecting

shall have been done, and it is to be hoped that future collectors will

be careful in giving full accounts of locality and elevation .

ANALYTICAL KEY TO SPECIES OF GENUS EMBAPHION.

Hind angles of prothorax subacute and overlapping the humeral angles of the

elytra ; body broadly margined___. ...muricatum.

Hind angles obtuse not overlapping the humeral angles ; body acutely but not

broadly margined.

Thorax sparsely and not coarsely punctured, distinctly margined ; not dis-

tant from the elytra ; legs black.

Elytral margin attaining apex.

Broadly oval ; males distinctly caudate__

Elongate oval ; elytra gradually narrowed .

Elytral margin not attaining the apex.

_contusum.

_elongatum.

Thorax with a moderate foliaceous margin ; elytral disc more or

less concave, smooth and obsoletely sculptured _---- -glabrum.

Thorax with margin acute, not foliaceous ; elytral dise flat or

feebly convex.

Acute margin not attaining the apex...

Acute margin attaining the apex..

-contractum.

--planum.

Thorax very coarsely punctured, slightly distant from elytra, the latter

broadly oval, subrugose ; legs ferruginous brown.

EMBAPHION DEPRESSUM LeConte.

__depressum .

Eleodes depressa LECONTE, Ann. Lyc. Nat. Hist. N. Y., V. 1851 , p. 136 .

Embaphion depressum LECONTE, Smith. Miscell. Collections, No. 140, 1866,

p. 60.- HORN, Trans. Amer. Phil. Soc. Phila. , XIV, 1870, p. 322.

Rather robust, ovate, black, thin margin of the body almost totally

wanting; thorax and elytra slightly distant.

Antenna moderately long and somewhat stout, basal joints moder-

ately pubescent, last three joints slightly thickened .

Prothorax about one-third wider than long, slightly narrowed be-

hind ; disc moderately convex, very coarsely punctate ; aper rather

feebly emarginate ; sides moderately rounded , with margin feebly re-

flexed ; base with the middle slightly prominent ; basal angles obtuse.

Elytra broadly oval, acutely margined, the marginal line reaching

the apex ; base emarginate ; humeral angles prominent ; sides strongly
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rounded, gradually narrowing to apex ; dise scarcely convex, acutely

inflexed at the sides, sculptured with rows of moderately coarse

punctures, bearing short hairs, and more or less distinctly rugose.

Epipleure with superior marginal line distinctly elevated .

Abdomen with the third segment placed more or less obliquely to

the second . Legs ferruginous brown.

Male. Third abdominal segment distinctly obliquely placed to

the second. Anterior tibiæ suddenly and briefly sinuate at base.

Female. Third abdominal segment slightly oblique to the second.

Anterior tibiæ gradually narrowing at base.

Measurements.-Length, .38-.44 inch.

Habitat.-California

Horn) .

(Vallecito, LeConte ; Maricopa Desert,

Unknown to me in nature. Extremes of this species should always

be carefully compared with those of E. planipennis.

EMBAPHION ELONGATUM Horn.

Embaphion elongatum HORN, Trans. Amer. Phil. Soc. Phila. , XIV, 1870, p.

321.

Elongate, oblong-oval, nearly three times longer than wide, mar-

gins of body not foliaceous, surface dull , acute elytral margin reach-

ing to the apex ; usually finely sculptured.

Head small, scarcely twice as wide as long, quite flat, impressed

laterally within the supra-antennal convexities, the latter quite prom-

inent, impression extending more or less feebly along the frontal

suture ; surface finely, sparsely, irregularly and muricately punctured,

obsoletely so at times. Antenna long, reaching beyond the pro-

thoracic base, outer four joints feebly compressed , scarcely widened,

third joint equal to the next two combined, fourth to the seventh,

inclusive, subequal ; eighth slightly compressed and subtriangular ;

ninth circular, and at times slightly widened ; tenth suborbicular ;

eleventh oval to ovate.

Pronotum about one- fourth wider than long, evidently narrowed

behind ; margin acute, moderately explanate, more or less reflexed ;

disc feebly to moderately convex, finely and sparsely asperately

punctate, granular laterally on the margins ; apex more or less

moderately emarginate the emargination less than one-third to one-

fourth wider than deep, obsoletely margined ; sides evenly and

moderately arcuate from apex to base ; base proper truncate to feebly

arcuate and about equal to the apex proper, obsoletely margined :

apical angles narrowly rounded , subacute, attaining the eyes ; basal

angles obtusely rounded and projecting slightly beyond the middle

of the base.

Propleura more or less concave beneath the margin at point of

reflexion , surface smooth, opaque and very sparsely, finely punctulate.
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Elytra elongate oval, fully twice as long as wide ; base subtruncate,

feebly sinuate laterally ; humeral angles more or less distinct ; margin

acute, not foliaceous nor suddenly formed, evenly and gradually

reflexed and attaining the apex; sides feebly arcuate, gradually nar-

rowing to apex and attenuately converging, apex acute and not pro-

duced ; disc more or less concave, suture frequently raised posteriorly :

here the disc is more or less biconcave, gradually, evenly arcuately

declivous behind, acutely inflexed laterally, the inflexed sides moder-

ately oblique and plane ; surface sculptured with fine, irregularly,

sparsely, and evenly placed, subasperate punctures, the inflexed sides

similarly sculptured ; each puncture bears a very minute decurved

seta.

Epipleura narrow, scarcely at all differentiated from the inflexed

sides ofthe elytra and similarly punctured ; distinctly defined at apex

and feebly, minutely dilated beneath the elytral apices.

Sterna opaque and finely, irregularly sculptured .

Parapleura opaque and obsoletely punctate.

Abdomen opaque, finely, rather evenly and not densely punctulate ;

first two segments horizontal, third slightly oblique, last two much

less convex.

Legs long and rather slender ; posterior femora usually as long as

the first four abdominal segments ; profemora mutic ; tibial spurs

quite similar and the protarsi simple.

Male.-Elongate and rather narrow. Abdomen quite strongly

convex, median surface of the first three segments more or less broadly

and feebly impressed. Anterior tibiæ suddenly and briefly con-

stricted at base.

Measurements.-Males : Length, 15-20 mm.; width, 6-8 mm.

Genital characters, male.—Edeagophore elongately subfusiform, six

to eight times longer than wide, more or less arched.

Basale elongate, about five times longer than wide ; sides sub-

parallel to slightly arcuate ; surface transversely and moderately

convex, distinctly membranous centrally at the distal extremity.

Apicale rather slender, elongately triangular ; dorsal surface moder-

ately convex, with a median linear groove at middle two-thirds, very

sparsely and finely punctulate : sides briefly arcuate at base and

middle, with intervening edge and side of apex feebly sinuate ; apex

subacute and slightly produced ; base distinctly bisinuate with a

median subacute lobe.

Sternite subparabolic in outline, circularly concave at middle like

a watch-glass between the bases of the lobes. Each lobe triangular

and distinctly longer than wide ; external border evenly arcuate,

apex subobtusely rounded, and the internal border straight or feebly

sinuate ; surface more or less convex, concave internally to sinus,

basal third smooth and almost impunctate, apical two-thirds densely
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punctured and clothed with quite long setæ. Sinus triangular, two-

thirds closed by membrane, the latter setose.

Habitat.-Nevada ( Horn ; Hubbard and Schwarz ) ; California

(Lassen County, Charles Fuchs) .

Number of specimens studied , 2 (males) .

Type in the Horn collection ; collected by Mr. William M. Gabb.

Type-locality.-Western Nevada.

Salient type-characters.—The most elongate of our species. Pro-

thoracic margin acute, moderately explanate and reflexed . Elytra

with margin simply acute and extending to apex. Epipleuræ indis-

tinctly defined except at apex.

Diagnostic characters.-The elongate form, with elytra gradually

and arcuately narrowing to apex give a characteristic facies.

Separated from contusum by its narrower form, besides the

body has a greater dorso-ventral thickness, and the males are not

caudate. In planum the elytral margins do not reach the apex, in

elongatum they do. From depressum by its elongate oval elytra ,

obsoletely defined epipleuræ and by having the basal joints of the

antennæ less pubescent.

General observations.-The mentum is rather small, middle lobe

variable, sides converging anteriorly, straight or more or less arcuate,

with apex rounded or subacute ; surface very slightly convex and more

or less feebly foveate laterally.

The prosternum is arcuately prominent ventrally with the coxæ,

feebly compressed and sometimes subvertically truncate posteriorly.

Mesosternum arcuately declivous and rather deeply concave.

The abdominal intercoxal salient is small and quite quadrate, one-

half of its width shorter than the post-coxal portion of the same seg-

ment, the latter subequal in length to the second ; third segment a

little shorter than the second ; the fourth is one-half the length of the

second.

The abdominal and metacoxal salients are quite equal in width.

The metasternum laterally between the coxæ is short and equal in

length to the width of a mesotibia at middle.

The tibial grooves of the femora are well developed, more or less

concave externally, becoming flat internally, glabrous and impune-

tate ; margins distinct , more or less acute and gradually converging

to the femoral base.

The protibiæ are distinctly compressed, and carinate externally ;

carina quite entire, surface longitudinally grooved behind the same,

groove asperately sculptured .

Meso- and metatibiæ subcylindrical in section , flattened or grooved

externally, grooves opaque, glabrous and more or less punctate.

The tarsi are moderate in length and stoutness.
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Protarsi about one-fifth of their length shorter than a mesotarsus.

First four joints short, subequal in size and length, the first not

noticeably longer, each just a little wider than long ; the fifth equal

to about the preceding three in length .

Mesotarsi about one-fourth of their length shorter than a meta-

tarsus. The first joint just the least shorter than the next two com-

bined ; joints two to four inclusive about equal in length and just a

little longer than wide ; the fifth about equal to the preceding two

combined.

The metatarsi are slightly more than one-half as long as a meta-

tibia . The first joint is just a little shorter than the next two com-

bined ; the second and third subequal and distinctly longer than wide ,

both together equal to the fourth .

EMBAPHION GLABRUM, new species.

Suboblong oval, twice as long as wide, nigro-piceous , surface more

or less shining, quite smooth, obsoletely sculptured, margins of the

pronotum moderately reflexed .

Head about twice as wide as long, plane or feebly convex, slightly

impressed laterally, sometimes along the frontal suture, sides not

strongly prominent, obsoletely punctulate. Antenna rather slender

and equal in length in the sexes, reaching slightly beyond the pro-

thoracic base, very slightly compressed in outer four joints, which are

also feebly dilated , third joint equal to the next two taken together,

fourth scarcely longer than the fifth , sixth and seventh very slightly

shorter and subequal, eighth subtriangular, ninth and tenth sub-

orbicular, eleventh ovate.

Pronotum proper slightly wider than long and about as wide as

one elytron, margins thin and moderately foliaceous, reflexed and

concave ; disc moderately convex, smooth and obsoletely punctulate,

laterally obsoletely granulate and rugulose ; apex moderately deeply

emarginate, the emargination about four times wider than deep,

obsoletely margined ; sides evenly rounded from base to apex, not

noticeably widening at base ; base truncate and about equal to the

apex proper, finely margined ; apical angles moderately rounded ,

reaching to the eyes ; basal angles rounded and slightly more promi-

nent posteriorly than the base.

Propleura smooth and impunctate.

Elytra oval, width equal to about two-thirds of the length, margins

acute, slightly reflexed and not quite attaining the apex ; base sub-

truncate ; humeri proper obtuse and rounded, not anteriorly promi-

nent ; sides quite evenly but not strongly arcuate, apex simply sub-

acute ; disc smooth, more or less transversely concave or feebly bi-

concave, sometimes plane between the reflexed margins, frequently



458 BULLETIN 63 , UNITED STATES NATIONAL MUSEUM.

slightly and briefly arcuately declivous at base, and arcuately de-

clivous posteriorly as usual ; inflexed sides not strongly oblique,

quite plane at the middle, feebly concave beneath the humeri and

distinctly so where it passes into the apex ; surface smooth and obso-

letely punctate, inflexed sides smooth and impunctate.

Epipleura smooth, impunctate and obsoletely defined , except at

apex; surface on the same plane as the inflexed sides of elytra.

Sterna and parapleura smooth and more or less obsoletely sculp-

tured.

Abdomen obsoletely sculptured and smooth ; third segment more

or less oblique to the fourth and fifth segments which have a feeble

transverse convexity.

Legs moderate in length and thickness. Anterior femora mutic,

tibial spurs quite similar and the tarsi are alike in the sexes, and

simple.

Male.-Elytral disc rather obliquely arcuately declivous pos-

teriorly, apex acute and just noticeably produced. Abdomen moder-

ately convex and broadly impressed on first two segments. Protibiæ

briefly and moderately constricted at base.

Female.-Elytral disc arcuately and more or less vertically decliv-

ous behind, apex simply subacute, abdomen rather strongly convex.

Protibiæ gradually and feebly narrowed at base.

Measurements.-Male: Length, 17 mm.; width, 8.2 mm. Females:

Length, 15-17 mm.; width, 7.5-8.5 mm.

Genital characters, Male.-Edeagophore elongate subfusiform, six

to eight times longer than wide and more or less arched.

Basale elongate and about five times longer than wide, sides more

or less feebly arcuate, surface moderately convex.

Apicale elongately triangular ; dorsal surface moderately convex,

without median groove (in the few specimens examined ) , impunctate ;

sides broadly and feebly sinuate ; apex subacute and rather slender ;

base bisinuate with a median triangular lobe.

Sternite as in elongatum.

Female.-Genital segment triangular in outline , rather elongate,

surface quite plane and not setose .

Valvula (Plate 5, fig. 14 ) .-Dorsal plate oblong-triangular ; surface

very slightly concave, smooth, obsoletely and sparsely punctate ; ex-

ternal border more or less sinuate ; internal border very feebly arcu-

ate ; apical margin short and more or less feebly rounded or truncate,

directly continuous with the dorsal surface of the apex in the internal

third, angle rounded, not setose . Apex chitinous, produced and

arcuately everted , convex above and concave beneath, tip rounded,

excavated externally at base for the appendage, the latter rather

short mammilliform , with a few moderately long setæ at tip . Basal

prominences obsolete.
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Superior pudendal membrane attaining the middle of the dorsal

plate, finely and longitudinally rugulose.

Ventrolateral surfaces.-Body somewhat depressed, surface lines

straight when viewed longitudinally, moderately convex transversely,

smooth and shining ; submarginal groove distinct beneath the not ex-

planate external margin of the dorsal plate. Internal margins of the

valves contiguous in basal four-fifths. Fissure very narrowly fusi-

form in apical fifth , membrane not visible.

Habitat.-Arizona (Winslow, Barber and Schwarz ; Holbrook,

H. F. Wickham) ; New Mexico (Coolidge, Wickham ) .

Number of specimens studied, 7.

Sexitypes (Cat. No. 12235 ) in the U. S. National Museum collection .

Type-locality.—Winslow, Arizona.

Salient type-characters.-Surface smooth, more or less shining and

obsoletely sculptured. Pronotum with the lateral margins thin and

moderately foliaceous, reflexed and concave. Elytral margins acute,

slightly reflexed and not quite attaining the apex ; disc more or less

slightly concave.

Diagnostic characters.-Conspicuous on account of its smooth in-

teguments and entire absence of the short setæ that are so noticeable

in all of the other species. The body has a much greater dorso-

ventral thickness than any of the species before me. The sexes are

also less differentiated than in any other. It differs from contusum ,

elongatum , and depressum in not having the marginal lines of the

elytra attain the apex. From planum by its moderately foliaceous

prothoracic margins, more or less concave elytral disc and in the

smooth and obsolete sculpturing.

Glabrum appears more robust than any other form on account of

the unusual dorso-ventral thickness.

General observations.-Mentum with the middle lobe slightly

smaller than usual, subtruncate anteriorly and feebly straightened

laterally, the sides oblique and converging to apex, the outline is

more semicircular than otherwise ; surface smooth and somewhat

punctate laterally.

The prosternum is quite prominent ventrally with the coxæ,

arcuate antero-posteriorly and rather vertical posteriorly, not in the

least mucronate.

Mesosternum arcuate and more or less vertically declivous, longi-

tudinally concave.

The abdominal process is slightly transverse , in width scarcely as

long as the third abdominal segment ; the post-coxal portion of the

first about equal to the second, the latter is twice as long as the

fourth ; the third is about one-half of its length shorter than the

second segment.

The abdominal and metasternal salients are equal in width.
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The metasternum laterally between the coxæ is short, in length

about equal to the width of a mesotibia at middle.

The tibial grooves of the femora are entire , glabrous, flat to more

or less concave, their margins moderate to feeble and acute, converg

ing to the femoral base in each, where they are scarcely contiguous.

The external surfaces of the tibiæ are as in planum.

The tarsi moderate as usual.

The protarsi are about one-fourth of their length shorter than a

mesotarsus. First four joints small and subequal , the first distinctly

longer than wide, second, third, and fourth as wide as long ; the fifth

about equal in length to the preceding three combined .

The mesotarsi are about one-fifth of their length shorter than a

metatarsus. The first joint is about one and a half times longer than

the second; joints two to four inclusive are subequal in length and a

little longer than wide; the fifth about equal in length to the pre-

ceding three taken together.

The metatarsi are about two-thirds as long as their respective meta-

tibia. The first joint is about equal to the second and third combined ;

the fourth equal to the first ; the second and third are subequal in

length and about one and a half times longer than wide.

EMBAPHION CONTRACTUM , new species.

Oblong-oval, piceous black, feebly shining to subopaque, sides of

the body not foliaceous, acute elytral margin not attaining the apex ;

pronotum constricted in basal eighth ; each puncture with a very

short, semierect seta.

Head moderately large, more or less plane to feebly convex between

the eyes, rather broadly and distinctly impressed within the supra-

antennal convexities, frontal suture more or less feebly evident ;

surface sparsely, irregularly, and somewhat finely punctate, punctures

slightly denser at the periphery.

Antenna long and moderately slender, outer four joints feebly

compressed and scarcely dilated ; third joint equal to the next two

taken together ; fourth scarcely longer than the fifth ; the latter to

the seventh, inclusive, subequal in length ; eighth subtriangular and

longer than wide ; ninth and tenth very feebly transversely oval ;

eleventh pointed ovate and scarcely longer than wide.

Pronotum with the total width about one-half greater than the

length, margin acute and not foliaceous ; disc proper about as wide

as long, moderately, broadly, and evenly convex, sparsely, irregularly,

and not strongly punctate, with a more or less feeble transverse anti-

basal impression, laterally rather broadly impressed or feebly con-

cave within the slightly reflexed acute margins, surface here more

opaque and obsoletely sculptured ; apex broadly, evenly, and moder-
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ately emarginate, evidently not beaded ; sides evenly and moderately

arcuate to the basal seventh or eighth, there quite abruptly con-

stricted with sides parallel or slightly convergent to base, the latter

slightly arcuate and rather coarsely but not strongly beaded , equal

in width to the apex ; apical angles very narrowly rounded ; basal

angles subrectangular.

Propleura smooth, opaque, and obsoletely sculptured.

Elytra oblong-oval, widest at the middle, a third of the length

longer than wide ; base feebly emarginate between the rather broadly

rounded and slightly more anteriorly prominent humeri; sides evenly

and moderately arcuate, more strongly convergent in apical fourth

where they are feebly and broadly sinuate, the apex appearing some-

what produced and subparabolically rounded ; disc flat to feebly con-

vex, limited laterally from the obliquely inflexed sides by an acute

margin, that does not attain the apex, arcuately declivous pos-

teriorly in apical third ; surface irregularly and not densely subas-

perately punctate, at times there is a distinct tendency to a serial

arrangement, the punctures are slightly denser and a little more

muricate at the periphery, the acute margin is subserrulate ; inflexed

sides more or less obsoletely punctate.

Epipleura narrow and not dilated at the base, gradually narrow-

ing to apex; surface smooth and impunctate ; superior margin not

defined in basal half, thence to apex well developed.

Sterna quite smooth and more or less obsoletely sculptured .

Parapleura rather coarsely and more or less obscurely punctate.

Abdomen smooth, very sparsely and finely punctulate, more or less

obsoletely rugulose ; punctules more distinct and denser on the fifth

segment.

Legs slender and moderate in length, femora mutic, anterior tibial

spurs subequal and the tarsi similar in the sexes.

Male.-Unknown to me, the secondary sexual characters are prob-

ably as in planum.

Female.-Moderately broad. Abdomen not very strongly but

evenly convex. Anterior tibiæ quite gradually and slightly sinuate at

base.

Measurements.-Males : Not studied. Females: Length, 18–21.5

mm ; width, 9-10 mm.

Genital characters, male.-Not studied .

Female.-Genital segment elongate and triangular in outline , dor-

sal surface more or less transversely ogival in section, impunctate and

not setose.

Valvula (Plate 5 , fig. 20 ) .-Dorsal plate oblong-triangular, about

four times longer than wide ; surface feebly convex basally and

concave apically ; external border more or less sinuous ; internal bor-

der nearly straight and somewhat beaded ; apical margin arcuate in
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external two-thirds, becoming continuous internally with the inner

margin of the fossa . Apex produced and not everted, sides sub-

parallel, externally continuing the line of the dorsal plate, tip rather

broadly rounded, dorsal surface concave ; internally the valvular

membrane is finely setose and semi-chitinous caudad to the pudendal

membrane.

Appendage short and nearly hemispherical, projecting very little

beyond the fossa , setose at tip, setæ long forming a loose pencil.

Fossa rather broad and not sharply defined .

Superior pudendal membrane reaching to the apical fourth of the

dorsal plate and longitudinally rugulose.

Basal prominences scarcely at all prominent.

Ventrolateral surfaces transversely convex, surface lines straight

when viewed longitudinally, concave apically before the apices. Sub-

marginal groove distinct beneath the feebly explanate external margin

of the dorsal plate. Internal margins of the valves contiguous in

basal two-thirds ; genital fissure very narrow in apical third. Inferior

membrane not visible.

Habitat.-New Mexico (Cloudcroft, elevation 9,000 feet ) .

Number of specimens studied, 7 ( females) .

Types in my own collection.

Type-locality . Cloudcroft, New Mexico ; collector, Warren Knaus.

Diagnostic characters.-The seven specimens studied are homomor-

phic and distinct from their congeners. The shortening of the ex-

panded pronotal margin is quite remarkable, and the basal constric-

tion causes the prothorax to appear more distant from the elytra than

in depressum.

In fact, the form of the prothorax is an approach to that observed

in Eleodes planipennis. Contractum appears as a step toward the

bridging over of the gap between Eleodes planipennis and Em-

baphion. It is also significant that both should inhabit the same

geographical region. Some specimens of planipennis exhibit a ten-

dency to a thinning and reflexion of the pronotal margins, but never

to an acuteness of the elytral margins. When such examples are

found planipennis must be referred to Embaphion.

In depressum the acute elytral margin attains the apex, in contrac-

tum it does not.

In planum the acute and expanded pronotal margins reach to and

slightly beyond the base, while in contractum they are abbreviated

posteriorly and not extending beyond the basal seventh or eighth, the

true basal angles being exposed.

Contractum is without doubt an extreme and perpetuated modifi-

cation of planum. In the series of contractum examined the abdo-

minal segments are not oblique.
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I am indebted to Mr. Warren Knaus for this interesting addition to

our list.

General observations.-The mentum is rather small, feebly trans-

verse, more or less arcuate anteriorly, although at times apparently

subtruncate, sometimes feebly impressed at apex so as to appear some-

what emarginate ; surface feebly convex, glabrous, and obsoletely

punctate at center, narrowly impressed peripherally within the mar-

gin, there opaque and distinctly punctate.

Prosternum less suddenly protuberant ventrally than in planum,

otherwise the same.

The mesosternum is quite vertical and arcuately declivous, more or

less concave as usual.

The metasternum laterally between the coxæ is as long as the width

of a mesotibia at apex.

The metasternal and abdominal salients are quite equal in width.

The abdominal process is a little longer than wide. The post -coxal

portion of the first abdominal segment is about equal to the third in

length; the second is about twice as long as the fourth segment.

The tibial grooves of the femora are well developed, more or less

concave, but not strongly so. The margins are subcariniform exter-

nally, becoming more or less evanescent internally. On the profemora

the grooves have the margins slightly arcuate and about attaining

the femoral base ; those of the meso- and metafemora have the mar-

gins quite straight, scarcely attaining the base on the former and

evanescent at basal fifth on the latter.

The protibiæ are feebly compressed and distinctly carinate ex-

ternally ; tarsal grooves more or less obsolete, articular cavities

closed. On the meso- and metatibiæ the grooves are more or less de-

veloped and narrow on apical two-thirds, slightly glabrous, margins

asperate, and the articular cavities are closed.

The tarsi are the same as in planum.

The protarsi are about two to three-fifths of their length shorter

than a mesotarsus, joints two to four subequal in length and scarcely

as long as wide; the first joint is a little longer than wide ; the fifth

is just the least longer than the three preceding joints taken together .

The mesotarsi are about two-fifths of their length shorter than a

metatarsus. Joints two to four, inclusive, are subequal in length and

slightly longer than wide ; the first joint is about one-half longer than

wide ; the fifth is slightly shorter than the preceding three joints taken

together.

The metatarsi are distinctly more than a half longer than their

respective tibia. Joints two and three are subequal in length and

distinctly more than one-half longer than wide, and together as long

as the fourth; the first is scarcely as long as the next two taken

together.
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EMBAPHION PLANUM Horn.

Embaphion planum HORN, Trans. Amer. Phil. Soc. Phila., XIV, 1870, p. 321.

Oblong-oval, about twice as long as wide ; margins of body not

foliaceous, acute elytral margins not attaining the apex ; surface more

or less dull.

Head moderate, about twice as wide as long, quite plane between

the eyes, feebly impressed laterally ; sides of the frons slightly promi-

nent, finely, rather sparsely punctate, each puncture with a minute

curved seta , frontal suture at times distinct, sometimes slightly

impressed. Antenna quite long; outer four joints scarcely com-

pressed or widened ; third joint about equal to the next two taken

together ; fourth to the seventh, inclusive, subequal ; eighth triangu-

lar ; ninth and tenth suborbicular ; eleventh ovate.

Pronotum one-sixth to one-half wider than long and slightly nar-

rowed behind; margin acute, not foliaceous nor suddenly formed ;

disc feebly convex, finely and rather sparsely punctate, punctures

becoming slightly denser laterally, each with a small curved seta ;

apex evenly but not deeply emarginate, the emargination four or five

times wider than deep, usually very finely margined ; sides evenly

and moderately arcuate from base to apex ; margin slightly explanate,

widening a little posteriorly, feebly reflexed ; base distinctly shorter

than apex, transverse, and obsoletely margined ; apical angles obtusely

rounded, attaining the eyes ; basal angles obtuse , rounded, and pro-

jecting slightly beyond the middle of the base.

Propleura smooth, impunctate, and obsoletely rugulose, defined

from the inferior surface of the pronotal margin by a shallow groove.

Elytra elongate oval, base at middle slightly prolonged and feebly

sinuate laterally ; humeral angles distinct and rounded ; margin acute,

feebly reflexed and not attaining the apex; sides evenly arcuate, grad-

ually converging apically ; apex acute and not caudate ; disc flattened ,

at times feebly convex, never concave, evenly and rather gradually

arcuately declivous posteriorly ; acutely inflexed laterally, the inflexed

sides feebly convex ; surface sculptured with subasperate punctures,

that may be serially arranged or irregular and somewhat denser

laterally; the inflexed sides are irregularly and rather sparsely punc-

tate. Each puncture bears a short curved seta.

Epipleura narrow and not dilated at base, gradually narrowing to

apex ; superior margin distinctly defined ; surface glabrous and im-

punctate.

Sterna more or less feebly punctate and rugulose , feebly shining.

Parapleure quite glabrous, feebly and obsoletely punctate.

Abdomen horizontal, more or less shining, sparsely or not very

densely punctulate, obsoletely rugulose.

Legs moderate and rather slender, anterior femora mutic , tibial

spurs similar and the protarsi simple in the sexes.
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Male.-Somewhat narrow. Antennæ reaching considerably be-

yond the prothoracic base. Abdomen moderately convex, first three

segments rather broadly impressed along the middle. Protibiæ

suddenly and briefly sinuate at base.

Female. More robust. Antennæ reaching slightly beyond base

of the prothorax. Abdomen rather strongly convex. Protibiæ

gradually narrowing at base.

Measurements.-Males : Length, 14–19.5 mm.; width, 6-9 mm. Fe-

males: Length, 13.2–17 mm.; width , 7–8.5 mm.

Genital characters, male.-Edeagophore very slender, elongate, and

moderately arched .

Basale about five times longer than wide, rather strongly convex

from side to side, the latter feebly arcuate.

Apicale small, triangular, slightly elongate ; surface rather strongly

convex and without groove ; sides feebly and broadly sinuate ; apex

gradually attenuated and acute ; base with a rather short, subacute

lobe at middle and feebly sinuate laterally.

Sternite transversely triangulo-parabolic in outline. Each lobe

triangular, with external border more or less arcuate to apex, the

latter subacute and rather gradually narrowed ; internal margin

nearly straight and oblique ; surface more strongly convex along the

external border, thence sloping inward, rather densely punctate in

apical two-thirds, setose, setæ long and rather dense, especially in

apical third. Sinus more or less semicircular, membrane more or

less setose across the same.

Female.-Genital segment (Plate 5, fig. 9 ) triangular, surface quite

plane, impunctate and not setose.

Valvula.-Dorsal plate elongately subtriangular, moderately nar-

rowed from base to apex ; surface plane and glabrous ; external

border more or less feebly sinuate ; apical margin truncate at middle,

internally continuous with surface of the apex, angle evenly rounded ;

internal margin very feebly arcuate. Apex produced and chitinous ,

more or less everted, convex above and concave beneath, tip rounded.

Fossa at base of the external surface of apex and beneath apical mar-

gin of dorsal plate.

Appendage short mammilliform, with a pencil of four or five-

rather long setæ at tip .

Basal prominences moderately developed .

Superior pudendal membrane attaining the apical fourth of the

dorsal plate, and longitudinally rugulose.

Ventrolateral surfaces.-Body slightly protuberant laterally in

basal half, feebly concave laterally before the apices ; surface lines

straight. Submarginal groove shallow beneath the feebly expanded

external border of the dorsal plate. Internal margins of the valves

contiguous in basal three-fourths ; genital fissure in apical fourth

59780-Bull. 63-09-30
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and nearly closed, margins fringed with very small setæ. Inferior

membrane not visible.

Habitat.-Kansas (George Horn) ; Colorado (Denver, April, H.

Soltau ) ; Wyoming (Cheyenne, June and July, Hubbard and

Schwarz ) .

Number of specimens studied, 34.

Type in the Horn collection .

Type-locality.- Kansas.

Salient type-characters.- Thoracic margin acute, not foliaceous nor

suddenly formed , not deeply emarginate at apex. Elytral margin

acute, feebly reflexed , and not attaining the apex ; disc flattened, and

never concave. Epipleural limits distinctly defined (Horn) .

Diagnostic characters.-The thorax is distinctly wider than long,

the apical emargination is shallower and broader, the elytral disc is

flat or feebly convex, and the apices never caudate ; the margin does

not reach the apex. The epipleuræ are usually well defined and

even feebly convex.

From contusum it differs in the shallower apical emargination of

the prothorax, and by the elytral margin not reaching the apex. The

prothoracic margin is distinctly narrower.

It is recognized from elongatum by the shorter and broader form

and by the elytral margin not attaining the apex.

From depressum by the wider thoracic and elytral margins, and in

not having the marginal line reaching the apex.

Planum is undoubtedly very closely related to contusum and a

very large series might show it to be simply a subspecies. I deem

it best at present not to unite the two until further collecting has

been done. The explanate thoracic margin varies in width and the

marginal line is often indicated to apex by a line of asperities.

General observations.-The mentum is moderate, middle lobe more

or less semicircularly arcuate anteriorly from the subangulate sides.

The apex may be subtruncate and the sides straight and oblique ;

surface feebly convex and more or less obsoletely foveate laterally.

Prosternum and mesosternum as in contusum. In a few specimens

there is a very slight tendency for the prosternum to become feebly

prominent posteriorly.

The abdominal process is rather small and nearly quadrate, its

width is slightly less than the length of the post-coxal portion of

the same segment, the latter is about equal to the third in length ;

the second is one-fifth of its length longer than the third, the latter

scarcely twice as long as the fourth.

The abdominal and metasternal salients are equal in width.

The metasternum laterally between the coxæ is short, in length

about equal to the width of a mesotibia at middle.
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The tibial grooves of the femora are well developed and defined ;

surface of each plane to concave, glabrous and at times feebly rugu-

lose ; margins well defined and more or less acute, gradually con-

verging to the femoral base in each instance, those of the profemora

are slightly arcuate.

The protibiæ are slightly compressed and distinctly carinate ex-

ternally, carina more or less entire, surface behind it rather narrowly

and longitudinally grooved, groove more or less asperate .

Tarsal grooves of the mesotibiæ rather more or less evident ex-

ternally in apical two-thirds, grooves more or less narrow, sub-

glabrous or subasperate. External surfaces of the metatibiæ are

more or less flattened, scarcely grooved and asperate.

The tarsi are moderate in length and stoutness.

The protarsi are about one-fourth of their length shorter than a

mesotarsus. The first four joints are subequal in length, the first is

slightly longer than wide, the succeeding three feebly wider than

long.

The mesotarsi are about one-fifth of their length shorter than a

metatarsus. First joint scarcely as long as the next two combined ;

the second, third, and fourth subequal in length and distinctly

longer than wide ; fifth a little shorter than the preceding three

taken together.

The metatarsi about three- fifths as long as their tibiæ . First

joint quite equal to the succeeding two taken together, the fourth

just a little longer than the second and third combined, the latter

two are equal to each other.

EMBAPHION CONTUSUM LeConte..

Embaphion contusum LECONTE, Journ . Acad. Nat. Sci . Phila . , 2d ser., IV,

1858, p. 20 ; Smithson. Contrib. to Knowledge ( Coleopt. Kans. and east-

ern N. Mex. ) , 1859, p. 15, pl. 1 , fig . 8.-HORN, Trans. Amer. Phil. Soc.

Phila., XIV, 1870, p. 321 .

Var. laminatum CASEY, Ann. N. Y. Acad. Sci . , V, Nov. 1890, p. 403 .

Elongate oblong, piceous black, more or less opaque, sides of the

prothorax rather broadly foliaceous, elytral margins less strongly

so, margins distinctly attaining the apex.

Head small, less than twice as wide as long, nearly plane, broadly

and feebly impressed laterally, sides of the frons rather prominent ;

surface very finely , sparsely, and quite indistinctly punctate, each

puncture bearing a small, short, and curved seta .

Antenna long and rather slender, very feebly compressed in outer

four joints, which are feebly widened ; third joint a little shorter

than the next two taken together ; fourth slightly longer than the

fifth; the latter, sixth, and seventh subequal ; eighth slightly shorter

and subtriangular ; ninth and tenth suborbicular ; eleventh ovate.
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Pronotum proper about as wide as long, lateral margins thin and

moderately foliaceous, more or less reflexed and concave ; disc rather

moderately convex, finely and rather sparsely punctate, laterally

more densely so , each puncture with a short curved seta ; apex rather

deeply and somewhat semicircularly emarginate, the emargination

about three times wider than deep, not noticeably margined ; sides

evenly rounded, margin not widening at base ; base quite truncate,

and about equal to the apex, with a distinct marginal bead ; apical

angles obtuse, formed by the moderately advanced foliaceous mar-

gins, and are about half as long as the head; basal angles broadly

rounded, slightly more prominent posteriorly than the middle of the

base.

Propleura smooth and quite impunctate.

Elytra elongate oval, nearly twice as long as wide, margins acute ,

slightly reflexed and always attaining the apex; base quite truncate,

much wider than the contiguous prothoracic base proper ; humeral

margins rather broadly rounded, not anteriorly prominent, humeri

proper obtuse ; sides feebly arcuate or subparallel in basal half, thence

to apex quite evenly and broadly arcuate, apex more or less acute

and produced ; disc quite plane or feebly concave, sometimes biconcave

by elevation of suture in posterior half, more or less arcuately de-

clivous posteriorly, acutely inflexed laterally, inflexed sides quite

straight and oblique ; surface sculptured with subasperate punctures

which may be rather densely placed and more or less irregularly

arranged, at times somewhat serially so, occasionally the punctures

are not asperate and rather coarse ; inflexed sides irregularly and

more or less densely punctate.

Epipleura narrow, not in the least dilated at base, very gradually

narrowed to apex, smooth and impunctate ; superior margin well

defined in apical fourth, thence to base by a series of punctures,

surface on the same plane as the inflexed sides of the elytra ; widening

at apex to become the inferior surface of the more or less produced

apex.

Sterna quite smooth and more or less impunctate.

Parapleura rather sparsely and more or less indistinctly punctate.

Abdomen smooth, very sparsely and more or less indistinctly punc-

tulate, obsoletely rugulose ; third segment scarcely oblique, others

horizontal.

Legs moderate in length, rather slender. Profemora mutic as

usual, tibial spurs similar and protarsi simple in the sexes.

Male. Somewhat narrow. Antennæ reaching considerably beyond

base of the prothorax. Elytral disc more or less gradually declivous

behind, apex produced into a short cauda , which may be angulate at

the sides where the inflexed sides terminate ; cauda more or less

abruptly produced , rather oblique, and more or less asperate , with
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tips separated. Abdomen moderately convex and more or less im-

pressed on first two segments. Protibiæ suddenly and briefly sinuate

at base.

Female. Rather broad. Antennæ reaching beyond the protho-

racic base, but shorter than in the male. Elytral disc arcuately de-

clivous posteriorly, not produced at apex, but more or less acute.

Abdomen quite strongly convex. Protibiæ gradually narrowing at

base.

Measurements.-Males : Length, 15-20.5 mm.; width, 7.2-8 mm.

Females: Length, 14-19.5 mm.; width, 7-10 mm.

Genital characters, male.-Edeagophore slender, elongate oblong-

ovate.

Basale elongate oval, surface moderately convex, sides moderately

arcuate, apex deeply and triangularly emarginate to receive the base

of the apicale.

Apicale slender and elongately triangular ; surface evenly and

rather strongly convex, without groove ; sides nearly straight, gradu-

ally converging to apex, the latter acute ; base strongly and acutely

lobed at middle, oblique and broadly sinuate laterally.

Sternite subparabolic in outline. Each lobe subtriangular, external

border quite evenly arcuate to apex, the latter subacute, prominent

and slightly produced ; internal border sinuate ; surface more strongly

convex along the external border, thence sloping inward, densely

punctured in apical two-thirds, especially internally, setose, setæ

quite long and dense, more so on apex. Sinus semicircular, membrane

not setose across the same.

Female.- Genital segment (Plate 5 , fig. 8 ) elongately triangular

with the apices, or triangular-trapezoidal without the same, superior

surface plane, not setose.

Valvula.- Dorsal plate suboblong to feebly and elongately tri-

angular, slightly narrowing from base to apex ; surface plane, smooth,

and not noticeably punctate ; external border angulate at basal fourth ,

thence more or less sinuate and arcuate to apical margin, the latter

subtruncate at middle two-fourths, angle rounded, in inner fourth

continuous with the surface of apex ; internal margin quite straight

or more or less feebly arcuate. Apex chitinous, produced , and

everted, convex above and concave beneath, rounded at tip ; fossa

at base ofthe external apical surface, beneath apical margin of dorsal

plate.

Appendage mammilliform , glabrous, with a pencil of few quite

long setæ at tip.

Basal prominences feebly evident , lateral surfaces of valves slightly

visible from above.

Superior pudendal membrane attaining the apical fourth of the

dorsal plate, finely and longitudinally rugulose.
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Ventrolateral surfaces.-Body with surface lines straight when

viewed longitudinally, quite evenly convex from side to side, smooth

and shining. Submarginal groove rather small beneath the external

border of dorsal plate, which is feebly explanate in apical half, termi-

nating at the apical margin. Internal margins of the valves con-

tiguous in basal four-fifths ; fissure quite short, nearly closed, mar-

gins finely setose . Inferior membrane not visible.

Habitat.-Wyoming (Cheyenne, June, Hubbard and Schwarz ;

April, H. Soltau ) ; Colorado ( Salida, Fort Collins, Clear Creek,

South Park Region, San Luis Valley, H. F. Wickham) ; New Mexico

(Deming, July and August, Hubbard and Schwarz ; Las Vegas,

August, Barber and Schwarz ; Coolidge, Wickham) ; Arizona ( George

Horn ; Winslow, Hubbard and Schwarz ; Santa Rita Mountains,

July, Hubbard and Schwarz ; Tucson, Charles Fuchs) ; Kansas ( F. H.

Snow; George Horn) .

Number of specimens studied , 48 .

Type in the LeConte collection.

Type-locality.- Fort Laramie and Santa Fé, New Mexico.

Salient type-characters.- Opaque. Thorax with deeply emargi-

nate apex, margin broadly explanate, moderately reflexed , apical

angles subacute, basal angles broadly obtuse. Elytra with the dorsum

plane, acutely margined at apex, margin reflexed , strongly so , seri-

ately, finely and rather densely muricato-punctate. Male with elytral

apices briefly prolonged (LeConte) .

-
Diagnostic characters. In this species the thorax proper is broader,

the prothoracic margins are moderately foliaceous and reflexed , the

integuments are more or less opaque, finely and subasperately sculp-

tured, the elytral margins attain the apex. The males are briefly

caudate.

From muricatum it differs by not having the basal angles of the

prothorax prolonged backward over the humeri. The elytral margin

is thinner, narrower, and usually scarcely reflexed unless it be near

the humeri. The sides of the pronotum are rounded from apex to

base and not broader behind, the basal angles are broadly rounded

and slightly more prominent posteriorly than the middle of the base.

In contusum the males have the inferior surface of the elytral cauda

form by the dilated apices of the epipleural surface.

From glabrum it is recognized by the dull luster and finely sub-

asperate sculpturing, also by the acute elytral margins attaining the

apex.

In the U. S. National Museum collection there are two males and

two females which were collected in New Mexico. They are the

largest and most strongly developed specimens that I have seen. The

elytral apices are distinctly caudate, and the elytral disc quite evenly

concave transversely in the males and the suture is feebly raised
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posteriorly, indicating an approach to laminatum Casey. The

females have the elytral disc broadly oval and quite flat. The epi-

pleuræ are not at all defined from the inflexed sides except at apex,

they are glabrous. In these specimens the sexes have the prothoracic

margin slightly broader and more decidedly reflexed than the average

number of specimens of the typical form (forma typica) ; in fact,

some specimens have the margins scarcely at all reflexed .

These large specimens may be placed as an extreme form in the

cabinet, and labeled forma grandis.

General observations.-Mentum more or less variable and moderate

in size. Middle lobe arcuate anteriorly, or subtruncate with the

sides straight and converging to apex ; surface very feebly concave,

rather longitudinally prominent at middle and broadly, feebly con-

cave laterally and more or less punctate.

The prosternum between the coxæ is quite suddenly prominent

ventrally, antero-posteriorly arcuate, frequently more or less grooved .

Feebly widened behind the equator of the coxa.

The mesosternum is more or less obliquely and arcuately declivous,

more or less broadly and feebly concave.

The abdominal salient subquadrate and scarcely as wide as the

third segment is long ; post-coxal part of first about equal in length

to the second segment, the latter twice as long as the fourth ; third

about one-third of its length shorter than the second.

The abdominal and metasternal processes are subequal in width.

The metasternum laterally between the coxæ is very short and

about equal to a mesotibia at base.

The tibial grooves of the femora are entire, well defined and gla-

brous ; their margins are subacute and smooth. The profemoral

grooves are more or less strongly concave ; the margins converge to

become contiguous at the femoral base.

The mesofemora have the grooves scarcely concave ; the margins

converge to become feebly distant at femoral base.

The grooves on the metafemora are not concave, quite flat , with

margins gradually converging and slightly distant at base.

The protibiæ are slightly compressed and carinate externally, the

carina is entire, the tarsal groove is immediately behind it and is

frequently obsolete, the surface always asperate.

The mesotibiæ are more or less distinctly grooved externally in

apical two-thirds ; the surface of the groove is glabrous, with sparsely

placed asperate punctures.

The metatibiæ are simply flattened externally and asperate.

Tarsi moderate as usual.

The protarsi are scarcely one-fourth of their length shorter than a

mesotarsus; joints two, three, and four subequal in size and very

slightly wider than long and together about equal to the fifth ; the
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first is a little longer than the second ; mesotarsi about two-sevenths

of their length shorter than a metatarsus ; joints two, three, and

four subequal, a little longer than wide, and together just a little

longer than the fifth ; the first about one and a half times longer

than wide.

The metatarsi are about one-half of their length shorter than their

metatibia ; first and fourth joints equal in length and either one is

equal to the second and third taken together ; the latter two are sub-

equal in length, each about twice as long as wide.

EMBAPHION CONTUSUM var. LAMINATUM Casey.

Moderately robust, black and dull throughout.

Head small, very finely, sparsely, and subasperately punctate.

Antenna slender, third joint from four to nearly five times as long

as wide, eighth one-half longer than wide.

Pronotum about one-half wider than long ; dise proper very feebly

convex, fully as long as wide, and having two feeble , subparallel , and

sinuous impressions near the middle ; surface throughout finely, ex-

tremely sparsely, and subasperately punctate ; apex strongly emargi-

nate, the emargination not quite three times as wide as deep ; side

margins very widely and strongly reflexed , the outer edges parallel,

strongly and evenly arcuate throughout ; base transverse ; basal angles

broadly rounded and projecting beyond the median portion of the

base.

Elytra from one-half to four-fifths longer than wide : base trans-

versely truncate ; humeri rounded ; sides very thin and broadly but

not abruptly reflexed, the acute lateral edges parallel and feebly

arcuate in basal two-thirds, then rounded to apex and slightly pro-

longed, uniting in a prolongation of the suture ; disc distinctly wider

than the prothorax, each elytron broadly concave, the suture elevated :

inflexed sides nearly flat, somewhat coarsely and sparsely but un-

evenly punctate ; surface of disc with approximate, imperfectly

defined and feebly impressed rows of rather coarse, impressed punc-

tures, also finely and sparsely asperate.

Epipleura very imperfectly defined except near the apex.

Legs very slender.

Male. Somewhat slender.

Female.-Moderately robust.

Measurements.-Length, 14-15 mm.; width, 6.8-7.5 mm .

Genital characters not studied .

Habitat.-Texas (El Paso, G. W. Dunn) .

Unknown to me in nature.

Type in Colonel Casey's collection.

Type-locality.-El Paso, Texas.
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Casey writes that this form is related only to contusum, and I can

not help deciding that it is only one of the extreme forms of that

species. I do not consider that the peculiar form of the upper sur-

face of the elytra can give specific standing in this instance . It is

true that in the typical contusum the elytral disc is plane, but in the

series before me are examples with flat elytral discs ; others have them

slightly concave, with margins more strongly reflexed , until finally

the extreme forms approach the one here described under contusum

as forma grandis, for example ; the latter is much larger than lami-

natum, the male having a length of 20.5 mm. , width 10.5 mm.; the

female, length 19 mm., width 10.5 mm. , and is distinctly a much

larger form.

The elevation of the elytral suture is observed in some examples

of all of the species known to me.

The sculpturing is quite variable and in the extremes of a series

quite in contrast. Furthermore, the elytral punctures referred to

in the description are merely impressed foveæ, and according to

the original remarks do not appear to be in the least setigerous : “ the

finer, but strong and sparse, asperities are distributed over the sur-

face without regard to the punctures, and each bears a strong, thick,

semi-erect seta."

After a careful examination of the sculpturing under high power,

I consider that the asperities represent the true punctures, whose

margins have been produced into the minute eminences, each bearing

a seta.

The minute fovea or dents are not the true punctures. The sculp-

turing is quite similar in all of the species before me ; even the minute.

foveæ are scattered here and there. The sculpturing of laminatum

is peculiar only in the apparent abundance of foveæ.

A comparative study of the elytral setæ shows that in glabrum the

setæ are the most minute and the stoutest in contusum, the longest

and most slender in planum.

Not having seen the types nor an authentically identified specimen,

my views are, of course, founded upon the series at hand and the laws

governing homology and analogy.

EMBAPHION MURICATUM Say.

Akis ? muricata SAY, Journ. Acad. Nat. Sci . Phila., III, 1824, p. 251 .

Embaphion muricatum LECONTE, Complete Writings of Thomas Say, II,

1859, p. 149 ; in Thomson's Arcana Nat. , I , 1859, pl. XII . fig. 10.-

HORN, Trans. Phil. Soc. Phila., XIV, 1870, p. 320.

Embaphion concavum LECONTE, Proc. Acad . Nat. Sci . Phila . , VI. 1853, p.

446.

Oval to oblong-oval, brownish to piceous black, thoracic and elytral

margins very broad and foliaceous, strongly reflexed.
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Head small, less than twice as wide as long, plane, sides of the frons

slightly prominent, punctate, punctures very feebly subasperate, fine,

not dense, each with a small curved and short seta, frontal suture

usually not visible. Antenna rather long, quite slender, outer four

joints very slightly compressed and scarcely widened , third joint

shorter than the next two taken together, fourth scarcely longer than

the fifth , the latter and sixth subequal, seventh shorter, eighth feebly

shorter than the seventh and slightly triangular, ninth and tenth

suborbicular, eleventh subovate.

Pronotum with margins very broadly foliaceous, the margin more

than one-half wider than the disc, the latter comparatively narrow,

longer than wide at middle, very feebly convex, usually with irregular

depressed areas ; finely, more or less subasperately and sparsely punc-

tate ; reflexed margins wider posteriorly and more or less concave,

a little more distinctly punctate, punctures less sparse, each with a

short curved seta ; apex deeply and feebly subquadrately emarginate,

the emargination about one-half wider than deep, sides almost

parallel, and scarcely margined ; sides evenly but not strongly arcu-

ate, moderately converging from base to apex ; base proper feebly

arcuate, not margined and about equal to the length, laterally sinuate ;

apical angles rather narrowly rounded and formed by the advanced

foliaceous margins and nearly as long as the head ; basal angles are

posteriorly prominent, subacute, and projecting backward over the

basal angles of the elytra.

Propleura smooth and impunctate ; inferior surface of the foli-

aceous margins obsoletely punctate.

Elytra oval to elongate oval ; margins broad and reflexed , angles

at humeri nearly rectangular and more or less truncate at base, pos-

teriorly extending beyond the apex, the two meeting on a line with

the suture above the true elytral apex, and defined from the same by

a slight groove, borders evenly arcuate from base to apex or more or

less parallel basally ; base evenly but not strongly emarginate ;

humeri proper broadly rounded and not prominent ; sides proper

more or less evenly arcuate ; apex proper not produced and narrowly

rounded ; disc plane , feebly convex, at times slightly concave, the

inflexed sides nearly straight and oblique, gradually and not strongly

arcuately declivous behind ; surface sculptured with approximate

series of fine asperate punctures, which become more irregular and

slightly denser laterally. Each puncture bears a short and rather

robust curved seta.

Epipleura narrow, not attaining the humeral margin and not

dilated, but gradually narrowing to apex, not defined from the in-

flexed sides of the elytra and on the same plane ; superior margin

obsolete , except near apex ; elsewhere represented by a line of punc-

tures or a faint groove.



REVISION OF ELEODIINI-BLAISDELL . 475

Sterna more or less dull, finely and not distinctly sculptured.

Parapleura smooth, rather sparsely but not very distinctly punctate.

Abdomen horizontal, very finely and sparsely punctulate, obso-

letely rugulose and quite evenly convex.

Legs rather slender, moderate in length. Anterior femora mutic,

protibial spurs similar in the sexes, the anterior slightly longer than

the posterior. Protarsi simple.

Male.-Abdomen moderately convex and not noticeably impressed ;

anterior tibiæ quite suddenly and briefly constricted at base .

Female.-Abdomen rather strongly convex and the protibiæ grad-

ually narrowed at base.

Measurements.-Males : Length, 16-18 mm.; width, 9.5-10 mm.

Females: Length, 15-18 mm.; width, 9-10.5 mm.

Genital characters, male.- Edeagophore elongate oblong-ovate,

rather slender, feebly arched and slightly depressed.

Basale oblong, very moderately convex, sides feebly arcuate.

Apicale triangular, slightly depressed ; surface rather feebly con-

vex and without groove ; sides nearly straight or feebly and broadly

sinuate to apex, the latter acute and not attenuated ; base distinctly

subacutely lobed at middle, feebly and broadly sinuate laterally.

Sternite quite parabolic in outline . Each lobe rather long, with

external border more or less evenly arcuate or straight in basal half,

thence feebly arcuate to subtruncate to apex, the latter narrowly

rounded and rather prominent ; internal border oblique and short ;

surface scarcely convex, rather densely punctate in apical two-thirds ,

setose, setæ rather long and not dense.

Female.-Genital segment (Plate 5 , fig. 7 ) triangular, rather elon-

gate, including apices, or subtrapezoidal without the same, surface

quite plane and not noticeably setose.

Valvula.- Dorsal plate rather elongate-oblong or oblong-oval ; sur-

face scarcely concave, smooth, very sparsely and somewhat coarsely

punctate ; external border more or less feebly arcuate and slightly

explanate ; internal border arcuate ; apical margin more or less trun-

cate, angle rather broadly rounded, internally continuous with the

surface of apex, not setose. Apex chitinous, produced, slightly

longer than the width of dorsal plate at basal third, everted, convex

above and concave beneath, tip rounded, external border feebly ex-

cavated at base and slightly beneath the apical margin of dorsal

plate, forming the fossa .

Appendage somewhat spherically mammilliform, glabrous, with a

pencil of quite long setæ at tip.

Basal prominences obsolete.

Superior pudendal membrane attaining the middle of the dorsal

plate, finely and longitudinally rugulose.
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Ventrolateral surfaces.-Body somewhat elongately triangular,

obliquely truncate laterally at base , quite acute at the internal mar-

gins of valves in the median line at base ; surface lines straight when

viewed longitudinally, evenly convex from side to side, smooth and

shining. Submarginal groove well defined beneath the feebly ex-

planate external border of the dorsal plate, terminating at the apical

margin. Internal margins of the valves contiguous in basal four-

fifths ; fissure narrowly fusiform in apical fifth , margins finely setose,

inferior membrane not visible.

Habitat.-Texas (Mobeetee, July, H. S. Barber ) ; Colorado (Pueblo,

October 27, H. Soltau ; Colorado Springs, Greeley, June, elevation

6,000-7,000 feet, Wickham ; Fort Collins, Bellevue, West Las Animas,

Wickham) ; Kansas (Wallace County, elevation 3,000 feet, F. H.

Snow ; Rice County, Clark County, June, elevation 1,962 feet, F. H.

Snow) ; Nebraska ; South Dakota (Alexandria) .

Number of specimens studied, 40 .

Type destroyed.

Type-locality. "Arkansas at the Rocky Mountains," (Say. )

Salient type-characters.-Margins of the thorax and elytra broadly

foliaceous and strongly reflexed ; basal angles of the prothoracic mar-

gins projecting strongly backward over the basal angles of the elytra.

Diagnostic characters.-Distinct from all other species as indicated

by the salient type-characters.

The concavum of LeConte is simply a larger, longer, and narrower

form, with the broad elytral margins more suddenly and almost

perpendicularly reflexed .

General observations. The mentum is moderate in size and vari-

able. The middle lobe may be more or less arcuate anteriorly, or

truncate, evenly slightly emarginate at apex ; sides more or less

straightened, and converging anteriorly. The form anterior to the

lateral and subbasal angles is subparabolic or subtriangular.

Prosternum arcuate antero-posteriorly and somewhat prominent

ventrally with the coxæ ; sometimes more or less oblique and feebly

compressed posteriorly.

Mesosternum variable as to the degree of obliquity ; usually sub-

vertically arcuate and broadly, feebly concave.

The abdominal process is subquadrate and just the least transverse,

and equal in width to the length of the third segment ; the post-coxal

part of the first segment about equal in length to that of the third ;

the second is twice as long as the fourth ; the third is about one-third

of its length shorter than the second.

The abdominal and metasternal salients are quite equal.

The metasternum laterally between the coxæ is about equal in

length to the width of a mesotibia at apex.
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The tibial grooves of the femora are entire and well defined , gla-

brous, concave on the profemora, less so on the meso- and meta-

femora; the margins are acute and smooth, gradually converging to

the femoral base, where they meet.

The protibiæ are scarcely at all compressed nor carinate exter-

nally, simply flattened or feebly concave in apical half, forming a

slight tarsal groove, which is moderately asperate.

The meso- and metatibiæ are very feebly flattened externally in

apical half.

The tibiæ appear to be quite variable as to length . In some ex-

amples the protibiæ are scarcely more than one-half the length ofthe

metatibiæ ; while in others they are at least three-fifths as long. This

seems to be an individual variation observed more or less throughout

the tribe Eleodiini.

The protarsi are about one-fourth of their length shorter than a

mesotarsus. The four basal joints are small, the second, third, and

fourth subequal in size and length and about as wide as long ; the

first is about one-half longer than wide ; the fifth about equal to

the three preceding joints taken together.

The mesotarsi are about one-fifth of their length shorter than a

metatarsus. Joints two, three, and four are subequal in length and

slightly longer than wide ; the first is distinctly more than one and

a half times longer than wide ; the fifth about equal in length to the

preceding three combined.

The metatarsi are about half as long as a metatibia . The first joint

is about equal to the fourth ; the second and third are subequal, the

second apparently just a little longer than the third, and both taken

together about equal to the fourth.

Genus ELEODIMORPHA, new.

Body rather robust and blapyliform.

Head not deeply inserted , epistoma distinctly emarginate, sides of

the front straight and converging anteriorly and not in the least

dilated , frontal suture scarcely evident ; eyes narrow, transverse, and

subreniform ; antennæ 11 -jointed, outer three joints feebly com-

pressed. Mentum moderate, trilobed , lateral lobes rather small and

inflexed, middle lobe trapezoidal , narrowing at base as usual and

attached to a short gular peduncle, surface concave.

Maxillary palpi moderate in length, last joint triangular and mod-

erately broad ; third subtriangularly obconical, a little longer than

wide and about two-thirds as long as the second, the latter elongate

and obconical.

Labial palpi small, last joint more pyriform than triangular, con-

stricted at base on internal and lateral surfaces.
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Buccal processes of the genæ strongly and subacutely produced

anteriorly over the base of the maxillæ. Mandibles emarginate at

tip, cusps apparently equal.

Prothorax moderately transverse and margined ; pronotal apex

deeply and broadly emarginate (Plate 12, fig. 39 ) , base truncate ; pro-

sternum longitudinally impressed before the coxæ, prominent in the

median line and continuously so with the intercoxal portion , which

is mucronate posteriorly ; anterior margin of the prosternum arcuate

at middle and broadly sinuate laterally.

Elytra with the disc not strongly deflexed laterally, distinctly

margined by the superior border of the wide epipleuræ which occupy

the whole of the inflexed side, the superior epipleural margin visible

from above throughout its entire length .

Mesosternum and metasternum short and not prominent ventrally.

Anteriorly the mesosternum is concave, posteriorly meeting the meta-

sternal intercoxal salient at middle of the coxæ, suture slightly arcu-

ate. Metasternal epimera very distinct . Intercoxal process of the

first abdominal segment rectangular and broad, as usual.

Legs rather short, femora moderately compressed and widest near

the middle ; tibiæ slightly but distinctly dilated apically, feebly but

characteristically arcuate, spurs small and normal ; tarsi moderate in

length and thickness, joints proportioned as in the other members of

the tribe, spinous beneath with the plantar grooves distinct.

The tribal characters are distinct and the species has a very

Blapylis-like form and the general structure is the same. The types

were for years associated with Eleodes parvicollis, scabrosa, and

cordata in my collection.

The produced buccal processes of the genæ are as marked as in

Nyctoporis. Eleodes blanchardi presents the same condition, but to

a much less degree.

The maxillary galea is evidently quite different from that observed

in Eleodes and apparently two-jointed . I could not determine posi-

tively without dissection .

Salient generic characters.-Epistoma emarginate, sides of front

not dilated, buccal processes of the gene produced ( Plate 8 , fig. 24º ) ,

mentum concave ; impressed sides and prominent middle of the pro-

sternum, the latter with the anterior margin arcuate at middle and

sinuate laterally (Plate 8 , fig. 24' ) ; wide epipleuræ , elytral disc

not inflexed at the sides ; femora compressed and widest at middle,

tibiæ arcuate and evidently dilated apically.

These characters define a very distinct genus, very unlike anything

else found in the United States.

From its southern habitat I suspect that it may be related to some

Mexican form and have carefully searched all the literature to de-

termine that fact , but without avail. At present I have no way of
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verifying the results of my previous search and consider it a new and

very remarkable addition to our fauna.

Type of the genus.-Eleodimorpha bolcan .

ELEODIMORPHA BOLCAN, new species.

Feebly ovate, somewhat robust ; a little more than twice as long as

wide ; black, somewhat opaque ; feebly setigerous beneath ; dorsally

the very minute setæ scarcely project out of the punctures.

Head somewhat wide, almost plane, punctate, punctures coarse .

confluent on the epistoma and laterally , irregular and sparse centrally.

scattered on the vertex ; sides of the frons scarcely prominent and

feebly impressed within ; frontal suture slightly evident laterally.

Antenna moderate in length and stoutness , outer three joints feebly

compressed and slightly dilated, third joint not five times as long as

the second, scarcely as long as the fourth and fifth taken together ;

joints 4 to 8 rather short, somewhat obconical, the fourth just the

least longer than the fifth, the latter, sixth, seventh , and eighth sub-

equal ; ninth and tenth slightly transverse and oval ; eleventh short,

ovate.

Pronotum widest just in advance of the middle, transverse, about

one-half wider than long ; disc evenly and moderately convex, rather

coarsely punctate, punctures simple, irregular, and sparse centrally,

becoming denser and submuricate laterally ; aper broadly and deeply

emarginate, bottom of the emargination rather straight at middle

three-fifths , about equal to the length, marginal bead not very coarse ;

sides evenly and broadly arcuate, moderately sinuate in basal fifth ,

very briefly and feebly so just behind the apical angles, marginal bead

fine ; base truncate, rather coarsely beaded , and about one-fifth wider

than the apex ; apical angles anteriorly prominent and subacute ;

basal angles rectangular.

Propleura sparsely and submuricately punctate, and more or less

rugulose, moderately convex, not in the least concave beneath the pro-

notal margins, except at the apical angles.

Elytra oblong oval , widest at the middle, a little more than one-half

longer than wide ; base truncatc, scarcely to a little wider than the

contiguous prothoracic base ; humeri not in the least prominent ,

obtuse, angle almost distinct ; sides evenly, moderately, and broadly

arcuate; apex obtuse ; disc evenly convex from side to side, less

strongly so toward the base, more strongly so toward apex, where it is

arcuately declivous, not inflexed laterally ; surface evenly and not

very densely muricately punctate, punctures evenly arranged in evi-

dent series, each puncture distinctly defined from the others ; the strial

are smaller and less muricate, the interstitial are larger and more.

evident as small shining muricate tubercles, both series less strongly
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developed centrally, at the periphery both stronger and subequal in

size, becoming irregular about the apical declivity.

Epipleura quite broad, occupying the whole of the inflexed sides of

the elytra ; surface smooth and opaque, sparsely and finely sub-

asperately punctate ; scarcely narrowing in basal two-thirds, thence

gradually to apex ; superior margin visible from above throughout

its entire length, forming a distinct and subacute bead for the elytra .

Sterna. Prosternum impressed before the coxæ, prominent at

middle and continuously so with the intercoxal portion , continuing

forward to the apical arcuation and posteriorly ending in a conical

mucro ; surface sparsely and subasperately punctate and feebly

rugulose laterally, on the central prominent portion coarsely muricato-

tuberculately punctate, and with erect brownish hairs.

Meso- and metasterna irregularly and sparsely punctate and

more or less rugose. Mesosternum with brownish hairs.

Parapleura coarsely but not densely punctate.

Abdomen somewhat shining, first three segments rather densely

punctate and more or less rugose, the small asperities are shining

and larger centrally ; last two segments more finely and densely

punctate in their apical moieties, quite impunctate basally.

Legs moderate in length and thickness. Femora moderately com-

pressed, widest near the middle, mutic in both sexes ; tibiæ moderately

arcuate in both sexes ; spurs small and similar. Tarsi with the plan-

tar grooves entire, marginal and apico-marginal spinules as usual

and ferrugineous in color .

Male. Slightly narrower. Elytra arcuately and just the least

obliquely declivous posteriorly. Abdomen subhorizontal, moderately

convex, rather strongly, broadly and longitudinally impressed at

middle of the first three segments ; intercoxal process concave ; punc-

tuation finely muricato-tuberculate. Legs stouter, and the protarsi

moderately stout.

Female. Slightly broader and a little more robust. Elytra arcu-

ately and vertically declivous posteriorly. Abdomen evenly convex,

intercoxal process feebly impressed, segments rather sparsely and

finely subasperately punctate. Legs less stout, anterior tarsi slender.

Measurements.-Male: Length, 13 mm.; width, 5 mm. Female:

Length, 13 mm.; width, 5.8 mm.

Genital characters, male.-Edeagophore (Plate 6, fig. 11 ) obtusely

oblong-ovate in form, well chitinized , moderately elongate.

Basale oblong, about two and a half times longer than wide, rather

evenly convex, slightly depressed along the middle, with a faint indi-

cation of a median longitudinal linear impression.

Apicale rather broadly subpyriform ; apical third strongly and

quite suddenly deflexed, becoming immediately horizontal and lami-

nate, broadly rounded at apex ; dorsal surface glabrous with basal
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two-thirds somewhat depressed, laterally more arcuate and declivous,

circularly membranous at center ; sides arcuate at basal third, thence

sinuate to apical third, where it is arcuate and continuously so with

the broadly rounded apex ; base feebly lobed at middle, broadly and

feebly sinuate laterally.

Clava (Plate 7, fig . 8 ) comparatively broad, flattened, and of

nearly equal width throughout, obtuse and rounded at apex, slightly

arcuate, with convexity outward, not contiguous in the median line,

except at base, ventrad to the edeagus ; alæ of the apicale evidently

differentiated as separate elongate sclerites ( subala) , but united by

a suture to the apicale.

Sternite transversely parabolic in outline, bilobed . Each lobe sub-

triangular ; surface not strongly but slightly unevenly convex, gla-

brous, rather sparsely.punctate and pubescent in posterior two-thirds,

pubescence denser in the apical area, hairs yellowish ; external bor-

der straight and oblique in basal three-fifths, thence straight and

obliquely subtruncate to apex, the latter narrowly rounded ; internal

border quite straight ; interlobar membrane not pubescent. Sinus

triangular.

Female.-Genital segment (Plate 6 , fig. 12 ) triangular, about as

long as wide at base, superior surface quite plane, chitinized through-

out, apically very finely pubescent.

Valvula.-Dorsal plate not defined from the apex ; surface gla-

brous, plane, very sparsely and finely pubescent apically ; external

border rather straight, rounded at the angle and directly continuous

with the feebly and broadly sinuate superior margin of the fossa ;

internal border broadly sinuate in apical half, thence feebly arcuate

to the base.

Apex short, rounded at tip , chitinous, fossa on its external surface,

finely pubescent, hairs short but noticeable.

Appendage mammilliform, short, penicillate , hairs quite long.

Superior pudendal membrane long, reaching to the base of the

apex, very minutely longitudinally rugulose. Basal prominences

noticeable.

Ventrolateral surfaces quite evenly convex in basal two-thirds,

glabrous, here and there a minute hair, very feebly impressed before

the apex. Submarginal groove distinct beneath the feebly explanate

external border of the dorsal plate, subobsolete in basal fourth.

Apex feebly convex beneath. Appendage and fossa distinctly visible

from below. Internal margins of the valves contiguous, genital fis-

sure apical, small, and fusiform.

Habitat.- Bolcan Mountain, between Warner's Ranch and Julian,

San Diego County, California . Taken from beneath a log.

Number of specimens studied , 2 (male and female) .

59780-Bull. 63-09-31
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Sexitypes in my own collection.

Type-locality.-Bolcan Mountain .

Salient type-characters.-Body blapyliform, surface dull , buccal

processes of the gene produced ; prothorax deeply emarginate at

apex, angles anteriorly prominent and subacute, base truncate ; pro-

sternum impressed before the coxæ, prominent at middle and pubes-

cent. Elytra truncate and more or less coarsely margined at base,

adapted to the prothorax ; sculpturing of evident series of small

shining muricate tubercles ; epipleura wide, forming the inflexed

sides of the elytra. Legs short, femora compressed , tibiæ arcuate,

tarsi simple.

Diagnostic characters.-Distinct as defined by the salient type

characters, and can not be confused with any other species in our

fauna.

General observations. The mentum is trapezoidal, coarsely

punctate and setigerous, surface concave.

Prosternum between the coxæ feebly grooved, not prominent

ventrally and with the anterior median prominence forming a con-

tinuous and feeble arcuation from the apical margin to the tip of the

conical mucro.

Mesosternum deeply concave to receive the prosternal mucro, sides

prominent around the acetabula, pubescent.

The intercoxal process of the first abdominal segment is rectangu-

lar, slightly transverse, equal in length to the post-coxal portion, its

width scarcely equal to the combined lengths of the third and fourth

segments.

In the male the post-coxal part of the first segment is about equal

in length to that of the third, the second is a little longer than the

third.

In the female the post-coxal part is about equal in length to the

third, the second scarcely twice as long as the fourth.

The metasternal salient is about a fourth (male) to a third

(female) narrower than the abdominal salient.

The metasternum laterally between the coxæ is about as long as

the width of a mesotibia at middle.

The superior and inferior surface lines of the femora are distinctly

arcuate, most noticeable in the inferior at middle ; the tibial grooves

are well defined and subentire, the floor of each is flat, smooth, and

abruptly limited by cariniform margins, they are longitudinally

convex, the convexity is adapted to the tibial arcuation.

In the male the lateral surfaces are longitudinally impressed along

the inferior margins, not so in the female where the femora are a little

less stout and the grooves limited by thinner margins.



REVISION OF ELEODIINI-BLAISDELL. 483

The tibiæ are arcuate and each is somewhat rounded in basal half

and thence to apex somewhat compressed and distinctly but not

strongly dilated.

The protibiæ are the most compressed and scarcely carinate exter-

nally, the tarsal grooves are evident but feeble and the posterior

border of each more prominent than the anterior.

The tarsal grooves of the mesotibiæ are the best developed , their

margins are equal.

The external surface of the metatibiæ are flattened and more or less

grooved.

The articular cavities of the protibiæ are nearly open, on the other

tibiæ they are shut off from the grooves by well marked but somewhat

atrophic edges.

The relative lengths of the tarsi and also of their joints are quite

similar in the sexes.

In the protarsi joints two to four inclusive are quite equal and

short, the first is longer than wide, the fifth about equal in length to

the preceding three taken together.

In the mesotarsi joints two to four inclusive are subequal and short ,

the first is scarcely as long as the second and third taken together, the

fifth is not as long as the combined lengths of the preceding three.

In the metatarsi joints two and three are equal and together about

equal to the fourth ; the first is a little longer than the fourth.

Tarsal formula :

Pro. Meso. Meta. Metatibiæ .

Male.-2

Female.-18

21 23 41

21 28 43

Genus TROGLODERUS LeConte.

Trogloderus LECONTE, N. Amer. Entomologist, I, no. 1 , July, 1879 , p. 2 .

Body elongate, rough, opaque, eyes slightly oblique ; sides of the

frons moderately dilated, distinctly more prominent laterally than

the eyes ; epistoma moderately dilated laterally, scarcely in the least

reflexed, margin arcuate laterally and emarginate anteriorly ; labrum

moderately small, transverse, somewhat short, sinuate, strongly re-

tractile beneath the epistoma ; mandibles not at all visible from above ;

antennæ with the third joint as long as the two following combined,

eighth, ninth, and tenth distinctly transverse, somewhat perfoliate,

eleventh narrower than the tenth ; mentum rounded in front, trape-

zoido-triangular to parabolic in outline, surface more or less im-

pressed laterally ; prothorax deeply emarginate in front, rounded at

the sides, then briefly and strongly constricted or simply sinuate,

apical angles stout and anteriorly prominent, basal angles small and

more or less prominent and acute , disc more or less foveate in the
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median line ; scutellum very feebly entering between the elytra, the

latter not margined at base nor adapted to the prothoracic base,

suture and four costæ each side acutely elevated ; epipleuræ narrow,

entirely overlapped by the metasternal side pieces and first three

abdominal segments, exposed and horizontal opposite the last two

segments; prosternum quite strongly protuberant ventrally before the

coxæ and produced behind ; mesosternum deeply concave ; metaster-

num and first two abdominal segments at middle, broadly and shal-

lowly concave ; intercoxal process of first abdominal segment broader

than long ; profemora more or less armed with a tooth at outer

fourth ; anterior tibiæ more or less compressed and arcuate.

The above diagnosis differs in several important points from that

given by LeConte or Horn.

The laterally dilated epistoma with sides arcuate is in contrast to

the condition in the other genera of the present tribe, where the

sides of the epistoma are sinuate or straight and convergent ante-

riorly.

The epistoma in the present genus appears longer on account of the

dilatation and less broadly sinuate anterior margin. In most of the

specimens before me the labrum is not visible, but in others it is

entirely uncovered as in Eleodes, and in all probability it is capable

of greater retraction than in the other genera of the tribe, where it

is retractile to a less degree.

The mandibles are not visible from above-except slightly in the

sinuation of the labrum-as in Eleodes, Embaphion, and Eleodi-

morpha, and this is no doubt due in part to the fact that the mouth

parts are not so strongly developed or prognathic as in the above

genera.

In the Scaurini ( Cerenopus and Argoporis ) the labrum is entirely

invisible from above and apparently deeply concealed beneath the

produced epistoma , at least I have never seen it protruded.

The scutellum does not enter between the elytra to any extent in

costatus, but more so in tuberculatus.

The epipleura while narrow, are nearly entirely inflexed above and

overlapped by the metasternal side pieces and first three abdominal

segments, but they are visible beneath the humeri opposite the meso-

sterum, horizontal and exposed near the apex opposite the last two

abdominal segments. I have not observed such an extreme condi-

tion elsewhere in the Eleodiini, although it is more or less indicated

in sporadic instances .

All specimens that I have examined are identical in this respect.

The habitus of the insect might be considered somewhat discordant

in the present tribe, but no more so than in the cases of Eleodes

granosa and veterator in that genus.
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I do not consider it in harmony with the Scaurini as defined by

Casey. On account of the short, transverse head, with eyes near the

prothorax, it is more closely related to the Eulabini.

In many respects it is more closely in harmony with Eleodimorpha

than any other heretofore mentioned.

The genital characters appear to show greater affinity with the

Eleodiini.

Genital characters, male.-Edeagophore oblong-ovate and acutely

pointed. Apicale triangular, evenly convex above and acute at apex.

Sternite bilobed, lobes separate and united by membrane.

Female.-Genital segment moderately depressed, subequilaterally

triangular, valves more or less reflexed and fully chitinized . The

dorsal plate is not at all defined from the apex, surface more or less

concave, with scattered setæ in apical moiety. The appendage is

very small, semi-oval in outline, subapical and feebly penicillate.

Superior pudendal membrane moderately exposed and reaching at

least to the apical third of the dorsal plate.

Ventrolaterally the submarginal groove is very feebly defined, the

surface lines are straight longitudinally. Internal margins of the

valves contiguous in basal half, fissure narrow in apical half ; inferior

membrane not visible.

It can be seen by comparing figs . 4 , 7 , 8 , 13 , and 14 of Plate 6

with those of the different species of Eleodes, and then with figs . 5

and 6 of the same plate, that Trogloderus is more Eleodiinine than

Scaurinine. Eulabis agrees with Cerenopus in having the two lobes

of the sternite coalescent into one piece, emarginate at apex, and this

is distinctly in accord with what appears as true Scaurinine charac-

ters. This investigation is in its infancy and not mature for dis-

cussion at the present time.

For the present, at least, I agree with Dr. George Horn in re-

taining Trogloderus in the Eleodiini. Future studies might indicate

the advisability of separating it, possibly with Eleodimorpha, as a

distinct tribe, and it will indeed be interesting to discover some other

closely related species that might indicate its genealogical history.

General characters.-The profemora are stout and subclavate, oval

in transverse section ; the tibial grooves are shallow and feebly defined

by asperate margins, best defined in the males, but in either sex more

or less evanescent toward the base, narrower in costatus , especially

in the males.

The meso- and metafemora are comparatively slender, slightly and

very gradually increasing in width from base to apex, but almost

parallel , quite straight, except for the normal curve by which they

are adapted to the sides of the body, oval in transverse section : tibial

a Annals N. Y. Acad. Sci . , V, Nov., 1890, p . 391.
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grooves more or less evanescent in basal half and feebly defined

apically, very shallow but rather smooth.

Protibiæ distinctly compressed, especially along the inner side ;

external border arcuate in basal half, thence straight and with a tarsal

groove, that evenly and gradually widens to the articular cavity

with which it is continuous ; the anterior margin of the groove is

rather smooth, the posterior more or less denticulate ; the anterior

and posterior sides of the articular cavities are feebly dilated . Le-

Conte says that the apical angle is produced, but I do not see that it

is in the least so. In the male of costatus the protibiæ are briefly and

very abruptly constricted at base so that a right angle is formed ; the

tibiæ thence to apex quite even in width, as a whole slightly arcuate,

each internal edge very broadly and feebly sinuate.

The meso- and metatibiæ are slender, straight, gradually and feebly

increasing in size to apex, where they are somewhat dilated, circular

in transverse section , and more or less grooved or flattened externally

for the tarsi ; articular cavities closed.

The protuberant prosternum is very obvious in costatus , less so in

tuberculatus, in each it is deeply grooved around the anterior border

of the acetabula ; in tuberculatus the anterior margin is distinctly

deflexed .

Distribution . Confined as far as known to the arid regions of

eastern California and western Nevada, northward into Idaho.

The two known species may be separated as follows :

Pronotum cribrately punctate_.

Pronotum tuberculate___.

_costatus.

_tuberculatus.

The synopsis of genital characters may be formulated as follows :

Superior pudendal membrane long, reaching to the apical fourth

of the dorsal plate ---- . -_costatus.

Superior pudendal membrane shorter, reaching to apical third__. … tuberculatus.

TROGLODERUS COSTATUS LeConte.

Trogloderus costatus, LECONTE, N. Amer. Entomologist, I, No. 1 , July,

1879, p. 3, pl. 1 , fig. 3.

Elongate, oblong-oval , opaque, dirty black, integuments dense ;

thorax cribrately punctate ; elytral costa acutely elevated.

Head less than twice as wide as long, feebly convex, more or less

irregularly impressed , frontal suture not evident, but indicated by

the abrupt termination of the frontal impression, at times slightly

elevated ; coarsely and confluently cribrate, the punctures at times

more or less corroded .

Antenna short, scarcely reaching beyond the middle of the pro-

thorax, somewhat clavate, feebly compressed, second joint nearly one-

half as long as the third and not quite as long as wide, third joint

about equal to the next two taken together, fourth the least longer
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than the fifth, the latter, sixth and seventh subequal and each about

as long as wide, eighth , ninth, and tenth transverse and gradually

increasing in width, eleventh narrower than the tenth, triangulo-

ovate and about as long as wide.

Pronotum one-third to one-half wider than long, widest at the

middle ; disc rather strongly convex and moderately declivous at the

apical angles, coarsely, more or less confluently and cribrately punc-

tate , with two deep oval foveæ occupying nearly the whole of the

median line, sometimes forming a deep median groove, or frequently

entirely absent ; apex deeply and broadly emarginate, beaded laterally,

obsoletely so at middle three-fifths ; sides moderately strongly arcuate

to basal ninth, thence briefly and strongly sinuate to base, here the sides

are divergent or subparallel, scarcely at all sinuate behind the apical

angles, marginal bead distinctly serrulate anteriorly, posteriorly

obsoletely so ; base transverse , scarcely beaded ; apical angles large,

prominent anteriorly, subacute ; basal angles minute, acute, and promi-

nent externally or rectangular.

Propleura more or less convex, but not prominently so, smooth,

more or less granulate on the acetabular convexities and posteriorly,

sometimes rugulose.

Elytra elongate oval, less than twice as long as wide, widest at the

middle ; base not margined nor adapted to the contiguous prothoracic

base, which is slightly wider ; humeri obsolete ; sides evenly arcuate

and quite evenly and gradually narrowing from the middle to apex,

the latter slightly produced and rather narrowly rounded ; disc quite

evenly and rather strongly convex from side to side , somewhat quickly

and arcuately declivous posteriorly, but slightly and broadly sinuate

before the moderately oblique apex (viewed from the side) , the suture

and four smooth costæ each side acutely elevated, sutural costa feeble

and evanescent on apical declivity, the humeral and subhumeral meet-

ing anteriorly on humeral region, the subhumeral free and obsolete

before the apex, first discal free at both extremities being evanescent

on apical declivity, second discal uniting with the humeral before

the apex, point of union not tuberculate nor prominent ; each in-

terval broad and apparently biseriately subfoveolate, the foveola

more or less indistinctly marked, more or less feebly transversely

coalescent, irregular in the outer two intervals, the minute subsquami-

form setæ scattered independently of the pits.

Epipleura narrow, overlapped at middle by the metasternal pieces

and first abdominal segment, horizontal in apical two-thirds ; surface

smooth, obsoletely punctate.

Sterna sparsely, coarsely, and more or less moderately punctate ;

mesosternum deeply and broadly concave, sides prominent ; metaster-

num more or less feebly and broadly concave.

Parapleura coarsely and more or less obsoletely punctate.
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Abdomen horizontal, moderately convex, coarsely and more or less

obsoletely punctate ; intercoxal process and first two segments at

middle third, distinctly and broadly concave, the concavity extending

more or less upon the third segment, where it is rather semilunar in

outline, the concavity is limited laterally by a convex ridge, well

marked on first segment and there continuing the internal line of the

acetabula, less evident on the second segment.

Legs rather short and scabrous ; femora punctate, tibiæ muricate ;

anterior tibiæ more or less curved and slightly compressed ; tibial

spurs similar in the sexes. Tarsi rather short ; first joint of the ante-

rior with a distinct process beneath, plantar groove not well defined ;

apical margin of each joint somewhat prominent beneath ; spinules

flavate, short and stout.

Male. Somewhat narrow. Elytra arcuately and slightly obliquely

declivous behind, abdomen strongly concave. Profemora with a

small and broad tooth at outer fourth. Protibiæ distinctly and

briefly constricted at base, distinctly angulate at point of constriction.

First joint of the protarsi with a distinct and more or less rounded

process beneath, which is about a third longer than wide, truncate at

tip , where it is very inconspicuously spinulose.

Female. Slightly broadened . Elytra arcuately and rather verti-

cally declivous, thence feebly and broadly sinuate before the moder-

ately oblique apex. Abdomen less strongly concave. Profemora

obsoletely dentate, tooth sometimes minute. Protibiæ feebly and

briefly but not suddenly constricted at base. First joint of the pro-

tarsi with a distinct process beneath which is about a fifth longer

than wide.

Measurements.-Males : Length, 11-12 mm.; width, 44.5 mm.

Female: Length, 12.8 mm.; width, 5 mm.

Genital characters, male.-Edeagophore (Plate 6, fig. 7 ) oblong-

ovate, acutely pointed, not arched.

Basale oblong-oval, twice as long as wide, evenly convex ; sides

feebly arcuate.

Apicale triangular, slightly elongate ; disc evenly convex, without

a groove ; sides feebly arcuate at basal third, thence slightly and

broadly sinuate at tip, the latter acute ; base arcuately lobed at

middle, laterally feebly sinuate.

Sternite transversely trapezoidal. Each lobe triangular and rather

long; sides rather gradually and mutually converging to apex, the

latter subacute although narrowly rounded ; surface more or less

evenly convex, glabrous at base and impunctate, apical two-thirds

more or less densely punctate and setose, setæ quite long, denser and

longer about apical margin. Sinus broad, membrane not setose.

Female.-Genital segment (Plate 6, fig. 13) subequilaterally trian-

gular, valves reflexed and fully chitinized, moderately depressed.
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Valvula.- Dorsal plate triangulo-oblong and not at all defined

from the apex, external margin moderately convergent apically ;

surface more or less concave and with scattered punctures externally

and apically, each puncture with a moderately short seta ; external

margin straight to feebly and broadly sinuate, continuous with the

subacute margin of the apex, the latter slightly emarginate exter-

nally for the minute fossa ; internal margin quite straight ; apical

margin not in the least evident, apex not at all defined from the rest

of the valve, obliquely conforming to the plane of the dorsal plate,

more or less rounded at tip , which is subacute and finely setose within.

Appendage minute and punctiform, apparently slightly com-

pressed , calvous.

Superior pudendal membrane long, attaining the base of the apex,

finely longitudinally rugulose , narrowly exposed.

Basal prominences not evident.

Ventrolateral surfaces not longitudinally convex, moderately so

laterally ; surface very glabrous and not defined from apex ; sub-

marginal groove very feebly defined for a short distance cephalad

to the appendage ; apex with few scattered setæ. Internal margins

of the valves contiguous in basal moiety, fissure narrow in apical

half, membrane not visible.

Habitat.-Western Nevada and the contiguous eastern California ;

Idaho (Rock Creek) .

Number of specimens studied, 3.

Type in the LeConte collection.

Type-locality.-Rock Creek, Owyhee County, Idaho.

Salient type-characters.-Elongate, dirty black, opaque. Head and

thorax coarsely and confluently cribrate, the latter with two deep

oval foveæ occupying nearly the whole of the median line. Elytra

elongate oval, with suture and four discoidal costa acutely elevated ,

intermediate furrows deep and broad, subreticulate (LeConte) .

Diagnostic characters.-The distinctly cribrately punctate prono-

tum distinguishes costatus from tuberculatus; in the latter species

the elytral costæ are asperate and not smooth as in the former.

The mentum is somewhat small and more or less trapezoido-trian-

gular, foveate laterally, not noticeably strongly sculptured.

The prosternum is strongly protuberant ventrally before the coxæ,

arcuately declivous anteriorly and quite horizontal between the

acetabula, feebly longitudinally grooved at middle from anterior

margin ; surface asperately punctate and sparsely setose , setæ short ;

produced and acute posteriorly.

Mesosternum deeply and broadly concave, sides prominent.

Metasternum laterally between the coxæ as long as the width of a

mesotibia at middle.
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The abdominal intercoxal process is slightly transverse, about a

third of its width broader than the metasternal salient and equal in

length to the post-coxal part of the first ventral segment ; second seg-

ment is as long as the third and fourth taken together, and nearly

three times as long as the fourth .

The tarsi are rather short and slender.

Tarsal formula :

Pro. Meso. Meta. Metatibiæ.

Male.- 1

Female.-1

13 11 31

11 13 33

TROGLODERUS TUBERCULATUS , new species.

Elongate, oblong-oval in outline, twice as long as wide, integuments

dense and opaque, pronotum tuberculate ; elytral costa acutely ele-

vated and subserrulate, apex bituberculate.

Head less than twice as wide as long, plane, interocular region

with three impressions, two lateral and one median, intervening sur-

face convex ; epistoma moderately prominent and feebly convex, con-

tinuously so with the supra-antennal convexities, frontal suture not

evident, but indicated by the rather suddenly convex epistoma ; sur-

face punctato-tuberculate. Antenna short, evidently not reaching be-

yond the prothorax, feebly compressed and somewhat clavate, third

joint about equal to the next two taken together, fourth and fifth

about as wide as long, sixth and seventh evidently just the least wider

than long, eighth feebly transverse , ninth and tenth distinctly so ,

eleventh small, narrower, and about as long as wide, orbiculo-ovate.

Pronotum widest at the middle, somewhat explanate at the sides,

one-half wider than long ; disc moderately convex, distinctly arcuately

declivous at the apical angles , rather densely tuberculate, tubercles

small and rounded, with two deep oval foveæ occupying the whole of

the median line and about a third of the width, the foveæ limited

laterally by raised and rounded sides and separated by a similar

transverse convexity, the concavity of each reaching the apical and

basal margins, respectively ; apex deeply emarginate in circular arc

(viewed from the front) , the emargination appearing angulate

laterally when viewed from above, without a bead ; sides evenly,

broadly, and rather strongly arcuate, quite suddenly sinuate at basal

tenth, thence briefly straight and almost parallel to base, margin

subserrulate ; base, transverse, without bead ; apical angles subacute,

triangular, stout, and anteriorly prominent; basal angles minute,

subacute and feebly prominent posteriorly.

Propleura moderately convex antero-posteriorly and more or less

concave between the somewhat explanate sides of the pronotum and

the acetabular convexities, irregularly granulate and more or less

rugulose.
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Elytra oval, about a third longer than wide, widest at the middle ;

base not margined nor adapted to the contiguous prothoracic base,

not narrower ; humeri rounded or feebly subangulate at the meeting

of the humeral and subhumeral costæ ; sides evenly and moderately

arcuate, apex not noticeably produced when viewed from above,

rather broadly rounded ; disc rather strongly convex from side to

side, slightly depressed on the dorsum, arcuately declivous poste-

riorly, but sinuate before the slightly oblique apex ; surface sculptured

with a sutural and four costa on each side, each acutely elevated ,

sutural costa feeble and evidently distinct to the apex, subhumeral,

humeral and outer discal costa unite on each elytron near apex in

a distinct tubercle, the internal discal costa becoming evanescent on

the declivity ; each costa is distinctly subserrulate on crest from a

series of impressed and rather distantly spaced punctures, each

puncture with a minute seta ; intervals broad and apparently biseri-

ately subfoveolate, the foveolæ rather distinctly marked and more

or less transversely coalescent, giving a subreticulate appearance ;

each interval with sparsely placed minute elevated granules, which

bear a minute seta projecting from their base behind ; sculpturing

irregular in the outer intervals.

Epipleura narrow and entirely overlapped by the sternal side

pieces and first three abdominal segments, exposed apical portion

horizontal, also briefly exposed beneath the humeri .

Sterna and parapleura more or less scabrous, and somewhat tuber-

culate. Sterna feebly concave.

Abdomen horizontal, moderately convex, first segment distinctly

flattened and slightly concave between the coxaæ, second segment

very feebly flattened at middle third ; surface more or less scabro-

tuberculate.

Legs short and scabrous. Femora tuberculately punctate, with a

minute tooth at outer fourth on the profemora. Tibiæ muricato-

tuberculate, protibiæ somewhat constricted at base. Tarsi short and

feebly grooved, first joint of the protarsi moderately produced at tip

beneath.

Measurements.-Male: Unknown. Female: Length, 12 mm.;

width, 6 mm.

Genital characters, male.-Not studied.

Female.-Genital segment (Plate 6, fig. 14 ) triangular, a little

longer than wide, fully chitinized , valves slightly reflexed .

Valvula.-Dorsal plate elongate, oblong-triangular ; surface gla-

brous and slightly longitudinally concave, very sparsely punctate and

setose apically, setæ short ; external border more or less feebly sinu-

ate, somewhat prominent toward base ; internal margin straight.

Apex not defined from the dorsal plate, briefly sinuate externally,

forming a fossa , tip rounded, but not broadly so ; internally finely

setose on the valvular membrane.
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Appendage small, flattened , and semi-elliptical , with two or three

short setæ at tip.

Superior pudendal membrane attaining the apical third of the

dorsal plate and not rugulose.

Basal prominences not evident .

Ventrolateral surfaces with surface lines straight when viewed

longitudinally, moderately convex transversely; surface glabrous,

sparsely punctate apically and feebly concave laterally before the

apices, the latter concave beneath. Submarginal groove scarcely evi-

dent. Internal margins of the valves contiguous in basal two-thirds,

fissure subapical, with margins feebly setose. Membrane not visible.

Habitat. California (Los Angeles County) .

Number of specimens studied , 1 .

Monotype a female (Cat. No. 12236 ) in the U. S. National Museum.

Type-locality -Los Angeles County, California ; collector, D. W.

Coquillett.

Diagnostic characters.-The tuberculate pronotum, which is some-

what dilated at the sides, subserrulate costæ of the elytra, outer

three costa meeting in a tubercle upon the apex, sufficiently char-

acterize this species as distinct.

The female genital characters, if constant in a series, will also

prove of value, as the superior pudendal membrane is much shorter

and not longitudinally rugulose in tuberculatus.

General observations. The mentum is moderate in size and sub-

parabolic in outline, obsoletely foveate laterally, and not noticeably

scabrous.

The anterior margin of the prosternum is quite strongly deflexed ,

the surface is gradually and not strongly arcuate between the coxæ,

grooved only between the same and mucronate behind. The surface

is transversely flattened in front of the coxæ at middle and very

decidedly in contrast to the protuberant condition observed in

costatus.

The mesosternum is rather narrowly and deeply concave and

moderately prominent laterally.

The metasternum laterally between the coxæ is about as long as

the width of a mesotibia at middle.

The abdominal intercoxal process is subquadrate and about as

wide as the metasternal salient, and as long as the post-coxal part

of the first ventral segment, quite equal to the length of the second,

which is subequal to the third and fourth segments taken together :

the fourth is about one-half as long as the third.

The tarsi are rather short and somewhat stout, at least stouter

than in the female of costatus before me.

Tarsal formula :

Pro. Meso. Meta. Metatibia.

Male.-

Female.- 11 14 14 31
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SPECIES NOT RECOGNIZED.

I have not been able to recognize nor to correlate the following

species in the ample material at hand :

ELEODES VICINA LeConte.

Nigra, nitida, thorace subtiliter punctulato, latitudine haud longiore, lateribus

modice rotundatis, postice subangustato, elytris discrete minus subtiliter seria-

tum punctatis punctis paucis interjectis, femoribus muticis. Long. .7.

Habitat ad flumen Gila.

E. quadricollis affinis, at elytris punctis majoribus magis discretis distinctius

seriatis differt. Mas, subcylindricus, elytris dorso convexis, postice attenuatis.

Femina, elytris latioribus, dorso minus convexis, postice vix attenuatis.

The type is from Sonora, which is the same as that of Arizona.

Mr. Blanchard writes me that the two males in the LeConte collec-

tion are more like carbonaria than quadricollis , the side margins of

the elytra being stronger and the punctures at the sides more

substriate.

Colonel Casey, who has no doubt seen the types, writes : ª

Vicina is distinct from quadricollis in having much finer punctures, which

are sparser and much less asperate towards the sides, and also in several other

characters, among which may be mentioned the form of the prothorax, widest

at anterior third in quadricollis and just before the middle in vicinus, the much

longer posterior tarsi in the male of vicinus. Vicinus is peculiar to the Gila

Valley of Arizona.

A male from M. L. Linell's collection , bearing a label with vicinus

written upon it, evidently in his handwriting, corresponds to Le-

Conte's description, and very closely to two males in my own col-

lection from Arizona and without definite locality.

Linell was considered a careful student and his label bears some

weight. His specimen is quite different from one which Fall ques-

tionably refers to vicina.

I do not believe vicina to be distinct, and it must be a race or form

of carbonaria, or quadricollis near the varieties anthracina and

lustrans : the form of the protibial spurs in the female must decide

which.

ELEODES NITIDUS Casey.

The following is Colonel Casey's description :

Rather slender, convex and subcylindrical, black throughout and strongly

shining, glabrous.

Head rather sparsely punctate, moderately coarsely so toward apex ; an-

tennæ robust, nearly as long as the head and prothorax, the third joint four

"Ann. New York Acad. Sci ., V, Nov. 1890, p. 395.
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times as long as wide and fully as long as the next two together, last three

joints distinctly dilated, forming a club, the ninth and tenth strongly trans-

verse.

Prothorar quadrate, very nearly as long as wide ; disc just visibly wider

at apical third than at base, evenly convex, externally, minutely, and sparsely

punctate ; apex transverse, broadly and feebly bisinuate, equal in width to the

base ; sides parallel, very feebly arcuate ; base broadly and rather strongly

arcuate ; apical angles right, narrowly rounded ; basal angles broadly obtuse

and not prominent nor at all rounded.

Elytra two and three-fourths times as long as the prothorax, and in the

middle nearly one-half wider, about twice as long as wide ; base broadly emar-

ginate ; humeri right, not noticeably exposed ; sides broadly arcuate ; apex

acutely rounded ; disc obliquely declivous behind, having feebly marked, distant,

completely unimpressed series of extremely minute punctures ; intervals mi-

nutely, sparsely, and more or less confusedly punctate, the punctures not

distinctly larger or denser laterally.

Femora all slender and completely unarmed ; spurs of the anterior tibiæ

very unequal, the anterior slender, acutely pointed, and moderate in size ;

posterior tarsi slightly compressed, nearly three-fourths as long as the tibiæ.

Prosternum slightly prolonged but not at all reflexed, the apex vertical.

Length, 18 mm.; width, 6.7 mm.

Habitat.- Arizona.

Casey's specimen was a unique and he compares it with longicollis.

He writes that it differs from that species in its flatter, rather shorter

prothorax, which is less rounded on the sides, and in its shorter,

broader elytra, broadly and rather strongly emarginate at the base

and having widely distant rows of punctures, and in having a shorter,

stouter, and much more clavate antennæ.

It is possible that the species described by me as dissimilis may be

nitidus. Dissimilis is very variable. (See p. 398. )

ELEODES REFLEXICOLLIS Mannerheim.

I have failed to satisfactorily place this species of Mannerheim's,

the type of which was taken at Ross, California . This locality is

undoubtedly Fort Ross, near the mouth of the Russian River on the

coast.

Mannerheim says that it is close to Eleodes planata Eschscholtz,

and that the sides of the thorax are unusually reflexed, and the base

abruptly narrowed. Peculiar and aberrant forms are occasionally

met with. (See scabricula for remarks upon a unique specimen

taken in Napa County, California, and in the collection of A.

Koebele. )

EARLY STAGES OF THE ELEODIINI.

Comparatively little has been written upon the early stages of the

Tenebrionidae of the United States, and also little upon the tribe,
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treated in this paper. The only articles accessible are those of Carl

F. Gissler . Some of the figures are so very poor in these papers

before me that they are of little use.

Mr. Gissler writes that in studying the larval states of the Tene-

brionidæ we find that there is scarcely a coleopterous family whose

members are homologically so closely allied and correlatively alike,

and are all referable to three typical larval forms :

1. Those having homogeneous corneous segments, cylindrical in

longitudinal series, the stigmata situated in the pleurites. Example,

that of Tenebrio.

2. Form more compact, with only the prothoracic segments corne-

ous and abdominal segments slightly arcuate. The dorsal segments

do not overlap, forming a marginal bead, above which (on the tergal

part of the segment) the abdominal stigmata are situated . Example,

that of Bolitophagus and Bolitotherus.

3. Clypeus not entirely separated, mandibles more strongly dentate,

terminal joint of labial palpi large and truncate, pygidium without

articulated spines.

The larvae of the Eleodiini belong to the first form. They are elon-

gately cylindrical, resembling those of the Elateridæ, which are com-

monly called wireworms.

The former differ in having the cardo of the maxillæ connate and a

transverse impression immediately behind the clypeus, thus appar-

ently separating the same from the front, and also by the better de-

veloped labrum (Gissler ) .

Very young larvæ have their antennal joints more globular than the

older ones. In full-grown larvæ of the Eleodiini the first joint of

the antennæ is much shorter than the second, its substance soft, non-

chitinized and retractile ; its position is in a minute cavity, which is

surrounded by a semi-circular ridge (Gissler ) .

William R. Erichson has described this as the first joint in the larva

of Tenebrio.

From my dissections I regard this simply as the basal articulation

with its membrane. Compare figs. 9 and 10, Plate 13. It is quite

evident that the antennæ are retractile, but when dissected out it is

composed of only three joints.

Mr. Gissler obtained eggs of Eleodes gigantea from specimens kept

in captivity . These were discovered in October, and measured in

length 0.8 mm.; width, 0.85 mm.; elongate oval and milk white in

Bull. Brooklyn Ent. Soc. for 1878-1879, I , No. 1 , p . 11 ; No. 3, p. 18 ; No. 11,

p. 85.

See Archiv für Naturgeschichte, 1841, p. 365.
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color. In November (20th, 1877 ) he noticed the first larvæ ; none

appeared after December.

Mr. Gissler describes the larva of Eleodes gigantea and dentipes as

follows :

Larva (Eleodes gigantea) .-Head convex above, gular region con-

cave ; all the mouth parts like Tenebrio ; antennæ differing by the

stouter second and third joints. Pygidium with 18 lateral spines,

terminal obtuse tip, sparsely frimbriate. Color of small specimens

(6 mm. ) entirely white.

No trace of ocelli or even dark spots on the ophthalmic region.

The small larvæ have the abdominal segments nearly all flat and

gradually after several exuviations acquiring the typical wire-shape

and darker color. The legs, thoracic and abdominal segments as in

Tenebrio.

Larva (Eleodes dentipes) .—Pygidium with but ten spines, the two

terminal are slightly longer and run parallel over the tip. The front

legs also differ from those in the larva of gigantea ; the head, mouth

parts, antennæ, middle and posterior legs are as in the latter species.

A larva but a few hours old (Plate 13, fig. 15) has two small blunt

terminal spines , at the sides of which are two stout, long bristles ;

there are no lateral spines. The latter appear after the first moult.

Length, 2-5 mm. Mr. Gissler also writes that a number of Eleodes

dentipes began to deposit their eggs in April , and the larvæ grew to

30 and 35 mm.

The above descriptions are very unsatisfactory and give no clear

nor complete idea of the structural characters of these larvæ .

Mr. Gissler kept his larvæ in a breeding jar with earth and decayed

wood.

I have kept in captivity the several species of Eleodes found about

San Francisco and succeeded in obtaining the eggs of several species.

In general form and color they were all alike, milky white and oval

in form, differing only in size and this in a few fractions of a milli-

meter ; the majority were about a millimeter in length. I examined

them carefully under high magnifying power, but the enveloping

tunic was alike in all, no sculpturing. The following were exam-

ined : Eggs of dentipes, quadricollis , cordata, parricollis, and

scabrosa.

I succeeded in obtaining larvæ from only one species and that was

dentipes; they perished during the excitement following the San

Francisco disaster. The larvæ had reached the length of 9.5 and 10

mm. I discovered them in July and I did not know how long they

had been dead. I had not discovered them before April 18 .

Between these larvæ and those mentioned by Mr. Gissler I find

very little resemblance. This probably depends upon a different

age of the larvæ. My study and dissections were made upon two
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larvæ 10 mm. in length (Plate 13, figs. 4-14) , supplemented by

eight others. The illustrations give the characters better than a

labored description.

LARVA OF ELEODES DENTIPES.

Length, 10 mm.; color, castaneo-testaceous, at times fuscous. Sur-

face glabrous. Form elongately cylindrical, flattened ventrally.

The ultimate and posterior border of the penultimate segments,

both above and beneath , sparsely clothed with long flying hairs ; the

under surface of the thoracic segments are similarly clothed, the

hairs being a little longer and rather denser ; the sides of the head

beneath are rather more conspicuously pubescent . Similar but

shorter hairs are scattered here and there over the dorsal surface of

the tergites, apparently without a definite orderly arrangement, ex-

cept laterally just a little in advance of the posterior border on each

segment there is a longer hair, and these are observed on all the seg-

ments, forming a series on each side ; on the prothorax there is a

hair at each angle. There is also an evident series on the sternites

just within the lateral border on each side ; four or five hairs were

counted ; the number varied, possibly from being broken off; the

series are definite and continuous on the abdominal sterna .

Head (Plate 13 , fig. 9 ) somewhat circular in outline, but truncate

at base, transverse without the clypeus and labrum, slightly de-

pressed ; just behind each antenna are two ophthalmic spots ; all are

small and transverse, the anterior a little more external than the

posterior, separated by about five times their own length ; imme-

diately in front of the anterior are three or four setigerous punctures.

Antenna three-jointed , situated immediately behind the mandibles

in articular cavities with rather prominent borders ; joints one and

two about equal in length and about twice as long as wide, terminal

joint very small and bearing a seta at tip ; retractile . ( See figs. 10

and 9, Plate 13. )

Mandibles short, somewhat irregularly triangular in outline, apex

emarginate, superior cusp longer than the inferior ; superior surface

feebly convex, slightly irregular ; external surface arcuate as viewed

from above, more strongly so just apicad to the middle when viewed

from below ; external margin of superior surface with a cluster of

some three or four setæ at middle, a couple of setæ more basad ; in-

ternal margin with a small triangular and acute dentiform process

slightly basad to the mid-point between apex and molar.

Inferior surface irregularly convex, excavated within the cuspi-

date apex, distinctly evident as viewed from below. Internal surface

with a prominent molar (figs. 13 and 14, Plate 13 ) . Membranous

lobes so evident in the adult, obsolete.

59780-Bull. 63-09-32



498 BULLETIN 63, UNITED STATES NATIONAL MUSEUM .

Maxilla rather stout. Cardo and stipes rather distantly sepa-

rated from the mentum by a membranous structure. Palpi three-

jointed, second joint slightly broader than the first, third distinctly

smaller.

Mentum subquadrate, sides slightly converging to base, apex sin-

uato-truncate, the articulating membrane attaching it to the pal-

piger more or less distinct ; ligula a delicate median process between

the palpi, bearing two setæ at tip .

Labial palpi short and two-jointed ; first joint about as wide as

long, possibly a little longer if fully extended ; second joint much

narrower and smaller.

Submentum (figs. 88 and 11s , Plate 13 ) trapezoidal, base moderately

arcuate, apex truncate, sides feebly, broadly but distinctly sinuate.

Both the mentum and submentum are sparsely clothed with rather

long flying hairs.

Gula subquadrate, sides somewhat arcuate basally and feebly sin

uate apically. Suture distinct.

Labrum transverse, a little more than twice as wide as long, anterior

margin slightly arcuate, more strongly rounded laterally. There is

an apical series of about eight setæ, and a basal series apparently the

same in number.

Clypeus with a feebly transverse impression which shows at the

sides as an emargination, just back of which is a setigerous puncture,

another more internal, the setæ of the two sides being in line ; sepa-

rated from the frons by a distinct transverse groove which ter-

minates at the anterior border of the antennal socket.

Prothorax nearly quadrate on the dorsum, slightly transverse , in

some specimens transversely and feebly concave. Meso- and meta-

thorax much shorter and together scarcely as long as the prothorax.

Abdominal segments subequal in length.

Spiracles. There are nine pairs. The anterior is situated under

the margin of the prothorax in a depression external to the coxa,

larger than the others and with the margins more prominent and

chitinous. The abdominal are in segments 1-8 inclusive and situated

at the anterior margin of the pleurites ; they are circular and flat ,

margins not prominent.

Pygidium (Plate 13, fig. 5 ) triangular, sides moderately arcuate,

apex rather broadly rounded. The marginal series of spines con-

sists of eight on each side, the terminal two are just noticeably a

little stouter and longer than the others.

The specimen from which fig. 5 was drawn shows three spines dis-

placed inward from the proximal extremity of the marginal series ;

another specimen had them present only on one side and in others

they were entirely absent. I was unable to determine if this was the

result of wear.
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Mr. Gissler notes that in one specimen studied by him there were

two spines articulated in one cavity, while in another specimen they

were asymmetrically placed, nine on one side and eight on the other.

In the sculpturing of the pygidia a few smooth spots were observed

in Eleodes.

Legs similar in form, the anterior larger and stouter, claws of the

middle and posterior are distinctly more slender ; the anterior are

more strongly chitinized. The coxæ are quite conical and transverse,

also prominent.

The anterior has spines arranged as follows : At inner side of base

of claw a spine points inward, tibiæ with three spines on inner sur-

face, femur with three, trochanter with two, each podomere with

scattered flying hairs of varying lengths.

The middle and posterior legs also have spines somewhat differ-

ently arranged and more difficult of description .

Mr. Gissler writes that in Tenebrio and Eleodes (Plate 13, fig. 15 )

the first post-embryonic stages are alike in the form of the pygidium.

The integumentary appendages of larval pygidia may be regarded as

the homologues of the dorsal parapodia of their ancestors- the

Annelides.

Two very minute tubercles can be seen under strong microscopic

power at the middle of the base of the pygidial tips in Eleodes.

Whether they are orifices or not I can not decide. The larvæ of Ele-

odes when disturbed and handled violently jerk their abdomen and

spurt a turbid, odorless, watery fluid out of two lateral orifices situ-

ated under the tergal fold near the posterior margin of the seventh

abdominal segment. These structures are a peculiar adaption to the

larval body, since the excretion of the repugnatorial glands of the

imago is spurted out through the anal opening. The higher develop-

ment of this gland is certainly attained during the pupal period (Giss-

ler) .

Mr. Gissler found that in Blaps mortisaga the pygidium had usually

twelve lateral and two latero-terminal spines (Plate 13, fig. 18 ) . Out

of ten specimens two had sixteen in all, the rest only fourteen. In

Eleodes gigantea and E. dentipes he gives as the usual number of

spines sixteen lateral and two latero-terminal. A number of either

species had only sixteen in all. ( See Plate 13 , fig. 17. )

The larvæ of Eleodes are abundant, but I have never had time to

successfully rear them, to determine the species to which they be-

longed. From the sand dunes along the coast the larva of E. claci-

cornis and scabrosa have been taken. Two pupa were obtained ; one

developed a clavicornis , the other being identical was studied , figured,

and preserved in spirits.
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PUPA OF ELEODES CLAVICORNIS.

Length, 10.5 mm.;

(Plate 13, figs. 1 , 2, and 3. )

width of body, 4.5 mm.; greatest width from

knee to knee, 7 mm. Oblong-oval, moderately arcuate, head flexed

against the prosternum ; abdomen moderately depressed ; color yellow-

ish white, appendages semitranslucent.

Head exposed, vertex visible from above, clypeal region convex,

frons somewhat transversely impressed, vertex rather more promi-

nent ; antennæ curving backward against the sides of the prothorax,

over the profemora, at which point they are not visible when viewed

from below.

Pronotum evenly convex ; base almost truncate, basal angles rather

broadly rounded, sides arcuate, apex feebly and broadly emarginate,

with angles somewhat narrowly rounded.

Mesonotum short, transverse, and moderately convex ; elytral pads

passing obliquely backward and ventrally above the pro- and meso-

crura, apical fourth between the meso- and metacrura, visible ven-

trally only at this point. Epipleural margins apically contiguous to

basal half of the mesotarsi.

Metanotum a little longer than the mesonotum, moderately convex,

and broadly sinuate behind..

Legs prominent laterally, not appressed against body, distinctly

compressed and comparatively broad ; tarsi distant from each other

in median line, except the metatarsi, which are in contact in apical

half; coxæ and sterna visible in the median line.

Abdominal segments convex dorsally, less so ventrally ; pleural

region of segments one to seven produced laterally into subquadrate

laminiform processes ; last two segments without lateral processes

and more evenly convex from side to side. Fourth ventral segment

deeply and broadly emarginate at apex ; fifth smaller, rather arcuate

at apex and within the emargination of the fourth ; third segment

broadly and less deeply emarginate.

Abdomen at apex terminating in two elongate processes, each grad-

ually tapering from base to apex, the latter chitinous ; beneath the

bases of these cerci there is a small segment which is deeply emar-

ginate, with angles prominent posteriorly.

The lateral processes of segments one to seven are limited at base

dorsally by a longitudinal impression on either side of the dorsum ;

the impression begins on segment one and ends on base ofthe seventh ;

ventrally the impressions are less strongly marked.

In the specimen at hand the processes of segments two to six are

deeply and semicircularly emarginate at middle third, each anterior

and posterior third is squarely truncate at apex, with angles sub-

acute, those at the emargination are chitinous and denticulate, each
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dentate angle has a small seta at middle of its side toward the

emargination ; contiguous sides of the processes of each adjoining

segment narrowly chitinous, very minutely and irregularly denticu-

late ; posterior third of the process of first segment not developed ;

processes of seventh segment imperfectly developed. Anal cerci with

a few scattered setæ.

Pronotum with a lateral marginal row of comparatively closely

and evenly spaced chitinous setæ , internal to which is a submarginal

series of distantly spaced setæ, often broken off and appearing as

minute chitinous tubercles ; there is also a post-apical series of very

distantly spaced and similar setæ , as well as an antebasal series simi-

larly spaced.

In Plate 13, fig. 2, it will be seen that the post-apical series appear

as marginal when viewed from above.

On the dorsal surface of the head there are four to six setæ ; dor-

sal surface of abdominal segments three, four, five, and six with a

seta each side near basal and external angle. Legs with a short seta

on outer anterior femoral region near the knee ; fourth ventral ab-

dominal segment with a subapical row of setæ.

Tribe BLAPTINI.

In (Blaps) the globular outer antennal joints, wide epipleuræ

which terminate upon the external surface of the cauda when present,

the intercoxal tubercle of the first abdominal segment and the pubes-

cent pit at base of the second abdominal segment the present tribe

stands in marked contrast to anything observed in the genus Eleodes,

and in fact all of the genera of the Eleodiini, except in the wide

epipleura which forms the whole inflexed sides of the elytra in

Eleodimorpha.

The genital characters are certainly very distinct and more primi-

tive than is to be seen anywhere in the Eleodiini.

Genital characters, male.-Lobes of the sternite strongly connate,

clave connate, lying dorsad to and forming a pallium for the edeagus,

more obsolete alæ, more embryonic condition of the edeagophore,

there being a complete solution of continuity in the chitinization

along the median line of both the basale and apicale, these segments

being longitudinally subdivided by an evident membranous line into

lateral sclerites.

Female.-Valves of the genital segment (Plate 5 , figs. 16 and 17)

completely chitinized , apex of each undifferentiated, appendage ab-

sent. The facies of the segment is quite different from that observed

in the Eleodiini, but a phylogenetic relationship is evident.

I am not desirous to repeat what may already be known in Europe,

but simply to indicate my reasons for not retaining the genus Blaps

in the same tribe with the others dealt with in this paper.
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It is only by the assiduous working of data and in the making of

deductions in accordance with the laws governing ontogenesis and

variation that our knowledge will be complete or as full as scientific

progress will permit.

The student must bear in mind that the characters of Blaps given

have been drawn up from a very limited number of species , and that

it is to be expected that a genus so rich in species will present varia-

tions analogous to those observed in Eleodes. I wish to point out

that the genus is undoubtedly a divergent stem from the ancestral

phylogenetic trunk from which Eleodes also had its origin. A de-

tailed study along the lines which I have laid down might be the

means of greatly modifying our view of relationships as at present

accepted.

Genus BLAPS Fabricius.

This well-known genus of the Old World needs no treatment at

my hands and is given a place here on account of two species having

been introduced into the United States and therefore are to be con-

sidered as a part of our fauna.

In many characters it resembles Eleodes and also presents several

very distinct and divergent characters.

Mentum transverse, plane and more or less variable in form, some-

times trapeziform, sometimes rounded at the sides and in front, at

times subtruncate, rarely sinuate, always narrowing at base for a

short distance. The lateral lobes are small and invisible.

Maxillary palpi elongate, last joint securiform, longer than wide.

Labrum prominent, transverse, rectangular or subcordiform , angles

rounded and more or less sinuate at middle of the anterior border.

Head prominent, not deeply inserted, frontal suture distinct or

obsolete ; epistoma with sides more or less straight and convergent

anteriorly, apex truncate or feebly sinuate.

Eyes transverse, narrow, subreniform or sublunate.

Antenna moderate, 11-jointed , third joint long, 4 to 7 of variable

length, obconical , 8 to 10 globular, 11th oval, pointed at tip .

Prothorax variable ; sometimes almost plane and rectangular, at

others more or less convex and rounded at the sides, the latter always

margined.

Scutellum of variable size , sometimes not visible.

Elytra at base not as wide or wider than the contiguous protho-

racic base ; form and length variable, frequently attenuated poste-

riorly and caudate at apex.

Epipleura attaining the humeral angle where the superior margins

are visible from above, gradually narrowing to elytral apex. Legs

generally long, especially the posterior ; anterior femora more or less

thickened ; tarsi moderate, spinous beneath, plantar grooves distinct.

Prosternum mucronate or not.
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Male characters.-Narrower, finer punctuation, greater length of

elytral cauda when present. Abdomen more or less moderately

convex, first abdominal suture more or less impressed with base of

second segment and apical moiety of the first, giving the abdomen

the appearance of being oblique and the sterna somewhat promi-

nent ; first suture with a fossa at middle, densely clothed with golden

pubescence on the segmental margins ; sometimes a truncated tubercle

on the intercoxal process of the first abdominal segment.

Female characters.-Broader form, somewhat coarser punctuation..

Abdomen rather strongly convex.

Genital characters.—The characters observed in the specimens at

hand are as follows :

Male.-Edeagophore, length 5.5 mm.; edeagus 1.5 mm. Very

elongate, somewhat flattened, strongly arched , somewhat oblong-

ovate and well chitinized .

Basale, elongate oblong, about four times as long as wide, mod-

erately convex from side to side, divided by a median membranous

groove which extends from base to apex, apically continuous with

the groove of the apicale.

Apicale elongately triangular, at least twice as long as wide, some-

what depressed, disc feebly convex, narrowly and more strongly so

laterally, a long median groove extending from base to apex : base

quite broadly and strongly lobed at middle three-fifths, laterally

broadly and feebly sinuate ; sides slightly and evenly arcuate, regu-

larly converging to the subacute apex, the latter rendered minutely

emarginate by the median groove.

Sternite transversely suboblong, lobes strongly connate and con-

tinuously chitinized , transversely prominent at middle, the surface

sloping apically and basally ; apical moiety broadly concave ; basal

half less broadly concave at about middle third, laterally the surface

is convex and gradually diminishes toward the lateral angles of the

apex ; apical margin broadly and evenly emarginate ; external

borders moderately arcuate ; apical angles somewhat prominent and

rather narrowly rounded.

Apical moiety densely pubescent, hairs of moderate length and

rather coarse, basal portion glabrous.

Clara absolutely not evident as distinct structures. They are

present but connate forming a dorsal pallium for the edeagus. The

margins of the pallium gradually attain the midline ventrad to the

base of the edeagus, becoming contiguous but not connate ; beyond

the middle of the edeagus the pallium is entirely dorsal, with sides

distinctly chitinous and semimembranous at middle. The apex of

the pallium projects just a little beyond the caput edeagi. Alæ

strongly inflex and somewhat obsolete.
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Female. Genital segment (Plate 5 , figs. 16 and 17 ) triangular, elon-

gate, general dorsal surface plane and glabrous, appendages absent.

Valvula fully chitinized, apex not differentiated from the dorsal

plate, surface slightly irregular, at middle minutely and ocellately

punctured, a minute seta arising from each puncture, apex slightly

deflexed and subacute, very feebly convex above ; external border

broadly and feebly sinuate at middle, arcuate basally and apically ;

internal margins rather straight in apical two-thirds, arcuate and

converging from base where they are moderately distant to become

contiguous at middle third.

Superior pudendal membrane long, reaching to the base of the

apical region, very finely longitudinally rugulose.

Ventrolateral surfaces convex basally, less so towards apex, mod-

erately concave beneath the slightly deflexed apices ; internal margins

of the valves contiguous basally and apically, genital fissure fusiform

and just basad to the middle ; submarginal groove obsolete, some-

what evident beneath the apical margin. Dorsal plate not at all

explanate . Apical two-thirds very sparsely and finely pubescent.

The following two species can be credited to our fauna :

Blaps similis Latreille.

Blaps mucronata Latreille.

I shall not attempt a specific diagnosis. Doctor George Horn com-

pared native specimens withthe European and dispelled any previous

doubts about their correct identification."

Habitat. A few specimens of mucronata occurred near Baltimore,

Maryland. Similis occurs abundantly at Alexandria, Virginia.

I have had the privilege of studying a series in the collection of the

U. S. National Museum, said to have come from West Virginia ( Riley

Coll. ) ; figs. 16 and 17, Plate 5, were taken from a broad female from

that series. A small series was kindly loaned me by Mr. Charles

Waterhouse, of the British Museum, including what is supposedly

correctly identified specimens of similis, mortisaga, and mucronata.

Besides these, I examined a series rather recently obtained from

London (British Museum) , England, by Miss Julia Wright.

The specimens in our American collections do not seem to be defi-

nitely labeled. Mr. Liebeck, of Philadelphia, writes me that in his

collection is a specimen from Alexandria, Virginia, labeled as gibba;

one from Boston , Massachusetts, taken in a warehouse, identical with

a specimen (European) in the Horn collection of similis ; two labeled

mucronata, supposedly from Canada.

In the Horn collection (Academy of Natural Science, in Phila-

delphia) there are three forms-one a broad form taken by Doctor

Castle at Alexandria, Virginia , and labeled gibba; two forms have

a See Can. Ent., XVI, p. 37 , pl . xxi.
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the label similis-one a broad form, single specimen from Europe,

and the other an elongate slender form, of which some are labeled

" Md."

A study of the genitalia of Blaps and their careful comparison

with typical forms of the genitalia of Eleodes, Embaphion, and

Eleodimorpha leaves no doubt in my mind that they are not in any

way directly related and that it is absolutely necessary to erect a

new tribe (Eleodiini ) to receive our species. No species of the Blap-

tini (Blaptida) , except Blaps, has yet been discovered in the United

States fauna.

With Blaps eliminated from the Eleodiini the tribe becomes com-

posed of homogeneous elements, with possibly the exception of

Trogloderus, as I could not study the genitalia in all points of detail

for scarcity of material.

APPENDIX.

In May, 1908, there appeared in the Bulletin of the Department

of Geology, Vol. 5, No. 12, of the California University in Berkeley,

a paper on the Quaternary Myriopods and Insects of California, by

Fordyce Grinnell, jr.

In this paper the author recorded seven species of Eleodes, three

being described as new, all having been taken from asphalt beds at

Rosemary, near Los Angeles, California. They are supposedly the

fossil remains of recent or older species. These are the fossils

referred to on page 29 of this monograph.

I had the pleasure of identifying the species for Mr. Grinnell .

The following is a list of the species :

Eleodes acuticauda LeConte, also the punctate form ; Eleodes

acuticauda var. laticollis, Eleodes consobrina LeConte.

The following were described as new : Eleodes (subgenus Eleodes)

elongata Grinnell ; Eleodes behrii Grinnell and intermedia Grinnell.

The last two belong to the subgenus Blapylis.

In order to more fully correlate these new forms with the more

recent forms considered in the present monograph, I carefully

reexamined the types and record the following facts :

All of the specimens are very brittle , deep black in color, and shin-

ing ; they appear as if the asphalt had exerted some chemical effect

upon them that to a certain extent had modified the structural

details.

These specimens are interesting and present some points of struc-

ture and sculpturing which can not be correctly described until a

larger or more perfect series shall have been collected .

The heads, pronota , and appendages are missing from all the speci-

mens, and the elytra alone can not tell the whole story.
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ELEODES ELONGATA Grinnell.

The type is a right elytron , fully exposed except the epipleural

margin, which is sunken into the asphalt. The humerus and epipleura

immediately beneath are free. The specimen is too poor and fragile

to give a clear idea of the sculpturing.

The elytron is in form like that of Eleodes grandicollis; the punctu-

ation is similar, very sparse and small, scarcely at all subasperate,

and quite sharply defined ; general surface glabrous and shining.

Humerus rounded , and the superior epipleural margin is thin and

sharp.

Length, 21.5 mm.; width, 9 mm.

Type-specimen. Number 10025 , University California Collection

of Invertebrate Palæontology.

This species really appears to be a form of grandicollis; it differs

but slightly from some of those of to-day. Grandicollis is so distinct

that an elytron or thorax ought to be readily recognized .

ELEODES BEHRII Grinnell.

One elytron (left) , apical sixth buried in the asphalt, dorsal sur-

face and epipleura exposed , and in a fairly good state of preservation.

The elytral base is truncate, humerus rounded and not in the least

prominent ; side evenly arcuate ; disk moderately convex, broadly and

evenly arcuately declivous laterally, not striate, punctuation diffuse,

rather dense, subasperate, and with a tendency to coalesce in twos and

threes, the intervals more or less convex and forming slight trans-

verse rugulæ.

Epipleura rather broad and concave, superior margin moderately

prominent and rather sharp, gently curving upward anteriorly to

the humerus, thence caudad more broadly and arcuately curving

downward to apex; surface smooth, sparsely and distinctly punc-

tate, punctures moderately small ; there is also a trace of transverse

rugulæ.

This species is without a doubt closely related to consobrina or

parvicollis; the elytral sculpturing is more like that observed in the

latter.

The epipleural characters are unlike anything known to me; the

marked concavity is rarely observed in sporadic instances in individ-

uals of to-day ; the curve of the superior margin is more strongly

downward to apex than in any species. It is possible that these well-

marked characters are the result of warping in the asphalt.

This species is the only one of the three under consideration that

probably deserves a name. It is surely a true Eleodes (Blapylis)

and not at all worthy of a generic standing, as the author suggest-

ively wrote.
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Length, 10 mm.; width, 4.5 mm.; greatest width of epipleura,

1.5 mm.

Type-specimen.-Number 10023 , University California Collection

of Invertebrate Palæontology.

The type, an elytron which is "narrowly oval" with its fellow of

the opposite side would give a more broadly oval figure, like that

observed in a small parvicollis, the dorsal surface being somewhat

flattened.

ELEODES INTERMEDIA Grinnell.

A complete abdomen, meso- and metathorax, with elytra, consti-

tutes the type ; the specimen is quite strongly flattened .

The form of the body is broadly oval and truncate anteriorly.

Elytra truncate at base ; humeri rounded and not prominent ; sides

evenly arcuate ; apex not narrowly rounded ; disk evidently flattened

on the dorsum, and moderately convex, more strongly and arcuately

rounded laterally ; surface quite densely and submuricately punc-

tate, punctures coalescing more or less , the interstices convex, forming

slight transverse rugula ; sculpturing denser and coarser laterally

and on apex, not in the least striate ; surface evidently evenly and

moderately arcuately declivous posteriorly.

Epipleura rather broad at base, gradually narrowing to apex ; sur-

face distinctly concave throughout, finely, subasperately, and sparsely

punctate ; superior margin strong, quite sharp and prominent, not

sinuate beneath the humeri, but straight in the anterior moiety, and

thence quite evenly and gradually arcuately descending to apex as

viewed longitudinally.

Mesosternum evidently feebly arcuately declivous, deeply concave

at middle between the prominent and rounded acetabular borders ;

very densely, rather finely and confluently punctate.

Metasternum and episterna densely and rather finely punctate. The

metasternum laterally between the coxæ apparently about two-thirds

as long as the post-coxal part of the first abdominal segment.

Abdomen densely and moderately coarsely punctate. First segment

at middle evidently as long as the second and third segments com-

bined ; intercoxal salient quadrate and distinctly transverse, surface

concave and evidently with glabrous areas, equal in length to the post-

coxal part of the same segment ; second and third segments evidently

equal in length and each subequal to the length of the post-coxal part

of the first.

Length, 12 mm.; width of elytra , 8.5 mm.

Type-specimen.- Number 10026, University California collection

of Invertebrate Paleontology.

This specimen is related to parvicollis, and I believe specifically

identical with behrii; the latter is smaller and probably a male, while

intermedia is the female.
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There is scarcely any difference at all except in size and the epi-

pleural curve.

The age of the asphalt beds at Rosemary, near Los Angeles, is

Quaternary. The remains of the saber-toothed tiger were also taken

from this deposit. The remains of the Coleoptera were found in the

neighborhood of the bones.

My colleague, Dr. E. C. Van Dyke, who has devoted time to the

study of the origin of the Californian entomological fauna, consid-

ers that the above data substantiate the statements that have been

made from time to time that a great deal of the so-called Upper

Sonoran or Californian fauna found its way into this State, from the

south, at a very early period , probably during early Tertiary times.

In this list are to be included most of the typical genera and sub-

genera of the most southern parts of the State. Already at the

time at which these deposits were made, most of the species had

assumed the appearance that we see in their descendants, the forms

living at the present day.



EXPLANATION OF PLATES.

PLATE 1.

Fig. 1. Dorsal view of the right valve of the genital segment of Eleodes

nigrina; showing the chitinous, moderately produced apex, evenly

and broadly rounded at tip, with the valvular membrane rather

largely exposed within and caudad to the superior pudendal mem-

brane.

2. Ventral view of the left valve of Eleodes nigrina; showing submar-

ginal groove, concave ventral surface of apex and part of the genital

fissure.

3. Dorsal view of the apicale of the edeagophore of Eleodes nigrina ; show-

ing the depressed and broadly membrano-chitinous area at middle.

4. Dorsal view of the genital segment of Eleodes gigantea ; showing the

fully exposed superior pudendal membrane, falciform dorsal plates,

chitinous and everted apices, and minute appendages.

5. Ventral view of the left valve of the genital segment of Eleodes gi-

gantea ; showing the broad submarginal groove continuous with the

concavity of apex, straight internal margin of the valve, and absence

of the genital fissure.

6. Dorsal view of the apicale of the edeagophore of Elcodes gigantea;

showing the broadly and strongly depressed membranous surface

and slightly recurved apex.

7. Dorsal view of the left valve of the genital segment of Elcodes longicol-

lis; showing its resemblance to that of gigantea, but more strongly

punctate.

8. Dorsal view of the right valve of the genital segment of Elcodes grandi

collis ; note the truncate apical margin of the dorsal plate, rectangular

angle, truncate appendage, and short pudendal membrane.

9. Dorsal view of the right valve of the genital segment of Elcodes tene

brosa ; note the plane dorsal plate, long, slender, subacute, and mem-

branous apex ; compare with figs. 1 and 2.

10. Ventral view of the left valve of the genital segment of Elcodes tene-

brosa; showing evenly convex surface and subapical fissure.

11. Dorsal view of the right valve of the genital segment of Elcodes pedi-

noides, typical form; note the explanate and plane dorsal plate which

is evanescent apically into the well-developed external apical lobe,

also the small rudimentary internal lobe and long pudendal membrane.

12. Dorsal view of the right valve of the genital segment of Eleodes ex-

tricata, typical form ; note the oval-oblong dorsal plate, acute and

small apex, large and flattened appendage.

13. Dorsal view of the right valve of the genital segment of Eleodes ob-

scura, typical variety; note the dorsal position of the submarginal

groove, dorsal plate apparently contracted with sides arcuately re-

flexed, surface deeply concave, basal prominences strongly developed.

14. Dorsal view of the right valve of the genital segment of Eleodes sutura-

lis; compare with figs. 23, 13, 15, 16, and 17 .
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Fig. 15. Dorsal view of the right valve of Elcodes dispersa ; compare with figs .

13 , 16, 14, and 23.

16. Dorsal view of the right valve of Elcodes sulcipennis ; compare with

figs. 13, 15, 14, and 23.

17. Dorsal view of the right valve of Elcodes acuta ; compare with figs.

14 and 23.

18. Dorsal view of the right valve of Eleodes armata ; note the nearly

plane dorsal plate, reflexed internally, the flattened subconical ap-

pendage, and that the basal prominence is not well developed.

19. Lateral view of the apicale of the edeagophore of Eleodes texana; note

the moderately protruded edeagus between the apex above and the

abducted clava beneath.

20. Dorsal view of the right valve of the genital segment of Eleodes mili-

taris ; note that the dorsal plate is concave with sides reflexed , sub-

marginal groove somewhat visible from above, appendage large and

flattened, the basal prominences evident.

21. Dorsal view of the right valve of Elcodes lucæ; compare with figs. 18,

20, and 22.

22. Dorsal view of the right valve of Eleodes luca, forma inflata ; compare

with figs. 20, 21 , 14, 17 , and 23.

23. Dorsal view of the right valve of Eleodes texana ; note the resemblance

between figs. 22, and 21 as compared with 13, 14, 15, 16, and 17.

PLATE 2.

Fig. 1. Dorsal view of the edeagophore of Eleodes omissa ; note the membra-

nous groove of the apicale, the fully abducted clave and the extruded

edeagus.

2. Sternite (male ) of Elcodes omissa, forma communis, exhibiting varia-

tion from the typical form ; note the sparsely setose interlobar mem-

brane ; a , the produced internal basal angle of the triangular chitinous

plate of the sternite ( see p. 18 ) .

3. Dorsal view of the genital segment of Eleodes omissa , common form ;

compare with figs. 6 and 9 of this plate and fig. 11 , Plate 1 .

4. Ventral view of the genital segment of Eleodes omissa, common form ;

note the surface contour, the direction of the appendages and the

broad fusiform genital fissure, the visible inferior pudendal mem-

brane.

5. Sternite (male ) of Elcodes quadricollis, forma tarsalis ; compare with

fig. 2.

6. Dorsal view of the genital segment of Eleodes quadricollis, forma tar-

salis ; note the differences about apices of the valves.

7. Ventral view of the genital segment of Elcodes quadricollis, forma tar-

salis; compare with figs . 4 and 10.

8. Dorsal view of the edeagophore of Elcodes quadricollis ; compare with

fig. 1 .

9. Dorsal view of the genital segment of Eleodes pygmæa; valves slightly

abducted ; note the resemblance to fig. 3.

10. Ventral view of the genital segment of Eleodes pygmæa; valves moder-

ately abducted.

11. Sternite ( male ) of Elcodes marginata ; note the rather rounded lobes

and long setæ ; compare with fig . 2 ; Plate 3, fig. 2, and Plate 4, fig. 15.

12. Dorsal view of the genital segment of Eleodes marginata ; note the

nearly fully chitinized valves, the produced and everted apices, and

punctiform appendages. Compare with fig . 16, Plate 5.
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Fig. 13. Ventral view of the genital segment of Eleodes marginata ; note the

contiguous internal margins of the valves and compare with fig. 16,

Plate 5.

PLATE 3.

Fig. 1. Dorsal view of the edeagophore of Elcodes obsoleta ; see explanation

of fig. 1 , Plate 2.

2. Sternite (male) of Elcodes obsoleta ; compare with figs. 2 and 5 of

Plate 2.

3. Dorsal view of the genital segment of Elcodes obsoleta ; note the very

explanate dorsal plates, especially at apex ; compare with figs. 3, 9,

and 6 of Plate 2.

4. Ventral view of the genital segment of Eleodes obsoleta ; compare with

figs. 4, 10, and 7, Plate 2 ; a, paranal plate ( see p. 19 ) .

5. Dorsal view of the right valve of Eleodes letcheri ; note resemblance to

fig. 12, Plate 1 .

6. Ventral view of the left valve of Eleodes letcheri.

7. Dorsal view of the right valve of Elcodes acuticauda ; compare with

figs. 12, 13, and 9 of this plate, and figs . 8 and 18 of Plate 1.

8. Ventral view of the left valve of Eleodes acuticauda ; note the large

appendage and the concave surface before the apex.

9. Dorsal view of the right valve of Elcodes dentipes; compare with figs .

11 and 13 ( type ) ; note the variability of the apical margin of the

dorsal plate and form of the appendage.

10. Ventral view of the left valve of Eleodes dentipes.

11. Dorsal view of the right valve of Eleodes dentipes, showing variation .

12. Dorsal view of the valve of Eleodes laticollis ; compare with fig. 7 .

13. Dorsal view of the right valve of Eleodes dentipes, forma confinis

(type) ; compare with figs. 7, 9, and 12.

14. Dorsal view of the right valve of Eleodes porcata ; note the broadly

rounded external apical lobe ; compare with fig. 3 ; the explanate mar-

gin of the dorsal plate is less diaphanous, so that the body of valve

does not show through it.

15. Dorsal view of the right valve of Elcodes obsoleta ; variety showing the

obsolete explanate margin toward base.

16. Dorsal view of the right valve of Eleodes carbonaria ; compare with

figs. 3, 14, 17, 18, and 20 ; also figs . 3, 6, and 9, Plate 2.

17. Dorsal view of the right valve of Eleodes humeralis ; see for com-

parison fig. 16.

18. Dorsal view of the right valve of Eleodes cuncaticollis ; see for com-

parison fig. 16 ; note the more membranous external apical lobe.

19. Dorsal view of the right valve of Elcodes hispilabris ; compare with

figs . 7, 8, 19, and 23 of Plate 4.

20. Dorsal view of the right valve of Elcodes tricostata ; note the distinctly

oblong dorsal plate and compare with fig. 11, Plate 1.

PLATE 4 .

Fig. 1. Dorsal view of the right valve of Eleodes scabricula; compare with

fig. 12, Plate 2 ; the notch defining the apex from the dorsal plate

appears to be constant.

2. Dorsal view of the right valve of Eleodes neotome ; note the subapical

position of the appendage and compare figs . 9 , 10, and 16.
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Fig. 3. Dorsal view of the right valve of Elcodes (Promus) fusiformis ; note

the broad and setose dorsal plate as compared to the species of the

other subgenera ; compare figs. 4, 5, and 22 ; also figs. 2 and 3, Plate 5.

4. Dorsal view of the right valve of Elcodes opaca ; note the less setose

condition. See for comparison fig. 3.

5. Dorsal view of the right valve of Eleodes goryi. See for comparison

figs. 3 and 4.

6. Dorsal view of the right valve of the genital segment of Elcodes cor-

data ; note the oblong dorsal plate with apical angle evident ; com-

pare with figs. 9, 10, 11 , 12, and 16, also observe the shortness of the

superior pudendal membrane as compared to figs. 9, 10, 11 , 12, and 16.

7. Dorsal view of the right valve of Elcodes caudifcra ; compare with

figs . 8 and 23.

8. Dorsal view of the right valve of Eleodes sponsa.

9. Dorsal view of the right valve of Eleodes consobrina ; compare with

fig. 10, which is a little less swollen at apex, but the same.

10. Dorsal view of the right valve of Eleodes consobrina ; compare with

fig. 9, which is more swollen at apex, but the same,

11. Dorsal view of the right valve of Elcodes clavicornis ; note the elon-

gate form and narrow dorsal plate and small membranous apex ;

compare with fig. 22, Plate 5.

12. Dorsal view of the right valve of Elcodes snowii; compare with fig. 9,

Plate 1 , and fig. 21 , Plate 5.

13. Dorsal view of the right valve of Eleodes granosa ; compare with figs.

14 and 28, noting the short superior pudendal membrane.

14. Dorsal view of the right valve of Elcodes pilosa; compare with figs.

25 and 28 ; also with fig. 12, Plate 1 ; fig. 5, Plate 3.

15. Sternite (male ) of Elcodes sulcipennis ; compare with fig . 5, Plate 2;

also fig. 2, Plate 3, and fig. 11 , Plate 2. Note the circular membranous

area at base between the lobes, the latter densely pubescent.

16. Dorsal view of the right valves of Elcodes tibialis ; note the elongate

form, short appendage, and apex ; compare with figs. 2, 10, and 11.

17. Dorsal view of the right valve of Elcodes veterator; note the undiffer-

entiated apex from dorsal plate, and absence of the appendage.

18. Dorsal view of the right valve of Eleodes femorata; compare with figs.

17 and 20, Plate 1 .

19. Dorsal view of the right valve of Eleodes gracilis ; compare with fig.

23 ; also figs. 9 and 11 , Plate 3.

20. Eleodes innocens.-Dorsal view of the apicale of the edeagophore ; note

resemblance to fig . 6, Plate 1.

21. Eleodes innocens (female ) .- Dorsal view of the genital segment ; com-

pare with figs . 4 and 7, Plate 1 .

22. Eleodes insularis (female) .-Dorsal view of the right valve ; com-

pare with figs. 3, 4, and 5, Plate 4.

23. Elcodes longipilosa ( female) .—Dorsal view of the right valve ; com-

pare with figs. 7 and 8, Plate 4.

24. Elcodes knausii (female) .-Dorsal view of the right valve ; compare

with figs . 16 and 3, Plate . 3.

25. Eleodes arcuata (female ) .-Dorsal view of the right valve ; compare

with fig. 12, Plate 1.

26. Eleodes debilis ( female ) .-Dorsal view of the right valve ; note the

less rounded and more strongly chitinized dorsal plate and short

membrane ; compare with fig. 16, Plate 3. These characters were

present in all specimens examined.
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Fig. 27. Eleodes ampla ( female) .-Dorsal view of the right valve ; compare with

fig. 16, Plate 3.

28. Eleodes granulata ( female ) .-Dorsal view of the right valve ; compare

with fig. 12, Plate 1, and fig. 5, Plate 3.

PLATE 5.

Fig. 1. Eleodes ventricosa ( female ) .-Dorsal view of the right valve ; note the

oblique apical margin and prominent angle ; compare with figs. 8, 21 ,

and 22 of Plate 1 ; figs. 12 and 13 of Plate 3.

2. Eleodes striolata (female ) .-Dorsal view of the right valve ; compare

with fig. 3 ; also, figs . 3 , 4, 5 , and 22 of Plate 4.

3. Elcodes subnitens ( female ) .—Dorsal view of the right valve ; com-

parisons the same as for fig. 2.

4. Eleodes parvicollis ( female ; typical) .-Dorsal view of the right valve ;

compare with fig. 22 ; also, figs. 2, 6, and 10, Plate 4 .

5. Eleodes pimelioides ( female ) .-Dorsal view of the right valve ; compare

with fig. 6, Plate 4.

6. Eleodes planipennis ( female ) .- Dorsal view of the genital segment ;

note resemblance to figs. 7, 8, 9, 14, and 20 ; also, compare with figs.

6 and 10, Plate 4.

7. Embaphion muricatum (female ) .- Dorsal view of the genital segment ;

comparisons are to be made with figs. 6, 8, 9, 14, and 20.

8. Embaphion contusum (female ) .-Dorsal view and comparisons the same

as for fig. 7.

9. Embaphion planum (female ) .— Dorsal view and comparisons the same

as for fig. 7 .

10. Eleodes schwarzii ( female ) .-Dorsal view of the genital segment ; com-

pare with figs. 11 and 12, noting that the valvular apices are quite

different, but fully chitinized ; compare also with fig. 1 , Plate 1 .

11. Eleodes nevadensis (female ) .-Dorsal view of the right valve ; compare

with fig. 12 ; and also fig . 1 , Plate 1 ; note the produced parallel apices

with tips broadly rounded, convex above and concave beneath.

12. Eleodes dissimilis (female) .-Dorsal view of the right valve.

13. Eleodes inculta (female ) .-Dorsal view of the genital segment ; com-

pare with figs. 9 and 10, Plate 4.

14. Embaphion glabrum (female ) .-Dorsal view of the right valve ; com-

pare with figs. 6, 7, 8, 9, and 20.

15. Eleodes hornii (female ) .-Dorsal view of the genital segment ; note the

tumid apices and smooth membrane ; compare with fig. 9, Plate 4.

16. Blaps similis (female ; West Virginia ) .-Dorsal view of the genital

segment ; note the fully chitinized and coalesced condition of the

parts ; compare with fig. 12, Plate 2.

17. Blaps similis ( female ; West Virginia ) .-Ventral view of the genital

segment ; note the position of the genital fissure and compare with

fig. 13, Plate 2.

18. Eleodes subpinguis ( female ) .-Dorsal view of the right valve ; compare

with fig. 19, Plate 4, and fig. 9, Plate 3.

19. Eleodes distans (female ) .-Dorsal view of the right valve ; compare

with fig. 19, Plate 4.

20. Embaphion contractum (female ) .- Dorsal view of the apical moiety of

the right valve ; compare with figs. 6, 7, 8, 9, and 14.

59780-Bull. 63-09-33
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Fig. 21. Elcodes lecontei (typical ; female ) .-Dorsal view of the right valve ;

compare with figs. 10 and 12, Plate 4.

22. Eleodes scabrosa ( female ) .-Dorsal view of the right valve ; compare

with fig. 11 , Plate 4 ; also fig. 4 of this Plate.

PLATE 6.

Fig. 1. Elcodes blanchardii, female.-Dorsal view of the right valve ; compare

with fig. 10, Plate 4.

2. Eleodes hoppingii, female.- Dorsal view of the genital segment ; compare

with fig. 4 , Plate 5.

3. Eleodes caseyi, female.-Dorsal view of the genital segment ; compare

with fig. 14, Plate 4, and fig. 5, Plate 5.

4. Dorsal view of the genital segment of Cerenopus concolor.

5. Edeagophore of Cerenopus concolor, dorsal view.

6. Sternite of Cerenopus concolor.

7. Dorsal view of the edeagophore of Trogloderus costatus.

8. Sternite of Trogloderus costatus.

9. Dorsal view of the edeagophore of Nyctoporus œquicollis.

10. Dorsal view of the genital segment of Nyctoporus œquicollis.

11. Edeagophore of Eleodimorpha bolcan , dorsal view.

12. Dorsal view of the genital segment of Eleodimorpha bolcan.

13. Dorsal view of the genital segment of Trogloderus costatus, female.

14. Dorsal view of the genital segment of Trogloderus tuberculatus, female.

15. Last two joints of the maxillary palpi of Trogloderus tuberculatus.

16. Mentum of Eleodes nigrina, female.

17. Labrum of Eleodes nigrina, female.

18. Inferior interungual process of a metatarsus in Eleodes dentipes, male.

19. Unguis from metatarsus in E. dentipes, male.

20. Mentum of Discogenia marginata, male.

PLATE 7.

Fig. 1. Ventral view of the male genitalia of Elcodes cordata, edeagophore

partly extruded.

2. Dorsal view of the same, edeagophore completely extruded.

3. Ventral view of the genital segments of Eleodes cordata, female, valves

abducted.

4. Dorsal view of the same.

5. Ventral view of the sternite of Eleodes parvicollis, apicale slightly visible.

6. Ventral view of the apicale of the edeagophore of Eleodes cordata, show-

ing clave partly abducted and edeagus nearly protruded.

7. Ventral view of the apical half of the edeagophore of Embaphion con-

tusum, showing parts in place.

8. Ventral view of the apical half of the edeagophore of Eleodimorpha

bolcan, showing relative position of edeagus, clavæ, and subalæ ; com-

pare with figs. 7 and 1.

Erplanation of figures.—a , apicale ; b , edeagus ; c, clava ; d, basale ; c, sternite ;

f, apex of right lobe of sternite ; g, membranous interlobar region of ster-

nite ; h, membranous apex of the valve ; i , appendage ; j , apical angle of the

dorsal plate ; k, submarginal groove ; 1, explanate external border of the

dorsal plate ; m, ventro-lateral surface ; n, membranous Sth segment, with

sclerites of the paranal region and their articulation with base of the ventro-
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lateral lamina showing through ; o , sternite of the 7th segment ; o ' , median

basal process of the same ; p, sternite of the 6th segment, figs. 1 and 3 ; tergite

of the 6th segment, figs . 2 and 4 ; 7, supra-anal plate ; r, tergite of the 7th seg-

ment ; 8, fossa for the appendage ; t , superior pudendal membrane ; u, dorsal

plate ; v , valvular membrane ; w , inferior pudendal membrane ; a, genital ori-

fice ; y, inflexed alæ of the apicale ; 2, inflexed sides of the basale.

PLATE 8.

Fig. 1. Head of Eleodes dentipes, showing lines of measurements : a, median

line ; b, post-marginal ocular line ; c, post-ocular line.

2. Left mandible of Eleodes quadricollis ( female ) , internal surface show-

ing : molar (c ) , lacinia ( b) , and post-molar membranous lobe (d) .

3. Labium of Eleodes dentipes: a, the chitinous paraglossa which is connate

with the body.

4. Diagram showing the relative lengths of the different segments of the

legs and abdomen in Eleodes sulcipennis :

A, femora : a, metafemora ; b , mesofemora ; c, profemora.

B, tibiæ : d, metatibia ; e, mesotibia ; f, protibia.

C, tarsi : g, metatarsus ; h , mesotarsus ; i , protarsus.

D, abdominal segments : j , first visible ; k, second ; 1 , third ; m , fourth ;

n, fifth.

5. Mentum and labium of Eleodes scabrosa.

6. Mentum and labium of E. clavicornis, slightly extended to show relation

between labium and lateral lobes of the mentum, the middle lobe

free at apex.

7. Protibial spurs of Eleodes quadricollis , female : a , posterior ; b , an-

terior.

8. Side view of the first two joints of the protarsus of Eleodes sulcipennis,

female : a, tuft of modified spinules at apex beneath, the latter

thickened and produced ; b, apico-marginal tuft of spinules bounding

groove at apical margin of second joint ; c, apical spines.

9. Outline of side view of first two joints of the protarsus of E. sulci-

pennis, male, showing the greatly thickened (a ) and produced apices

beneath, spines not shown, groove obliterated.

10. Inferior surface of right mandible of E. dentipes, female, X 28.

11. Maxilla of E. dentipes, female : a , palpus ; b , galea ; c, lacinia.

12. Superior surface of right mandible of E. dentipes, female, X 28.

13. Hypopharynx of E. dentipes, female, X 28.

14. Protibial spurs of E. sulcipennis, female : a , anterior ; posterior without

letter.

15. Inferior view of the mouth parts of E. dentipes, female, showing men-

tum, submentum, gular sutures, labium partly exposed, maxilla, and

mandibles.

16. Ventral view of the first two joints of a protarsus of E. dentipes, male,

showing entire plantar groove.

17. Ventral view of first two protarsal joints of E. dentipes, female, showing

plantar groove entire.

18. Lateral view of first two protarsal joints of E. scabricula , male, showing

first joint moderately produced at tip beneath, groove entire on the

second.

19. Lateral view of first two protarsal joints of E. scabricula , female, show-

ing tip of first joint more produced with tuft of moderately fine modi-

fied spinules.
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Fig. 20. Outline of side view of first two protarsal joints of E. quadricollis , male:

tip of first joint scarcely at all produced, with apico-marginal tufts.

21. Outline of side view of first two protarsal joints of E. quadricollis,

female ; first joint distinctly produced at apex beneath, with tuft of

modified spines, groove interrupted.

22. Outline of side view of first two protarsal joints of E. longicollis, male;

a, tuft of golden and rather soft pubescence, groove interrupted ; b,

second joint with pointed apico-marginal tufts, groove entire between

the same.

23. Outline of side view of first two protarsal joints of E. longicollis,

female ; joints partly tipped to one side showing the entire plantar

groove.

24. Eleodimorpha bolcan.-a , mentum, buccal fissures and produced buccal

processes ; the submentum is subobsolete, gular sutures distinct as in

Eleodes; b, outline of the ventral apical margin of the prothorax, arcu-

ate at middle, sinuate laterally.

PLATE 9.

Fig. 1. Dorsal view of the edeagophore of Hydrophilus triangularis ; a, and d,

the inner and outer lobes of Packard.

2. Ventral view of the same.

3. Dorsal view of the edeagophore of Blaps similis, showing the apicale as

formed by the uniting of the inner lobes of Packard.

4. Ventral view of the same, showing the pallium (a) and edeagus (d) .

5. Dorsal view of the edeagophore of Elcodes dentipes.

6. Ventral view of the same.

7. Ventral view of edeagophore Elcodes planipennis.

8. Dorsal view of the edeagophore of Eleodes scabricula.

9. Ventral view of the same.

10. Dorsal view of the genital segment of Hydrophilus triangularis, female.

11. Ventral view of the edeagus (a ) , basal chitinous processes (e) and

clave abducted (d) of Eleodes dentipes.

12. Dorsal view of the same.

PLATE 10.

---
NOTE. The bilateral asymmetry is intentional to illustrate variations which

are constantly observed, when the pronota are viewed from above.

Fig. 1. Pronotum of Elcodes debilis, female.

2. Pronotum of Eleodes omissa, male.

3. Pronotum of Eleodes omissa, female ; variations a and b .

4. Pronotum of Eleodes omissa, female ; variations a and b.

5. Pronotum of Eleodes pygmæa, female type.

6. Pronotum of Eleodes pygmæa, female, variation.

7. Pronotum of Elcodes ampla, male.

8. Pronotum of Eleodes ampla, female ; a , marginal curve as viewed

obliquely from the side and from above ; b, as viewed vertically from

above.

9. Pronotum of Elcodes carbonaria, forma glabra, female.

10. Pronotum of Eleodes carbonaria, forma typica, female.

11. Pronotum of Eleodes carbonaria, var. soror, female.

12. Pronotum of Eleodes obsoleta, var. porcata, male.

13. Pronotum of Elcodes obsoleta, male ; a and b, showing variations in form.
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Fig. 14. Pronotum of Eleodes obsoleta, female ; a, as seen vertically from above ;

b, as seen obliquely from above and to the side.

15. Pronotum of Eleodes knausii, male ; illustrating two variations in

form.

16. Pronotum of Eleodes knausii, female ; illustrating two variations in

form.

17. Pronotum of Eleodes quadricollis , male ; illustrating two variations in

form .

18. Pronotum of Eleodes quadricollis, female ; illustrating two variations in

form : a, viewed vertically from above ; b, as seen obliquely from

above and to the side,

19. Pronotum of Elcodes humeralis, female.

20. Pronotum of Eleodes humeralis forma granulata-muricata.

21. Pronotum of Eleodes cuneaticollis, male ; illustrating two variations in

form.

22. Pronotum of Eleodes tricostata, female.

23. Pronotum of Eleodes neomericana, female.

24. Pronotum of Eleodes pedinoides, male.

25. Pronotum of Eleodes obscura, female.

26. Pronotum of Eleodes hispilabris, female.

27. Pronotum of Elcodes sponsa , female.

28. Pronotum of Eleodes sponsa, female ; a variation.

29. Pronotum of Eleodes caudifera, female.

30. Pronotum of Elcodes caudifera , male ; a variation.

31. Pronotum of Elcodes longipilosa, female.

32. Pronotum of Elcodes gracilis, female.

33. Pronotum of Eleodes dentipes, female ; illustrating two variations in

forin.

34. Pronotum of Eleodes dentipes, female ; taken from an aberration .

35. Pronotum of Eleodes dentipes, female ; drawn from an aberration in my

own collection ; the right side is that of confinis, and probably a

reversion to the ancestral armata.

36. Pronotum of Eleodes dentipes forma confinis, female ; drawn from the

type in my own collection ; probably a reversional form.

37. Pronotum of Elcodes armata var. impotens, female ; drawn from the type.

38. Pronotum of Eleodes armata, female ; a variation .

39. Pronotum of Eleodes armata, male.

40. Pronotum of Eleodes militaris, female.

PLATE 11 .

Fig. 1. Pronotum of Eleodes femorata, male.

2. Pronotum of Eleodes laticollis , male.

3. Pronotum of Eleodes acuticada, male ; typical.

4. Pronotum of Eleodes luca, caudate form.

5. Pronotum of Elcodes eschscholtzi, female.

6. Pronotum of Elcodes tenuipes, male..

7. Pronotum of Eleodes wickhami, male.

8. Pronotum of Eleodes ventricosa, male.

9. Pronotum of Eleodes ventricosa, female ; variation .

10. Pronotum of Eleodes falli, male ; drawn from type.

11. Pronotum of Eleodes grandicollis, male.

12. Pronotum of Eleodes insularis, female.

13. Pronotum of Eleodes subnitens, female.
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Fig. 14. Pronotum of Elcodes fusiformis, female.

15. Pronotum of Elcodes striolata, male.

16. Pronotum of Eleodes goryi, female.

17. Pronotum of Elcodes opaca, female.

18. Pronotum of Elcodes veterator, female.

19. Pronotum of Eleodes arcuata , female.

20. Pronotum of Eleodes extricata, male ; variation.

21. Pronotum of Elcodes extricata, female.

22. Pronotum of Eleodes granulata, male, forma tuberculata.

23. Pronotum of Elcodes vandykei, male.

24. Pronotum of Elcodes vandykei, female.

25. Pronotum of Eleodes letcheri, male.

26. Pronotum of Eleodes letcheri, female.

27. Pronotum of Elcodes pilosa, male.

28. Pronotum of Eleodes pilosa, female, variation.

29. Pronotum of Elcodes pilosa, female.

30. Pronotum of Eleodes hirsuta, female.

31. Pronotum of Eleodes granosa, male.

32. Pronotum of Elcodes granosa, female.

33. Pronotum of Elcodes tibialis , male.

34. Pronotum of Elcodes inculta, female.

35. Pronotum of Elcodes snowii, female, New Mexico.

36. Pronotum of Eleodes snowii, female, Arizona.

37. Pronotum of Eleodes tenebrosa, female.

38. Pronotum of Elcodes clavicornis, female.

PLATE 12.

Fig. 1. Pronotum of Eleodes hornii, female.

2. Pronotum of Elcodes neotomæ, female.

3. Pronotum of Eleodes consobrina, female, typical form.

4. Pronotum of Eleodes scabrosa, male.

5. Pronotum of Eleodes rotundipennis, male.

6. Pronotum of Eleodes rotundipennis, female.

7. Pronotum of Eleodes parvicollis, male, typical form.

8. Pronotum of Elcodes producta, male.

9. Pronotum of Elcodes fuchsii, female.

10. Pronotum of Eleodes cordata , female.

11. Pronotum of Eleodes pimelioides, male, two variations.

12. Pronotum of Eleodes cascyi, female.

13. Pronotum of Elcodes nigrina, male, showing two slight variations.

14. Pronotum of Elcodes nigrina, female, drawn from an aberration simu-

lating humeralis.

15. Pronotum of Eleodes perlonga, male.

16. Pronotum of Elcodes nevadensis, male.

17. Pronotum of Elcodes dissimilis, male.

18. Pronotum of Elcodes schwarzii, female.

19. Pronotum of Eleodes gigantea, male.

20. Pronotum of Elcodes gigantea, female.

21. Pronotum of Eleodes estriata, female.

22. Pronotum of Elcodes longicollis, male.

23. Pronotum of Elcodes longicollis, male, elongate cylindrical form.

24. Pronotum of Eleodes innocens, female.

25. Pronotum of Eleodes marginata, male.
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Fig. 26. Pronotum of Eleodes scabricula, male.

27. Pronotum of Eleodes planipennis , female.

28. Pronotum of Embaphion muricatum, male.

29. Pronotum of Embaphion contusum , female.

30. Pronotum of Embaphion planum, male.

31. Pronotum of Embaphion glabrum, female.

32. Pronotum of Embaphion elongatum , male.

33. Pronotum of Eleodes hornii, male.

34. Pronotum of Eleodes distans, male.

35. Pronotum of Eleodes subpinguis, female.

36. Pronotum of Eleodes gentilis, male, drawn from a LeConte type.

37. Pronotum of Embaphion contractum.

38. Pronotum of Trogloderus tuberculatus, female.

39. Pronotum of Eleodimorpha bolean, male.

PLATE 13.

Fig. 1. Pupa of Eleodes clavicornis, ventral view.

2. Pupa of Eleodes clavicornis, dorsal view.

3. Pupa of Eleodes clavicornis, lateral view.

4. Larva of Eleodes dentipes, dorsal view, 10 mm.; x 10.

5. Dorsal view of the pygidium of Eleodes dentipes.

6. Ventral view of the last five abdominal segments of the larva of Eleodes

dentipes, showing position of stigmata on the pleurites .

7. Ventral surface of the right prothoracic leg of the larva of Eleodes

dentipes.

8. Ventral view of the maxilla of the larva of Eleodes dentipes ; lettering

same as on fig. 11.

9. Dorsal view of the head of the larva of E. dentipes.

10. Antennæ of the same, X 28.

11. Gula (g) , mentum (m ) , submentum ( s ) , a membranous lobe ( a ) , and

labium of larva of E. dentipes.

12. Dorsal surface of the left mandible of the larva of Eleodes dentipes.

13. Ventral surface of the right mandible of the larva of Elcodes dentipes.

14. Internal or oral surface of the left mandible of the larva of Eleodes

dentipes, showing molar.

15. Pygidium of Eleodes larva shortly after hatching, x 60. After Gissler.

16. Antenna of Blaps larva. After Gissler .

17. Pygidium of Eleodes larva.

18. Pygidium of Blaps larva.

After Gissler.

After Gissler.
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hirsuta, Eleodes..

425

hispilabris, Eleodes .

33,35,179

138 , 139

212,217

P.

parvicollis , Eleodes

pedinoides, Eleodes .

hoppingii, Eleodes .. 310,311,312,368

hornii, Eleodes.. 310,311,312,350

humeralis, Eleodes ..

Hydrophilus....

38,41,95

24 1

peninsularis, Eleodes .

perlonga, Eleodes ..

Pimelia.....

alternata ..

58

38 , 40,58

127, 130 , 131

38, 40,72

156,175

156, 175

310,311,312,354

38, 41 , 109

38, 40,79

393,398

3
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Pseudeleodes...

pimelioides, Eleodes....

pilosa, Eleodes ..

planata, Eleodes ..

planipennis, Eleodes.

planum, Embaphion.

porcata, Eleodes ..

producta, Eleodes..

prominens, Eleodes ..

Promus..

Pupa, Eleodes clavicornis .

Page.

310,311,313,384

Page.

138 , 142

104, 312, 355, 359

subcylindrica, Eleodes..

subligata, Eleodes ..

subnitens , Eleodes .

235,246

384

156,161

435,445

453,464

subpinguis , Eleodes .

sulcata , Eleodes .

234,247

217

38,40,58,63

312,355,362

251,254

sulcipennis, Eleodes ..

suturalis, Blaps ...

Eleodes..

185, 187, 190, 194

199

185, 199,202

34,35 ,152
T.

34,35, 146

500 Tagona..

pygmæa, Eleodes ... 38, 40,77,418
tarsalis , Eleodes..

tenebrosa, Eleodes .

Q. tenuipes, Eleodes .

quadricollis , Eleodes . 38,40,81 texana, Eleodes .

R.

reflexicollis, Eleodes .. 450,494

rileyi, Elcodes.. 38,41 , 100

tibialis , Eleodes ..

Tricheleodes .

tricostata, Blaps...

Eleodes..

robusta, Eleodes .. 104, 106
Trogloderus...

rotundipennis, Eleodes..

3

81,85

310,311,325

235,294

185, 199, 202, 203

310,311,313

34, 35, 138

38, 41 , 104

29,483

104

312,379,384 costatus

S. tuberculatus..

486

486,490

scabricula, Discogenia .
tuberculata, Eleodes.. 379

440

Eleodes...

scabripennis, Eleodes..

scabrosa, Eleodes...

schwarzii , Eleodes..

seriata, Eleodes....

similis, Blaps...

snowii, Eleodes..

soror, Eleodes .

sponsa , Eleodes .

Steneleodes .

310,311,317

38, 40, 45, 50

212,213

435,440
tuberculatus, Trogloderus ...

486,490

312,313,338 V.

310,311,312,375 vandykei, Eleodes .. 116,136

393,406 ventricosa, Eleodes .. 235,300

164
veseyi , Eleodes ..

333

504
veterator, Eleodes.

179

viator, Eleodes ... 384

vicina, Eleodes... 450,493

33, 34, 35,409
W.

stricta, Eleodes .

striolata , Eleodes

subaspera, (?) Eleodes..

subaspera, Eleodes ..

379

156, 168

wickhami, Eleodes ... 235,297

127
X.

321 Xysta
2,3
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ADVERTISEMENT.

The scientific publications of the National Museum consist of two

series-the Bulletin and the Proceedings.

The Bulletin, publication of which was begun in 1875, is a series

of more or less extensive works intended to illustrate the collections

of the U. S. National Museum and, with the exception noted below,

is issued separately. These bulletins are monographic in scope

and are devoted principally to the discussion of large zoological and

botanical groups , faunas and floras , bibliographies of eminent natural-

ists , reports of expeditions , etc. They are usually of octavo size ,

although a quarto form, known as the Special Bulletin, has been

adopted in a few instances in which a larger page was deemed indis-

pensable.

This work forms No. 64 of the Bulletin series.

Since 1902 the volumes of the series known as " Contributions from

the National Herbarium," and containing papers relating to the botan-

ical collections of the Museum, have been published as bulletins.

The Proceedings, the first volume of which was issued in 1878 , are

intended as a medium of publication of brief original papers based

on the collections of the National Museum, and setting forth newly

acquired facts in biology, anthropology, and geology derived there-

from, or containing descriptions of new forms and revisions of limited

groups. A volume is issued annually, or oftener, for distribution

to libraries and scientific establishments, and in view of the impor-

tance ofthe more prompt dissemination of new facts a limited edition.

of each paper is printed in pamphlet form in advance.

RICHARD RATHBUN,

Assistant Secretary , Smithsonian Institution,

In Charge ofthe United States National Museum.

WASHINGTON, U. S. A. , April 15 , 1909.
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PREFACE .

In the history of American paleontology the name of Gerard Troost

must always fill a conspicuous place. Doctor Troost was born at Bois-

le-Duc, Holland, on March 15 , 1776.a His collegiate training was

received in the University of Leyden , where he was graduated as

doctor of medicine . He also received the degree of master of phar-

macy, and practiced that profession in his native country for six

years.

In 1807 Doctor Troost went to Paris, where he continued his sci-

entific studies, and during his residence in that city he met and freely

associated with the leading scientific men of the time. Haüy was his

teacher, and Humboldt and Werner were among his friends .

Under the patronage of Louis Napoleon , King of Holland , Troost

traveled extensively in western Europe , and in 1809 was appointed a

member of a scientific commission to be sent to the island of Java ;

but, owing to the disturbed political conditions of the time the expe-

dition was abandoned, and in 1810 he came to this country.

tled in Philadelphia , where his social qualities as well as his scientific

attainments won for him early recognition from the scientific men of

that city. He became one of the founders and the first president of

the Philadelphia Academy of Sciences, retaining that office for five

years. While in Philadelphia Doctor Troost delivered courses of lec-

tures on mineralogy and chemistry, and also made a geological survey

of the environs of Philadelphia.

In 1827 Doctor Troost moved to Tennessee , where he was shortly

after invited to accept the chair of geology and mineralogy in the

University of Nashville, a place which he held for the remainder

of his life . Later, the office of geologist of the State of Tennessee

was created and given to Doctor Troost. His researches within the

State gave an important impulse to the development of the natural

resources of Tennessee, and it was while traveling in connection with

his work that he made the collection of crinoids which form the basis

of this bulletin.

a For the facts here given the writer is indebted to the excellent biographical sketch

of Doctor Troost by Mr. L. C. Glenn ( 1905) .

V



VI PREFACE.

Doctor Troost's work as a paleontologist reveals the accurate

observation and logical interpretation of the trained naturalist , and

while erroneous in some minor particulars , is yet remarkably good

when one considers the almost unknown path he followed in this

field of science . The monograph on the crinoids of Tennessee was

the last of his scientific labors, and was performed with some diffi-

culty, as shown by the pathetic reference to his failing health at the

end of his introductory description of the geology of Tennessee . His

death occurred on August 14 , 1850, only four weeks after his mono-

graph was completed and sent to the Smithsonian Institution for

publication .

Doctor Troost brought to the new world a wide experience and

broad culture obtained in the riper civilization of the old, and to this

he added high character and a public spirit which made him a valu-

able acquisition to the life of his adopted country.

The following revision of Doctor Troost's monograph on the

crinoids of Tennessee was prepared at the request of the authorities

of the United States National Museum. The reasons for the long

delay are given in the introductory paragraphs of the bulletin .

This work was begun while the writer was connected with the

United States Geological Survey as assistant in paleontology, and

has been completed at Columbia University, where it was presented

as a thesis in connection with the degree of master of arts in 1908 .

ELVIRA WOOD.
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A CRITICAL SUMMARY OF TROOST'S UNPUBLISHED

MANUSCRIPT ON THE CRINOIDS OF TENNESSEE.

BY ELVIRA WOOD,"

Of Columbia University, New York City.

INTRODUCTION.

At a meeting of the American Association for the Advancement of

Science, on August 14, 1849, Prof. Louis Agassiz read a short paper

entitled : "A List of the Fossil Crinoids of Tennessee . By Professor

G. Troost, of Nashville." He says [ Agassiz, 1849 , p . 62] of this list :

*

* *
No doubt it is as correct as such lists can be expected to be, and in every

respect a monograph would be a highly valuable addition to our knowledge ; and I

amhappy to be able to state that Professor Troost is preparing a monograph of all these

crinoids, illustrated by 220 figures.

The list contained the names of only 85 of the 108 species described

in the final paper.

The monograph was finished during the following year and sent to

the Smithsonian Institution for publication July 18 , 1850. Troost

died in August of the same year, and his manuscript, in accordance

with a custom of the institution , was submitted for revision to a com-

mittee consisting, in this case, of Prof. James Hall and Prof. Louis

Agassiz.

The subsequent history of the manuscript has been given by Prof.

Charles Schuchert [ 1904 , pp . 219–221 ] and Mr. L. C. Glenn [ 1905 , pp .

79-81 ] . From these accounts it appears that the manuscript and

specimens were sent first to Professor Hall, who transmitted them to

Professor Agassiz for revision . When at the end of five years the

manuscript was still unrevised , Agassiz returned it to Professor Hall,

and the cover bears the following note, "Received from Professor

Agassiz in Cambridge, August 23d, 1855, James Hall."

a The writer takes pleasure in acknowledging her indebtedness to Prof. Charles

Schuchert, of Yale University, at whose suggestion the manuscript of Doctor Troost

was submitted to her for revision, and to Dr. Charles D. Walcott for 39 photographs

used in the illustration of this paper . Also to Dr. Ray S. Bassler for photographic

illustrations and for suggestions in connection with the geology of Tennessee, and to

Dr. A. W. Grabau, of Columbia University, for valuable advice.

(1)
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Hall retained the manuscript and fossils for the remainder of his

life time, more than forty years, and after his death they were, at the

request of Secretary Langley, returned by the acting administrator

of his estate to the Smithsonian Institution . While the manuscript

was in Hall's possession he published four of Troost's genera, quoting

Troost's descriptions of three of them. He also published descrip-

tions of ten of the species the names of which had already been pub-

lished by Troost [ 1850, pp. 60-62] . In each of these cases Hall used

as a type a specimen from another locality supposed to be identical

with the type of Troost . The descriptions, however, were written

by Professor Hall, Troost's description, then in his possession , being

quoted in one case only, that of Zeacrinus magnoliæformis.

Prof. John M. Clarke [ 1905 , pp . 256-257] , writing with reference to

the matter, says:

There was not in the entire immense collection which his [ Hall's ] death left among

his assets a single claim which had not been fully extinguished either by payment of

money or by transference of copies of his books which had cost him money . By the

latter method the Troost title was extinguished , and Hall had long before his death

acquired full right to use the materials as he saw fit .

Earlier in the same paper he says :

I am not acquainted with the proceedings by which this acquisition was finally

effected . Doubtless the transfer was gradually worked out and a full equivalent

rendered therefor .

Meanwhile the matter of the Troost manuscript had apparently

been quite forgotten by the Smithsonian authorities, as shown by the

reply to Meek's inquiries regarding it . The letter, which has been

published [ Schuchert, 1904 , p . 220] is as follows :

WASHINGTON, D. C. , July 21 , 1868.

MY DEAR MR. MEEK: I can tell you nothing about present condition of Troost's

paper or what Professor Hall has done or will do with it . Nor does Professor Henry

remember anything of any plan or arrangement . We have published nothing and

know of no publication.

Sincerely yours,

F. B. MEEK, Springfield, Ill.

S. F. BAIRD .

Interest in the manuscript was revived by Prof. Charles Schuchert ,

formerly of the U. S. National Museum, and the present publication

is largely due to the earnest desire of Professor Schuchert and of his

successor, Doctor Bassler, that justice should at last be done the

memory of this pioneer in the study of American Crinoidea. Troost

died believing that his monograph would soon be published , and it is

much to be regretted that it was not done while so mucl. of the

material was new to science, and while the beautiful specimens he

loved could be associated with his name.

In the following pages the manuscript of Doctor Troost , printed

in small type, is given nearly in full, for while parts of it are no longer
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of especial scientific interest, they are of historical interest, and they

give us a better acquaintance with the interesting personality of the

author.

The monograph as presented at the Smithsonian Institution con-

tained 91 pages closely written by Troost's own hand, with complete

index and description of plates . It is fully illustrated , 243 figures

being used to illustrate the 108 species described. The drawings,

while effective as pictures, omit important details, and they have

been replaced in many cases by retouched photographs or original

drawings.

The introduction to the monograph contains a general description

of the geology of Tennessee , followed by the descriptions of species

grouped under the following phylum and classes and in the following

order :

Radiata [Echinoderma] .

Stellerides [Stelleroidea] .

Echinides [Echinoidea] .

Crinoidea.

Several species belonging to the Cystoidea and Blastoidea are

described among the Crinoidea without separate heading. As here

published the species are rearranged in accordance with the classifica-

tion proposed by Dr. F. A. Bather [ 1900 ] for blastoids and crinoids

and to correspond with that of Jaekel [ 1899] for cystoids.

The following title and dedication are quoted exactly from the

original manuscript. "

A MONOGRAPH ON CRINOIDS (?)

DISCOVERED IN THE STATE OF TENNESSEE .

By DR. G. TROOST.

Prof. Chem. Miner . and Geology in the Nashville University, Geologist of the State of

Tennessee. Heretofore Officier de santé de la première classe au service de S. M.

Louis Napoleon Roi de Hollande. One of the seven founders, and first President

or the Academy of Natural Sciences of Philadelphia, Penn . Member of the Philo-

sophical Society in Philadelphia; Member of the American National Institute;

memberof the Geological Society of France ; corresponding member of the Jardin des

plantes; member of the Society of Natur- and Letterkunde in The Hague, -of the

American Ethnological Society in New York, -—of the Western Academy of Natural

Science in St. Louis, Missouri , -of the Historical Society in Nashville, Tenn . etc.

To the Citizens of Nashville,

DEDICATION.

NASHVILLE , October, 1849.

FELLOW CITIZENS :-I take great pleasure in dedicating this work to you. It is the

result of several years ' research and travel, and I owe it to you that I have been able

aQuotations from Doctor Troost's manuscript are printed in small type, with inser-

tions by the author inclosed in square brackets.

¿Troost's material contained cystoids, blastoids, crinoids, asteroids, and a pseudo-

morph of uncertain affinities .-E. W.
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to execute it . In no place have I been received with more kindness than in Nash-

ville . Even soon after my arrival in your city the board of trustees of your University

established the professorship of mineralogy and geology which they conferred on me.

I have ever found amongst you my most cordial friends.

This work treats of animals which innumerable ages ago inhabited this globe . Their

remains are found dispersed through the rocks of which you construct your dwellings.

No state or country of the same extent is as rich in these productions as the State of

Tennessee, and to spread the name of my adopted state amongst the scientific world

was my principal aim .

With much consideration and gratitude ,

Your humble servant,

INTRODUCTORY.

G. TROOST.

When 25 years ago I entered for the first time the State of Tennessee , a country,

according to the map of Mr. W. Maclure , composed of recent strata from its most eastern

limit to its most western boundary, the Mississippi River, I was very much surprised

to find in the vicinity of Nashville, the centre of the State and about 300 miles from

the eastern limit , fossils which belonged to a formation which was then called Gray-

wacke or Transition formation , and my subsequent excursions towards the eastern

limit showed me at several places , as at the Roan Mountains in Carter County, that

even the Crystalline rocks, such as granite [gneiss ] existed in this state , while the

Cretaceous and Green Sand strata , characterized by Exogyra costata , Gryphaea, Ham-

ites, extended towards the Mississippi , forming near Memphis the very bank of this

river. I have therefore thought proper to commence this Monograph by a general

outline of the Geology of the state in which the Crinoids described were found.

The fossiliferous strata west of the Appalachian Mountains, a ramification of which

separates the State of Tennessee from that of North Carolina, whilst several subordi-

nate branches of it traverse Tennessee from north east to south west, are separated

from the Crystalline or primordial rocks by the principal or highest ridge of this Appa-

lachian chain. The highest elevation is the Smoky Mountain, which forms the

boundary between Tennessee and North Carolina, and is a continuation of the Appa-

lachian . It is granitic to about where the Tennessee river enters into Tennessee , in

the County of Monroe . The western slope of the mountain in this county is com-

posed of psammite or slate , which forms here the highest ridge and assumes the name

of Unaka Mountain , continuing into McMinn County , where the primordial rocks

again enter the State of Tennessee, running to the Amoce River where they are again

replaced by psammitic rocks . The line of junction of these two formations is almost

the same as the boundary which separates South Carolina from the State of Tennessee .

a The bluffs at Memphis are now known to be of Quaternary age, mainly Loess.

From the list of fossils given it is evidently the Selma clay to which Doctor Troost

refers , and outcrops of this formation are not reported west of McNairy and Henderson

counties in southern Tennessee . -E . W.

The Cumberland Mountains are a group which enters the State of Tennessee at the

Cumberland Gap , traverses Tennessee from northeast to southwest , and forms in this

state several ramifications which are called Walden's Ridge, Clinch Mountains, Stone

Mountain, Cumberland Mountains, Crab-orchard Mountains, and several other minor

ramifications which terminate partly in the State of Tennessee and partly in Alabama

where they form the Raccoon, Look-out , and several other mountains.-Troost.

The greater part of the Smoky Mountain range is of slates and conglomerates

referred to the "Ocoee " series. The nearest exposures of the highly crystalline rocks,

constituting the Metamorphic Group of Safford , appear to the north in a small area

near the state line in Cocke County, and to the southwest in Monroe County where

the Tellico River crosses the range . -E . W.
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Towards the west of this line in Carter County , including Roan Mountain , the granite

prevails to about 12 miles west; then the granite retreats towards the east, and soon,

about the head of Indian Creek, it repasses the Tennessee line . We have then a

Silurian [Chilhowee] passing through Cocke County to Wolf Creek where the crystal-

line rocks again enter Tennessee .

The highest ridge of the crystalline rocks is at the same time pretty nearly the

boundary line which separates North Carolina from the State of Tennessee, and it is

towards the west of this boundary that the fossiliferous strata make a beginning and

extend westwards, without interruption , as far as the head waters of St. Francia River

in the State of Missouri , where syenitic and hornblende rocks make their appearance .

Proceeding from the primordial or granite rocks in East Tennessee, we have first a

formation of slaty and conglomerate rocks, extending for several miles and composed

of slaty talc , roofing slate and several varieties of conglomerates generally called

Grauwacke [Ocoee series] . The ridge called Bay's Mountain traverses the State of

Tennessee 100 miles in a direction from north east to south west , dividing the counties

of Blount and Sevier from that of Knox , entering then Jefferson County, and separat-

ing Green from Hawkins County where it forms Chimney Top Mountain; continuing

thence more northwards towards Kingsport in Sullivan County where it constitutes

the elevated bank of the Holston River and terminates . This is the dividing line

between the Silurian and non -fossiliferous rocks . The lowest Silurian strata begin

then , as I have observed , somewhere near the boundary line which separates North

Carolina from Tennessee, protruding sometimes for a few miles into North Carolina,

sometimes into Tennessee, forming the Unaka, or Smoky Mountains, [ Ocoee series]

the Bald Mountains, and the Iron Mountains , [Chilhowee series] the culminating

points of these mountains being generally composed of rocks in which I never found

any fossils , while towards the east and south east the crystalline rocks prevail .

Leaving this ridge and continuing in a direction from north or rather north west,

we traverse a series of slaty rocks, which are sometimes chloritic and talcose contain-

ing much quartz. It is there that the first limestone makes its appearance. It is gen-

erally of a brown or reddish brown color , and of a fine granular structure and appears

to contain magnesia [ Knox dolomite] ; but I never found any trace of organic remains

in it . Such also is the limestone [Shady limestone ] on the French Broad River about

five miles west from the granitic rocks which traverse the roads near the warm springs

in Buncombe County , N. Carolina . Upon the above named limestone follows a

series of alternating strata of sandstone and slaty rocks , as above mentioned , till about

four or five miles south from Newport on the French Broad River, where the granular

limestone makes its appearance again and traverses Cocke and Sevier counties in a

direction parallel to the principal ridge . They contain (I suppose ) no fossils .

Upon the rocks mentioned above , follow another series [Ocoee] composed of roof-

ing slate, glossy aluminous slate and sandstone . A stratum of roofing slate traverses

Sevier County [Ocoee series ] . This series [the Chilhowee] commences with the

Stars , Tellico and Chilhowie Mountains in McMinn, Monroe and Blount Counties and

continuing parallel to the Smoky Mountain in a south east direction , traverses Sevier

County . This series terminates towards the north by Bay's Mountain which is com-

posed ofsandstone in which I did not discover any fossils . All these strata are highly

inclined, almost vertical .

Towards the north of the above detailed series we arrive upon a series of limestone

strata in which fossils make their appearance, and increase as we proceed towards the

north west. The first fossils observed towards the north of Bay's Mountain are some

species of Orthoceratites and a species of Euomphalus described by Mr. Lesueur under

the name of Maclurites [ Maclurea ] and discovered by him near Lake Superior. The

a The Sevier shale east and west of Bay's Mountain is now known to be fossilifer-

ous.-E. W.

Probably Lake Champlain.-E. W.
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strata in which they occur are more or less inclined , but they assume soon a horizontal

direction . I consider these strata as belonging to the lower division of the Silurian sys-

tem, being characterized by Calimena Fisheri, which are found in the vicinity of Knox-

ville. This series extends northwards to the State of Virginia . The ridge which runs

parallel to Bay's Mountain and which commences in Knox County traversing Granger

and Hawkins Counties, where it forms the Clinch Mountain and which is principally

composed of sandstone and aluminous slate , containing extensive deposits of cala-

mine and hydroxide of iron , seems to be analogous to Bay's Mountain.a

I have not yet determined to which division of the Silurian system the strata of

limestone east of the Cumberland Mountains belong-It is very probable that they

belong to the lower division-perhaps they are equivalent to what Murchison calls

Llando [probably Llandeibo ] flags . I found in some the Calimena Fisheri, etc.b

The above described formations are separated from the more western (which form

Middle Tennessee) by the Cumberland Mountains which traverse the State of Ten-

nessee in a south east [west] and north west [east] direction , and are composed of a

series of parallel ridges known under the names of Walden's Ridge, Craborchard Moun-

tain, Cumberland Mountain , Brimstone Mountain etc. They all belong to the Car-

boniferous formation and are formed of limestone, sandstone and coal strata . Near

the Craborchard the limestone stratum [Bangor limestone] pierces through the super-

incumbent sandstone . It is of oolitic structure and is characterized by Demonocrinites

[ Talarocrinus symmetricus] and by those Pentremites which characterize the Carbonif-

erous limestone in Kentucky, Tennessee and Alabama, and it forms generally the

base of that mountain . It is particularly displayed near Sparta , where the whole

stratification is visible . The Sequatchie Valley displays also the stratification of this

mountain. The bottom of this valley , through which winds longitudinally the Sequat-

chie River, is generally of Silurian [Ordovicic] strata of two different ages. The south

eastern side of the valley is composed of the Silurian strata which prevail in East Ten-

nessee [ Knox dolomite ] and is covered by the limestone which is found in Middle

Tennessee, [Ordovicic limestone] so that the junction of the two divisions takes place

in this valley and continues below the Cumberland Mountains.

The country west of the Cumberland Mountains as far as the Tennessee River, known

under the name of Middle Tennessee, is generally composed of Silurian [Ordovicic]

limestone which is here and there covered by Carboniferous and Devonian Strata.

Most of my observations being made before I was acquainted with the labours of Mr.

Murchison , I can not give an accurate limitation of the Devonian and Carboniferous

deposits, so that some of the Crinoids which are put down as occurring in the Carbo-

niferous strata may belong to the Devonian deposits. The Middle Tennessee rocks

terminate at the Tennessee River. At a few places they cross this river, as in Decatur

County. Nevertheless this river forms generally the western limit of the Paleozoic

Strata in Tennessee.

West of the Tennessee River, as far as the Mississippi which forms the western bound-

ary of the State of Tennessee , the Cretaceous strata prevail . [ See above p . 4 ] . They

are composed of marl, green sand and argileaces strata, the first [Selma clay] charac-

terized by Erogyra costata , Gryphaea convexa and several species of Ostrea-the second

(green sand) by Hamites and Ptychoceras, and the third [Ripley formation] by siliceous

wood and lignite.

a Clinch Mountain is composed of Ordovicic and Siluric strata ranging in age from

the Knox dolomite to the Rockwood formation , while the strata of the Bay's Mountain

region are Cambric and Ordovicic , in age ranging from the Athens shale to the Bays

sandstone .-E . W.

The formations east of the Cumberland escarpment have been mapped by the

U.S.Geological Survey as the Knox dolomite and the Chickamauga limestone .-E . W.
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A few of the Crinoids described in this Monograph were found on the Cumberland

Mountains and in East Tennessee, but the generality were discovered in Middle Ten-

nessee, including Decatur County which lies west of the Tennessee River.

Before terminating this introductory I must acknowledge my sincere thanks to my

friend Major A. Heiman who has drawn all the figures, and as appears from the work

itself, in a superior manner.

Ihave also to request the indulgence of the reader,-havingbeen attacked bya serious

malady which has lasted more than 6 or 7 months whilst I was preparing it [the Mono-

graph] forthe press ; my memory and sight were more or less impaired , by which many

inaccuracies and mistakes may have been produced .

DESCRIPTION OF SPECIES .

Class CYSTOIDEA Jaekel.

Order DICHOPORITA Jaekel.

A. REGULARIA Jaekel.

Family CHIROCRINIDÆ Jaekel.

Genus CHIROCRINUS Eichwald.

CHIROCRINUS ANGULATUS , new species .

Plate 8, figs . 9, 10 .

Cyathocrinites sculptus TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) , 1850

(nomen nudum) ; MSS . , 1850.

Cyathocrinus sculptus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I , 1879,

p. 149 (catalogue name) .-MILLER, North Amer. Geol . and Pal. , 1889 , p . 236

(catalogue name) .

The original description by Troost is as follows :

It resembles more or less C. geometricus of Goldfuss (Tab . LVIII , fig . 5. ) in its gen-

eral appearance, and the stellated figures on the surface are similar . Its pelvic [infra-

basal] plates are different, the superior angle being more acute gives a hexangular form

to the costals [ basals] , which are pentagonal in the C. geometricus . The insertion of

the column differs also in the C. sculptus a deep, large, subquadrangular cavity

receives a cylindrical column , this cavity occupies about one half of the diameter of

the body. The superior rim being somewhat injured , the place for the arms and its

superstructure can not be determined .

Discovered in Knox County, East Tennessee, Silurian .

Supplementary description .-Basals four, bent abruptly upward for

nearly half their length to form the sides of a quadrilateral basal exca-

vation ; second range of plates apparently five, three hexagonal , one

pentagonal, and the fifth not preserved ; of the third range of plates

only two, and fragments of two more, plates are preserved . The

´posterior side shows only fragments of plates.

Numbering the plates as suggested by Jaekel [ 1899 ] pectinirhombs

are present on plates B2 to B1 , B2 to B3, B2 to L1 , B2 to L2, also on

plates L1 to L'2 and L2 to L'2.
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Stereom thrown into strong folds passing from the center of each

plate across the sutures to the centers of all adjacent plates, and form-

ing prominent triangular figures. On parts of the surface finer ridges

connect the angles of the large triangle with those of a smaller one

within it.

Column made up of transversely ridged plates with a very large

lumen.

Observations . From the small number of plates preserved and the

regularity of their arrangement it is not surprising that Troost mis-

took this specimen for a crinoid .

The surface ridges resemble those of Chirocrinus striatus from the

"Lower Silurian " of Russia, but it is a smaller species with relatively

shorter and wider plates.

The specific name sculptus having been used by Schmidt for an

European species of Chirocrinus, a new designation for the American

species becomes necessary.

Formation and locality.-Although Troost's locality reference is

rather indefinite, the type-specimen was found undoubtedly in the

Middle Ordovicic shales associated with the marbles in the vicinity

of Knoxville, Tenn.

Cat. No. 39951 , U.S.N.M.

Family CALLOCYSTIDÆ Bernard.

Genus TETRACYSTIS Schuchert.

Tetracystis SCHUCHERT, Smithsonian Misc . Coll. , XLVII , 1904, Pt. 2, p.

TETRACYSTIS FENESTRATUS (Troost) Schuchert.

217.

Echinocrinites fenestratus TROOST, Amer. Journ . Sci . , (2) , VIII , 1849, p . 419

(nomen nudum) .

Echino-encrinites fenestratus TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849),

1850 , p . 60 (nomen nudum) ; MSS . , 1850.-SHUMARD, Trans. Acad . Sci . St.

Louis, II , 1866 , p . 368 (catalogue name) .—MILLER, North Amer. Geol . and

Pal . , 1889 , p . 241 (catalogue name) .

Tetracystis fenestratus SCHUCHERT, Smithsonian Misc . Coll . , XLVII, 1904, p . 219,

text fig. 26 , pl . xxxiv, figs . 6-8.

The following is quoted from Troost's original description :

Echino-encrinites fenestratus , mihi.

This crinoid, the summit of which is closed, and which does not possess arms ,

approached to the genus Echino-encrinites of Herman von Meyer-Cystides of von Buch,

but it differs nevertheless in very important particulars from Echino-encrinites . The

arrangement and number of plates of which it is composed are perhaps identical with

those of Echino-encrinites. I say perhaps, because the five plates which form the

summit, as will be seen, can not be distinguished in our fossil . The other characters

by which it differs from the Echino-encrinites may entitle it to form a new genus.

It has the form of a small acorn ; four furrows [ambulacra a] running longitudinally

from the summit to the base, divide the surface into four equal parts; on three of them

@Additions to this description, inclosed in brackets, are by Professor Schuchert.—

E. W.
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are poriferous rhombs and on one is an oval aperture [anus] . The poriferous rhombs

are barred (these bars are not equal in number in these rhombs ; some have 16, and 14

at the top , and 12 below) in the direction of the smaller diagonal which gives them

the appearance of venetian blinds , from which its specific name.

The pelvis is circular with four reëntering angles, composed of four [basal ] plates,

three of which are pentagonal , and one, having its superior angle truncated , is hex-

agonal . The lower part of the pelvis terminates externally in a more or less projecting

edge and thenthe plates turning immediately inwards form the sides of a [deep ] circular

excavation in which the column was inserted .

The first [second] series of plates is composed of five ; four are hexagonal , and one

having upon its lower margin one [i . e . , one-half] of the poriferous rhombs is rendered

thereby irregular . They are placed in the four reëntering angles of the pelvis ; the

fifth plate is quadrilateral and rests upon the hexagonal pelvic plate, the superior of

which surrounding partly the oral aperture [anus] is also thereby rendered irregular .

The second [third ] series is composed of five hexagonal plates of which three are

rendered irregular by two poriferous rhombs and by the oral aperture [anus] . This oral

aperture is large and circular. One of the poriferous rhombs , on the quarter section

on the left of the oral aperture, occupies about one-half of an hexagonal plate ; above

this rhomb is an elevation , running transversely and having on its summit a furrow

[the madreporite ] , and below it a single pore [the hydropore] , neither of which pene-

trates through or deeply into the plate . The second poriferous rhomb is on the quarter

section on the right of the oral aperture ; it occupies the upper part of the third hex-

agonal plate, which is thus also rendered irregular .

The summit, which has no aperture, as in other species of this genus , may have been

composed of five plates . But our fossil , which is very perfect , without the least ero-

sion, being around the summit much complicated by the [ambulacral open] furrows

mentioned above, which here combine, the joints of the plates being thereby obliter-

ated, their number and form can not be ascertained .

I can say nothing about the column , —the place where I found my specimen con-

tained numerous fragments of different crinoids . The place of insertion of the column

is very large in proportion to the size of the body, its diameter being 4 mm. , while

the largest diameter of the body is 10 mm. and the length 14 mm. The column was

not inserted as is generally the case with crinoids . The cavity is formed of an inclined

slope or bevel of about 2 mm. , having no articulating striae.

I found this interesting fossil in Decatur county, Tennessee, associated with

Calymene Blumenbachii [ = C. niagarensis] , Orthoceratites, Tereb. wilsoni [= ? Wilsonia

saffordi] , etc.

Professor Schuchert [ 1904 , pp . 220-222] comments on this species

as follows:

Remarks. It is interesting to find that Troost had a species of Tetracystis more than

50 years ago, which he then referred to Echino-encrinites . It is closely related to the

Manlius T. chrysalis , but differs in being smaller, more circular in transverse outline ,

and not flattened as is that species; the pectinirhombs, also , have far fewer dichopores .

In T. fenestratus there are 12 to 17 pores, and in T. chrysalis from 25 to 35. Of brachioles

the former has from 7 to 8 on each side of an ambulacrum, while the latter species has

11 in the same space . Plate 19 and deltoid 24 may not be present in T. fenestratus;

if they are, they are now obscured by the ambulacralia . However, as Troost's species

is otherwise closely related to T. chrysalis , it is probable that other specimens may

reveal these two small plates .

Formation and locality .—The horizon in Decatur County, Tennessee, furnishing this

fossil , appears to be the Brownsport limestone of Foerste, formerly a part of Safford's

Meniscus limestone, in the upper portion of the Niagaran .

Cat. No. 35091 , U.S.N.M.
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B. IRREGULARIA Jaekel .

Family CARYOCRINIDE Bernard.

Genus CARYOCRINUS Say.

Troost described five species of Caryocrinus from Decatur County,

Tennessee. All of the specimens are missing; and the following syn-

onymy is worked out from the descriptions and figures , all of which

are reproduced . It is possible that with the original specimens a

different grouping would be made, but the following appeals to the

writer as the best that can be done with the available material.

CARYOCRINUS MILLIGANI Miller and Gurley.

Plate 2, figs. 3 to 9.

Caryocrinites meconideus TROOST, Proc. Amer. Ass . Adv . Sci . , II , 1850 , p . 60

(nomen nudum) .

Caryocrinites granulatus TROOST, Proc . Amer. Ass . Adv . Sci . , II , 1850 , p . 60

(nomen nudum) .

Caryocrinites insculptus TROOST, Proc. Amer. Ass . Adv . Sci . , II , 1850 , p . 60

(nomen nudum).

Caryocrinus ornatus ROEMER, Sil . Fauna westl . Tenn . , 1860, p . 33, pl . 1 , figs .

la, b , c.

Caryocrinus milliganæ MILLER and GURLEY, Bull . No. 9, Illinois State Mus. Nat.

Hist . , 1896 , p . 63 , pl . v , figs . 3, 4 .

Caryocrinus roemeri JAEKEL, Stammes-geschichte der Pelmatozoen , Berlin, I,

1899 , p . 314 , pl . xvii , figs . 3 , 3a.

The following is the original description by Troost :

It differs principally from the Caryocrinites ornatus of Say in being more elongated

and in having a triangular capital integument ; the oral [anal ] aperture is lower in the

meconideus [milligani] than it is in the ornatus-it pierces the scapulars [radials] and

does not rest upon the superior angle as is mentioned by Mr. Say respecting the C.

ornatus.

Say says the longitudinal diameter is from three quarters to one inch and a half, the

transverse from seven tenths to one inch and two fifths . I have specimens which

are about three inches longitudinally and two and one fifth inches transversely.

In superficial configuration and in other respects it coincides with the C. ornatus.

It occurs in Decatur County, Tennessee, associated with Calceola, Eucalyptocri-

nites, Cupellocrinites [ Marsipocrinus] , etc.

According to the figures of Miller and Gurley [1896 (April) , pl . 5 ,

figs. 3 , 4 ] , the anal aperture cuts the upper edge of the radials, but is

not wholly within them.

Of the form to which Troost has given the name Caryocrinites

granulatus, he says:

This species differs from the meconideus [milligani] chiefly by having a granulated

surface.

Decatur County.

The following is Troost's description of Caryocrinites insculptus:

The general form is the same as that of the C. meconideus [milligani] but the sur-

face is adorned with projecting ridges which proceed from the center of the plates :
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they are not formed of pores as in the preceding species, and whereas in that species

five and six series of pores proceed from the center of the plates, in the C. insculptus,

only four elevated ridges proceed from the center.

Decatur County.

The difference in surface between Troost's C. meconideus and his

C. granulatus and C. insculptus may be accounted for by the former

having been apparently an exfoliated specimen . The form described

as C. insculptus was probably a young individual, which might

account for the smaller number of radiating ridges on the plates.

The differences brought out by Troost's descriptions and figures of

these three specimens seem insufficient to separate them as distinct

species . They are therefore united under the name of an apparently

identical species described by Miller and Gurley [ 1896 (April) , p . 63] .

Formation and locality.-Brownsport limestone. It occurs in Deca-

tur County, Tennessee.

Cat. Nos. 39904, 39905, U.S.N.M.

CARYOCRINUS GLOBOSUS Troost.

Plate 2 , fig. 1.

Caryocrinites globosus TROOST, Proc . Amer . Ass . Adv . Sci . , II ( read 1849) , 1850 ,

p. 60 (nomen nudum) ; MSS . , 1850 .

Caryocrinus globosus SHUMARD , Trans . Acad . Sci . St. Louis , II , 1866 , p . 351

(catalogue name).-MILLER , North Amer. Geol . and Pal . , 1889 , p . 231 (cata-

logue name) .

The original description by Troost is as follows:

Distinguished by its globular form, flat pelvis , and capital integument which hardly

projects above the general surface of the body .

The figure of this species resembles in general outline , one of Roe-

mer's figures [ 1860 , pl . 3 , fig . 1a] of C. ornatus, now referred to C.

milligani, but it has a less elongate base and apparently a smaller

tegmen.

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee .

Cat. No. 39907, U.S.N.M.

CARYOCRINUS BULBULUS Miller and Gurley,

Plate 2 , fig. 2 .

Caryocrinites hexagonus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) ,

1850, p . 60 (nomen nudum) ; MSS. , 1850 .

Caryocrinus hexagonus SHUMARD, Trans. Acad . Sci . St. Louis, II , 1866 , p. 359

(catalogue name).-MILLER, North Amer. Geol . and Pal . , 1889, p . 231 (cata-

logue name).

Caryocrinus bulbulus MILLER and GURLEY, Bull . No. 5 , Illinois State Mus . Nat.

Hist. , 1894 , p . 11 , pl . п, figs . 15 , 16 , 18 , 19 .

The original description by Troost is as follows :

It is distinguished from the C. meconideus [milligani] by the form of the costals

[basals] which are in the C. hexagonus more elevated in their center which give to the
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transverse section a hexagonal form . They are also deficient in the superficial orna-

mental lines and pores as in the C. ornatus and meconideus; at least not the least

traces of these ornaments are visible upon the seven specimens in my collection .

The figures of Miller and Gurley show a node in the center of each

radial rather than an angular elevation of its center, but this differ-

ence is too slight to be of specific value.

Formation and locality. In a recent paper by Pate and Bassler

[ 1908] the Brownsport limestone of Foerste is subdivided into the

Beech River, Bob, and Lobelville formations , and Caryocrinus bul-

bulus is referred by them to the middle or Troostocrinus zone of the

Beech River formation. Decatur County , Tennessee.

Cat. No. 39906 , U.S.N.M.

Class BLASTOIDEAª Say.

Family PENTREMITIDÆ Etheridge and Carpenter (emend

Bather).

Genus PENTREMITES Say.

The following remarks are by Troost :

The Genus Pentremites established by our countryman Thomas Say, and on which

I wrote a memoir (Trans. of the geol . Soc . of Penn. vol. I pag. 224. ) is so well known

that it requires merely a short notice of how the several species differ from one

another; and as to my knowledge, no good figures have been published of the Amer-

ican Pentremites, I offer here accurate representations of the Pentremites that occur

in the State of Tennessee with which those that I have seen in the States of Missouri,

Illinois , Kentucky and Alabama correspond .

Some of the species of this genus are very abundant in certain parts of the Western

States, while others are scarce. A division of the Carboniferous limestone is particu-

larly characterized by Pentremites. I possess a slab of such Pentremital limestone

which has a surface of about 236 square inches ; on this surface are 120 Pentremites, of

all sizes, from 4/5 to 1/10 of an inch in length ; and, judging from the sides of the slab, the

whole of it seems to be made up of an accumulation of these fossils . They, being

siliceous, have withstood the decomposing action of the atmosphere which has dis-

solved the limestone, so that the fossils stand out in prominent relief, some for more

than two thirds of their diameter. It contains few other fossils ; on the whole slab I

find only one Terebratula, two other bivalves and Cyathophilla, so that these seas

must have swarmed at that period with Pentremites.

Whether the species which I here describe must be considered as true species or

as mere varieties , I leave others to decide . I only mention that the Pentremites

here described inhabited different localities ; the pyriformis occupies the lowest

strata of the Carboniferous series . The globosus , florialis and the florialis elongata,

are found in a higher situation . In Alabama in some places the pentremitic stratum

is in contact with the coal . The P. cherockee is very rare ; I found it only in one place

a The Blastoidea of the Troost collection were referred to Dr. Gustav Hambach for

revision , and the results of his work appeared in the Trans. Acad . Sci . St. Louis,

XIII , pp . 1-67 . As the specimens described by Troost are not in the possession of

the writer, with the exception of Nucleocrinus globosus , Doctor Hambach's work is

followed without change except in a return to names which appear to have priority

as noted in the text. The synonymy is also added by the present writer .
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on the left bank of the Tennessee River. I found in the Silurian strata only one

species, the P. reinwardtii, which is very distinct from all other species of Tennessee

Pentremites.

PENTREMITES GCDONI (Defiance).

Plate 3, fig. 5.

Kentucky Asterial Fossil PARKINSON, Org. Rem. of a former World , 1808 , p . 235 ,

pl . xш, figs . 36, 37.

Encrina godoni DEFRANCE, Dict. Sci . Nat . , XIV, 1819 , p . 467 .

Pentremites globosa CHRISTY, Letters on Geol . , 1848, pl . iv , figs . 7 , 8 .

Pentremites globosus TROOST, MSS . , 1850 .

Pentremites godoni SHUMARD, Trans. Acad . Sci . St. Louis , I , 1858 , p . 245.-HALL,

Rep. Geol . Surv . Iowa , I , Pt. 2 , 1858 , p . 692, pl . xxv , figs . 13 a , b . —SHUMARD,

Trans. Acad . Sci . St. Louis , II , 1866, p . 384 (catalogue name).-BILLINGS,

Amer. Journ . Sci . , XLVIII, 1869, p . 81 , fig. 13.-WHITE , 2nd Ann . Rep.

Dep. Stat . and Geol . Indiana , 1881 , p . 511 , pl . ví , figs . 10 , 11.-ETHERIDGE and

CARPENTER, Cat. Blastoidea, 1886, p . 157 , pl . 1 , fig . 11 ; pl . I, figs . 1-13;

pl . xi, figs . 16-17 ; pl . xvi, figs . 19 , 22 , 23.-MILLER, North Amer. Geol . and

Pal . , 1889 , p . 268 (catalogue name) .-KEYES , Missouri Geol . Surv. , IV, 1894 , p .

136.-WELLER, Bull . No. 153 , U. S. Geol . Surv . , 1898, p . 414 (catalogue

name) . BATHER, List Blastoidea Brit . Mus . (Nat. Hist . ) , 1899 , p . 45 (catalogue

name) .-HAMBACH, Trans. Acad . Sci . St. Louis , XIII , 1903 , p . 38 , pl . ш ,

fig. 18 .

The following is Troost's description :

Subspherical, vertically more or less flattened , base slightly pentagonal . Ambu-

lacra reaching to the base, fields of ambulacra slightly longitudinally curved , column

slender.

Occurs (not abundant) near Sparta at the ascent of the Cumberland Mountain,

Craborchard Mountain in Bledsoe County, Tennessee ; very abundant near Hunts-

ville, at Mount Sano, Alabama-Illinois and Kentucky.

Observations. This species has long been considered synonymous

with P. florealis, but Doctor Hambach separates the two species.

He says:

Shumard and many later authors confound this species with Pentremites godoni,

which is a sad mistake because there is a considerable difference between these two

species. In the typical P. florealis the body is more elongated, the base portion

drawn out and more prolonged than in Pentremites godoni, and the plications of the

ambulacral integument are coarser than in P. godoni. The typical Pentremites

florealis is comparatively rare in Alabama and Kentucky but not so at Chester, Illinois,

where Pentremites godoni does not occur at all . We find it again at Waterloo , Illinois ,

associated with Pentremites florealis , but it is by far the predominating species here.

Cat. No. 33069 , U.S.N.M.

PENTREMITES PYRIFORMIS Say.

Plate 2 , figs. 13 , 14 , 15 .

Pentremites pyriformis SAY , Journ . Acad . Nat . Sci . Phila . , 1st . ser. , IV, 1825,

p . 294 ; Zool . Journ . , II , 1825 , p . 314.—TROOST, Trans. Geol . Soc . Pennsyl-

vania, I , Pt . 2 , 1835 , p . 228 , pl . x, fig . 8. -OWEN, Amer . Journ . Sci . , 1st .

ser . , XLIII , 1842, p . 20 , fig . 3.-CHRISTY, Letters on Geol . , 1848 , pl . iv ,

fig. 6. TROOST, Proc . Amer . Ass . Adv . Sci . , II ( read 1849 ) , 1850, p . 60

(catalogue name).-HALL, Rep. Geol . Surv. Iowa, I , Pt. 2 , 1858, p . 693,
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pl . xxv, fig . 16.-BILLINGS , Geol . Surv. Canada, Dec. IV, 1859, p . 20, figs.

5, 7.-DUJARDIN and HUPÉ , Hist . Nat. Zooph . Ech. , 1862, p . 91.—SHUMARD,

Trans. Acad . Sci . St. Louis, II , 1866 , p . 385 (catalogue name).—BILLINGS,

Amer. Journ. Sci . , 3d ser. , I , 1870, p. 228.-WACHSMUTH and SPRINGER,

Proc. Acad . Nat . Sci . Phila . , 1879 , pl. xvi , fig. 5.-WHITE , 2nd Ann. Rep.

Dep. Stat . and Geol . Indiana, 1881, p . 511, pl . 1, fig . 9.—ETHERIDGE and

CARPENTER, Cat . Blastoidea, 1886 , p . 167 , pl . 1 , figs . 6 , 7 ; pl . I , figs . 24–30;

pl . xò, figs. 13 , 15 ; pl . xvm, fig . 3.-MILLER , North Amer. Geol . and Pal. ,

1889, p . 268 (catalogue name).-KEYES , Missouri Geol. Surv . , IV, 1894 ,

p. 135.-HARRIS , Bull . Amer. Pal . , I , No. 5 , 1896 , p . 352.-Weller, Bull.

No. 153 , U. S. Geol . Surv. , 1898, p . 416 (catalogue name).-BATHER, List

Blastoidea Brit. Mus. (Nat Hist . ) , 1899 , p . 51 ( catalogue name) .-HAMBACH,

Trans. Acad. Sci . St. Louis, XIII , 1903, p. 38, pl . ш, figs . 8, 9 , 15, 16.

Pentatrematites pyriformis ROEMER, Archiv. f . Naturg . , Jahrg. XVII , I , 1851 ,

p . 354, pl . v, fig . 9a-c.

Pentremites subconoideus MEEK, U. S. Geol . Surv. Montana, Idaho, Wyoming

and Utah, 1873, p . 471 .

The following is the description by Troost :

Elongated elliptical .

Ambulacra long, reaching to the middle of the whole body-terminating at the

base, acute pentagonal .

Western declivity of the Cumberland Mountain in an oolitic limestone .-Sequatchie

Valley, Tennessee . Rarely Mount Sano, Alabama, and Springfield , Kentucky .

Observations.-Doctor Hambach does not mention the specimen

which Troost has referred to this species, but according to the figures

it appears to be correctly identified . The deltoids are longer than is

usual in the species, but this point is not mentioned in the original

description, and specimens subsequently referred to the species show

great variation in the length of the deltoids.

Doctor Hambach distinguishes the species from P. florealis as fol-

lows :

This species differs from P. florealis , its nearest relative , in having its greatest diame-

ter at the apex of the ambulacrum, dividing the calyx into two equal halves, i . e . ,

the distance from the articulation surface of the column equals the distance from the

apex of the ambulacrum to the summit.

Cat. No. 33073 , U.S.N.M.

PENTREMITES ELEGANS Lyon.

Plate 2, figs . 10, 11, 12.

Pentremites tennesseex TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum) ; MSS . 1850.

Pentremites elegans LYON, Trans . Acad . Sci . St. Louis, I , 1858 , p . 632, pl. xx,

figs . 4a-c.- SHUMARD, Trans . Acad . Sci . St. Louis, II , 1866, p. 383 (cata-

logue name) .- MILLER , North Amer . Geol . and Pal . , 1889 , p . 267 (catalogue

name).-WHITFIELD, Ann . N. Y. Acad. Sci . , 1891 , p . 577, pl . xm, fig. 4 ;

Geol . Surv. Ohio, VII , 1895 , p . 466 , pl . 1x , fig . 4.—Weller, Bull . No. 153,

U. S. Geol. Surv. , 1898, p . 413 (catalogue name).-BATHER, List Blastoidea

Brit . Mus. (Nat . Hist . ) , 1899 , p . 43.-HAMBACH, Trans. Acad . Sci. St. Louis,

XIII, 1903, p . 37.
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The following is the original description by Troost :

They differ principally from the P. pyriformis in having the ambulacra very short-

their diameter in proportion larger.

Sequachie Valley and Sparta, Tennessee ; Mount Sano, Alabama .

In reference to Troost's specimen Doctor Hambach says :

This species is synonymous with the one designated by Doctor Troost as tennesseex,

nom . nud. The description of Troost was never published.

Cat. No. 33072 , U.S.N.M.

PENTREMITES FLOREALIS Say.

Plate 3, fig. 1 .

Encrinites florealis VON SCHLOTHEIM, Petrefactenkunde, II , 1820, p . 38 .

Pentremitesflorealis SAY, Journ . Acad . Nat . Sci . Phila . ( 1 ) , IV , 1825 , p . 295.-Sow-

ERBY , Zool . Journ . , II , No. 7 , 1825 , p . 314 , pl . x1, fig . 2. -GOLDFUSS , Petrefacta

Germaniae, Pt . 1 , 1826, p. 181 , pl . L, figs . 2a-c.-TROOST, Trans . Geol . Soc .

Pennsylvania, I , Pt . 2 , 1835, p . 229 , pl . x , fig . 3 ; Proc . Amer. Assoc . Adv .

Sci. , II (read 1849) , 1850, p . 60 (catalogue name) .-OWEN and SHUMARD,

Geol . Rep . Wisconsin , Iowa and Minnesota, 1852 , p . 592.-SHUMARD, Marcy's

Expl . Red Riv . Louisiana , 1854, p . 174.-DUJARDIN and HUPÉ, Hist . Nat.

Zooph. Ech . , 1862 , p . 90.- HARRIS , Bull . Amer. Pal. , I , 1896, p. 353.-HAM-

BACH, Trans . Acad . Sci . St. Louis , XIII , 1903, p . 37, text fig . 12c .

Pentremites florealis var . elongatus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read

1849), 1850 , p . 60 (catalogue name) .

Pentatrematites florealis ROEMER, Archiv . f. Naturg. , Jahrg . XVII , I, 1851, p .

353, pl . iv, figs . 1-4 ; pl . v , fig . 8.

Pentremites symmetricus HALL, Rep. Geol. Surv . Iowa, I , Pt . 2, 1858, p. 694, pl .

XXV, fig. 14 .

Pentatrematites florealis BRONN, Klassen and Ordn. Their-Reichs ., II , 1860 , pl .

XXIII, figs . la-e.

Pentremites godoni SHUMARD (in part), Trans. Acad. Sci. St. Louis, II , 1866 ,

p. 384 (catalogue name) .

Pentremites tennesseeae SHUMARD, Trans. Acad . Sci . St. Louis, II , 1866 , p . 386

(catalogue name) .

Pentremites godoni WELLER (in part) , Bull. No. 153 , U. S. Geol. Surv . , 1898 , p . 414 .

Pentremites godoni var . florealis BATHER, List Blastoidea, Brit . Mus . (Nat . Hist . ) ,

1899, p . 47 (catalogue name) .

Pentremites altus ROWLEY, in Green's Contr. Indiana Pal . , Pt . 8 , 1901 , p. 64, pl.

XXIII, figs . 1 , 2 , 3 .

The original descriptions of Pentremites florealis and P. florealis

elongatus, by Troost, are as follows :

Pentremites florealis.

Elliptical-ambulacra long .-Pelvic plates short. They are sometimes very large,

the largest that I have seen is in my collection and is 24 inches long.

Not abundant, in the oolitic limestone near Sparta, Tennessee-very abundant at

Mount Sano, Alabama, and Russelville , Kentucky .

Pentremites florialis elongatus, varietas.

It is constantly proportionately more elongated than the P. florealis of any of the

other localities.

Eastern declivity of Cumberland Mountains, Morgan County . And it character-

izes particularly the siliceous stratum in which the plates of the Melonites in Stewart

County, Tennessee, are found.
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Observations . This species is separated fromP. godoni by Hambach

on account of the more elongate base (see p . 13) , and from P. pyri-

formis in having the greatest diameter below the center as noted in

connection with the latter species (see p. 14) .

The variety elongatus is separated only on account of its more elon-

gate form , but the individuals of the species show so much variation

in proportional length that it seems inadvisable to establish a variety

on this feature alone, in the absence of a figure or more detailed

description.

The Pentremites godoni var. florealis of Etheridge and Carpenter

[1886 , p . 160] is separated from P. godoni as a variety "in which the

bodies of the radials are very much inclined to the vertical axis of

the calyx." It is thus quite different from P. florealis as defined by

Hambach, and, as shown by the figure, " is closely allied to P. godoni.

Cat. No. 35070 , U.S.N.M.

PENTREMITES SULCATUS Roemer,

Plate 3, figs. 14 , 15 , 16.

Pentremites cherokeus TROOST, Proc. Amer. Ass . Adv . Sci. , II (read 1849) , 1850,

p. 60 (nomen nudum) ; MSS . , 1850.—HALL, Rep. Geol . Surv. Iowa , I , Pt . 2,

1858 , p . 691 , pl . xxv , figs . 12a , b .-WELLER, Bull . No. 153 , U. S. Geol . Surv . ,

1898, p . 412 (catalogue name) .

Pentremites laterniformis OWEN and SHUMARD, Journ . Acad. Nat . Sci. Phila .

(2 ) , II , 1850 , p . 66 , pl . ví , fig . 15 .

Pentatrematites sulcatus ROEMER, Archiv. fur Naturg. , Jahrg . XVII , I , 1851 , p . 354,

pl . vi , figs . 10a, c.

Pentremites sulcatus SHUMARD , Marcy's Expl . Red Riv. Louisiana, 1854 , p . 174 ;

Trans. Acad . Sci . St. Louis, I , No. 2, 1858 , pp . 243 , 246 ; II , 1866 , p . 385 (cata-

logue name) .- LYON and CASSEDAY, Proc . Amer. Acad . Sci . , IV, 1860 , p .

298.-BRONN, Klassen und Ordn . Their-Reichs . , II , 1860 , pl . xxш , figs .

lf-j.-DUJARDIN and HUPÉ, Hist . Nat. Zooph . Ech. , 1862, p . 91.-Етн-

ERIDGE and CARPENTER, Cat . Blastoidea, 1886 , p . 165 , pl . 1 , figs . 8–10 ; pl . п ,

fig. 31 ; pl. xvi, fig . 20 ; pl . xvIII , fig. 5.-KEYES , Missouri Geol . Surv . , IV,

1894, pl . xvm , figs . 6a, b. -WELLER, Bull . No. 153 , U. S. Geol . Surv . , 1898 ,

p . 416 (catalogue name).-BATHER, List Blastoidea Brit . Mus . (Nat . Hist . ) ,

1899 , p . 54 (catalogue name).- HAMBACH, Trans . Acad . Sci . St. Louis , XIII,

1903 , p . 39 , pl . vi , figs . 1-12 .

Pentatrematites sulcatus ROEMER, Bronn's Lethaea Geognostica, 3rd ed . , Pt . 2 ,

1852-54, p . 282 , pl . iv, figs . 9a , b .

Pentremites robustus LYON, Trans. Acad. Sci . St. Louis, I , 1860, p. 629 .

The following is the original description by Troost :

Transversely pentagonal, longitudinally pyramidal, the plates inclosing the ambu-

lacra longitudinally deeply excavated and bent outwardly near the summit. Ambu-

lacra long, reaching the pelvic plates-Pelvis very short.

On the base of the Look-out Mountain, Cherokee County, Tennessee.

Observations. This species was described by Hall under the name

ofPentremites cherokeeus, with P. sulcatus Roemer cited as a synonym .

a Etheridge and Carpenter Catalogue of the Blastoidea, pl . 2, fig. 3.
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He gives no reason for proposing a new name for that already estab-

lished by Roemer.

Family TROOSTOCRINIDE Bather.

Genus TROOSTOCRINUS Shumard .

Troosticrinus SHUMARD, Trans . Acad . Sci . St. Louis , II , 1866 , p . 384 , footnote .

Troostocrinus MEEK and WORTHEN (in part) , Proc . Acad . Nat. Sci . Phila. , 1868 , p .

356 ; Rep. Geol . Surv . , Illinois , V , 1873 , p . 507.-ETHERIDGE and CARPENTER

(in part) , Ann . and Mag. Nat . Hist . , IX, 1882 , p . 247 ; Cat. Blastoidea, 1886,

p. 191.-MILLER, North Amer . Geol . and Pal. , 1889 , p . 287.-ZITTEL , Text-

Book Pal. (Eastman trans. ) , 1896 , p . 195.-BATHER, List Blastoidea Brit .

Mus. (Nat . Hist . ) , 1899 , p . 68 (catalogue name) ; A Treatise on Zool. , III , The

Echinoderma, 1900 , p . 92 .

Clavablastus HAMBACH, Trans . Acad . Sci. St. Louis, XIII , 1903 , p . 44 .

In his proposed new classification Hambach states that " All names

ending in ' crinus ' are omitted , " and he proposes the name Clavae-

blastus to include Troostocrinus reinwardtii, the type of Shumard's

genus Troostocrinus, and other similar forms. The change of a name

merely on account of inappropriateness of form is not in accord with

the accepted rules of nomenclature, and the genus Troostocrinus being

defined and well established in the literature should stand.

TROOSTOCRINUS REINWARDTII (Troost) .

Plate 3, figs . 2, 3 , 4 .

Pentremites reinwardtii TROOST, Trans . Geol . Soc . Pennsylvania , I , Pt . 2 , 1835 , p .

224 ; 5th Rep. Geol . Tennessee, 1840 , p . 58 ; 6th Rep . Geol . Tennessee, 1841 ,

p . 14.-YANDELL and SHUMARD, Contr . Geol. Kentucky, 1847 , p . 6.—

ROEMER, Neues Jahrb . fur Min . , 1848 , p . 296.-TROOST, Proc . Amer. Ass.

Adv . Sci . , II (read 1849) , 1850 , p . 60 ( catalogue name) ; MSS . , 1850.-YANDELL ,

Proc. Amer. Ass . Adv . Sci . , 1851 , p . 232.-DUJARDIN and HUPÉ, Hist .

Nat. Zooph. Ech . , 1862 , p . 99.

Pentatrematites reinwardtii ROEMER, Archiv. f. Naturg. , Jahrg. XVII , I , 1851 , p .

372, pl . vi, fig. 12a-c; Sil . Fauna westl . Tennessee, 1860 , pl . ш, fig. 2a–c.

Pentatremites reinwardtii BRONN, Klassen und Ordn . Thier-Reichs . , II , 1860 ,

pl . xxш , figs . 4a, b .

Troosticrinus reinwardtii SHUMARD, Trans. Acad . Sci. St. Louis, II , 1866 , pp. 384,

385.

Troostocrinus reinwardtii ETHERIDGE and Carpenter, Ann . and Mag . Nat . Hist . ,

IX , 1882, p . 249 ; Cat . Blastoidea , 1886, p . 194 , pl . xn, figs . 11 , 12 ; pl . xví ,

fig. 17 ; text-fig . VII .—MILLER North Amer. Geol. and Pal. , 1889 , p . 287

(catalogue name) .— BATHER, List Blastoidea Brit . Mus. (Nat . Hist . ) , 1899 ,

p . 68 (catalogue name) .

Clavabastus reinwardtii HAMBACH, Trans. Acad . Sci . St. Louis, XIII , 1903 , p . 44

(catalogue name) .

The original description by Troost is as follows :

Elongated, inverted pyramidal . Ambulacra short, not composed as [ in] the pre-

ceding species of uniform transverse grooves, but of oblique alternating devisions,

having the pores remote from the margin of the Ambulacra .

63330-09-2
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It is the only species of the Tennessee Pentremites which belongs exclusively to the

Silurean Strata.

Decatur County, Tennessee.

Formation and locality.-This species marks the middle, or Troos-

tocrinus zone, of the Beech River formation of the Brownsport lime-

stone, as defined by Pate and Bassler [ 1908] .

Cat. No. 33071 , U.S.N.M.

Family NUCLEOCRINIDÆ Bather.

Genus NUCLEOCRINUS Conrad.

Nucleocrinus CONRAD, Journ. Acad . Nat . Sci. Phila . , VIII , 1842, p . 280.-LYON

and CASSEDAY, Proc . Amer. Acad. , IV, 1859 , p. 295.-HALL, 15th Ann. Rep.

New York State Cab . Nat . Hist . , 1862, pp . 144 , 146.- MEEK and WORTHEN,

Rep. Geol . Surv . Illinois , II , 1866 , p . 275.-BILLINGS , Amer. Journ . Sci. (3) ,

I, 1870 , p . 229.-MILLER , North Amer. Geol . and Pal . , 1889 , p . 262.-BATHER ,

List Blastoidea Brit . Mus. (Nat . Hist . ) , 1899 , p. 21 (catalogue name) ; A

Treatise on Zool . , III , The Echinoderma, 1900 , p . 88 .

Olivanites TROOST, Proc. Amer. Ass . Adv . Sci . , II (read 1849 ) , 1850 , p . 62 (nomen

nudum) ; MSS . , 1850 ; Amer. Journ. Sci . ( 2d ser . ) , VIII, 1849 , p . 419.-

HAMBACH, Trans. Acad . Sci . St. Louis, XIII , 1903 , p . 48 .

Elaeacrinus ROEMER, Archiv. f. Naturg. , Jahrg. XVII , I , 1851 , p. 375 ; Bronn's

Lethaea Geogn. , 3rd ed . , Pt . 2 , 1852-54 , p . 283.-DUJARDIN and HUPÉ,

Hist . Nat. Zooph. Ech. , 1862, p . 100.-SHUMARD , Trans. Acad . Sci . St.

Louis , II , No. 1 , 1862 , p . 111 ; II , No. 2 , 1866, p . 368.—ETHERIDGE and CAR-

PENTER, Ann. and Mag. Nat . Hist . , XI , 1883 , p . 228 ; Cat . Blastoidea Brit .

Mus. , 1886 , p . 210.-ZITTEL , Textbook Pal . (Eastman trans. ) , 1896, p . 195 .

The original description by Troost is as follows :

When I first saw this fossil , it being partly imbedded in limestone , I considered it

as a species of Pentremites, having five double rows of pores, and five double apertures

at the summit like the Pentremites . I conjectured nevertheless that the lower part of

the animal, the place of insertion of a column, and the plates composing the pelvis

[base] differ from those of the genus Pentremites . The specimens then in my posses-

sion did not allow me to decide this point . I think it necessary to mention this as the

fossil is generally known, on my authority , (though I did not publish a description of

it ) as a Pentremites . Having since got possession of perfect specimens, I have found

out my mistake . I am now convinced that it is not supported by a column, conse-

quently it constitutes a new genus, to which from the analogy of its form with that of

an olive, I have given the name of Olivanites.

NUCLEOCRINUS VERNEUILI (Troost) .

Plate 3, figs . 7 , 8 , 9 , 10 , 11 , 12 , 13 .

Pentremites verneuili TROOST, 6th Rep . Geol . State Tennessee , 1841 , p . 14.—

D'Orbigny, Prod . de Pal . Strat . , I , 1849 , p . 102.-SHUMARD , Trans. Acad.

Sci . St. Louis, I , No. 2 , 1858 , p . 247 .

Olivanites verneuili TROOST, Proc . Amer. Ass . Adv . Sci. , II (read 1849) , 1850 , p .

62 (catalogue name) ; MSS . , 1850.-LYON , Rep. Geol . Surv. Kentucky, III ,

1857 , p. 487 , pl . v, figs . la-d.

Elaeacrinus verneuili ROEMER, Archiv . f. Naturg. , Jahrg . XVII , I , 1851 , p . 379 ,

pl. vii , figs . la-d; Bronn's Lethaea Geognostica, 3d ed . , Pt . 2 , 1852-54 ,
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p. 284, pl . iv, figs . 10a-b . - BRONN, Klassen und Ordn . Thier-Reichs, I ,

1859, pl . xxi , figs . 5a-e.-DUJARDIN and HUPÉ, Hist . Nat . Zooph . Ech . ,

1862 , p. 100.- SHUMARD , Trans. Acad . Sci . St. Louis , II , 1866 , p . 369 (cata-

logue name).-ETHERIDGE and CARPENTER, Ann . and Mag . Nat . Hist . , IX,

1883 , p . 231 ; Cat . Blastoidea Brit . Mus . , 1886 , p . 216.

Nucleocrinus verneuili LYON and CASSEDAY, Proc. Amer. Acad . , IV , 1859 , p . 295.—

BILLINGS, Amer . Journ . Sci . ( 3 ) , I , 1870 , p . 229 , figs 3-6 . - MILLER, North

Amer. Geol . and Pal. , 1889 , p . 263.-BATHER, List Blastoidea Brit . Mus.

(Nat . Hist . ) , 1889 , p . 22 (catalogue name) ; A Treatise on Zool . , III , The

Echinoderma, 1900 , p . 88 , text fig . X.

The original description by Troost is as follows :

Pelvis, or the base of the body-is very complicated in the Olivanites. It is

composed of five plates of an irregular form-each has a very elevated ridge running

longitudinally over them, this elevated ridge is hollow at the superior margin, in the

aperture of which it receives the lower extremity of the double rows of pores or what

is generally called ambulacrum, these five plates , joined together have a subpenta-

gonal form, each of the five angles being elevated and somewhat rounded to receive

the five double rows of pores . Five such plates joined together leave a pentagonal

vacuum in its center, and this open place , which I at first considered as a cavity in

which a column was inserted , is closed up with numerous small plates forming a kind

of mosaic placed at the bottom of the cavity.

Here the general arrangement of costals, and scapulars as in the generality of cri-

noids , terminates . The whole is now composed of a shell on which no suture of

junction is perceptible . Consequently it does not belong to the Prentremites in

which these divisions are found , and in which the pelvis is divisible into three parts .

Five double rows of pores, originating at the summit near two small elongated

apertures , descending longitudinally terminate in the above mentioned cavity under

the elevations of the pelvic plates . These two rows of pores are separated by a narrow

strip, or septum , having a longitudinal depression in the middle, and must have

answered for the same purpose as the ambulacra in the Pentremites which are also

composed of double rows of pores.

The apertures near the origin of the ambulacra—or double rows of pores-form in

the interior a short conical tube, descending a short distance and [it] is not closed-

The place where the ambulacra terminate is also open in the interior.

The intermediate spaces between the ambulacra are superficially divided by

longitudinal lines into five parts—the middle part is slightly elevated above the two

others , and is more or less longitudinally grooved , while the two following are trans-

versely striated . Four of these parts are of equal size-but the fifth is broader and

its central part is much more elevated and wider than in the four other divisions , it

reaches not the same height and has on its summit a large lanceolate aperture with an

elevated border . Its summit is covered with numerous microscopic plates .

Some imperfect specimens were found in Bedford County, Tennessee . More

perfect ones I found at the Falls of the Ohio River [Onondaga limestone ] .

Cat. No. 33075 , U.S.N.M.

NUCLEOCRINUS GLOBOSUS (Troost).

Plate 3, fig. 6 .

Olivanites globosus TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849 ) , 1850 ,

p. 62 (nomen nudum) ; MSS. , 1850.-HAMBACH, Trans . Acad . Sci . St. Louis,

XIII, 1903, p. 50 (catalogue name) .
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The following is the original description by Troost :

It differs from 0. [Nucleocrinus] verneuili in being globular, and having no pro-

jecting ridges, nor are any transverse stria on the fields between the ambulacra,

perceptible .

Bedford County, Tennessee.

Observations.- Doctor Troost's specimen is about three-fourths

the height of Nucleocrinus verneuili and the interambulacral areas

are wider than those of any of the specimens of the latter species

with which it has been compared . The difference in height can

hardly be due to compression, since the specimen has not the diame-

ter necessary to account for such a decrease in height. The globular

form , together with the wide ambulacral areas lead to the retention

of Troost's species, at least until forms are found connecting it more

closely with Nucleocrinus verneuili.

The method of preservation of Nucleocrinus globosus is the same as

that of specimens of N. verneuili from the Falls of the Ohio, and

they may be from the same locality, since Doctor Troost's records

of localities were found, in a few instances, to be erroneous.

Cat. No. 33076 , U.S.N.M.

Family ORBITREMITIDE Bather.

Genus ORBITREMITES Austin .

Orbitremites J. E. GRAY, Synops . Contents Brit . Mus. , 42nd ed . , 1840 , p . 63 (nomen

nudum).-T. AUSTIN and T. AUSTIN, Jr. , Ann . and Mag. Nat. Hist. ( 1 ) , X,

1842 , p . 111.-BATHER, List Blastoidea Brit . Mus . (Nat . Hist. ) , 1899 , p . 23 ;

A Treatise on Zool . , III , The Echinoderma, 1900 , p . 90 .

Granatocrinus TROOST, Proc . Amer. Ass . Adv . Sci. , II (read 1849 ) , 1850 , p. 62

(nomen nudum) ; Amer . Journ . Sci . , 2d ed . , VIII , 1849 , p . 420.—HALL, 15th

Rep. New York State Cab . Nat . Hist. , 1862 , p. 146.-SHUMARD, Trans.

Acad . Sci . St. Louis , II , No. 2 , 1866, p . 375.-MEEK and WORTHEN, Rep.

Geol . Surv . Illinois , II , 1866 , p . 274.-ZITTEL, Handb . Pal . , I , Pt . 3 , 1879 ,

p . 434.—Etheridge and CARPENTER (in part) , Ann . and Mag . Nat. Hist . ,

IX. , 1882 , p . 236 ; Cat. Blastoidea, 1886, p . 238.-MILLER, North Amer.

Geol . and Pal . , 1889 , p. 250.

Elaeacrinus SHUMARD (in part) , Trans . Acad . Sci . St. Louis, II , No. 1 , 1863 ,

p. 112.

Cidaroblastus HAMBACH, Trans. Acad . Sci . St. Louis, XIII , 1903, pp. 24-32, 45.

The original description by Troost is as follows :

This genus in some of its characters approaches Olivanites and Pentremites, having,

like these genera, five double rows of pores. It is distinguished from the Pentremites

by the absence of a columna and by being destitute of the five characteristic aper-

tures upon which the generic name of Pentremites is founded ; and from the Olivanites

[by the absence] of the division of the fields between the ambulacra which in the

Granatocrinites is composed of three plates, and which is not the case with the

Olivanites.

a Hambach says that a surface for the articulation of a column is present on Troost's

type.-E. W.
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ORBITREMITES GRANULATUS ( Roemer.)

Plate 4, figs . 12 , 13, 14 , 15 , 16 , 17 .

Granatocrinites cidariformis TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849 ) ,

1850 , p. 62 (nomen nudum) ; MSS . 1850.

Granatocrinites globosus TROOST, MSS . 1850 .

Pentatrematites granulatus ROEMER , Arch . Naturg. , XVII , (1 ) , 1851 , pp . 363, 364 .

Granatocrinus granulatus HALL, 15th Rep . N. Y. State Cab . Nat . Hist . , 1862,

p . 146. SHUMARD, Trans . Acad . Sci . St. Louis , II , 1866 , p . 375 ( catalogue

name).-ETHERIDGE and CARPENTER , Cat . Blastoidea, 1886 , p . 244.-MILLER,

North Amer. Geol. and Pal . , 1889 , p . 250 (catalogue name) .—Weller, Bull .

No. 153, U. S. Geol . Survey , 1898 , p . 299 (catalogue name) .

Orbitremites? granulatus BATHER, List Blastoidea Brit. Mus. (Nat . Hist . ) , 1899,

p. 29.

Cidaroblastus granulatus HAMBACH, Trans . Acad . Sci. St. Louis, XIII , 1903 ,

pp . 27-32, 45 .

The following is the original description of Granatocrinites cidar-

iformis by Troost :

Globular, slightly elongated .

Pelvis [base ] more or less stellated or pentagonal , composed of small plates, forming

a small concave dome without any marks of insertion of a column [ ?] or of an appear-

ance of an alimentary aperture [lumen] .

The five plates which surround the pelvis are elongated , sub-pentagonal approach-

ing in form similar plates in the Pentremites, their superior margin being circular

and having a longitudinal incision which terminates near the base, where they form

the margin of the pelvic cavity, and thence rising they enclose partly the double

rows of pores which descend from the summit and terminate near the lower margin .

These five plates combined form a cup with five circular elevations at the rim, in

the re-entering angles of which are placed five isosceles triangular plates being beveled

at the base so as to fit the rounded margin of the inferior plates.

Five double rows of pores proceed from the very summit , running along the tri-

angular plates above mentioned , and entering into the incision of lower series of plates

first mentioned, terminate near the lower margin of them .

The whole surface is granulated—these grains have a tendency to run parallel to the

sides of the plates.

No ovary or oral aperture, is visible on the surface ; they may nevertheless have

existed in the live state, and have been obliterated during fossilification , because

judging from siliceous internal casts of the same, I think I perceive traces of such

apertures.

They occur near Shelbyville, Bedford County , Devonian [ Tullahoma formation]—

and in Allen County, Kentucky.

The following is the original description of Granatocrinites globosus

by Troost:

It differs from G. cidariformis in being globular, having at the base a circular cavity,

the junction of the lower series of plates with those of the superior being curvilinear,

and its surface being very irregularly granulated , whereas the O. cidariformis is oval ,

has a pentagonal basal cavity , the junction of the above mentioned place is rectilinear

and its surface regularly granulated .

Bedford County, Tennessee .

Observations.-Doctor Hambach regards Granatocrinites globosus

Troost as a synonym of G. cidariformis . In reference to Troost's
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statement that the granules of the latter run parallel to the sides of

the plates Hambach says: "This is an incorrect statement, because

the specimen shows just the reverse ."

Cat. Nos. 33077 , 33080, U.S.N.M.

Class CRINOIDEA Miller.

Subclass MONOCYCLICA Bather.

Order MONOCYCLICA INADUNATA Bather

(Wachsmuth and Springer, in part, emend . )

FamilyHETEROCRINIDÆ Zittel (emend.Wachsmuth and Springer) .

Genus ECTENOCRINUS S. A. Miller.

ECTENOCRINUS CANADENSIS (Billings) .

Plate 4, fig . 10.

Heterocrinites simplex TROOST, Amer . Ass . Adv . Sci . , II ( read 1849) , 1850, p. 60

(catalogue name) ; MSS . , 1850 .

Heterocrinus canadensis BILLINGS, Can . Org. Remains, Dec. IV, 1859 , p . 48, pl .

XIV, figs . 5a-d.- SHUMARD, Trans. Acad. Sci . St. Louis , II , 1866 , p . 377

(catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, Pt. 3,

1886 , p . 206 (catalogue name) .

Heterocrinus simplex WACHSMUTH and SPRINGER , Rev. Palæocrinoidea, Pt. 1 ,

1879 , p . 150 (catalogue name) .

Ectenocrinus canadensis MILLER, North Amer. Geol . and Pal . , 1889, p. 242.

The following remarks are by Troost :

I found only a few mutilated specimens of this fossil in the Silurian strata in the

State of Tennessee, but I collected some perfect ones in the State of Kentucky which

were imbedded in a soft argillaceous limestone and I succeeded in developing some

perfect heads which were affixed to about two inches of their column, and some others

which were eroded in such a manner as to display their internal structure, from which

it appears that in the Heterocrinites [ Ectenocrinus] of Tennessee and Kentucky the

coronal integument terminates in an articulated fluted proboscis, which ascends

between the fingers [arms] to nearly where they terminate; and that the fingers [arms]

are furnished with tentacula or feathers [pinnulae] . These facts are not mentioned

by Hall [ 1847 , p . 280] . Hall also mentions that the column is pentagonal, this also

does not agree with the Tennessee fossil . On a slab of limestone similar to that above

mentioned , which contains a great number of columns some of which are affixed to

mutilated heads, not a single pentagonal column is found, they are all formed of

small and large alternating circular joints with rounded margin, as is represented on

the figure.

Observations .-Meek united provisionally the Heterocrinus canadensis

Billings with his Heterocrinus simplex var. grandis, but wrote that

his species differs from II. canadensis in its shorter and more wedge-

shaped arm plates . For this reason it seems best to regard them as

distinct species unless a comparison of the types should show them

to be more nearly alike than the description indicates.
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Troost's species has relatively long arm plates , and is more closely

related to Heterocrinus canadensis than to Meek's variety , with which

it corresponds in size.

Formation and locality.-Lower part of Trenton formation. Frank-

fort , Kentucky.

Cat. No. 39921 , U.S.N.M.

Family PISOCRINIDE Angelin .

Genus PISOCRINUS de Koninck.

PISOCRINUS MILLIGANI Miller and Gurley.

Haplocrinites hemisphaericus TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) ,

1850, p. 61, (nomen nudum).

Pisocrinus gorbyi MILLER (in part ) , 17th Rep . , Indiana Geol . Nat. Res. , 1892, p . 640,

pl . vi, figs . 21 , 22 , 23 .

Pisocrinus milligani MILLER and GURLEY, Bull . No. 7 , Illinois State Mus. Nat .

Hist . , 1895 , p . 80 , pl . v , figs . 27 , 28.

Troost referred this species to Haplocrinus, and his remarks merely

distinguish the specimen from Haplocrinus stellaris Roemer and H.

mespiliformis Goldfuss . His figures are misleading, as they represent

a regular arrangement of suture lines which does not appear on the

specimen.

The single specimen in the Troost collection represents the dorsal

cup only, and the suture lines are not sufficiently distinct to show

the arrangement of the plates , but in all the characteristics which

appear it is identical with the Pisocrinus milligani of Miller and Gurley.

On one of Miller and Gurley's figures , fig . 27 , pl . 5 , the shading is

reversed . The fact that the mortise occurs on the projecting lobe of

the radial in their specimen, as well as in that of Troost, is shown by

their description, and by an earlier figure of Miller [ 1892 , pl . 6 , fig . 23 ] .

Formation and locality. -Brownsport limestone . Decatur County,

Tennessee.

Cat. No. 39941 , U.S.N.M.

Family CATILLOCRINIDE Wachsmuth and Springer.

Genus CATILLOCRINUS Shumard.

Catillocrinites TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849 ) , 1850 , p . 60

(nomen nudum) ; MSS . , 1850 .

Catillocrinus SHUMARD, Trans . Acad . Sci . St. Louis, II , No. 2 , 1866 , p . 357.—MEEK

and WORTHEN, Geol . Surv . Illinois , III , 1868 , p . 465 ; V, 1873 , p . 504.-

ZITTEL, Handb . d . Pal . , I , 1879 , p . 348.-DE LORIOL, Palaeontologie Fran-

caise, Crinoids, XI , 1882 , p . 46.-WACHSMUTH and SPRINGER, Rev. Palæo-

crinoidea, III , 1885 , p . 268.-MILLER , North Amer. Geol . and Pal . , 1889,

p. 231.—BATHER, A Treatise on Zool . , III , The Echinoderma, 1900 , p . 150 .

Nematocrinus MEEK and WORTHEN, Proc . Acad . Nat . Sci . Phila . , 1866 , p . 251 .

The following is Troost's original description:

Column cylindrical . Alimentary canal [lumen] pentagonal or penta-petalous.



24 BULLETIN 64, UNITED STATES NATIONAL MUSEUM.

Pelvis, [base] sub-pentagonal divided into 3 unequal parts.

Body, composed of four [ five], irregularly shaped, externally convex pieces, form-

ing, connected together, a hemispherical cup, with a broad border, having a tooth-like

elevation on one side and on the opposite side a lanceolate depression.

Supplementary description.-The essential characteristics of the

genus are as follows : Basals three, unequal, projecting beyond the

column on the left anterior side . There are five dissimilar radials of

which the anterior and left posterior radials are fan-shaped , much

larger than the others, and bear numerous (15 to 31 ) arms each . The

arms are unbranched and non-pinnulate. The right posterior radial

bears a tooth on which the anal tube rests. No anal plate is present.

Genotype. Catillocrinus tennesseex.

The first published description of the genus was by Shumard

[1868 , p . 357] . He described the calyx erroneously as made up of

three series of plates, and assumed that the basal pieces were prob-

ably five in number. Wachsmuth and Springer [ 1886 , p . 268 ] and

Bather [1900, p. 150] describe the basal disk as undivided, but

Troost's observation appears to be correct, as the suture lines between

the plates show distinctly on one of the specimens, and traces of them

appear on others.

CATILLOCRINUS TENNESSEEÆ (Shumard) .

Plate 9, figs . 1 , 2, 3.

Catillocrinites tennesseex TROOST, Proc. Amer. Ass. Adv. Sci. , II (read 1849),

1850, p . 60 (nomen nudum) ; MSS . , 1850 .

Catillocrinus tennesseex SHUMARD, Trans. Acad . Sci. St. Louis, II , No. 2, 1866,

p. 358. WACHSMUTH and SPRINGER , Rev. Palæocrinoidea . , III, 1885 , p .

272.-MILLER, North Amer. Geol . and Pal . , 1889, p . 231 (catalogue name).

The original description by Troost is as follows :

The plates which compose the body are a pelvis [base] which is an irregular

pentagon more or less concave, bearing a circular impression for a column which oc-

cupies almost the whole of the pelvis [base] and has an irregular pentagonal or penta-

petalous aperture . The margins of the articulating surfaces of the column are notched.

This pelvis supports two irregular semilunar plates and four [two] irregular pear-shaped

plates of which one seems to be divided into two parts [i . e . five plates in all ] . The

superior border being irregularly circular, occupying more than half of the whole

superior surface, is covered with radiating striae, somewhat like the articulating

surfaces of the encrinital columns- These striae proceed from a series of pores near

the external margin of the border and terminate partly in the abdominal cavity and

partly on the border itself as is shown in the figure . The striae above mentioned are

interrupted by a dental elevation . It is placed (the dental elevation ) upon one of the

divisions of the above mentioned divided pear-shaped plate . Opposite to this dental

elevation and on the interior of the undivided pear-shaped plate is an aperture, or

furrow, occupying the space only of one pore on the external margin, but then extend-

ing, inwards and downwards, assuming a heart-shaped figure in the abdominal cavity.

(See fig. 1.) The external surface, the pelvis excepted , is finely granulated .

Observations . The six specimens of this species in the Troost collec-

tion represent the dorsal cup only. The form and proportions of the
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plates are shown by the figures . The dorsal cup is thin at the base

but thickens rapidly upwards until the upper edge of the radials has

a thickness of one-fourth the greatest diameter of the cup.

Formation and locality.—Found in the Knobstone shale at Button-

mould Knob, 7 miles south of Louisville, Kentucky.

Cat. No. 39911 , U.S.N.M.

Family HAPLOCRINIDE Roemer.

Genus HAPLOCRINUS Steininger.

Five species are described as belonging to the genus Haplocrinus,

but of these, specimens are missing for all but one. The latter, H.

hemisphericus Troost, is apparently identical with Pisocrinus milligani

Miller and Gurley.

The name Haplocrinus steininger is given to a specimen which

Troost considered to be closely related to but specifically distinct from

H. mespiliformis Goldfuss. As he does not say how his species differs

from that of Goldfuss and gives no figure or description of it, it is im-

possible to determine to what form the name applies and it therefore

becomes valueless .

The publication of the description and figures of the remaining

three of Troost's species give them the same standing they would

have had if published earlier and the discovery of similar specimens

or comparison of the figures with specimens now in the hands of

collectors may lead to a more accurate determination of their affini-

ties than is now possible.

HAPLOCRINUS OVALIS Troost.

Plate 4, fig. 3.

Haplocrinites ovalis TROOST, Proc. Amer . Ass. Adv. Sci . (read 1849 ) , 1850 , p. 61

(nomen nudum) ; MSS . , 1850 .

Haplocrinus ovalis SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2, 1866 , p .

376 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

III, 1886, p . 159 (catalogue name).-MILLER, North Amer. Geol . and Pal. ,

1889, p . 252 (catalogue name).

The original description is as follows:

It differs from Haplocrinus hemisphericus [Pisocrinus milligani Miller and Gurley]

in being more elongated , and transverse circular , whereas the H. hemisphericus is

pentagonal and compressed.

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee.

HAPLOCRINUS GRANULATUS Troost.

Plate 4, figs . 4, 5 .

Haplocrinites granulatus TROOST, Proc . Amer. Ass . Adv . Sci. , II (read 1849) ,

1850, p . 61 (nomen nudum) ; MSS . , 1850 .
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Haplocrinus granulatus SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p. 376 (catalogue name).—WACHSMUTH and SPRINGER , Rev. Palæocrinoidea,

III , 1886 , p. 159 (catalogue name) .-MILLER, North Amer. Geol . and Pal. ,

1889, p . 252 (catalogue name).

The original description is as follows :

It differs from the H. hemisphericus [Pisocrinus milligani Miller and Gurley] in being

less angular and having a granulated surface .

Formation and locality. - Brownsport limestone . Decatur County,

Tennessee.

HAPLOCRINUS MAXIMUS Troost.

Plate 4, figs. 6, 7 , 8.

Haplocrinites maximus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850,

p. 61 (nomen nudum) ; MSS . , 1850 .

Haplocrinus maximus SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2, 1866,

p. 376 (catalogue name) .—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

III, 1886, p . 159 (catalogue name).-MILLER, North Amer. Geol. and Pal.,

1889 , p . 252 (catalogue name) .

The original description is as follows:

It is inverted conical , deeply truncated . Superiorrim much extended , and the lower

rim more prominent . The place for the insertion of the column is much larger than

in the other species .

Formation and locality.- Brownsport limestone. Decatur County,

Tennessee.

Family SYMBATHOCRINIDÆ Wachsmuth and Springer.

Genus SYMBATHOCRINUS Phillips.

SYMBATHOCRINUS TENNESSEENSIS Roemer.

Symbathocrinites tennesseex TROOST (in part) , Proc . Amer. Ass . Adv. Sci . , II ,

No. 2 (read 1849) , 1850, p . 61 (nomen nudum) ; MSS . , 1850 .

Symbathocrinus tennesseensis ROEMER, Die Sil . Fauna d . westl . Tenn. , 1860 , p .

55, pl . iv, fig. 6a, b .-SHUMARD , Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p. 397 (catalogue name) .-MILLER, North Amer. Geol. and Pal. , 1889, p . 285

(catalogue name) .

Symbathocrinus tennesseex WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, III,

1886, p . 166 (catalogue name) , p . 174 .

Under the name of Symbathocrinites tennesseex, Troost described

two widely different forms. One of these is apparently identical

with S. tennesseensis Roemer, and the other is described as a sepa-

rate species, S. troosti.

Formation and locality.-Brownsport limestone. Troost records

this species as from the Siluric of Decatur County and the Carbonic of

White's Creek Springs, but the latter is probably an error as, among

the Crinoidea, the same species would hardly be likely to persist from

Siluric to Carbonic time, and, moreover, the mode of preservation

of the specimens more nearly resembles that of material from Decatur

County than from White's Creek Springs.

Cat. No. 39939, U.S.N.M.
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SYMBATHOCRINUS TROOSTI , new species.

Plate 9, fig. 9 .

Synbathocrinites tennesseex TROOST (in part ) , Proc . Amer . Ass . Adv . Sci . , II ,

No. 2 (read 1849) , 1850 , p . 61 (nomen nudum) ; MSS . , 1850.

The figures and the main portion of Troost's description of Sym-

bathocrinus tennesseex are from the specimens now labeled S. troosti,

therefore all of the description except a portion referring to the

young of S. tennesseex is reproduced below.

The original description is as follows :

Pelvis [base ] circular, divided into three parts (visible in young specimens) with

fiye, rounded [slightly curved] excavations in which are placed : scapulars [radials]

five, more or less wedge shaped , tumid , giving a pentagonal form to the cup .

Column cylindrical, radiating [crenulated] around the margin of the articulating

surface, and circular alimentary canal [lumen] .

Supplementary description.-Basals three, radials five, arm plates

not preserved . The angle of divergence between the base and sides

of the calyx is about 127°, producing a low, spreading cup . Surface

apparently smooth. The species is characterized by the distinctly

flattened central portion of the radials and the broad , shallow

bevelling of these plates on either side of the sutures.

Observations.—The species is distinguished from Symbathocrinus

tennesseensis by its greater size , flattened radials , and sunken sutures ;

and from S. robustus by the form of the radials and the low, spreading

calyx .

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee.

Cat. No. 39980 , U.S.N.M.

SYMBATHOCRINUS GRANULATUS Troost.

Plate 9, figs . 4, 7 , 8 .

Synbathocrinites granulatus TROOST, Proc . Amer. Ass . Adv. Sci . , II , 1850 , p . 61

(nomen nudum); MSS. , 1850.

Synbathocrinus granulatus SHUMARD , Trans. Acad . Sci . St. Louis, II , No. 2 , 1866,

p. 397 (catalogue name) .

Symbathocrinus granulatus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, III ,

2d sec . , 1886 , p . 166 ( catalogue name) .

The original description is as follows :

It differs from S. tennesseex in having its costals [radials ] more elevated , and more

convex longitudinally , which elevations terminate in a bevel at the rim of the cup,

and in having a granulated surface .

Observations. The species is characterized by its small size ,

tuberculate surface, and the form of the radials. The central portions.

of the latter are strongly convex, bevelled above, producing semi-

circular flat or concave surfaces between the center and the upper

margin of the radials. It closely resembles Symbathocrinus angularis
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Miller and Gurley [ 1894] , and one of the specimens is flattened

laterally, thus increasing the resemblance to that species, but the

flattening of the Troost specimen is evidently accidental, as the plates

are more or less broken, while the type of S. angularis is oval in

transverse section.

The species differs from S. granuliferous Wetherby [1880 ] in the

form of the radials .

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee.

Cat. No. 39938 , U.S.N.M.

SYMBATHOCRINUS ROBUSTUS Shumard,

Plate 4, fig. 11 .

Donacicrinites simplex TROOST, Proc. Amer. Ass. Adv. Sci . , II (read 1849) , 1850 ,

p. 62 (nomen nudum) ; MSS . , 1850 .

Synbathocrinus robustus SHUMARD, Trans. Acad . Sci. St. Louis, II , No. 2, 1866,

p. 397.—MEEK and WORTHEN, Geol . Rep. Illinois, VI , 1885 , p . 514 , pl . xxix,

fig. 4 .

Symbathocrinus robustus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, III ,

1885 , p . 169.- MILLER, North Amer. Geol . and Pal . , 1889 , p . 285 (catalogue

name) .—WELLER, Bull. No. 153 , U. S. Geol . Surv . , 1898 , p . 618 (catalogue

name).

The original description by Troost is as follows:

This certainly is the most uncomplicated crinoid that has been discovered . As the

specimen is mutilated I can not give a complete description of it .

Its pelvis [base ] is almost entirely wanting, only part of a plate exists which shows

that the superior margin of it is slightly elevated in the middle upon which succeed

five trapezoidal plates having their superior edge large and must be considered as

costals [radials]—immediately upon them follows a row of similar plates, having their

inferior margin large, which are the scapulars [primibrachs ] and support five undivided

arms composed of broad plates . The plates are all thick consequently the visceral

cavity very small .

Observations. The specimen described by Troost as a new genus

and species with the name of Donacicrinites simplex appears to be

identical with Symbathocrinus robustus Shumard . All the sutures

are represented in the figure as more depressed than appears on the

specimen, and the artist has figured two more plates on each arm

than are actually preserved , but the figure is otherwise a fair repre-

sentation of the specimen.

Formation and locality .-Keokuk horizon of Tullahoma formation .

The specimen is recorded in the manuscript as from Decatur County,

but it is preserved in the same way as material from White's Creek

Springs, and is probably of the horizon represented at that locality.

The locality label of this specimen may have been confused with that of

Symbathocrinus troosti (S. tennesseex in part) which was labelled as

from White's Creek Springs, while it probably came from Decatur

County.
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Symbathocrinus robustus is also recorded as from Sulphur Springs,

near Nashville , Tennessee ; Button-mould Knob, Kentucky ; and

Greene County, Illinois.

Cat. No. 39940, U.S.N.M.

Order ADUNATA Bather.

GROUP A.

Family PLATYCRINIDE Roemer.

Subfamily COCCOCRININÆ Bather.

Genus COCCOCRINUS Müller.

COCCOCRINUS BACCA Roemer.

Plate 4, fig . 9.

Platycrinites Ann Dixoni TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849) ,

1850, p. 61 (nomen nudum).

Coccocrinus bacca ROEMER, Die Sil. Fauna d . westl . Tenn . , 1860 , p . 51 , pl . iv ,

figs . 5a, b , c .-SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 , p .

359 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II, 1881, p. 60 (catalogue name).-MILLER , North Amer . Geol . and Pal . ,

1889, p . 232, text fig . 265 (catalogue name) .

The description by Troost is as follows :

It has a hemispherical form-a cup shaped pelvis [base ] with an extremely small

impression for the column. Scapulars [radials] large.-Arms much projecting, which

gives a pentagonal appearance to the superior rim . Interscapulars [interbrachials ]

much elevated . Surface smooth.

ofObservations .-Two well preserved specimens of the dorsal cup

this species were described by Troost as new species of the genus

Platycrinus. They show the second primibrachs in one or more of

the rays, and otherwise agree with the figures and description of

Roemer's species.

Formation and locality . This species is characteristic of the lower,

or Coccocrinus zone, of the Beech River formation of the Brownsport

limestone, as defined by Pate and Bassler [ 1908 ] . Decatur County,

Tennessee .

Cat. No. 39888 , U.S.N.M.

COCCOCRINUS CONICUS (Troost).

Plate 15, fig. 1.

Cupellæcrinites conicus TROOST, MSS . , 1850 .

This species was referred by Troost to his genus Cupellæcrinites,

which is a synonym for Marsipocrinus Bather. His description of

the species is as follows:

It is inverted conical and differs much from the general form of the species of this

genus [ Marsipocrinus] . The pentagonal pelvis [base ] forms a deep cup ; the hex-

agonal costals [radials ] are elongated-scapulars and interscapulars [first brachials and

interbrachials ] similar to those of the other species [ of Marsipocrinus] .
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Supplementary description .-Basals three, unequal ; radials five,

slightly longer than wide ; first primibrachs quadrangular, about

twice as wide as long ; second primibrachs represented by fragments

only, but apparently shorter than the first ; first interbrachials half as

large as the radials , nine sided ; higher plates of the calyx not pre-

served .

Observations. This species differs from Coccocrinus bacca in its

larger size and in having the sides of the calyx more divergent and

less curved .

Formation and locality.- Brownsport limestone. Decatur County,

Tennessee .

Cat. No. 39933, U.S.N.M.

Subfamily MARSIPOCRININÆ Bather.

Genus MARSIPOCRINUS Bather.

Marsupiocrinus PHILLIPS (not de Blainville 1830 ) , in Murchison's Sil . System ,

1839 , p . 672. -AUSTIN, Ann . Mag . Nat. Hist . , X, 1842 , p . 109 ; 1843, p . 198.-

PICTET, Traité de Pal . , IV, 1857, p . 332.- DUJARDIN and HUPÉ, Hist . Nat.

Zooph. , 1866 , p . 149.-ANGELIN , Icon . Crin . Suec . , 1878 , p . 2.—Zittel,

Handb . d . Pal . , 1879, p . 365 .--WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, II , 1881 , p . 62. - MILLER, North Amer. Geol . and Pal. , 1889 , p . 260.-

ZITTEL, Text Book of Pal . (Eastman trans . ) , 1896 , p . 139.-WACHSMUTH and

SPRINGER, North Amer. Crinoidea Camerata , 1897 , p . 730 .

Cupellæcrinites TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849 ) , 1850 , p . 61 .

Cupellacrinus SHUMARD (not Steininger) , Trans . Acad . Sci . St. Louis, II , No. 2,

1866 , p . 380 .

Marsipocrinus BATHER, Quart. Journ . Geol . Soc . London, XLV, 1889, p. 173 ;

A Treatise on Zool . , III , Echinoderma , 1900, p . 156.

The description by Troost is as follows :

Pelvis [base ]-pentagonal formed mostly of three pieces.

Costals [radials ] five, compressed hexagonal. Scapulars [primibrachs ] five , of

various forms.

Column-Cylindrical with circular or pentalobate alimentary canal [lumen] .

MARSIPOCRinus tennESSEENSIS (Roemer) .

Plate 9, figs . 5 , 6 .

Cupellæcrinites buchii TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850 ,

p. 61 (nomen nudum) ; MSS . , 1850 .

Cupellacrinites laevis TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) , 1850,

p. 61 (nomen nudum) ; MSS . , 1850 .

Platycrinus tennesseensis ROEMER, Sil . Fauna westl . Tenn . , 1860, p. 35 , pl . ш ,

figs . 4a-e.

Cupellæcrinus tennesseensis SHUMARD, Trans . Acad . Sci . St. Louis , II , No. 2 , 1866 ,

p. 362 (catalogue name) .

Cupellæcrinus lævis SHUMARD, Trans . Acad . Sci . St. Louis, II , No. 2 , 1866 , p . 361

(catalogue name) .

Marsupiocrinus tennesseensis WACHSMUTH and SPRINGER , Rev. Palæocrinoidea , II ,

1881 , p . 65 (catalogue name) .—MILLER, North Amer. Geol . and Pal . , 1889,

p. 260.
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The description of Cupellæcrinites lævis by Troost is as follows :

Pelvis [base] almost flat, more or less depressed towards the center; a circular ali-

mentary perforation [lumen], surrounded with an elevated border. No division per-

ceptible not even in the young specimens .

Costals [radials] five, hexagonal, longitudinally depressed , resting with one ofthe

broad sides upon the large pelvis and forming with the pelvis the flat bottom of the cup .

Scapulars [secundibrachs] five [ten ] quadrilateral-having an excavation of a semi-

circular form in the center of the superior margin [of the two plates] for the reception

ofthe arms―This superior margin forms part of the border of the cup . Inter-scapulars

[interbrachials] five, pentagonal, an angle of which fills the re-entering angle formed

by the junction of two hexagonal costals [radials]—the superior margin completing

the border of the cup.

Arms-five, dividing into two hands (such is the case with all the other species—in

this that part is mutilated) .

Column cylindrical with circular alimentary canal [lumen ] .

Capital integument unknown .

It is remarkably flat , its diameter being 40 mill . m. while its height is only 13 mill . m.

The surface is smooth .

The description of Cupellacrinites buchii by Troost is as follows:

It differs from C. laevis in the construction of the scapulars [secundibrachs] which at

the superior margin receive several small plates projecting much above the general

level in the centre of the body; on both sides of this projection is a horse shoe excava-

tion for two hands? Consequently the division of the arms takes place immediately

at the body which is not the case with the C. laevis . It is also more elevated , the cos-

tals [radials] being in proportion longer and more raised towards the border of the cup ,

and slightly concave towards the centre .

Observations. Troost described under the name of Cupellacrinites

buchii a large Marsipocrinus which is apparently of the same species

as Marsipocrinus tennesseensis (Roemer) . Nearly all of the outer

surface of the specimens has been removed and several of them are

quite smooth, while others show traces of fine radiating ridges .

Cupellæcrinites buchii Troost was separatedfrom C. lævis Troost on ac-

count of a supposed difference in the branching of the arms. In C. lævis

the plates of the calyx are not preserved above the first secundibrachs ,

and the large hemispherical opening thus produced was supposed to

be the opening for a single arm which branched later. C. buchii is said

to be a more elevated form but this appearance is also produced by the

greater number of plates preserved in its calyx. So far as preserved

the plates of C. lævis correspond with those of C. buchii, and it is there-

fore referred with the latter to Marsipocrinus tennesseensis (Roemer) .

Formation and locality.-Brownsport limestone, Eucalyptocrinus

zone of the Beech River formation . Decatur County, Tennessee.

The following species are mentioned by Troost as occurring in asso-

ciation with Marsipocrinus tennesseensis :

Calceola tennesseex, Terebratula [ Whitfieldella] oblata , Leptaena

[Spirifer] imbrex, Leptaena depressa [rhomboidalis] , Pentremites

[Troostocrinus] reinwardtii , Calymene blumenbachi var. niagarensis.

Cat. Nos. 39925, 39928, U.S.N.M.
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MARSIPOCRINUS VERNEUILI (Troost) .

Plate 9, figs . 10 , 11 , 12 .

Cupellæcrinites verneuilii TROOST, Proc. Amer. Ass . Adv. Sci . , II (read 1849) , 1850 ,

p. 61 ; Mss . , 1850 .

The original description is as follows :

This little Cupellæcrinites [ Marsipocrinus ] approaches in its general form the C.

lævis [C. tennesseex] .

Pelvis [base]-pentagonal . -The impression for the column pentagonal [circular],

very large and surrounded with an elevated margin; the angles of this elevated border

not opposed to the angles of the pelvis [base] but intermediate ; alimentary [axial]

canal pentagonal . The whole of the lower surface corrugate . The division of the

scapulars [secundibrachs] very plain .

This species is ornamented by series of tubercles [ridges ] numerous, irregular ; 1st

upon the hexagonal costal [radial ] rests a small cuneiform plate which supports two

larger plates which cover at the same time one-half of the superior margin of the costal

[radial ] , upon this plate (the one that is supported by the above-mentioned cuneiform

plate) , rests another cuneiform plate which projects considerably beyond the general

circumference of the body and supports partly the plate in which the horse shoe exca-

vation for the hand [arm] is situated .-This is repeated on the other inclined plain of

the said cuneiform plate . As all these plates are tumous and corrugate the joints are

easily observed-in fact, though small , it exhibits its characters better than any other

species; but it is particularly its plated coronal integument which is admirable and

which seems to have been formed from a complicated design copied from those exhib-

ited by the kaleidoscope . It is a kind of mosaic composed of three stars, the one sur-

rounding the others .-The smallest, or central one, is composed simply of five rhombs

[orals]-between the reentering angles of which, are placed five subpentagonal plates

[interambulacrals ] so as to project far beyond the rhombs of the first star—this forms

the second star which projects for about half the radius of the whole circular integu-

ment except on one of its angles where we have the oral [anal] aperture (only discov-

ered on this and on the C. magnificus) . This star is followed by the third which is

more complicated . We have first five pair of double points [interambulacrals] ,—two

elongated polygonal plates joined side by side-they are separated on each side by

two rows of small tubercles [ambulacral plates ] which proceed from the central star

to-and penetrate the aperture of the hands [arms ] after being divided as seen in the

figure; secondly we have five single points [plates ] projecting a little beyond the double

points [ofthe interambulacrals ] , from which they are separated by two rows of double

series of tubercles [ambulacral plates ] as mentioned above .

Observations.-The . elevated rim around the column is a well-

marked feature of the species . It has an irregular outline, suggesting

a pentagonal or triangular form . The surface is beautifully orna-

mented with delicate , irregularly . branching ridges which on the

radials appear to start at the center of the upper margin, radiating

outward and downward, and on other plates to pass transversely

across them.

Troost's description and figures of the tegmen represent it as

nearly radially symmetrical, taking too little account of the irregu-

larity produced by the anal area. The five oral plates are tumid and

easily distinguished . They are grouped on the anterior half of the

tegmen, as shown by fig. 12 , plate 9. The anal aperture is sur-

rounded by several rows of minute plates which merge into those of
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the posterior ambulacra and interambulacrum. The interambula-

crals are the largest plates of the tegmen. There are four or five of the

large plates, ornamented by tubercles , and several smaller accessory

pieces . Troost's description applies to the right antero and postero-

lateral interambulacral areas , but the others are less regular. The

ambulacral areas are covered by two rows of small convex plates.

About halfway from the center to the margin each area divides,

giving rise to two branches with a double series of minute covering

pieces. Each of these again divides, its inner branch going to an

arm base and the outer terminating on the upper surface of a small

second interbrachial. Near the margin still another branch passes to

the upper surface of the second secundibrach.

This species is distinguished from Marsipocrinus tennesseensis by

its small size, the character of the tegmen plates, and the surface

ornament.

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee.

Cat. No. 39924 , U.S.N.M.

MARSIPOCRINUS STRIATUS (Wachsmuth and Springer) .

Plate 9, figs . 13 , 14 .

Cupellæcrinites striatus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850,

p. 61 (nomen nudum) ; MSS . , 1850.

Cupellæcrinites inflatus TROOST, Proc. Amer. Ass . Adv . Sci . , II (read 1849) , 1850 ,

p . 61 ; MSS. , 1850 .

Cupellæcrinus striatus SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2, 1866 ,

p. 362 (catalogue name) .—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II , 1881 , p . 230 (catalogue name) .

Cupellæcrinus inflatus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881,

p . 230 (catalogue name).

Marsupiocrinus striatus WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897, p . 732, pl . LXXV , figs . 17 , 18 .

The name striatus was first proposed by Troost for a species of

Marsipocrinus in 1850.

His description is as follows :

I found only one partly complete specimen of this species . Detached pelvic [basal ]

plates are rather abundant, they are generally large, some as much as 30 mill . m. in

diameter, divisible into three parts, not depressed towards the centre as in the C. lævis

[Marsipocrinus tennessensis] but rather convex . The alimentary aperture [lumen] is

pentalobed and is surrounded with an elevated circular border . They are striated ,—

the stria running at right angles from the margin of the plate .

Some, perhaps the same species , have five rays running from the centre towards the

circumference .

Observations. The basal plates here described differ from those of

Marsipocrinus striatus Wachsmuth and Springer in being convex

instead of concave, and they may belong to a different species, but in

the absence of the specimens it is impossible to determine this with

63330-09-3
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certainty. The nearly complete calyx labeled in Troost's hand-

writing Cupellæcrinites striatus is of the same species as Marsipocrinus

striatus Wachsmuth and Springer. In connection with their descrip-

tion these authors do not refer to the previous use of the name

striatus by Troost, and were, perhaps, unaware of the identity of his

species with theirs. The Cupellæcrinites striatus Troost differs from

that of Wachsmuth and Springer in having the angle of the basi-radial

sutures only faintly indicated or absent, but this is a variable feature,

as shown by a specimen in which one of the sutures is sharply angled

and another straight.

Cupellæcrinites inflatus Troost is said to differ from C. striatus in

having a more elevated calyx, but this appearance of greater height

is produced by the preservation on the former of a portion of the

tegmen. The height of both is about the same to the top of the first

interbrachials, and they are included in one species.

Marsipocrinus striatus differs from M. tennesseensis Roemer in the

finer surface striæ , the strongly beveled sutures and the depressed

base.

Formation and locality.-Brownsport limestone, Eucalyptocrinus

zone of the Beech River formation. Decatur County, Tennessee.

Cat. Nos. 39926 , 39934, U.S.N.M.

MARSIPOCRINUS MAGNIFICUS (Troost).

Plate 10, figs . 5, 6, 7 .

Cuppellæcrinites magnificus TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849),

1850, p . 61 (nomen nudum).

Cupellæcrinus magnificus SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2, 1866,

p. 361 (catalogue name).—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II, 1881 , p . 230 (catalogue name) .

The original description is as follows :

The perfect preservation of the specimen from which this description is drawn up

(it being siliceous, and without blemish) , the beautiful insculpted surface, and the

regular dome-shaped mammillary capital cover [tegmen ] surrounded with five rostra

or beak-like projections which adorn the angles, giving it a pentagonal form , caused

me to adopt for this species, the name of magnificus.

Pelvis [base]-pentagonal with curvilinear margins-a pentalobed alimentary aper-

ture [lumen], in the center, surrounded with a corrugate elevated circle—the im-

pression of the column shows that it was cylindrical-the elevated circle is enclosed

in a broad corrugate border reaching to the edge of the pelvis. From each of the angles

of the pentagonal pelvis proceeds a row of tubercles which meet together on the costals

[radials] at a line of similar tubercules running from two opposite angles of the hexa-

gon, parallel with the sides by which the inferior half of the costals [radials] is divided

into three equilateral triangles , so that the pelvis [base ] is surrounded by 15 equilateral

triangles the interior space of these triangles is irregularly tuberculated, such is also

the case with the superior half of the hexagonal costals [radials] which form part of

the elevated sides of the cup , while most of the lower half forms with the pelvis [base]

the bottom of it.

The scapulars [secundibrachs] , which rest upon the superior margin of the hexa-

gonal costals [ radials] exhibit at the lower part a kind of rosette [the small primibrach],
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projecting above the general level of the body, above it is another complicated pro-

jection, having somewhat the appearance of that given by artists of the Roman rostra ,

which divides the hands [arms] which in this specimen are from 3 to 4- I think the

number must have been four in the living animal . The connecting points of these

plates are entirely obliterated by the complicated carving.

The interscapulars [interbrachials ] are also gracefully ornamented-the lower part

resembles a coat of arms, the upper part, more projecting, resembles the heraldic

ornament which completes the armour.

The capital integument is composed of polygonal plates being externally globular,

and nothing gives a better idea of the term mammillary, because most of these hemis-

pherical elevations are surmounted by a papilla.

The only well defined [anal ] aperture that I have seen in the Cupellæcrinites is in

this species- it is sub-central and is partly closed by two small tubes geniculately con-

nected--whether this is accidentally a post mortem introduction, I can not say, prob-

ably the latter.

Observations. This beautiful species of Marsipocrinus is distin-

guished from all others of the genus by the elaborate surface orna-

ment, the heavy , nodose plates of the tegmen and the four arms to

the ray.

Formation and locality.-Brownsport limestone.

Tennessee.

Cat. No. 39927, U.S.N.M.

MARSIPOCRINUS CORRUGATUS (Troost) .

Plate 10, fig. 8.

Decatur County,

Cupellæcrinites corrugatus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) ,

1850, p . 61 (nomen nudum) ; MSS . , 1850.

Cupellæcrinus corrugatus SHUMARD, Trans. Acad . Sci . St. Louis, II , 1866 , p . 361

(catalogue name) .—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II,

1881 , p . 230 (catalogue name) .

The original description is as follows :

In its general form it resembles the C. lævis [ C. tennesseensis] but it differs from it

in having a pentalobate [?] alimentary aperture [lumen] ,-the pelvis [base] is not

depressed towards the center but rather convex, the costals [radials ] are less elevated

which give a larger surface to the bottom , and the whole surface is irregularly wrinkled ,

which wrinkles increase in height towards the lines radiating from the cicatrice left

by the column, towards the five angles of the pelvis [base] . The costals [radials] in

my specimen are mutilated and the coronal integument entirely destroyed .

Supplementary description .-Calyx very flat , and consisting of

basals , radials , and primibrachs only. The basals extend horizon-

tally and have, at the center, a slightly elevated circular disc to

which the column is attached . The radials are large, and they form

only a slight angle with the basals. Primibrachs very small. All

plates of the calyx strongly beveled at the sutures. The entire sur-

face is closely set with very irregular, rounded ridges.

Observations. This species differs from Marsipocrinus verneuili , its

nearest ally, in the beveled sutures and in the surface ridges which

are coarser, more numerous, and more irregular. The primibrachs
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are also much smaller in proportion to the size of the radials , and the

elevation for the attachment of the column differs in being distinctly

circular in outline and uniform in thickness . Contrary to Troost's

observation, the lumen , in the only specimen which shows this

feature , is plainly circular.

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee.

Cat. No. 39930 , U.S.N.M.

MARSIPOCRINUS STELLATUS (Troost).

Plate 10 , figs . 1 , 2.

Cupellæcrinites stellatus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849 ) , 1850 ,

p. 61 (nomen nudum) ; MSS . , 1850 .

Cupellæcrinus stellatus SHUMARD, Trans. Acad. Sci . St. Louis, II , No. 2 , 1866,

p. 361 (catalogu name).- WACHSMUTH and SPRINGER, Rev. Palæocrinoidea

II , 1881 , p . 230 (catalogue name) .

The original description is as follows .

A pentagonal flat disk, slightly depressed towards the center. The costals [radials]

lie in the same plane with the pelvis [base] only slightly elevated , so that the scapulars

[secundibrachs] and inter-costals [interbrachials] alone form the sides of the cup .

The arms and hands [arm bases] project considerably beyond the general circumfer-

ence which gives it the form of a star with five rays. The circular elevated ridge

round the cicatrice of the column , is surrounded with a pentagonal elevated border.-

Surface smooth, -coronal integument [tegmen] slightly elevated towards the center,

composed of smooth polygonal plates ; oral [anal] aperture subcentral . The rows

of tubercles, mentioned in the description of C. verneuili, are visible in this species,

where they join the hands [arms] .

Observations. The calyx is hardly so flat as indicated by Troost's

description, for the radials are bent upward and take part, at least in

their upper portion, in the formation of the dorsal cup . The arm

bases are protruding and deflected slightly downward from the hori-

zontal . Some portions of the surface show trace of radiating ridges,

but the ornament has been nearly all removed by solution or silicifi-

cation. On the tegmen the ambulacral plates are larger and less

easily distinguished from the interambulacrals than is the case with

Marsipocrinus verneuili. The plates of the tegmen are nearly flat

with the exception of a few of the ambulacrals which are slightly

nodose.

This species is nearest to Marsipocrinus tennesseensis , but differs

in the presence of a distinct rim around the area for the attachment of

the column, the more prominent deflected arms, and the smooth in-

stead of nodose tegmen plates.

Formation and locality .- Brownsport limestone . Perry or Decatur

County, Tennessee .

Cat. No. 39929 , U.S.N.M.
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MARSIPOCRINUS ROSÆFORMIS (Troost) .

Plate 13 , figs . 5 , 6.

Cupellæcrinites rosaformis TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849) ,

1850, p. 61 (nomen nudum) ; MSS . , 1850 .

Cupellæcrinus rosaformis SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p . 361 (catalogue name ).-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II, 1881 , p. 230 (catalogue name) .

The original description is as follows :

A circular disk more or less angular produced by the lateral projections of the inter

scapulars [interbrachials] Pelvis [ base] , costals [ radials] , scapulars [primibrachs] and

arms lie in the same plane-the interscapulars [interbrachials] only more or less ele-

vated , so that the hands [arms ] seem to have immediately descended [extended lat-

erally] . Lower surface smooth [?]-alimentary aperture [lumen] pentalobate , coronal

integument [tegmen] hemispherical , composed of tumid polygonal plates . Oral [anal]

aperture subcentral .

In this species the rows of tubercles [tumid ambulacral plates] so conspicuous in the

C. verneuili make their appearance near the circumference where they are divided

into four rows and seem to penetrate or join the hands [arms]. This is another beau-

tiful species of this genus.

Observations.-The surface ornament consists of fine irregular ridges

radiating from the center of the upper margin of the radials and from

the transverse ridge across the interbrachials. The sutures are

sunken in narrow but deep grooves . The interbrachials are flat

below and convex above ; the tegminal portion bends upward at a

sharp angle from the flat surface which forms a part of the calyx.

This species is distinguished from others of the genus by the ex-

tremely flat calyx and the protruding interbrachials . The latter

give the calyx a ten-sided outline, forming five angles between those

of the arm bases.

The specimens figured by Wachsmuth and Springer [ 1897 , pl. 75 ,

figs. 16a, b], and identified with Marsipocrinus tennesseensis Roemer

resembles M. rosaformis in form and surface ornament, but the

sutures are described as not sunken and difficult to distinguish . Not-

withstanding this difference the figures seem to indicate a specimen

more nearly related to M. rosaformis than to M. tennesseensis.

Formation and locality.-Brownsport limestone . Perry County,

Tennessee .

Cat. No. 39932 , U.S.N.M.

MARSIPOCRINUS PENTAGONALIS (Troost).

Cupellæcrinites pentagonalis TROOST, Proc. Amer. Ass. Adv. Sci . , II (read 1849 ) ,

1850 , p. 61 (nomen nudum).

Cupellæcrinus pentagonalis SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 .

1866, p . 361 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, II, 1881 , p . 230 (catalogue name) .
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The original description is as follows :

Resembles the C. [ Marsipocrinus] rosaformis but the interscapulars, [interbrachials]

being elevated and consequently the arms more projecting, give it a pentagonal form .

The costals [radials] are also more elevated which give the whole a saucer shape ap-

pearance. The coronal integument [tegmen] is similar to but less elevated than the

C. rosaformis.

Observations.—This species is most nearly related to Marsipocrinus

rosæformis, but differs in its deeper calyx, pentagonal outline , and

stronger and more regular surface ridges . The interbrachials in this

form are nearly vertical instead of laterally extended as in M. rosa-

formis. A faint groove marks the position of the sutures.
M. pen-

tagonalis is distinguished from M. stellatus by the deeper calyx and

stronger surface ornament, and the plates of the tegmen are also

more convex.

Formation and locality.-Brownsport limestone. Perry County,

Tennessee.

Cat . No. 39931 , U.S.N.M.

Subfamily PLATYCRININÆ Bather.

Genus PLATYCRINUS Miller.

PLATYCRINUS HUNTSVILLE (Troost) Wachsmuth and Springer.

Plate 5, figs . 10, 11 , 12.

Platycrinites huntsvillæ TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850,

p. 61 (nomen nudum) ; MSS . , 1850.

Platycrinites polydactilus TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849) , 1850,

p. 62 (nomen nudum) .

Platycrinus penicillus MEEK and WORTHEN, Proc . Acad . Nat . Sci . Phila. , 1860,

p. 380 ; Geol . Surv . Illinois , II , 1866 , p . 266 , pl . XIX, figs . 6a-c.

Platycrinus plenus MEEK and WORTHEN, Proc . Acad . Nat . Sci . Phila . , 1860 ,

p . 380 ; Geol . Surv . Illinois , III , 1866 , p. 267 , pl . xx, fig . 3 .

Platycrinus huntsvillæ SHUMARD, Trans. Acad . Sci . St. Louis , II , No. 2, 1866 ,

p . 388 (catalogue name).—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II , 1881 , p . 234 (catalogue name).-MILLER, North Amer. Geol . and Pal . ,

1889, p . 271 (catalogue name) .—WACHSMUTH and SPRINGER, North Amer.

Crinoidea Camerata, 1897 , p . 678, pl . LXXII , figs . 6 , 7a, 7b, 8, 9, 10 , 11 , 12.-

WELLER, Bull . No. 153 , U. S. Geol . Surv . 1898, p . 441 (catalogue name) .

Platycrinus polydactylus SHUMARD, Trans. Acad . Sci . St. Louis , II , No. 2 , 1866 ,

p. 389 (catalogue name) .—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea

II, 1881 , p. 235 (catalogue name).-MILLER, North Amer . Geol . and Pal. ,

1889 , p . 271 (catalogue name) .

Platycrinus alabamensis MILLER, 17th Rep . Geol. Surv. Indiana , 1892, p . 660,

pl. ix , fig . 5 .

The following is the description of Platycrinus huntsvilla by Troost :

This species resembles more or less to the Platycrinites lævis of Miller, but its pelvis

[base ] differs from that of P. lævis . The aperture for the insertion of the column is sur-

rounded with an elevated circle, from which proceed three elevated ridges . It

possesses also a small interscapular [interbrachial] of an irregular form . Its column is

cylindrical not elliptical as the P. lævis.
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It occurs in the Carboniferous limestone in the vicinity of Huntsville and in the

oolitic limestone of the Cumberland Mountains, Tennessee-in the latter locality I

found only fragments .

The following is the description of Platycrinus polydactylus by

Troost :

It is distinguished from P. huntsvillæ in the division of the hands [arms]-in this

species one of the hands [arms] is subdivided into two as in the P. huntsvillæ, while

the other is subdivided into three so that we have alternately 2 and 3 or 25 fingers

[ramuli ] in all while in the P. huntsvilla we have only 20-besides the body is more

elongated .

Observations.-The first published description of this species is by

Wachsmuth and Springer [ 1897] , although the name was proposed by

Troost in 1850. Troost separated Platycrinus polydactylus from

P. huntsvillæ on account of the more freely branching arms of the

former, but Wachsmuth and Springer state that in a large number of

individuals the branching of the arms is too variable to be used for

the separation of species.

Formation and locality.-St . Louis group. Huntsville, Alabama ;

Hardin County, Illinois .

Cat. Nos. 39886 , 39887 , U.S.N.M.

PLATYCRINUS SAFFORDI Hall.

Plate 15, fig . 10 .

Platycrinus saffordi TROOST, MSS . , 1850.-HALL, Geol . Rep . Iowa, I , Pt . 2 , 1858,

p. 634, pl . xvш , figs . 5 , 6.-SHUMARD, Trans . Acad . Sci . St. Louis, II , No.

2 , 1866, p . 389 (catalogue name).— WACHSMUTH and SPRINGER, Rev. Palæo-

crinoidea, II , 1881 , p . 74 (catalogue name).—MILLER , North Amer . Geol . and

Pal . , 1899, p . 271 (catalogue name).-KEYES , Missouri Geol . Surv . , IV, 1894,

p. 212 , pl. xxv, fig . 1.-WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897 , p . 694, pl . LXVII , figs, 1-3.-WELLER, Bull ., No. 153, U. S.

Geol . Surv . , 1898, p . 445 (catalogue name) .

Troost says of this species :

This large crinoid has excited in me no less admiration than I experienced when I

examined for the first time the splendid Actinocrinites humboldti [Actinocrinus mag-

nificus Wachsmuth and Springer.] It is equally large and beautifully ornamented,

but equally delicate and fragile . Only mutilated specimens are now discovered of it .

One of these, nevertheless, in my collection shows enough of its generic characters to

rank it amongst the genus Platycrinites. I possess of it a complete pelvis [base] and

another which contains yet two perfect plates of the scapulars [radials] .

The pelvis [base] has the form of a large basin considerably extending beyond the

lower part of it [ i . e . the surface for attachment of the column ] the superior rimbeing cut

out with five concave spaces, into which are placed five somewhat irregular, quadri-

lateral scapulars [radials] . These scapulars [radials] have no [an] excavation in the

center of the superior margin as is the case in the scapulars [radials ] of the Platycrinites,

but have a horseshoe-like, small plate (arm plate) which inclines backwards forming

almost a right angle with the surface of the plates, and is externally ornamented with

some projecting tubercles to which [i . e . to this plate] seems to have attached the arms.

On none of the two pelves [bases ] that I possess are any traces of junction of the

plates visible, which junctions, even if they existed, would have been obliterated by
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the ridges, mostly horizontal but a few transverse, with which the surface of the plates

is ornamented .

One ofthe columnar joints which is circular and large, is yet attached to the cavity,

but the alimentary canal [ lumen ] is completely filled with siliceous matter and conse-

quently obliterated .

The ornamental ridges on the scapulars [ radials] are very regular and exactly repre-

sented in the figure.

It was discovered by Prof. J. M. Safford

species.

* *
to whom I have dedicated the

Observations. As will be seen by a comparison of the figures, the

specimen substituted by Hall for the type of this species is less than

half the size of Troost's type , and it differs in the character of the

surface ornament. On Troost's type many of the nodes become

confluent , producing ridges parallel to the margins of the plates , so

that while lines of nodes are present running from the angles of the

plates, parallel ridges form a more characteristic feature of the orna-

ment. Hall's specimen is probably a young individual of the species.

Formation and locality.-Upper Burlington and Keokuk group.

Scottsville, Kentucky. Reported also from Indian Creek, Mont-

gomery County, Indiana ; Keokuk, Iowa ; Tennessee, Illinois, and

Missouri .

Cat. No. 39890 , U.S.N.M.

PLATYCRINUS INSCULPTUS Troost.

Plate 4, fig. 18.

Platycrinites insculptus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850 ,

p. 62 (nomen nudum) ; MSS . , 1850 .

Platycrinus insculptus SHUMARD, Trans. Acad. Sci . St. Louis , II , No. 2, 1866, p .

388 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II ,

1881, p . 234 (catalogue name).-MILLER, North Amer. Geol. and Pal . , 1889,

p. 271 (catalogue name).

The description by Troost is as follows :

Of this species I possess only a pelvis [base] . It is distinguished from the preceding

species which are smooth by its engraved surface . The elevated circle around the

alimentary aperture [lumen] is also broader, has a more or less triangular form and

from each of the angles projects a little ridge. The remainder of the pelvis is adorned

first by a row of tubercles running along the margin, then five rows running from each

of the angles of the pentagonal pelvis to the circle around the alimentary aperture

[lumen].

Cumberland Mountains, Tennessee and Alabama .

Observations.-This species is described from the basal plates only

and it is quite possible that it belongs to some already described

species, but as the specimen is missing, it is impossible from the

figure alone to place it with any degree of certainty. Since the

name has already appeared in the literature it seems best to publish

such evidence as exists concerning it , and await the collection of

more complete material from the same localities .
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Family HEXACRINIDÆ Wachsmuth and Springer.

Genus TALAROCRINUS Wachsmuth and Springer.

Dæmonocrinites TROOST, Proc. Amer. Ass . Adv. Sci . , II (read 1849 ) , 1850 , p . 62

(nomen nudum) , MSS . , 1850 .

Doliolocrinites TROOST, MSS . , 1850 .

Dichocrinus SHUMARD (in part) , (not Münster) Trans. Acad . Sci. St. Louis, I ,

1857, p . 71.-CASSEDAY and LYON (in part) , Proc . Amer. Acad . Arts and

Sci . , V, 1862, p . 16.

Talarocrinus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881, p . 85.—

MILLER, North Amer. Geol . and Pal . , 1889 , p. 285.-ZITTEL, Text Book of

Pal. (Eastman trans . ) , 1896, p . 140.- BATHER, A Treatise on Zool . , III , The

Echinoderma, 1900 , p . 159 .

The following is a description of Dæmonocrinites by Troost :

Generic characters-Pelvis [base] divided into two parts.

I found it rather difficult to select a name for this heterodox crinoid- I could not

compare it with any natural object, and having two horns I could not dedicate it to

any ofmy scientific friends-so I have put it under the patronage of one who is gener-

ally represented with such ornaments .

The following description of Doliolocrinites is by Troost:

Generic characters-Pelvis [base] hemispherical composed of six [two] subpen-

tagonal plates supporting six subpentagonal scapulars [radials and anal plate].

TALAROCRINUS SYMMETRICUS (Lyon and Casseday) .

Plate 4, figs . 1 , 2.

Dæmonocrinites cornutus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) ,

1850, p . 62 (nomen nudum) ; MSS. , 1850 .

Dichocrinus symmetricus LYON and CASSEDAY, Proc . Amer . Acad . Arts and Sci . ,

Boston, V, 1862, p . 20.-SHUMARD, Trans . Acad . Sci . St. Louis, II , No. 2,

1866, p . 367 (catalogue name) .

Dichocrinus elegans LYON and CASSEDAY, Proc. Amer. Acad. Arts and Sci. , Bos-

ton, V, 1862 , p . 22.

Talarocrinus symmetricus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II,

1881, p . 87 (catalogue name) .-MILLER , North Amer . Geol. and Pal. , 1889 ,

p. 285 (catalogue name) .—WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897, p. 786, pl . LXXVIII, figs . 4a, b, and 5.-WELLER, Bull.

No. 153 , U. S. Geol . Surv . , 1898 , p . 624 (catalogue name) .

Talarocrinus elegans WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881,

p. 87 (catalogue name) .-MILLER, North Amer. Geol . and Pal. , 1889 , p . 285

(catalogue name) .

The following description is by Troost :

Pelvis [base] irregular, more or less hexagonal, divided into two parts.

Costals [radials and anal plate] , six, subhexagonal, almost spherical, forming, con-

nected, an irregular hexagon with rounded angles.

Column cylindrical with a circular alimentary canal [lumen ] .

Capital integument [tegmen]-in the form of a hemispherical dome having two

horn-shaped projections at the sides and a small, pointed protuberance at the summit.

At the base of this capital integument are 5 or 6 apertures divided longitudinally by

a septum, probably the apertures for the arms-above one of these apertures, near the

summit is another aperture, probably the mouth [anus] .
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Observations.-Doctor Troost's specimen of this species is missing,

but his figure is sufficiently good to show that it should be referred.

to Talarocrinus symmetricus Lyon and Casseday.

Formation and locality.-Bangor limestone. Near Craborchard,

Cumberland Mountains, Tennessee. Doctor Troost reports frag-

ments of the species from the Silurian of Decatur County , but these

are probably incorrectly identified . Also from the upper part of the

St. Louis limestone. Grayson, Edmondson, and Pulaski counties ,

Kentucky.

TALAROCRINUS SIMPLEX (Shumard) .

Plate 13, fig. 1 .

Doliolocrinites ovalis TROOST, MSS . , 1850 .

Dichocrinus simplex SHUMARD, Trans . Acad . Sci . St. Louis, I , 1857, p . 74 , pl . 1 ,

figs . 2a , b .-HALL, Rep. Geol . Surv. Iowa, I , Pt . 2, 1858, p. 654, pl. xxii ,

figs . 12a, b ; Suppl . Rep . Geol . Surv . Iowa, 1860, pl . 1 , figs . 4a-c.-SHUMARD,

Trans . Acad . Sci . St. Louis , II , No. 2 , 1866 , p . 366 (catalogue name).-WACHS-

MUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881 , p 84 (catalogue name) .

Talarocrinus simplex KEYES , Missouri Geol . Surv . , IV, 1894 , p . 205 , pl . xxv , fig.

6.—WACHSMUTH and SPRINGER, North Amer . Crinoidea Camerata, 1897, p .

790 , pl. LXXVIII , figs . 8a , b .-WELLER, Bull . No. 153, U. S. Geol . Surv. , 1898,

p. 624 (catalogue name) .

The original description by Troost is as follows :

This crinoid is one of the most simple that I have met with . It is formed of twelve

more or less elongated , pentagonal or arrow-head shaped plates-six [two] of which

(the short ones) forming the pelvis [base] having the point downwards; this point is

truncated having a circular cavity in which is fixed a cylindrical column ; the superior

margins on both sides bevelled and receive between them six larger scapular plates,

[five radials and the anal plate] filling the reentering angles of the pelvic [basal] plates.

These six scapular plates are more deeply truncated at the acute angle forming, when

joined together, the rim of the visceral cavity which has interiorly six semilunar exca-

vations for six [five] arms.

Observations.-Doctor Troost's specimen of Doliolocrinites ovalis is

apparently a Talarocrinus simplex (Shumard) . Safford [1869 , p. 346]

and Hall [ 1858, p. 655] , both of whom probably saw the original

specimen, have referred it to this species. The statement that there

are six basals is undoubtedly an error. Observing suture lines below

two of the radials, Doctor Troost has assumed that they occurred

symmetrically all around the base. This assumption of a completely

radial symmetry is common in the earlier descriptions of crinoids .

Formation and locality.-Tullahoma formation. Near Gallatin,

Tennessee. Also recorded from Spergen Hill, Indiana, St. Genevieve

County, Missouri , and from Kentucky.

Cat. No. 39984, U.S.N.M.
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Genus PTEROTOCRINUS Lyon and Casseday.

Codonicrinites TROOST, Proc . Amer. Ass. Adv. Sci . , II (read 1849) , 1850 (nomen

nudum); MSS. , 1850.

Asteriocrinus LYON (not Münster, 1839) , Geol . Rep. Kentucky, III , 1857 , p . 472 .

Pterotocrinus LYON and CASSEDAY, Amer. Jour . Sci . (2) , XXIX, 1859 , p . 68.-

MEEK and WORTHEN, Geol . Rep . Illinois , II , 1866 , p . 288.-SHUMARD, Trans.

Acad . Sci . St. Louis , II , No. 2 , 1866 , p . 394.-WETHERBY, Journ . Cincinnati

Soc . Nat . Hist . , II , 1879, p . 134.-ZITTEL, Handb . d . Pal. , I , 1879 , p . 365.-

WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881 , p . 87 ; III , 1885,

p . 120.-MILLER, North Amer . Geol . and Pal . , 1889 , p . 276. -WACHSMUTH

and SPRINGER, North Amer. Crinoidea Camerata, 1897, p . 791.—BATHER, A

Treatise on Zool . , III , The Echinoderma, 1900, p . 159 .

The original description of Codonicrinites by Troost is as follows :

Generic characters .

Pelvis [base] hexagonal divided into two equal parts .

Scapulars [radials] five , pentagonal deeply truncated.

Interscapular, one-conical.

Arms, five divided into four feathered hands which are separated four by four by a

solid plate originating upon the superior angle of the arm plates,a

Column, cylindrical . Alimentary canal [lumen] circular.

PTEROTOCRINUS ACUTUS Wetherby.

Codonicrinites gracilis TROOST, Proc. Amer. Ass . Adv . Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum) ; MSS . , 1850 .

Pterotocrinus acutus WETHERBY, Journ . Cincinnati Soc . Nat. Hist . , II , 1879 ,

p. 134, pl . xie, figs . 2a, b , c.--WACHSMUTH and SPRINGER, Rev. Palæo-

crinoidea, II , 1881 , p . 91. -MILLER, North Amer. Geol . and Pal. , 1889 , p.

276.—WACHSMUTH and SPRINGER, North Amer. Crinoidea Camerata , II ,

1897 , p . 799 , pl . LXXIX , figs . 3a-g.

Pterotocrinus spatulatus WETHERBY, Journ . Cincinnati Soc . Nat . Hist . , II , 1879,

p. 137 , pl . I , fig . 3 .

Troost's description of this species is as follows :

It has the form of a small bell or obtuse cone, having five broad projections around

the rim , from which proceed the arms, or considering the whole, with its superstruc-

ture, it resembles the ornaments known by the name of tassels .

The hexagonal pelvis [base ] is divided into two equal parts , the dividing line pro-

ceeding upwards [downward] from the inferior edge of one of the scapulars [radials],

traversing the alimentary canal [lumen] , and terminating at the inferior margin of

the interscapular [radianal] .

Scapulars [radials ] five ,-irregular pentagonal [hexagonal] deeply truncated on its

superior angle, forming a slightly concave excavation, in the middle of which is a

small polygonal plate which enters partly the superior edge of the large scapular

[radial] and partly the two small plates which are placed in the excavation before

mentioned . These small plates are joined together in such a manner as to form a

curve, upon which are placed four small flat quadrilateral plates, from each of which

proceeds a hand [arm] .

From the summit of the above mentioned curve proceeds a solid plate, which ter-

minates at the superior extremity of the hands [arms ] , and divides them as is the

a As long as we have pelvis, ribs, shoulders, arms, hands and fingers in the crinoids,

we of course must make use of these names, but it puzzles me often , as in this fossil

to distinguish an arm from a hand . As everything will be cleared up by the figures,

I hope the arms and hands will be found out .-Troost.
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case in the Eucalyptocrinites; but in the Codonicrinites [Pterotocrinus] they are

divided into four hands [arms] whereas in the Eucalyptocrinites they are divided into

two; consequently the first has only five solid plates and 20 hands [arms] and the

latter ten solid plates.

It has only one interscapular [interbrachial] of an obtuse conical form and is placed

upon the junction of the two pelvic [radial] plates .

I discovered it in the Carboniferous strata in the Cumberland Mountains, Tennes-

see, and in the same formation near Huntsville, Alabama .

Formation and locality.-Kaskaskia group . Cumberland Moun-

tains, Tennessee ; Pulaski County, Kentucky ; Huntsville, Alabama.

Cat. No. 39922 , U.S.N.M.

Order MONOCYCLICA CAMERATA Bather

(Wachsmuth and Springer, part.)

Suborder MELOCRINOIDEA Bather.

Family MELOCRINIDÆ Zittel (emend. Wachsmuth and Springer) .

Genus MELOCRINUS Goldfuss .

MELOCRINUS ROEMERI Wachsmuth and Springer.

Plate 10, figs. 11 , 12.

Actinocrinites verneuili TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) 1850 ,

p. 60 (nomen nudum) .

Turbinicrinites verneuili Troost; MSS . , 1850 .

Cytocrinus lævis ROEMER, Die Sil . Fauna d. westl. Tenn. , 1860, p . 56 , pl . iv,

figs . 2a, b.

Melocrinus verneuili SHUMARD , Trans . Acad . Sci . St. Louis, II , No. 2 , 1866, p.

381 (catalogue name).-HALL, 20th Rep . New York State Cab . Nat . Hist. ,

1867 , p . 327 , pl . x , fig . 5.- WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, II , 1881 , p . 122 (catalogue name) .—MILLER, North Amer. Geol. and

Pal. , 1889, p . 261 .

Ctenocrinus lævis SHUMARD , Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 , p . 361

(catalogue name) .

Melocrinus lævis WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881 ,

p . 122 (catalogue name) .-MILLER, North Amer. Geol . and Pal . , 1889 , p . 261

(catalogue name) .

Melocrinus roemeri WACHSMUTH and SPRINGER, North Amer. Crinoidea Came-

rata, 1897 , p . 301 , pl . xxi , figs . 11a, b.

The reference of this species to Actinocrinus is explained by Doctor

Troost as follows:

This crinoid (having only mutilated specimens of it) was mistaken for an Actino-

crinites and mentioned in the list of new crinoids published in the transactions of

the Association of Naturalists in Boston, in 1849, under the name of A. verneuili.

Having since discovered a more perfect specimen I have seen mine error, and that

it differs in its generic characters from Actinocrinites.

To this new genus I have applied the name of Turbinicrinites from Turbinis, top,

to which I have retained the specific name of verneuili.

It is inverted conical; its superior rim is pentagonal, the angles much projecting

and terminating in an arm .

The capital integument is elevated in the center and is covered with polygonal small

plates terminating in the center in a rosette. The oral [anal ] aperture is subcentral.
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Observations. The genus Turbinicrinites was founded upon one

specimen in a collection of six individuals. In this specimen the lower

margin of the first anal plate truncates the upper edge of the posterior

basal (plate 10, fig . 6) . This structure was produced by the earlier

introduction of the anal plate, causing it to occupy a lower position

in the calyx than in normal individuals. The specimen is otherwise

indistinguishable from undoubted specimens of Melocrinus roemeri

with which it is associated . This fact and the absence of other speci-

mens showing similar variation has led to the conclusion that the

lower position of the anal plate is an abnormal feature characteristic

of a single individual only .

A detailed description of the plates of the calyx is given by Roemer

[ 1860, p . 56] in the original description of the species. Having only

imperfect specimens Roemer described the basal plates as three in

number, an error which was corrected by Wachsmuth and Springer

[ 1881 , p . 119] .

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee . Also recorded by Roemer from Beargrass Creek, Ken-

tucky .

Cat. No. 39919 , U.S.N.M.

MELOCRINUS OBLONGUS Wachsmuth and Springer.

Melocrinus oblongus WACHSMUTH and SPRINGER, North Amer. Crinoidea Camerata,

1897 , p. 300, pl. xxn, figs . 9 , 12.

An unlabeled specimen in the Troost collection is evidently of this

species . It retains the basals and the plates of two rays as far as the

arm bases .

Formation and locality.- Brownsport limestone. No locality is

given for the specimen, but the matrix and manner of preservation

indicate that it is probably the same as that of other specimens of

Melocrinus in the Troost collection , that is : Decatur County, Tennes-

see. Wachsmuth and Springer give St. Paul, Indiana, and near

Louisville, Kentucky, as localities for the species.

Cat. No. 39981 , U.S.N.M.

Family EUCALYPTOCRINIDE Roemer.

Genus EUCALYPTOCRINUS Goldfuss.

The original description by Troost is as follows :

It is with pleasure that I embrace the opportunity afforded me by my situation in the

midst of a rich fossil region wherein circumstances have placed me, to throwsome light

upon an interesting and beautiful fossil of which several hitherto unknown species

occur in the State of Tennessee , belonging to a genus which as far as I know (The works

that speak of this genus, known to me, are Goldfuss's Petrefacta and Phillips in Mur

chison's Silurian System) has been imperfectly described . Goldfuss who first described

it under the name of Eucalyptocrinites, having a very mutilated specimen from Eifel ,

imagined that it had no column, and consequently gives an erroneous description of
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it (see Goldfuss Petref . vol . 1 , pag. 211 Tab . 64 , fig . 7 ) in his magnificent work on

German fossils . Soon nevertheless becoming acquainted with perfect specimens, he

found out his mistake and published another description of the fossil in Acta Acad .

Cæs . Leop . Carol . Nat . Cur. vol . XIX Pl. 1 , Tab . XXX fig . 6. I never saw that

description, and it is therefore not certain whether my description will contain any

new fact, except the description of some American species and perhaps confirmation

of facts which were yet doubtful . In fact it could not be expected that I , in the centre

of the United States , remote from scientific communication and intercourse, should be

acquainted with matter published in the Acta of the Imperial Academy when even

Prof. Phillips was not acquainted with it . He describes in Murchison's Silurian sys-

tem the same fossil as a new genus and gives it the name of Hypanthocrinites . The

specimen described by Phillips though more perfect than that from which Goldfuss's

first description was drawn up, was still incomplete, and in my opinion not fit to

exhibit its true generic characters. I have been more fortunate than the above named

naturalists . Decatur County in Tennessee, which I consider as our American Eifel,

has furnished me with specimens which are almost perfect, constituting several species

different from those incompletely described in Europe .

I will commence with making some remarks upon the generic characters as givenby

Goldfuss in his German fossils and by Phillips in Murchison's Silurian system . As

already observed Goldfuss considering it as being deprived of a column , his description

of the base or pelvic plates must be erroneous . As for the arrangement of the several

series of plates Goldfuss is correct . He speaks not of its superstructure of arms, hands

etc. , in which respect this fossil differs widely from any known crinoid . Phillips, it

seems, was not acquainted with the pelvis, he does not speak of it in his description , he

is nevertheless correct in considering that part of the lowest series of pentagonal plates

that are visible externally on the cup, as a first series of costals [radials ] . The gener

ality of hands, fingers , etc. , in the figure of Phillips , all but the summit are well repre-

sented . (Murchis . Sil . Sys . pl . 17 , fig . 3. ) The summit does not correspond with

any of my specimens, in fact judging from some in which this part is perfectly pre-

served, such tuberculated termination above the fingers is impossible.

The descriptions of this genus published by Goldfuss and Phillips were then drawn

up from incomplete specimens . My collection is rich , not only in perfect specimens

but in several different species of this genus which all differ from the Hypanthocrinites

decorus, and the Eucalyptocrinites rosaceus , from which I have drawn up the following

characters .

Column, cylindrical, with pentagonal or rather pentapatalous alimentary

canal [lumen] , articulating surfaces with striated margin.

Pelvis, pentagonal (no division perceptible) cup shaped , rising immediately

round the column where it articulates almost immediately with the costals

[radials] ; so that, if even a small part of the column remains attached to the

pelvis, this junction of the costals to the pelvis is not visible .

I must here observe that the generic character of the pelvis is drawn up from a species

on which the impression of the column is in a very deep cavity (in one specimen the

depth of this cavity is 12 mil . met . while the whole length of the cup is only 22 mil .

met . ) where the impression occupies the whole bottom and consequently the lowest

part of the cavity is circular, while soon , the slopes of the cavity being regulated by

the pentagonal form of the pelvis , the cavity assumes a pentagonal shape . In some

species the cavity shows itself circular at the base of the cup .

Costals [radials]-First series-five, irregularly hexagonal, they rest upon the

sides of the pentagonal pelvis, and constitute in those species where the column

proceeds from a deep cavity, the greatest part of the sides of this cavity . When

arriving at the external rim or the base of the cup, they are bent outwards and

upwards and constitute part of the sides of the cup , where they appear as short ,

or longitudinally compressed , hexagonal plates, while in fact they are very

elongated .
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In this description we see the generic and specific characters are blended together,

but those acquainted with these fossils will easily separate them. As it respects the

superior plates of the cup and their arrangement, my observations coincide with those

of Goldfuss and Phillips .

Goldfuss gives no description of its superstructure of hands, fingers etc. , Phillips

says only " The summit of the scapular bears a conical plate which divides the arms

and fingers of each pair . " I suppose this must be the solid (not conical in any of my

species ) plate which reaches to the very summit of the fossil (see fig . of E. ovalis) and

which I consider as a character distinguishing it from all the known genera of crinoidea ,

and must have been very imperfect in the specimen observed by Phillips or he would

not have stated that " it had a contractile? proboscis which rises above the short

plumose fingers, and which is surmounted with several rows of tubercles." These

septa ("conical plates " ) it is true, originate at the summit of thescapulars [intersecundi-

brachs and second interbrachials] dividing the hands and rise above the fingers,

[arms ]—they are ten in number and join together at the very apex of the fossil forming

a rosette or elevation in the center . These septa extending inwardly almost to the

center of the body could not give a passage to a proboscis " surrounded with several

rows of tubercles " in none of my specimens could I discover that the fingers [arms]

were feathered-in fact I consider these fingers (as they are called ) more or less analo-

gous to the organs called ambulacra in the Pentremites-they were not movable as those

on the generality of crinoids , each pair is inclosed , from summit to base , between two

solid plates, and their construction shows that if they had the faculty of moving it was

in a feeble degree . The septa penetrate into the body to different depths-near their

origin at the scapulars this depth is very small and soon increases in proportion to the

distance above the rim of the cup , till before they reach the summit it arrives at its

maximumwhere it leaves only a narrowpassage in the centre, when the depth decreases

again , till the whole space between two septa terminates in a point .

I must conclude these observations by stating that if the fossil examined by Prof.

Phillips is such as mentioned in Murchison's system, our fossil described under the

name of Eucalyptocrinites must belong to a different genus.

The differences noted seem insufficient for the establishment of a

new genus and Hypanthocrinus is regarded as a synonym of Eucalyp-

tocrinus.

EUCALYPTOCRINUS LINDAHLI Wachsmuth and Springer.

Plate 12, figs . 5, 6 .

Eucalyptocrinites splendidus TROOST (not Hall and Whitfield 1875) , Proc. Amer.

Ass. Adv. Sci. , II (read 1849 ) , 1850 , p . 60 (nomen nudum) .

Eucalyptocrinus splendidus SHUMARD, Trans. Acad . Sci . St. Louis , II , No. 2,

1866, p . 371 (catalogue name).

Eucalyptocrinus lindahli WACHSMUTH and SPRINGER, Amer. Geol . , X, 1892,

p. 139 ; North Amer. Crinoidea Camerata, 1897 , p . 347 , pl . LXXXII , fig. 9 .

Eucalyptocrinus wortheni MILLER and GURLEY, Illinois State Mus . Nat . Hist. ,

Bull . 3 , 1893 , p . 53, pl . iv , fig. 2 .

The following description is by Troost :

This magnificent crinoid , one of the ornaments of my collection , has a low, inverted

conical cup, a cylindrical column with small pentalobed alimentary canal [lumen] ;

the articulating surfaces of its joints are slightly striated at the margin . The plates

composing the body are slightly convex and corrugated which character is beautifully

displayed in juvenile specimens . In this species the cavity in which the column is

inserted is not very large. The hands and fingers [arms] are cylindrical and project



48 BULLETIN 64, UNITED STATES NATIONAL MUSEUM.

beyond the solid dividing septa. The summit in this specimen is more or less injured ,

several of the septa are fractured, but there is a sufficient number to show that these

septa, when they have attained the summit increase in breadth, take a horizontal

direction, and unite into one, forming a solid circular plate in the centre . It is 21

inches long and 13 inches in diameter.

This specimen which is almost perfect, together with the cup of another species and

the E. ovalis, have served to determine the generic characters detailed above.

Observations. The specimen which Hall identified as Eucalypto-

crinus splendidus of Troost differs from Troost's specimen in the

greater length of the calyx in proportion to the length of the arms,

and in the fact that the backs of the plates between the arms are not

parallel but converge toward the top. The name, having been

published with a description by Hall, must be retained for his

species. Troost's species was described from another specimen by

Wachsmuth and Springer in 1892 and his specimen , therefore , takes

the name which they proposed .

Formation and locality.-Brownsport limestone. Wayne and

Decatur counties, Tennessee.

Cat. No. 39962 , U.S.N.M.

EUCALYPTOCRINUS OVALIS Hall.

Plate 11 , fig. 3 .

Eucalyptocrinites ovalis TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum) ; MSS . , 1850.

Eucalyptocrinites tennesseex TROOST, Proc . Amer. Ass . Adv . Sci. , II (read 1849) ,

1850, p . 60 (nomen nudum) ; MSS . , 1850 .

Eucalyptocrinus ovalis SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p . 370 (catalogue name) .-HALL , 28th Rep . New York State Mus. Nat . Hist . ,

1st ed . , 1874, p . 143 , pl . xví , figs . 12 , 13 ( as E. ovatus in error ; rectified in

2nd edition ) .- WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , III, 1885 ,

p. 134 (catalogue name) .—MILLER, North Amer. Geol . and Pal. , 1889, p . 244

(catalogue name).-WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1899 , p . 344 , pl . LXXXII , figs . 1 to 6.

Eucalyptocrinus tennesseex SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866,

p . 370 (catalogue name) .- WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, III , 1885 , p . 134 (catalogue name).—MILLER, North Amer. Geol.

and Pal. , 1889, p . 244 (catalogue name) .

The following description of Eucalyptocrinus ovalis is by Troost :

It differs from the E. splendidus in being not so elongated and its plates being not

convex but flat . The cavity for the insertion of the column is circular, not deep and

is surrounded by numerous small circular pits , which though they are found on all the

individuals of this and of another species, I consider as accidental, perhaps made by

a parasite. The hand and fingers [arms ] do not project beyond the general level and

are externally flat . The solid dividing septa are beautifully united into one at the

apex forming a circular plane, more or less concave, having in the centre a circular

elevation , the whole having the form of a rosette . Each pair of fingers [arms] which

are slightly lanceolate, fit exactly between two septa . If these fingers were removed,

the body would have some resemblance to an apple or orange out of which ten longi-

tudinal sections were cut without going to the core.
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It is entirely siliceous. The smallest marks on the fingers and the summit have

been preserved during fossilification . They are not at all mutilated , but no feathers

or tentacula [pinnules] on the fingers are perceptible.

The single specimen of Eucalyptocrinites tennesseex in the Troost

collection is indistinguishable from E. ovalis. Troost's description of

E. tennesseex is as follows :

The body of this species is hemispherical and its surface is smooth . The cavity for

the insertion of the column is circular and in proportion much larger than that of the

E. splendidus with which it has some resemblance . The fingers are externally round

and do not project beyond the general level , as is the case with the E. splendidus . It

can not be a juvenile of the latter ; I possess a juvenile cup of it which is in every

respect similar to the adult-it is inverted conical and corrugate , and not hemispher-

ical and smooth like the E. tennessee.

Observations.-Eucalyptocrinus ovalis is characterized by the regu-

larly oval outline of the body , small circular basal excavation, and

smooth surface .

Formation and locality.-Brownsport limestone. Decatur and

Perry counties , Tennessee ; Waldron and Hartsville, Indiana.

Cat. Nos. 39952 , 39954, 39960 , U.S.N.M.

EUCALYPTOCRINUS EXTENSUS Troost.

Plate 13, figs . 9, 10.

Eucalyptocrinites extensus TROOST, Proc . Amer . Ass . Adv. Sci . , II (read 1849 ) ,

1850, p . 60 (nomen nudum) ; MSS . , 1850.

Eucalyptocrinus extensus SHUMARD, Trans . Acad . Sci . St. Louis, II , 1866, p . 370

(catalogue name).—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, III ,

1885, p . 128 (catalogue name) .- MILLER , North Amer. Geol. and Pal . , 1889 ,

p . 244 (catalogue name).

The description by Troost is as follows:

The cup is low basin shaped . The cavity for the column pentagonal , not very

large-the plates tumid .

Supplementary description.-Only the calyx of this species is pre-

served. Its height to the level of the arm bases is 20 mm. and its

greatest diameter 34 mm. The cup is distinctly flattened in the

region of the first primibrachs, which causes the outline of the sides to

be concave below and convex above. The body is also very slightly

flattened in the region of the intersecundibrachs and the second inter-

brachials. The plates are slightly convex, with sutures distinctly

visible but not beveled.

In one ray the first interbrachial is wanting, an abnormal feature

of frequent occurrence among Crinoidea.

Surface smooth.

The basal excavation is but little larger than the column and dis-

tinctly pentagonal, with the angles of the pentagon directed radially.

Observations. This species resembles E. turbinatus in form and

size but differs in its convex instead of concave plates and in the

63330-09- -4
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absence of beveled sutures. The surface also differs in being smooth

instead of "covered with radiating ridges or rows of tubercles ."

The form suggests that of E. magnus, but it differs from that species

in the fact that the flattening of the sides is radial instead of inter-

radial . Also , the second secundibrach is much smaller than the first

and quadrilateral, its upper side forming a straight line on which

rest two small tertibrachs .

Formation and locality.- Brownsport limestone. Decatur County,

Tennessee.

Cat. No. 39961 , U.S.N.M.

EUCALYPTOCRINUS MILLIGANI Miller and Gurley.

Plate 5 , fig . 13.

Eucalyptocrinites conicus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849 ) , 1850 ,

p. 61 (nomen nudum) ; MSS. , 1850 .

Eucalyptocrinites floridus TROOST, MSS . , 1850 .

Eucalyptocrinus conicus SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p . 370 (catalogue name) .-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

III , 1885 , p . 128 (catalogue name) .-MILLER, North Amer. Geol . and Pal. ,

1889, p. 244.

Eucalyptocrinus milliganæ MILLER and GURLEY, Bull . No. 10, Ill . State Mus.

Nat. Hist . , 1896, p . 88 , pl . v , figs . 4 , 5 , 6 .

The following description of Eucalyptocrinites floridus is by Troost:

The whole surface of this specimen is injured ; no articulations of the plates that

compose the cup are perceptible, and the summit is still more damaged . I can only

say that in its general form, it resembles the E. splendidus , [ E. lindahli] but its cup is

more acute conical ; the pairs of fingers [arms] are lanceolate terminating almost in a

point near the summit . An essential character which this species possesses, and

which distinguishes it from all the Tennessee species of Eucalyptocrines, is that the

septa which separate the pairs of fingers , [arms] increase in thickness in proportion as

they approach the summit and in proportion as the fingers decrease in breadth, so that

the loss which is suffered by the fingers is made up by the increase of the size of the

septa and consequently the diameter of the whole remains uniform to near the sum-

mit. Examining the figure of the E. splendidus [E. lindahli] we see that this is not

the case with that species, the septa near the summit are of the same dimension as

near the cup , and the finger diminishing in size , the diameter of the superior part of

the fossil must in the same ratio become smaller .

Observations. Eucalyptocrinites floridus Troost is apparently of the

same species as E. milligani Miller and Gurley . The constriction of

the body is less pronounced than in the specimens figured by Miller

and Gurley (plate 5 , fig . 5 ) . The upper portion of the arms with the

intervening plates is not preserved in Troost's specimen, but enough

remains to show that the long interbrachial plates divide above and

separate, but less widely than those shown in the figures of Miller and

Gurley.

Three small calices described by Troost as Eucalyptocrinites conicus

are referred to this species on account of the general resemblance in

form and in the character of the basal excavation , although they do
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not show a marked constriction of the body wall. This is appar-

ently not a constant feature for the species, as indicated by Miller

and Gurley's fig. 6 , plate 5 , in which such constriction does not

appear.

Doctor Troost's description of these specimens is as follows :

The form of this species resembles that of E. phillipsi but the plates are tumid [?]

and the cavity for the insertion of the column is circular [?] and not deep .

Although the plates have undergone considerable solution , which

has removed much of the surface, they appear, contrary to Troost's

observation, to be flat plates without ornamentation. The basal

excavation also appears pentagonal rather than circular.

Formation and locality. - Brownsport limestone.

Tennessee.

Cat. Nos. 39957 , 39958, U.S.N.M.

EUCALYPTOCRINUS PHILLIPSI Troost.

Plate 10, figs . 9, 10 ; Plate 13, figs , 2 , 3 , 4 .

Decatur County,

Eucalyptocrinites phillipsi TROOST, Proc . Amer. Ass. Adv . Sci . , II ( read 1849 ) ,

1850, p . 60 (nomen nudum) ; MSS . , 1850 .

Eucalyptocrinites lævis TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849 ) , 1850 ,

p. 60 (nomen nudum) ; MSS . 1850.

Eucalyptocrinus phillipsi SHUMARD, Trans . Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p. 370 (catalogue name) .- WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, III , 1885 , p . 128 (catalogue name) .

Eucalyptocrinus lævis ShumarD, Trans . Acad . Sci . St. Louis, II , No. 2 , 1866,

p. 370 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, III , 1885 , p . 128 ( catalogue name) .

The following description is by Troost :

It is inverted conical. The cavity for the insertion of the column formed by the

pelvic [basal] plates and part of the first costals [radials] is pentagonal, being very

large and deeper than in any other species, it being 12 mil . met. deep while the height

of the cup is 22 mil . met.

The specimens referred to Eucalyptocrinites lævis, apparently differ

from E. phillipsi only in the narrower orifice of the basal excava-

tion , but as this is a variable feature it seems insufficient ground for

separating them as distinct species .

The following is Troost's description of E. lævis:

It is basin shaped and its surface smooth . The cavity for the column is pentago-

nal . In juvenile specimens the surface is crenate.

This species is subject to various modifications in height whilst preserving the same

diameter. This being the only difference it can not be considered a sufficient reason

for forming different species.a

a
¹ Fig . 50 [ 2 , 3 , 4 , plate 13] I consider as a variety of E. lævis-Externally it re-

sembles the E. lævis except that it is somewhat more inverted conical, but the visceral

cavity is in proportion much smaller, the superior rim very broad and the inside pen-

tagonal, whereas in the large specimen the sides are thin and circular .- From the

same locality.
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In the description of the E. ovalis I stated that small circular pits surrounded the

lower part of the body and that I considered them as the work of parasites. It is the

same with this species, most of the specimens are surrounded by these excavations

the largest of which have a diameter of four mil . met . If it is the work of parasites,

they must have taken hold of these animals when young because I found them on

very small specimens of this species. I found them on three species while all the other

species are free of them.

Observations. The circular pits mentioned by Troost are a con-

spicuous feature of the specimens, and they are probably due, as he

suggests, to the work of a parasite, but it is not known what organism.

produced them.

The differences between the specimen represented by figs. 2 , 3 , 4 ,

plate 13, and others referred to the species are mainly due to condi-

tions of preservation , and there seems to be no good reason for sep-

arating it as a variety .

Eucalyptocrinus phillipsi has the general form of Eucalyptocrinus

crassus with straight sides and truncated base, but differs to a marked

degree in the character of the basal excavation . In E. phillipsi the

excavation is deep and sharply pentangular.

The basals are long and narrow, occupying about one-third the

depth of the basal excavation. About one-half the length of the

radial is required to complete the cavity, at the margin of which the

radial bends abruptly upward at an angle of about 70° with its lower

half. Other plates of the calyx are arranged as in E. crassus. The

second secundibrach differs , in form from that of E. crassus in being

a quadrilateral plate with width about twice the height and the

upper edge forming a straight line . The plates are not preserved

above the first pair of tertibrachs.

The surface is smooth.

Column small and circular with pentalobate lumen .

Formation and locality.-Brownsport limestone, Eucalyptocrinus

zone of the Beech River formation. Decatur County, Tennessee.

Cat. Nos. 39963, 39964, 39965, 39966 , U.S.N.M.

EUCALYPTOCRINUS GOLDFUSSI Troost.

Plate 15, figs . 5 , 6.

Eucalyptocrinites goldfussi TROOST, Proc. Amer. Ass . Adv. Sci . , II (read 1849)

1850 , p . 60 (nomen nudum) ; MSS . , 1850 .

Eucalyptocrinus goldfussi SHUMARD, Trans . Acad . Sci . St. Louis , II , No. 2, 1866 ,

p. 370 (catalogue name).—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

III, 1885 , p . 128 (catalogue name) .—MILLER, North Amer. Geol . and Pal. ,

1889 , p . 244 (catalogue name) .

The following description is by Troost:

The cup is almost hemispherical but more flattened at the base than any other of

the Tennessee species-in fact the whole of first series of costals [radials] and the

lower part of the second series together with the lower part of the large heptagonal

[decagonal] intercostal , contribute all to form the bottom of the cup, consequently
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the sides are not much elevated . It is externally smooth-the cavity for the column

pentagonal . This species having a smooth surface displays remarkably well the form

of the plates which compose the cup . This species has likewise the circular pits

mentioned in the descriptions of the E. ovalis , and the E. laevis [E. phillipsi] .

I have dedicated this species to my friend Prof. Goldfuss of Bonn who first took note

of this genus.

Supplementary description.-This is a well characterized little

species with a low cup and broad base. The basals are small, about

two-thirds of their length being concealed by the column. Radials

small , invisible in a side view, about half their length bent abruptly

inward to form the basal excavation . The lower half of the radials

is also bent at a sharp angle in a longitudinal direction , which gives

the distinctly pentangular form to the basal cavity. Plates above"

the first primibrachs concave, the intersecundibrachs and second

interbrachials strongly so, which gives a slightly crenate outline to the

upper surface of the calyx.

Under a lens the surface is seen to be finely granulose .

Observations. This species is nearest to Eucalyptocrinus depressus

Miller, but differs in the much narrower base, nearly straight sides ,

and in the character of the basal excavations. In E. depressus this

is a broad shallow depression including nearly the whole surface of

the large radials, while in E. goldfussi it is small, deep , pentagonal,

and includes only the lower half of the radials . The plates of the

former are also said to be convex and rugose .

Formation and locality.-Brownsport limestone .

Tennessee.

Cat. No. 39953, U.S.N.M.

EUCALYPTOCRINUS NASHVILLE Troost.

Plate 15, figs . 7 , 8 .

Decatur County,

Eucalyptocrinites nashvillæ TROOST, Proc. Amer. Ass . Adv. Sci . , II (read 1849)

1850, p . 60 (nomen nudum) ; MSS. , 1850 .

Eucalyptocrinus nashvillæ SHUMARD, Trans . Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p . 370 (catalogue name) .-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea ,

III, 1885, p . 128 (catalogue name).-MILLER, North Amer. Geol . and Pal . ,

1889, p. 244 (catalogue name) .

The description by Troost is as follows :

It is an elongated cup with a narrow bottom and a deep circular cavity for the

insertion of the column . Part of the hexagonal costals [radials ] form part of the sides

ofthe cup.

Observations. This little species is distinguished by the form of the

body and the character of the basal excavation . The aperture of the

latter occupies nearly the entire width of the base. The cavity is at

first shallow, but near the column it bends abruptly inward , forming

a second depression, which is cylindrical and is nearly filled by the

column.



54 BULLETI
N

64, UNITED STATES NATION
AL MUSEUM .

The basals are very minute, only their outer angles projecting

beyond the column. The radials are traversed for about half their

length by a median groove which terminates in a dilation at about

the center of the plate. The faint ridges around these dilations form

the angles of the pentagonal basal excavation.

The species recalls Eucalyptocrinus nodulosus Weller in the char-

acter of the base, but is distinguished from the latter by the minute

basals and the absence of surface ornamentation. It is also much

smaller than Weller's specimens .

Formation and locality .-Brownsport limestone. Decatur County,

Tennessee.

Cat. No. 39955 , U.S.N.M.

EUCALYPTOCRINUS VENTRICOSUS Wachsmuth and Springer.

Eucalyptocrinites crenatus TROOST, MSS . , July, 1850 .

Eucalyptocrinus coelatus ROEMER (not Hall , 1843 ) , Sil . Fauna . d . westl . Tenn . ,

1860, p . 48 , pl . iv, figs . 3a-c.

Eucalyptocrinus ventricosus WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897 , p . 341 , pl . LXXXIII , figs. 11 , 12 .

Troost's description of this species is as follows :

I possess only the cup of this species, its surface is prettily ornamented with

rosettes and rhomboidal figures slightly in relievo, by which all the points of the

plates are obliterated . This specimen is interesting as it shows the difference between

the plates that are supported by the large heptagonal [decagonal ] intercostals [inter-

brachials] and those that proceed from the cuneiform arms ; they each support a solid

septum, but those that proceed from the heptagonal intercostals are double, while

the others are single and not so broad.-This species shows also the great thickness

of the shell and consequently the smallness of the internal cavity.

There seem to be no constant characters by which these speci-

mens can be distinguished from those found by Roemer in western

Tennessee.

Formation and locality.-Brownsport limestone, Eucalyptocrinus

zone of the Beech River formation . Decatur County , Tennessee.

Cat. No. 39956, U.S.N.M.

EUCALYPTOCRINUS GIBBOSUS Troost.

Plate 10, figs. 3, 4.

Eucalyptocrinites gibbosus TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849),

1850, p. 61 (nomen nudum) , MSS . , 1850 .

Eucalyptocrinus gibbosus SHUMARD, Trans . Acad . Sci . St. Louis, II , No. 2, 1866,

p . 370 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

III, 1885 , p . 128 ( catalogue name) .-MILLER, North Amer. Geol . and Pal . ,

1889, p . 244 (catalogue name) .

The original description by Troost is as follows :

The form of the cup is intermediate between that of the E. splendidus and the E.

crenatus, and it differs in some respects from all the species in my possession . Its

arm plates which in all other species are incased in an almost rectangular excavation,
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form here a segment of a circle or as Miller says " a horse shoe excavation." The

cavity for the insertion of the column is pentagonal, not deep-column cylindrical-

alimentary canal [lumen] pentalobate . The plates are tumid which gives it a bossed

surface . The plates forming the superior rim must deviate somewhat from those of

other species, but the gibbosity of them prevented me from detecting it.

Observations . The most characteristic features of this species are

given in Doctor Troost's description . The elevated rim around the

base of the arms is formed by the convex surface of the second

secundibrachs and the edges of the intersecundibrachs and inter-

brachials .

The tumid plates of this species suggest Eucalyptocrinus decorus

Phillips , but the calyx is proportionally much higher. They also

recall Eucalyptocrinus inornatus Weller, but the latter has a lower

cup with more curved sides, and it lacks the elevated rim below

the arms.

Formation and locality.-Brownsport limestone. Decatur County,

Tennessee .

Cat. No. 39959, U.S.N.M.

Family DOLATOCRINIDE Bather.

Genus DOLATOCRINUS Lyon .

Cacabocrinites TROOST, Proc . Amer. Ass . Adv. Sci. , II (read 1849) , 1850, p . 60

(nomen nudum).

Cacabocrinus HALL, 15th Rep . N. Y. State Cab . Nat . Hist . , 1862, p . 109 .

Dolatocrinus LYON, Geol . Rep . Kentucky, III , 1857 , p . 482.-SHUMARD, Trans.

Acad. Sci . St. Louis , II , 1866, p . 367 (catalogue name).—WACHSMUTH and

SPRINGER, Rev. Palæocrinoidea, II , 1881 , p. 124.-MILLER, North Amer .

Geol . and Pal . , 1889 , p . 240.-ZITTEL, Text-Book Pal . (Eastman trans . ) ,

1896 , p 148.- WACHSMUTH and SPRINGER , North Amer. Crinoidea Cam-

erata, 1897 , p . 310.— BATHER, A Treatise on Zoology, III , The Echinoderma,

1900, p . 164 .

The following is Troost's description of Cacabocrinites:

GENERIC CHARACTERS .

Pelvis [base] pentagonal, divided into five .

Costals [radials] pentagonal, five.

Scapulars [first primibrachs] sub-hexagonal, five . The inferior angle re-entering

superior angle salient.

Arms ten.

DOLATOCRINUS GRANDIS Miller and Gurley.

Plate 12 , fig. 2 .

Cacabocrinites sculptus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850 ,

p. 60 (nomen nudum) ; MSS . , 1850 .

Dolatocrinus grandis MILLER and GURLEY, Bull . No. 4 , Illinois State Mus . Nat.

Hist . , 1894, p. 14, pl . п, figs . 1 , 2, 3.

The following description is by Troost :

A low hemispherical cup having a deep, pentagonal, funnel shaped cavity for the

insertion of the column. This cavity is surrounded with five prominent tubercles,
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resembling the supports or feet of the culinary utensil called "skillet" from which is

derived the name of cacabs (cacabus) . The superior rim is cut out with ten semi-

circular apertures for the arms . The whole surface is corrugate with sharp wrinkles.

Pelvis [base ] funnel shaped , pentagonal , divided into five. These pelvic [basal]

plates are irregular elongated hexagonal, and line the sides of the funnel shaped

cavity which, in the specimen here described , is about 2 cent . met. deep and has a

diameter of 15 mil. m. at the top and 4 mil . m. at the bottom consequently it is an

inverted truncated pyramid giving to these plates an elongated triangular appear-

ance. These pelvic plates show only a very small part on the surface of the cup ;

merely a straight edge having both extremities beveled-these bevels forming with

those of the next adjacent pelvic plates a reentering angle. Upon the above men-

tioned straight edge rest five-

Costals [radials]-they are short, pentagonal, very much elevated in the centre,

presenting a prominent tubercle as stated above, the superior salient angles sup-

port five-

Scapulars [primibrachs] , are longitudinally compressed hexagonal plates, two

parallel sides forming the lateral margins, one of the angles forms the apex while the

opposite angle forming the base is a re-entering angle—this re-entering angle is filled

by the superior angle of the pentagonal costal [ radial] while the superior, a salient

angle, supports two irregular pentagonal plates, which are followed by two similar

ones, and terminate in two arms, having circular apertures round the rim.

Five inter-costals [interbrachials] of an elliptic form , rendered more or less angular,

by the adjacent plates, or they are polygonal rendered elliptical by the corrugation-

they fill up the re-entering angle mentioned above and are surrounded on both sides

by the costals [radials] , scapulae [primibrachs] , and by the plates which rest upon

the hexangular scapulae and support two elongated hexagonal inter-scapulae [sec-

ond interbrachials].

Inter-scapulae [second interbrachials] 10, of an elongated hexagonal form-they

support first two small plates, upon which follows a row of four still smaller plates ;

upon these follows a horizontal beveled edge filling the space between two apertures

for the arms and completing in this manner the superior rim of the cup .

The capital integument as well as could be discovered from my imperfect speci-

men, is formed of polygonal plates of which the form could not be ascertained , they

are carved somewhat similar to those of the cup.-No oral [anal] aperture is visible,

it existed probably on the part that is destroyed.a Around the margin, between

two arms and between each pair of arms [radi ] are series of elongated pores-between

two arms generally five, and between each pair of arms seven , these numbers vary,

nevertheless the number between each pair is always the largest .

Observations.-Could Troost's description have been published at

the time it was presented this fine specimen would have been the

type of the genus, but , as shown by the synonymy, Hall's publication

of the diagnosis did not appear until 1862 , and the species also has

been described by others.

This species is closely related to Dolatocrinus excavatus Wachsmuth

and Springer, but according to the descriptions it differs in having

8 to 10 pores between the arms while the latter has 4 to 6 pores.

a Since the above description was drawn up , I have seen a specimen of this fossil

in the collection of Doctor L. P. Yandell which has its capital integument more com-

plete than my specimen, from which it appears that it is covered with numerous

sinall polygonal plates in the form of a dome having a central oral [anal ] aperture

surrounded with a few small plates, slightly elevated above the general level .
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It also differs in minor features of the surface ornament. A com-

parison of the types might show themto be of the same species.

Formation and locality . Hamilton. Falls of the Ohio.

Cat. No. 39912 , U.S.N.M.

Suborder BATOCRINOIDEA Bather.

Family COELOCRINIDE Bather.

Genus AGARICOCRINUS Troost.

Agaricocrinus TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849 ) , 1850 , p. 60

(nomen nudum) ; MSS . , 1850. —HALL, Geol . Rep . Iowa, I , Pt. 2 , 1858 , p .

560.-SHUMARD, Trans. Acad . Sci . St. Louis , II , No. 2 , 1866 , p . 351.-

MEEK and WORTHEN, Geol . Rep. Illinois , II , 1866 , p . 210.-WACHSMUTH

and SPRINGER, Proc . Acad . Nat . Sci . Phila . , 1878 , p . 350 ; Rev. Palæo-

crinoidea , II , 1881 , p . 109.-ZITTEL , Text-Book Pal . (Eastman trans. ) , 1896 ,

p . 143.-MILLER, Bull . No. 12 , Illinois State Mus. Nat. Hist . 1897 , p . 9.-

WACHSMUTH and SPRINGER , North Amer. Crinoidea Camerata , 1897 , p.

486.-BATHER, A Treatise on Zoology, III , The Echinoderma, 1900 , p . 167.

Amphoracrinus ROEMER (not Austin ) , Leth. Geognostica, 1855 , p . 250.- HALL ,

Boston Jour. Nat. Hist. , 1861 , p . 280.

The original description is as follows :

This crinoid differs so much in its form fromthe generality of these fossils , that even,

without regard to the peculiar combination of its plates, its form alone would entitle

it to rank as a new genus . The column being attached in the bottom of an inverted

basin and all the plates proceeding from the pelvis which forms the center of the basin ,

running downward , give it the appearance, when a stem is attached to it , of a parasol

or mushroom (agaricus, whence its name) . The coronal integument which surrounds

this basin is composed of hemispherical tubercles, and has the form of a cone or of a

pentagonal pyramid .

GENERIC CHARACTERS .

Pelvis [base] hexagonal divisible into three parts.

Column cylindrical with striated articulating surface and pentapetalous alimentary

canal [lumen] .

Costals [radials and anal plate ] six , hexagonal.

Scapulars [first primibrachs] five, pentagonal.

Interscapulars [interbrachials] seven , elongated subhexagonal .

Observations. This description of the genus was published by Hall

[1858 , p . 560] in connection with his description of Agaricocrinus

bullatus from Burlington , Iowa. On page 617 of the same report he

publishes a description of Agaricocrinus tuberosus, using as a type a

specimen from Keokuk, Iowa, merely referring in his synonymy to

the description of Troost which was in his hands at the time. Appar-

ently none of the specimens in Doctor Troost's collection agree with

Hall's A. tuberosus, as noted in the following descriptions of the

species, but A. tuberosus is the species mentioned by Hall as the type

of the genus, and according to the accepted rules of priority it must

remain so, although the name now applies to a different species from

the one designated by the author of the genus.
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Hall considers A. tuberosus Hall and Amphoracrinus americanus

Roemer as possibly synonymous, but they differ in the number of

arms and in other important respects as noted by Miller and Gurley

[1897 , p . 11 ] and Wachsmuth and Springer [ 1897 , p . 490] .

AGARICROCRINUS AMERICANUS Roemer.

Plate 5, fig . 9.

Agaricocrinus tuberosus TROOST (in part) , Proc . Amer. Ass. Adv. Sci . , II (read

1849) , 1850, p . 60 (nomen nudum) ; MSS . , 1850 .

Amphoracrinus americanus ROEMER, Lethaea Geogn . (3rd ed . ) , 1855, p . 250, pl .

Iv, figs . 15a, b.

Agaricocrinus americanus SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p . 351 (catalogue name) .- WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II , 1881 , p . 228 (catalogue name).-MILLER, North Amer. Geol . and Pal . ,

1889, p . 220 (catalogue name) .— GORDON, Amer. Geol. , V. 1890, p . 261 , figs.

2-5; Proc . Iowa Acad . Sci . , I , Pt . 1 , 1890, p . 101.-KEYES , Missouri Geol.

Surv. , IV, 1894 , p. 168, pl . xxII, figs . 8a-b.-WACHSMUTH and SPRINGER,

North Amer. Crinoidea Camerata, 1897 , p . 488 , pl . XLII , figs . 1 , 2a, b.—

WELLER, Bull . No. 153 , U. S. Geol . Surv . , 1898, p . 67 (catalogue name) .

The following description is by Troost:

The pelvis [base] is concave, bearing a circular impression of a cylindrical column,

the articulating surface of which is striated .

Costals [radials and anal plate] , six, hexagonal, placed upon the six sides of the

pelvis, forming a hexagon with six re-entering angles.

Scapulars [first primibraches] five, pentagonal [quadrilateral] , placed upon the

hexagonal costals [radials] .

Interscapulars [interbrachials] , seven, elongated subhexagonal , six being placed in

the re-entering angles of the costals [radials] and one is placed like the scapulars upon

one of the hexangular costals [anal plate] . These elongated plates, descending to

the border of the basin, surrounding [passing over] it and passing between the arms,

terminate at the plates which compose the coronal integument , four of them pass

singly between four pair of arms, while the other three, namely, the one which is

placed upon the costals [anal plate] and two which are placed in the re-entering angles,

pass between a single pair of arms, which are more remote from each other, and ter-

minate all three, below two small plates, belonging to those that surround the oral

[anal] aperture.

The five scapulars [first primibrachs] support an equal number of subhexangular [?]

arm plates [second primibrachs] each having one re-entering and five salient angles,

[?] in the former is inserted the superior angle of the scapulars [first primibarchs].

The arm plate [second primibrach] supports on each bevel a low cuneiform plate upon

each bevel of which are placed three or four small plates which support a hand [arm] ;

the number of these hands [arms] is not uniform . From the two arms, between which

pass the three elongated plates above mentioned , we have four hands, while the three

other arms have generally only two, sometimes one of them has three hands [arms] .

This irregularity seems to be accidental- the arms being probably liable to fracture,

were then replaced by new ones, which were smaller and the fingers fewer in number.

At other times two hands [arms ] are joined together. In the latter case the plates are

irregular and the number of hands correspond with that of a single arm. All this

irregularity must be attributed to accidents during the life of the animal. The large

size nevertheless of the two arms between which project the three elongated plates

and between which the oral [anal] aperture is placed seems invariable and they have

constantly four hands [arms] .
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The division of hands and fingers is unknown.

The capital integument [tegmen ] which is large, hemispherical or sometimes pyram-

idal, is composed of large tumous plates and terminates at its apex in a still larger

hemispherical plate . The whole of its surface seems to have been covered with a

finely granulated integument. It had no proboscis , but a prominent oral [anal]

aperture, surrounded with numerous small tumous plates , which is placed a little above

the junction of the two large arms .

It is very uncommon to find specimens which exhibit all the characters here enu-

merated . The basin shaped concave body , which is composed of the characteristic

plates , is generally filled with siliceous matter ; in fact , the whole fossil is siliceous. I

possess only one specimen (a juvenile one) in which the plates are distinct .

I discovered only one species of this genus, and only at one locality , namely, near

White's Creek Springs, so rich in encrinital remains.

Observations.-Doctor Troost described under the name of Agarico-

crinus tuberosus five species of Agaricocrinus. The description , how-

ever, with the exception of the part relating to the number of arms,

is evidently taken from a specimen now referred to Agaricocrinus

americanus. In this specimen the plates of the calyx are clearly

shown, and Troost's description of them is accurate except in the

description of the primibrachs, where he apparently confuses rays in

which the first primibrach is abnormally wanting with the normal

rays. The specimen is a fourteen armed individual which corre-

sponds with the description and figures of Roemer except in thedepth

of the basal excavation. The latter is much deeper in the specimen

at hand than in the one figured by Roemer, but as this feature varies

considerably in individuals undoubtedly of the same species it can

not be relied upon for specific separation.

Formation and locality .-Keokuk horizon of the Tullahoma forma-

tion . White's Creek Springs, Tennessee.

Cat. No. 39889 , U.S.N.M.

AGARICOCRINUS ARCULA Miller and Gurley.

Agaricocrinus tuberosus TROOST (in part) , Proc . Amer. Ass . Adv. Sci . , II (read

1849 ) , p . 60 (nomen nudum) ; MSS . , 1850 .

Agaricocrinus arcula MILLER and GURLEY, Bull . No. 6, Illinois State Mus. Nat .

Hist . , 1895 , p . 30, pl . ш , figs . 7 , 8.-Weller, Bull . No. 153 , U. S. Geol .

Surv ., 1898 , p. 67 (catalogue name) .

Among the specimens described as Agaricocrinus tuberosus Troost

(MSS .) is a small ten armed individual which has been referred to A.

arcula Miller and Gurley. The chief difference between the specimen

and Miller and Gurley's type is that the primaxils and succeeding

secundibrachs are slightly convex instead of being flattened. In other

respects it agrees closely with the type.

The tumid plates at the base of the arms form a conspicuous

feature of the tegmen. They are nearly or quite as large as the pos-

terior oral.

This species differs from A. tuberosus Hall in the number of arms

and from both that species and A. bullatus in the short first inter-

brachials which are followed by two relatively broad plates. It is

also smaller than A. tuberosus Hall.
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Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion . White's Creek Springs , Tennessee.

Cat. No. 39973, U.S.N.M.

AGARICOCRINUS CRASSUS Wetherby.

Plate 14, figs . 5 , 6 .

Agaricocrinus tuberosus TROOST (in part) , Proc . Amer. Ass. Adv . Sci . , II ( read

1849 ) , 1850 , p . 60 (nomen nudum) ; MSS. , 1850 .

Agaricocrinus crassus WETHERBY, Journ . Cincinnati Soc . Nat . Hist . , IV, 1881 ,

p . 178 , pl . v , fig . la , b .-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

III , 1885 , p . 105.-MILLER , North Amer. Geol . and Pal . , 1889 , p . 220.—

WACHSMUTH and SPRINGER, North Amer. Crinoidea Camerata, 1897 , p . 499,

pl . XXXIX, figs . 2a, b ; pl. XL, fig. 4.-WELLER, Bull. No. 153, U. S. Geol.

Surv. , 1898 , p . 69 (catalogue name) .

Observations.-One of Troost's specimens of Agaricocrinus agrees

with A. crassus Wetherby in the number and arrangement of the

plates, the number of arms, the flattened base, and the wide anal

area with projecting arms. The chief difference from Wetherby's

type is in the greater convexity of the plates of the latter, but Troost's

specimen is silicified and the outer layer entirely removed , so that the

plates may have been more convex than now appears.

The present specimen shows long first brachials which reach to the

top of the arm bases, differing in that respect from the figure of the

species given by Wachsmuth and Springer [ 1897 , plate 39 , fig. 2b] .

The original description is meager, relating mainly to the general form

and the plates of the tegmen, but the type figure shows a specimen

with first interbrachials bending over the margin of the calyx, and

the second interbrachials are not visible in a side view.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs , Tennessee.

Cat. No. 39974, U.S.N.M.

AGARICOCRINUS PONDEROSUS, new species .

Plate 14, figs . 1 , 2 .

Agaricocrinus tuberosus TROOST (in part) , Proc . Amer. Ass . Adv . Sci . , II ( read

1849 ) , 1850 , p . 60 (nomen nudum).

This fine species has a deep basal excavation and a tegmen of mod-

erate height leaving a restricted space for the animal.

The basals and radials at the bottom of the basal excavation are

concealed by the matrix. First primibrachs rectangular and nearly

twice as wide as long. Primaxils large, irregular in shape, followed

by one secundibrach on each side in the posterior rays and on the

posterior side of the antero-lateral rays. The secundibrachs are fol-

lowed by two series of tertibrachs, from each of which an arm arises.

On the anterior side of the antero-lateral rays and in the anterior ray
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the primaxil is followed by three or four secundibrachs , of which the

distal plate gives rise to an arm. This gives the following arm

formula for the species : ª 1-1 . . . 1–2 . . . 2–2 . . A . . 2–2 ..

2-1. The arms are not preserved.

The first interbrachials are long, reaching from the superior angles

of the radials to the top of the arm bases. Unlike most species of

Agaricocrinus, the first interbrachials are followed by three plates,

which form a part of the tegmen. A single plate truncates the distal

end of the interbrachial, and two large plates abut against its superior

lateral slopes. The anal plate is concealed by the matrix. It is

followed by three large plates , which curve over the margin of the

calyx and unite with plates of the tegmen.

Tegmen of heavy, nodose plates . Orals in contact. Posterior oral

nearly twice as large as the others and more convex. Interambu-

lacral plates comparatively small and but slightly convex. Anal

aperture about one-third the distance from the apex to the base of

the tegmen, and situated at the center of an oval, moderately elevated

prominence.

The surface of the plates within the basal excavation appears

smooth, but on the arm bases and the tegmen it is rather coarsely

granulose.

Observations.—This species is most closely related to A. nodulosus

Worthen, but is distinguished by the absence of nodose calyx plates

and by the presence of very long first interbrachials, which are fol-

lowed by one instead of two plates. A. keokukensis Miller and Gur-

ley, which has the same number of arms, has very small primaxils

and strongly nodose secundibrachs, and the interbrachial areas are

occupied by three small plates following one another in radial series.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs, Tennessee.

Cat. No. 39975, U.S.N.M.

AGARICOCRINUS ATTENUATA, new species .

Plate 14, figs . 3, 4.

Agaricocrinus tuberosus TROOST (in part) , Proc . Amer. Ass. Adv . Sci . , II (read

1849) , 1850, p . 60 (nomen nudum).

This species is characterized by a body of moderate size, with

slender, projecting arm bases.

Basals nearly concealed by the matrix but apparently projecting

a little beyond the column. Radials about equal in length and

width. First primibrachs irregularly quadrangular, one corner being

aThe arm formula used in this paper is the one proposed by the writer in the Smith-

sonian Misc . Coll . , XLVII, 1894, p . 69 , with the interpolation of the letter A in the

position of the anal area for forms in which that structure is well differentiated.
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drawn out to occupy the space between the wide primaxil and the

adjacent interbrachial. Primaxils three times as wide as long.

Secundibrachs but slightly smaller than the primaxils. In the antero-

lateral rays, which have three arms, the secundibrachs are followed

on the posterior side by two series of tertibrachs, and on the anterior

side by two additional secundibrachs, which support the arms. The

posterior rays are symmetrical, having on each side one secundibrach

followed by 2 x 2 tertibrachs. The plates of the anterior ray are not

preserved beyond the first secundibrachs, but the arm formula for the

species, so far as it can be determined, is ?-? . . . 1-2 . . . 2-2 ..

A. . 2-2 ... 2-1.

First interbrachials long, reaching from the radials to the top of

the arm bases, and succeeded by two small plates , which form a part

of the tegmen. Anal area of moderate width. Anal plate longer

than the radials, succeeded by a plate of about half its size and by

two large plates , which rest against its superior lateral slopes. These

plates are followed by numerous small tegmen plates of indefinite

arrangement.

The con-
The plates of the dorsal cup are convex but not nodose.

vexity renders the suture lines between the plates very distinct. The

outer surface is not preserved .

The height of the tegmen is about equal to its greatest diameter.

Orals in contact, large and moderately convex. Lines of nodose

plates cover the ambulacral areas from the orals to the arm bases,

terminating in two large plates on the four-armed rays , and in a large

and small plate on the three-armed rays. A single large plate over

the anterior ray indicates that it possessed only two arms. Interam-

bulacral plates slightly or not at all convex. Anus situated about

halfway between the base and the apex of the tegmen. Aperture

not elevated above the general surface of the tegmen, but the plates

just above the anus are raised into a slight swelling of the surface.

Observations. This species has the projecting arm bases attributed

to Agaricocrinus crassus Wetherby, but the whole structure of the

crinoid is characterized by lightness and delicacy in contrast with

the massive structure of A. crassus. The calyx plates above the

radials are very short and wide, unlike those of A. crassus, and A.

attenuata has no anal protuberance.

A. elegans Wetherby agrees with A. attenuata in being less robust

than A. crassus , but it differs in the number of arms, having three or

four in the posterior rays and two in all the other rays . It also differs

in having short first interbrachials and an extremely wide anal area.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion . White's Creek Springs, Tennessee.

Cat. No. 39976 , U.S.N.M.



TROOST'S CRINOIDS OF TENNESSEE- E. WOOD. 63

Family BATOCRINIDE Bather.

Genus BATOCRINUS Cassiday.

BATOCRINUS GRANDIS Lyon.

Plate 15, fig. 11.

Actinocrinites urna TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849) , 1850 ,

p. 60 (nomen nudum) , MSS . , 1850.

Actinocrinus grandis LYON, Amer. Journ. Sci . , XXVIII, 1859 , p . 240 .

Actinocrinus urna SHUMARD, Trans . Acad . Sci . St. Louis , II , No. 2 , 1866, p . 349

(catalogue name) .

Actinocrinus wachsmuthi WHITE, Contr. Inv. Pal . , No. 8 , 1880, p . 162 , pl . XL,

figs . la, b; 2nd Ann. Rep. Dep . Stat. and Geol . Indiana, 1880 , p . 510, pl .

VII, fig. 6.

Batocrinus grandis WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , III , 1885 ,

p. 113 ; North Amer . Crinoidea Camerata, 1897 , p . 381 , pl . xxvii, figs . la , b ,

2a, b. -WELLER, Bull. No. 153 , U. S. Geol . Surv. , 1898, p. 127 (catalogue

name).

Troost's description of this species is as follows :

This species of Actinocrinites has the elegant form of a vase which is rendered more

graceful by the elevation of the pelvic plates which form its base ; and the great exten-

sion of its superior margin, which is circular and supports a dome-shaped coronal

terminated in a proboscis, which completes its beauty.

The curve of the lower part of the body resembles that of the A. 30 dactylus a as rep-

resented by Miller ( pl . 1 , figs . 1 and 2) but at the height of the scapulars [ primaxils ]

the plates assume a great extension in breadth- this extension continues to the very

rim, from the edge of which proceed the 20 [? ] fingers [arms] etc. the apertures of which

are only visible when a side view is taken .

The plates of which the body is composed are elevated toward the centre-they have

no elevated ridges, those that cover the coronal integument are tumous, polygonal .

The whole was covered with a granulated integument part of which is yet attached

here and there on the surface .

Judging from fragments which I have often found it must have grown to three times

the size of the one figured .

Occurs abundantly near White's Creek Spring, where I found numerous fragments

of it, but only one entire.

Observations. The specimen labeled Actinocrinites urna by Troost

corresponds with Batocrinus grandis (Lyon) in the features available

for comparison.

The arms are not sufficiently preserved for the full number to be

counted, but the left posterior ray shows six arms and the left antero-

lateral ray four, hence if the animal were symmetrical with four in

the anterior ray it would have twenty-four arms, the number recorded

for Batocrinus grandis.

Slight differences from B. grandis may be noted in the form of the

tubercles on the radials and the size of the base of the proboscis, but

these may well be merely individual variations.

a Actinocrinites triacontadactylus J. S. Miller, A Natural History of the Crinoidea,

1821 , p. 95 , pl . 1.—E. W.
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Formation and locality.- Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs , Davidson County, Tennessee. The

species is also recorded from Hardin County, Kentucky, and Craw-

fordsville , Indiana.

Cat. No. 39896, U.S.N.M.

BATOCRINUS GIBBOSUS (Troost) .

Plate 15, fig. 9 .

Actinocrinites gibbosus TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum).

Actinocrinus gibbosus SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2, 1866 ,

p . 344 (catalogue name) .-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II , 1881 , p . 224 (catalogue name).—MILLER , North Amer. Geol. and Pal . ,

1889 , p . 218 (catalogue name) .

The original description by Troost is as follows :

This species has much analogy with the A. cornutus [ Eretmocrinus praegravis] but it

differs from it in its form and the proportions of the different parts, the cup being in

proportion more elevated and the coronal integument more flat-the proboscis less

capacious, and showing the places of insertion of the fingers to the number of twenty

[eighteen]. The tubercles , particularly upon the coronal integument , are less elevated

and not so acute.

The specimen here represented , the only entire one that I have found , is wholly

covered by a chalcedonic matter through which rise the tops of the plates , which are

elevated . There is no doubt that the size of the body was thereby increased and its

form , at least of the lower part , has been more or less changed , because the plates are

now further separated laterally from one another than they were in the live state .

As the top of the plates are not covered , this siliceous exudation must have proceeded

from the interior of the body, through the joints of the plates which has extended these

joints . This fact I have observed in several of our fossils , and never on those that I

received from Europe ; I have even found some that were entirely covered by similar

chalcedonic matter. The specimen now under consideration is totally siliceous but

the projecting plates are flinty while the substance that fills up the space between the

plates is chalcedonic .

Supplementary description.—Although the plates of this specimen

have been widely separated by siliceous enlargement as described by

Doctor Troost, they are well preserved and their form and arrange-

ment can be determined.

As indicated by a careful measurement of the plates, the height of

the calyx to the arm bases must have been about 35 mm. , and the

tegmen probably about half that height.

Basals large, bearing transverse nodes on which the crinoid would

rest if deprived of its stem. Sutures strongly beveled . Radials

large, wider than long. Plates of the radial series bearing transverse

sharp ridges which extend nearly the whole width of the plates.

Arm formula as follows : 1-2 . . . 1-−2 . . . 2−2 . . A . . 2–2 ...

2-2 , giving eighteen arms to the species.

There is but one large interbrachial, which bears a rounded instead

of a transverse node. The first anal plate also bears a rounded node,
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and is followed by three plates above which there are apparently two

plates, but this can not be determined with certainty.

The exact arrangement of the tegmen plates can not be made out,

as they have been unequally separated by deposition of silica. Each

plate bears at its center a sharp spine-like node. Proboscis unknown.

Observations. This species resembles Batocrinus honorabilis Miller

and Gurley in general form and surface ornament, but it differs in

having but one instead of four interbrachial plates and in the presence

of eighteen instead of twenty arms. It also resembles B. grandis,

but differs from that species , as well , in the single interbrachial plate

and fewer arms.

The resemblance to Eretmocrinus praegravis Miller is confined

mainly to the nodes of the surface , which are , however, less prominent

in the present species. The latter differs further from E. praegravis

in having the dorsal cup much higher than the tegmen and in the

greater number of arms.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs , Davidson County, Tennessee.

Cat. No. 39892 , U.S.N.M.

BATOCRINUS SAYI (Troost).

Plate 13, figs . 7, 8.

Actinocrinites sayi TROOST, MSS . , 1850 .

The original description by Troost is as follows :

I am not certain whether this crinoid belongs to the Actinocrinites . The plates

forming the cup of figs . [ 7 and 8] exhibit certainly the arrangement of this genus but

it is widely different in regard to its capital integument; but as naturalists class these

fossils according to the arrangement of the plates that compose these bodies , I place it

together with Actinocrinites fibula [Dizygocrinus sacculus, pl . 5 , figs . 1-6 ] which is

equally doubtful , being placed provisionally in this genus.

It is basin shaped , composed of tumid plates . The arms which do not project

beyond the rim, which is circular, are ten [?] in number. The capital integument is

level, and does not terminate in a proboscis [?] . The centre is taken up by an irregular

circular plate , the top stem joint which seems to have a circular aperture in its centre .

The remains of the integument are covered with irregular polygonal plates each of

which is elevated in its centre.

Supplementary description. The single specimen representing

this species is wholly silicified and much distorted by compression,

but the lower plates of the calyx are well preserved.

Basals comparatively small, the upper half of each plate rising at

right angles to the lower half and having its lateral angles trun-

cated. The three basals together form a short hexagonal prism

from which the radials diverge abruptly.

Radials very large . Greatest width of a single radial equal to

the entire width of the basal prism . First primibrachs but slightly

wider than long. Primaxils of about the same size as the first

primibrachs, wider than long. First secundibrachs as large as the

63330-09--5
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primaxils. Higher plates of the calyx indeterminable. The num-

ber of the arms cannot be accurately determined, but there are at

least twenty and probably more, as indicated by the size of the arm

bases which are preserved and the portion of the periphery belonging

to each ray.

There is apparently but one large interbrachial. First anal plate

larger than the radials , followed by three smaller plates, and these

by the two adjacent secundibrachs and three additional small plates.

All plates of the dorsal cup bear at the center a large, rounded,

but not very prominent, node. Surface covered with fine granules.

Plates of the tegmen small in comparison with those of the dorsal

cup, each bearing a sharp spine at its center. Less than half of the

tegmen is preserved , hence the character of the proboscis is unknown.

Observations.-Batocrinus sayi is distinguished from other described

species of the genus by the comparatively small base, the extremely

large radial plates, and the presence of but one interbrachial . The

species resembles B. gibbosus Troost in having but one interbrachial

and in the spinose tegmen plates , although the spines of its tegmen

are narrower and longer than those of B. gibbosus. It differs from

the latter species in the size and shape of the basals and radials

and in the form of the surface nodes which are rounded instead of

transverse .

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion . White's Creek Springs, Davidson County, Tennessee .

Cat. No. 39899 , U.S.N.M.

Genus ERETMOCRINUS Lyon and Casseday.

ERETMOCRINUS PRAEGRAVIS Miller.

Actinocrinites cornutus TROOST, Proc . Amer . Ass . Adv. Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum).

Actinocrinus cornutus SHUMARD, Trans. Acad. Sci. St. Louis, II , No. 2 , 1866,

p. 343 (catalogue name) .-WACHSMUTH and SPRINGER , Rev. Palæocri-

noidea, II , 1881 , p . 224 (catalogue name) .-MILLER, North Amer. Geol . and

Pal . , 1889 , p . 217 (catalogue name) .

Eretmocrinus praegravis MILLER, Adv . Sheets, 18th Rep. Ind . Dep . Geol . and

Nat. Hist . , 1892 , p . 37 , pl . vi , figs . 5 , 6.—WACHSMUTH and SPRINGER, North

Amer. Crinoidea Camerata, 1897 , p . 405 , pl . xxxiv, figs . 9 , 10.-WELLER,

Bull . No. 153 , U. S. Geol . Surv. , 1898, p . 251 (catalogue name) .

The description by Troost is as follows:

The crinoid now under consideration was at first taken for the Melocrinites gibbosus

figured by Goldfuss, plate 64, which resembles more or less our fossil , it being very

difficult to form a just idea of the form and arrangement of the plates . Yet notwith-

standing this apparent irregularity it is easily seen that the pelvis [base ] is composed

of three parts, that it supports two series of six plates of costals [radials and anal plate],

which support again five scapulars [primibrachs] with a cuneiform summit upon
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which are composed arms and hands, the horseshoe formed joints, fifteen in number,a

forming the upper rim of the body which is covered by a cone or coronal integument,

surrounded with large projecting tubercles some of which are flattened and divided

into three points . This capital integument terminates in an ample proboscis-and

this proboscis, as I have never observed in any of the crinoids , is internally divided

into three parts as if it was composed of three tubes having each a circular aperture[ ?] .

This division is not accidental. I found it in all perfect probosces of this species .

The proboscis is only 6 mil . m. long.

I found them at White's Creek Springs only, where the fragments of it are not uncom-

mon, but I found only one perfect specimen .

Observations.-Doctor Troost's specimens of the species are large

and characteristic individuals . The appearance of partitions within

the anal tube, described by Troost, is produced in one of his speci-

mens by the presence of two large , hollow spines which have been

broken off near the point where the tube is itself broken off . The

three apertures thus produced were mistaken by Troost for parts of

the same tube.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs, Tennessee. Also found at Pilot Knob,

near Louisville , and Barren County, Kentucky ; Montgomery County,

Indiana.

Cat. No. 39891 , U.S.N.M.

ERETMOCRINUS SPINOSUS (Miller and Gurley) .

Plate 11 , figs . 1 , 2.

Actinocrinites marineri TROOST, MSS . , 1850.

Batocrinus spinosus MILLER and GURLEY, Bull. No. 6, Illinois State Mus . Nat.

Hist . , 1895 , p . 5 , pl . 1 , figs . 1 , 2 , 3.-WELLER, Bull . No. 153 U. S. Geol . Surv . ,

1898 , p . 134 (catalogue name) .

The following description is by Troost :

The cup of this crinoid resembles more or less that of the A. cornutus mihi , [ Eret-

mocrinus praegravis Miller] , but it is more longitudinally compressed . It differs prin-

cipally in the form of its capital integument which is low and in the form of a dome in

the A. cornutus, whereas it is elongated and conical in the A. marineri and its proboscis

is tuberculated to its very summit, whereas the summit of the A. cornutus is without

tubercles.

It was discovered by Mr. George Mariner in Cannon County, Tennessee, Carbon-

iferous .

Observations . The single specimen representing Doctor Troost's

species agrees exactly with that of Miller and Gurley except that it

has three arms in the anterior ray instead of two.

Both Troost and Miller and Gurley call attention to the close resem-

blance between this species and Eretmocrinus praegravis Miller. The

a Such is the case with the specimen here described . I have a mutilated one

which shows that the two arms proceeding from the scapulars are both divided form-

ing four hands, if this subdivision continues, which the imperfect state of the specimen

does not show, it would give 20 of these joints, while the specimen here described has

only 15.-Troost.
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latter authors separate the two species by the number of arms,

describing fourteen arms for Batocrinus spinosus and twelve for Eret-

mocrinus praegravis. In the original description of E. praegravis some

uncertainty is expressed as to the number of arms. Small apertures

in addition to the twelve undoubted arm openings are mentioned as

being possibly related to the arms. Wachsmuth and Springer describe

definitely fourteen arms for E. praegravis , the same number possessed

by Batocrinus spinosus. The dorsal cup of the latter is , however,

lower, the anal tube larger, and the specimens also much smaller than

Eretmocrinus praegravis, and it is therefore regarded as a distinct

species.

Miller and Gurley assign their species to Batocrinus and suggest

that the genus Eretmocrinus be abandoned, assuming that the genus

is founded upon the size and curvature of the proboscis. As noted

by Wachsmuth and Springer, Eretmocrinus differs from Batocrinus in

the paddle-shaped arms, the projecting basals , the eccentric anal tube,

and other well-marked features which entitle it to rank as an estab-

lished genus . Since Batocrinus spinosus Miller corresponds with Eret-

mocrinus in all the features available for comparison and is closely

related to Eretmocrinus praegravis , it should be referred to Eretmocrinus

as is here done.

Formation and locality.- Keokuk horizon of the Tullahoma forma-

tion. Cannon County, Tennessee ; Little Barren River, Kentucky.

Cat. No. 39895, U.S.N.M.

ERETMOCRINUS RAMULOSUS (Hall ) .

Actinocrinites agassizi TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850 ,

p . 60 (nomen nudum) .— SHUMARD , Trans . Acad . Sci . St. Louis, II , No. 2,

1866, p . 342 (catalogue name) .—WACHSMUTH and SPRINGER, Rev. Palæo-

crinoidea, II, 1881 , p . 223 (catalogue name).—MILLER, North Amer. Geol.

and Pal . , 1889 , p . 217 (catalogue name) .

Actinocrinus ramulosus HALL, Rep. Geol . Surv . Iowa, I , Pt. 2, 1858 , p . 615, pl . xv,

fig. 7.

Eretmocrinus ramulosus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II ,

1881 , p . 173 (catalogue name) .-MILLER, North Amer. Geol . and Pal . , 1889 ,

p . 243 (catalogue name).-WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897 , p . 387 , pl . xxxvII , figs . 4a, b , 5a, b, c, d.-Weller, Bull .

No. 153, U. S. Geol . Surv . , 1898 , p . 251 (catalogue name) .

The following description is by Troost :

This species is distinguished from A. urna [Batocrinus grandis] in the curve of the

cup which in the A. agassizi [ Eretmocrinus ramulosus] is more uniformly rising and

not expanded at the rim , the plates are tumous but less elevated than in the A. urna

and are ornamented with irregular elevated ridges . The coronal integument is not

so lofty.

Observations .-The specimens representing this species are much

distorted and enlarged by silicification , but they show the essential

characters of the species . The base of the small anal tube and the

longitudinal nodes of the higher brachials are clearly shown.
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Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs , Tennessee ; Keokuk and Augusta,

Iowa; Nauvoo, Illinois .

Cat. No. 39893 , U.S.N.M.

Genus ALLOPROSALLOCRINUS Casseday and Lyon.

Conocrinites TROOST, Proc . Amer. Ass . Adv. Sci . , II , (read 1849 ) , 1850, p . 60

(nomen nudum) ; MSS . , 1850 .

Alloprosallocrinus CASSEDAY and LYON, Proc . Amer. Acad . Arts and Sci . , 1860,

p . 29. SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866, p . 353.-MEEK

and WORTHEN, Geol . Rep . Illinois , V, 1873 , p . 368 (not Meek and Worthen ,

Proc. Acad . Nat . Sci . Phila . , 1865 , p . 164 ) .— ZÖTTEL, Handb . d . Pal . , I , 1879 ,

p. 370.-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881 , p . 113.—

MILLER, North Amer. Geol . and Pal . , 1889 , p . 222.-ZITTEL, Text-Book

Pal. (Eastman trans . ) , 1896 , p . 143.-WACHSMUTH and SPRINGER, North Amer.

Crinoidea Camerata, 1897, p . 406.-BATHER, A Treatise on Zoology , III ,

The Echinoderma, 1900, p . 167.

Troost's description of this genus is as follows :

This crinoid though somewhat analogous to the genus Agaricocrinites by the ar-

rangement of the plates which compose the body, differs nevertheless generically.

The Conocrinites [ Alloprosallocrinus] has no oral [anal ] aperture like the Agarico-

crinites, and is provided with a long proboscis which in one of my specimens is 2

times larger [longer ] than the diameter of the body. Moreover the column is not

placed in the bottom of a profound basin, but in the centre of a horizontal plane.

These characters separate it from the Agaricocrinites, and as the appearance of the

whole if we take the body for a base, is that of a cone, I have given to it the name of

Conocrinites.

GENERIC CHARACTERS .

Pelvis [base] hexagonal, divisible into three parts.

Costals, [radials] five , hexagonal .

Intercostals , [anal plate] one, sub-hexagonal, elongated .

Scapulars, [primaxils] five , pentagonal .

Arms, ten.

Inter scapulars [interbrachials and anal plates] , seven, subhexagonal.

ALLOPROSALLOCRINUS TUBERCULOSUS (Troost) .

Plate 5, figs . 14, 15.

Conocrinites tuberculosus TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) ,

1850, p . 60 (nomen nudum) .- WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, II , 1881 , p . 229 ( catalogue name) .

Alloprosallocrinus conicus SHUMARD, Trans. Acad . Sci . St. Louis , II , 1866 , p . 353

(catalogue name) .

The original description by Troost is as follows :

The hexagonal pelvis [base ] is depressed towards the centre and bears a circular

impression of the column . The articulating surfaces of the plates are striated and the

alimentary canal [lumen] is circular . The five depressed hexagonal costals [radials]

are placed upon five of the sides of the pelvis, and the elongated intercostal occupies

the sixth side of it . [?] This intercostal [secondary anal plate ] projects beyond the cos-

tals [radials] . Between the costals [radials ] and scapulars [primaxils] are small plates

which penetrate partly the superior edge of the costals [radials ] and the inferior edge

of the scapulars [primaxils] . Of the five pentagonal scapulars [primaxils], three
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support two arms while the two between which the elongated intercostal [anal ] termi-

nates, support three arms . Of the seven interscapulars [interbrachials], five [four]

are elongated sub-hexagonal and support upon the two oblique superior edges two

small plates; two are broad and short-and the seventh , which is elongated and con-

tracted projects beyond the other interscapulars [anals] , between the three handed

The latter is placed immediately upon the elongated , intercostal , [first anal ]

and the five [four] elongated , together with the two broad interscapulars [interbrach-

ials] , are placed in the re-entering angles formed by the junction of the costals [radials] .

Upon three of the pentagonal scapulars [primaxils] are placed two arms while those

which are next to the elongated and the two broad interscapulars [interbrachials]

have three arms.

arms.

The whole of this construction forms an irregular pentagonal or star-shaped plane,

supported by a cylindrical column attached to its centre, and is covered by a pyra-

midal or conical coronal integument, composed of tumous polygonal plates, which

terminates in a long proboscis .

I can say nothing respecting the hands and their subdivision . All my specimens

in this respect are defective .

Judging from a specimen in my collection where a fine body is placed on a fragment

of the rock in which it occurs and is surrounded by columnar joints , its column was

composed of joints with radiating articulating surfaces having a circular or pentagonal

alimentary canal [lumen] .

I discovered it near White's Creek Springs, Davidson County , Tennessee.

I

JI
LE

TROOST'S DIAGRAM SHOWING ARRANGEMENT OF PLATES OF A. TUBERCULOSUS ,

Observations. The specimen representing this species is missing,

and in the absence of further information Doctor Troost's description

and figures are reproduced as they stand . The species is referred to

Alloprosallocrinus , as it appears to be related to that genus in the

form of the body and arrangement of the plates, so far as it can

be determined .

There is a discrepancy between the description and the figures in

representing the position of the first anal plate . The figures show

an hexagonal first anal followed by three elongate plates , while the

description places the central elongate plate between the radials.
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The figures are more likely to be correct as the first anal usually

corresponds more or less in size and shape with the radials .

Alloprosallocrinus tuberculosus resembles in many respects A.

celsus Miller and Gurley, but important differences appear in the

descriptions of the two species, and in the absence of Doctor Troost's

type it can not be referred to A. celsus . The first primibrachs are

well-developed plates in A. celsus , minute in A. tuberculosus, the

interbrachials are two short plates in line instead of one long one,

and the second anal plate in A. celsus is short and followed by two

short plates. The tubercles on the dorsal cup of the latter are

extremely prominent while they are not described for A. tuberculosus,

but the name indicates that tubercles of some kind are present .

ALLOPROSALLOCRINUS CONICUS Casseday and Lyon.

Conocrinites leæ TROOST, Proc . Amer. Ass. Adv. Sci . , II (read 1849 ) , 1850 , p . 60

(nomen nudum) ; MSS . , 1850.-WACHSMUTH and SPRINGER , Rev. Palæo-

crinoidea, II , 1881 , p . 229 (catalogue name) .

Alloprosallocrinus conicus CASSEDAY and LYON, Proc . Amer. Acad . Arts and Sci . ,

V , 1860, p . 29.-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881 ,

p. 114 (catalogue name) .-MILLER, North Amer. Geol. and Pal . , 1889, p . 222

(catalogue name).-WACHSMUTH and SPRINGER , North Amer. Crinoidea

Camerata, 1897 , p . 407 , pl . XLII, figs. 14 a, b, c.-WELLER, Bull. No. 153 ,

U. S. Geol . Surv . , 1898, p . 75 (catalogue name) .

Actinocrinus (Alloprosallocrinus) conicus SHUMARD, Trans. Acad. Sci . St. Louis ,

II , No. 2, 1866 , p . 353 (catalogue name) .

Alloprosallocrinus gurleyi MILLER, 17th Rep . Geol . Surv . Indiana (Adv. sheets

1891 , p . 58 , pl . x , figs . 1 , 2) , 1892 , p . 668, pl . x , figs . 1 , 2.

The description by Troost is as follows :

It is distinguished from C. tuberculosus by being more circular, and by its coronal

integument being composed of polygonal plates which are slightly convex and almost

smooth, and by its proboscis not being so stout . These differences are not produced

by age I have juvenile specimens of both species .

It occurs at White's Creek Springs.

Observations. Two specimens in the Troost collection correspond

closely with the figures and description of Alloprosallocrinus conicus

Casseday and Lyon. In two of the rays , small first primibrachs are

differentiated, but this does not hold true of the other rays.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion . White's Creek Springs , Davidson County, Tennessee ; Pilot

Knob, near Louisville , Kentucky ; New Ross, Montgomery County,

Indiana.

Cat. No. 39923 , U.S.N.M.
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Genus DIZYGOCRINUS Wachsmuth and Springer.

DIZYGOCRINUS SACCULUS (Miller and Gurley).

Plate 5, figs . 1 , 2 , 3 , 4 , 5 , 6.

Actinocrinites fibula TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850 , p .

60 (nomen nudum) ; MSS. , 1850.

Actinocrinus fibula SHUMARD, Trans. Acad . Sci . St. Louis , II , No. 2 , 1866, p . 344

(catalogue name) .—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II ,

1881 , p . 224 (catalogue name) .

Batocrinus sacculus MILLER and GURLEY, Bull . No. 5, Illinois State Mus. Nat.

Hist. , 1894 , p . 52 , pl . v , figs . 7 , 8 , 9. -WELLER, Bull . No. 153 , U. S. Geol . Surv. ,

1898 , p . 133 (catalogue name) .

The following description is by Troost :

This species differs much in its general appearance from the generality of the Actino-

crinites, and though the number and arrangement of the plates, which are somewhat

obscure in my specimens, seem to be identical with those of the genus Actinocrinites, it

is nevertheless with hesitation that I place it in this genus.

The whole body has the form of a flat circular dish, slightly elevated at the rim and

more or less depressed toward the centre. Inthe very centre is an elevated ring which

seems to have been the first joint of the column having a circular alimentary canal

[lumen]. It has twenty [eighteen] horseshoe form apertures for fingers [arms ] on the

margin of the elevated rim, and a low coronal integument composed of polygonal

tumous plates, terminating at the apex in a proboscis so that in this species the viscera

were not inclosed in the cavity of a cup but they lay upon an almost flat dish and were

covered by a low conical coronal integument.

They occur near White's Creek Springs. They are rather rare . I found only two

specimens having the form of a button has induced me to give it the name offibula.

I consider the fossil represented by figs . [4 , 5 , 6 ] as an internal cast of the A. fibula.

Breaking a siliceous rock of the Devonian strata, I found it uninjured in a small cavity

which has the intaglio form of the fossil . The joints of the plates are at some parts very

plain . Below each plate is a depression in which are, from two to four longitudinal

apertures. The pelvis [base ] is hexagonal and supports two series of hexagonal costals

[radials] upon which follows a pentagonal scapular, [primaxil ] the joints of the inter-

mediate plates are not plain-the rim is surrounded by ten [nine] pair of fingers [arms].

The superior part is compressed hemispherical . From each pair of fingers proceeds

a vessel ( in bas-relief) . These vessels, casts of ambulacra , after ascending a short

distance join two and two forming then five large vessels which near the apex join

all together and probably communicated in the proboscis-if such organ existed-I

see no traces of it on the cast, but if it really is a cast of the A. fibula, a proboscis

must have existed . A little below the apex just in the angle formed by the junction

of two of the five vessels is an elevation which indicates an aperture in the cover, -or

may have opened into the proboscis as no trace of an aperture is perceptible near the

proboscis in the perfect specimens .

This was discovered in Stewart County, Tennessee.

Observations. Four specimens in the Troost collection agree with

Dizygocrinus sacculus (Miller and Gurley) except in the more

depressed calyx, but the height of the calyx varies in the four speci-

mens at hand and the low cup is, in part at least , due to compression

during fossilization .

These specimens agree in general form with D. decoris Miller, but

differ in the entire absence of the strong angular ridges which, in the

latter species, cross the radial series of plates from the basals to the
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arm bases. Their form also agrees closely with that of D. euconus

var. abscissus Rowley and Hare, but that species has thirty-two arms

while D. sacculus has but eighteen.

The mold of the interior figured on plate 5, figs . 4-6, is interesting

as showing casts of the ambulacra and arm openings in relief. The

arrangement of the calyx plates is shown more distinctly by the mold

than by some of the actual calyces . The depressions on the mold,

mentioned by Doctor Troost, seem to indicate that the interior of each

plate was convex and bore at its center two or more very slender, later-

ally compressed spines.

Batocrinus sacculus Miller has been referred to Dizygocrinus since

it possesses the characteristic features of that genus in the low dorsal

cup , high tegmen, short basals with projecting circular rim , slender

anal tube, etc.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs , Davidson County, and Stewart County,

Tennessee ; Washington County, Indiana.

Cat. Nos. 39897, 39898, U.S.N.M.

DIZYGOCRINUS UNIONENSIS (Worthen) .

Actinocrinites mortonii (in part) TROOST, Proc . Amer. Ass . Adv . Sci . , II (read

1849) , 1850, p . 60 (nomen nudum).

Actinocrinus mortoni SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 , p . 346

(catalogue name) .—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II ,

1881 , p . 225 (catalogue name) .

Batocrinus unionensis WORTHEN, Bull . No. 2, Illinois State Museum Nat . Hist . ,

1884, p. 26.-MILLER, North Amer. Geol. and Pal . , 1889 , p . 228 (catalogue

name) .-WORTHEN, Geol . Rep. Illinois, VIII , 1890 , p . 84 , pl . xп, figs . 5 ,

5a; pl. XIII , fig . 3.

Batocrinus pulchellus MILLER, Adv. Sheets 17th Geol . Rep. Indiana, 1891 , p . 68 ,

pl . xi , figs . 13, 14 .

Batocrinus davisi ROWLEY and HARE, Kansas City Scientist, 1891 , p. 116 , pl. m,

fig. 9.

Dizygocrinus unionensis WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897 , p . 424 , pl . xxxv, figs . 16 , 17 , 18 , 19 , 20.-WELLER, Bull.

No. 153, U. S. Geol . Surv. , 1898 , p . 235 (catalogue name) .

Observations. Of the two specimens in the Troost collection

labeled Actinocrinites mortonii one is evidently Dizygocrinus unionensis

(Worthen) , while the other represents the variety divalis (Miller) .

Doctor Troost's description and figure evidently apply to the latter

and are reproduced under that name. The variety differs from the

species in being larger and in having the arms double from their

point of origin .

Full descriptions with figures of the species have been given by

Worthen [1884 and 1890] and Wachsmuth and Springer [ 1897] .

Formation and locality.-Warsaw limestone . Huntsville , Ala-

bama ; Tateville, Pulaski County, Kentucky ; Boonville, Missouri ;

Lee County, Virginia.

Cat. No. 39985, U.S.N.M.
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DIZYGOCRINUS UNIONENSIS DIVALIS (Miller) .

Plate 5, fig. 16.

Actinocrinites mortonii (in part) TROOST, Proc . Amer. Ass. Adv. Sci . , II (read

1849 ) , 1850 , p . 60 (nomen nudum) ; MSS. , 1850 .

Batocrinus divalis MILLER, 18th Rep. Indiana, Dep. Geol. and Nat . Res. (Adv.

sheets, 1892 , p. 22 , pl . ш , figs . 6 , 7) , 1894 , p . 276, pl . ш, figs . 6, 7.

Dizygocrinus unionensis var. divalis WACHSMUTH and SPRINGER, North Amer.

Crinoidea Camerata , 1897 , p . 425 , pl . xxxv , figs . 21 , 22, 23 , 24.—Weller,

Bull . No. 153 , U. S. Geol . Surv . , 1898, p . 235 (catalogue name) .

The following description is by Troost:

A shallow dish shaped cup, composed of small, broad, tumous plates, arranged as in

the genus Actinocrinites, but in the A. mortonii, the cup continues for four plates

beyond the arm joints , and the division of hands and fingers takes place before the

rim or superior margin of the cup is completed .

In general the cup of the Actinocrinites terminates with the series of the plates

formed by the arms, as is mentioned by Millera (page 99) . "We have thus the figure

of a cup completely formed, of which the arm joints adhering to the scapula, and

several multangular pieces (called by me pectoral plates) belonging to the plated

integument form the rim. ”—In this respect the A. mortonii differs from the genus

Actinocrinites; all the divisions of arms till it arrives at 30 tentaculated fingers, take

place on the cup, and the last division which gives rise to the 30 [thirty-six ] fingers,

forms the superior edge or rim of the cup . Then no ulterior division takes place, so

that the whole superstructure of the crinoid is formed of 30 feathered or tentaculated

fingers.

I found only fragments of it in the State of Tennessee . It seems to be more abun-

dant in the north of Alabama . I possess a perfect specimen found in the Carbonifer-

ous strata in the vicinity of Huntsville.

I have dedicated this species to my friend Dr. S. G. Morton of Philadelphia, author

of the Crania Americana and of several geological memoirs .

Observations.-S. A. Miller [ 1892 ] described this form as a distinct

species, but its relationship with Dizygocrinus unionensis is so close

that it is evidently not more than a variety of that species as stated

by Wachsmuth and Springer [ 1897] .

Formation and locality.-Warsaw limestone. Boonville , Missouri ;

Huntsville , Alabama.

Cat. No. 39902 , U.S.N.M.

Genus LOBOCRINUS Wachsmuth and Springer.

Lobocrinus WACHSMUTH and SPRINGER, North Amer. Crinoidea Camerata , 1897,

p. 434.

Observations. Two of the species now included in this genus were

for a time separated from Actinocrinus under the name of Uperocrinus

as a subgenus of Batocrinus . Uperocrinus was first proposed by

Meek and Worthen [ 1865] for forms "having the body below the arms

very narrow, and drawn out so as to form a kind of handle to the

upper part." In the group were included Actinocrinus pyriformis

Shumard , A. pistillus Meek and Worthen, and A. pistilliformis Meek

and Worthen. Later, in the Geological Survey of Illinois, V, pp .

a Miller, J. S. A Natural History of the Crinoidea, 1821.-E. W.
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365, 367, the name Uperocrinus was abandoned by these authors

and the species formerly included under it referred to Batocrinus as

group A, which is characterized by having the arm openings directed

outward instead of upward. Another group, B, is described as hav-

ing the arm openings directed upward , and to this group Actinocrinus

nashville (Troost) Hall is assigned . Bather [1900, p . 168] revived

Meek and Worthen's name Uperocrinus, changing it, however, to

Hyperocrinus, and gave Lobocrinus as a synonym of it, but as the

earlier name was abandoned by its authors it seems that Lobocrinus

should hold. Lobocrinus is, moreover, used in a somewhat different

sense from that of Uperocrinus.

LOBOCRINUS NASHVILLE (Hall) .

Plate 6 , figs . 1 , 2 , 3 , 4 .

Actinocrinites nashvillæ TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum) ; MSS . , 1850.

Actinocrinus nashvillæ HALL, Geol . Surv. Iowa, I , Pt . 2 , p . 609, pl . xv, fig . 4, pl .

XVI, figs . 4a, b.-SHUMARD, Trans. Acad. Sci . St. Louis, II, No. 2, 1866 , p.

346 (catalogue name) .-QUENSTEDT, Handb . d . Petrefactenkunde , 1885 ,

pl . LXXVII , fig . 2 .

Batocrinus nashvillæ WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, II , 1881 ,

p. 167 (catalogue name) .-MILLER , North Amer. Geol . and Pal . , 1889, p . 228

(catalogue name).—WORTHEN, Geol . Surv . Illinois , VIII , 1890 , p . 85 , pl . xi ,

fig. 5.-KEYES , Missouri Geol . Surv . , IV, 1894 , p . 183 .

Lobocrinus nashville WACHSMUTH and SPRINGER, North Amer . Crinoidea Cam-

erata, 1897 , p . 435, pl . xxxi , fig . 1.-WELLER, Bull . No. 153 , U. S. Geol . Surv . ,

1898 , p . 332 (catalogue name) .

The following description is by Troost :

It has the form of a vase like the A. urna [Batocrinus grandis] but differs from it in

having a broader base and the cup extending more regularly towards its superior rim ,

the apertures for the insertion of the fingers [arms] lying on the level of the coronal

integument, so that by taking a top view of the body we see the 20 apertures, which

are invisible when a lateral view is taken . Also the coronal integument rises more

abruptly and the proboscis is much wider. This proboscis distinguishes it eminently

from the A. urna which has a slender proboscis,-in this species it is very capacious,

it is composed of four longitudinal ranges of polygonal plates which are pointed . The

plates of the cup are not much elevated , some are almost smooth, those of the coronal

integument on the contrary are much elevated in the centre, almost pointed .

Observations .-The first published description of this species was by

James Hall , although, on account of Hall's reference to Troost's

manuscript description then in his possession , the species is usually

accredited to Troost, who wrote the first description of it . It has

since been several times described , by Worthen [ 1890] , Wachsmuth

and Springer [ 1897] , etc.

Formation and locality.-Keokuk horizon of the Tullahoma for-

mation. White's Creek Springs, Davidson County, Tennessee ;

Button Mould Knob, Kentucky ; Keokuk, Iowa ; Warsaw and Nau-

voo, Illinois.

Cat. No. 39894, U.S.N.M.
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LOBOCRINUS ROBUSTUS Wachsmuth and Springer.

Actinocrinites holbrooki TROOST, MSS . , 1850 .

Lobocrinus robustus WACHSMUTH and SPRINGER, North American Crinoidea

Camerata, 1897 , p . 436 , pl . xxx, figs . 8a, b .-WELLER, Bull . No. 153 , U. S.

Geol . Surv . , 1898, p . 333.

The following description is by Troost :

This crinoid has the form of two cones joined base to base, fromthe junction of which

project five large arms, which convert the circular rim of the cones into a pentagon

and give it the appearance, when a top or bottom view is taken, of a star with obtuse

rays. The plates covering the cup are smooth and more or less elevated in the centre.

Those that cover the capital integument are tumid , projecting almost hemispherically

above the surface. The capital integument (the superior cone) is more elevated and

larger than the inferior one and terminates in a large proboscis, the superior extremity

of which is wanting in my specimen .

Decatur County, Tennessee, Silurian .

Observations. This species is represented in the Troost collection

by a single young individual, which is fairly well preserved.

Formation and locality .-Keokuk horizon of Tullahoma formation.

White's Creek Springs, Decatur County, Tennessee.

Cat. No. 39901 , U.S.N.M.

Family PERIECHOCRINIDÆ Bather.

Genus PERIECHOCRINUS Austin.

PERIECHOCRINUS TENNESSEENSIS (Hall).

Plate 6, fig. 10 .

Crumenæcrinites ovalis TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) , 1850 ,

p. 62 (nomen nudum) ; MSS . , 1850 .

Actinocrinites tennesseex (in part) , TROOST, MSS . , 1850 .

Saccocrinus tennesseensis HALL, Geol . Rep. Ohio, Pal. , II , 1875, p. 125, pl . vi,

fig . 10.—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , II , 1881 , p. 236

(catalogue name) .—MILLER, North Amer. Geol. and Pal . , 1889 , p . 279 (cata-

logue name).

Periechocrinus tennesseensis WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897 , p . 528 .

The following description of Actinocrinites tennesseex is by Troost :

Its external form is that of an elevated goblet with a low, dome-shaped capital

integument.

It differs from the generality of Actinocrinites in the dimensions and form of the

proboscis which in the true Actinocrinites diminishes gradually in diameter from its

base to its summit, whereas in the A. tennesseex it is already of a small diameter when

it rises above the integument.

The large figure is very imperfect as to the arrangement of its plates-the small

figure [ pl . 6 , fig . 10] is a perfect representation .

Observations . Hall's description of this species contains a reference

to Troost's manuscript description, but according to the rules of

priority the species should be accredited to Hall.
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The following description of Crumenæcrinites ovalis is by Troost :

Body elongated ellipital terminating at its base in a solid point, showing no trace

or cicatrice for the insertion of a column [?].

Pelvis [base]-divisible into three irregular pentagons ; when joined together they

form three re-entering angles and three straight edges the first, (re-entering angles)

supporting three heptagonal costals [two radials and an anal] while the straight edges

support three hexagonal costals [radials] .

The places between the interscapulars [interbrachials ] and arms are covered with

an arrangement of small plates in the form of a rosette . All the plates, with the

exception of those of the pelvis, [base] are ornamented with slight elevated ridges

radiating from the center of the plates and disappearing before they reach the margin.

This fossil is mostly imbedded in limestone (an aggregate of water worn small frag-

ments of fossils) showing the whole of the pelvis and more than half of the body and

hands.

I discovered it in Decatur County, Tennessee. It is the only one that I have seen .

Observations.-The genus Crumenæcrinites was founded on a

specimen which was believed to be without a column, but it is un-

doubtedly a Periechocrinus from which a part of the base has been

broken away. It is apparently identical with P. tennesseensis .

The specimen shows ridges traversing the radial series , as is usual

for the species , and two of the radials have traces of transverse

ridges, but I am unable to distinguish ridges radiating from the cen-

ters of all the plates, as described by Troost.

Formation and locality.-Brownsport limestone. Perry and De-

catur counties, Tennessee.

Cat. Nos. 39915, 39916, U.S.N.M.

PERIECHOCRINUS DUBIUS (Troost) , new name.

Actinocrinites tennesseex ( in part) TROOST, MSS . , 1850 .

Gilbertsocrinites ( ?) dubius, TROOST, MSS . , 1850 .

Saccocrinus speciosus ROEMER, Die Sil . Fauna d. west . Tennessee, 1860, p . 42,

pl . m , figs . 3a, b , c . —SHUMARD (in part) , Trans. Acad . Sci . St. Louis, II ,

No. 2, 1866, p . 395 (catalogue name).—MILLER, North Amer . Geol . and Pal . ,

1889, p . 279 (catalogue name) .

Periechocrinus speciosus (in part) WACHSMUTH and SPRINGER, Rev. Palæocri-

noidea, II , 1881 , p . 133 (catalogue name) ; North Amer. Crinoidea Camerata,

1897, p . 521 .

The following description of Gilbertsocrinites ( ? ) dubius is by Troost:

It has a funnel shaped form ; it is more or less angular and somewhat bent at its base .

My most perfect specimen is siliceous and no joints of plates are perceptible . From

a mutilated specimen it appears, that it is composed of a pentagonal pelvis [base] ,

having five reentering angles in which are placed five heptagonal first costals [ radials ]

which support five hexagonal second costals [first primibrachs] between which are

placed five pentagonal inter costals [ interbrachials] . Then follow a number of polyg-

onal plates, the arrangement of which its mutilated state prevented me from

ascertaining.
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Around its superior rim are five arms divided into ten hands. Five elevated

ridges ascend from the base and bifurcate before reaching the superior rim, and gives

it the angular appearance mentioned above.

The place for the insertion of the column is small , circular, and perforated by a stel-

late alimentary canal.a

Decatur County, Tennessee.

Observations.-There are in the Troost collection two species of

Periechocrinus. One is Periechocrinus tennesseensis as described by

Hall with twenty arms, the other is P. (Saccocrinus) speciosus Roemer

(not Hall) which differs from P. tennesseensis in having three arms

on each side of the anal area or twenty-two in all . Wachsmuth and

Springer say in reference to the latter, "We have in our collection

several specimens from that locality with four arms to each ray , but

none with three in the posterior rays, as shown in Roemer's figure,

which is said to be a restoration ." They discredit Roemer's figure

and unite his species with P. tennesseensis because their collection

furnished no specimens showing the three arms on each side of the

posterior area, but there are five specimens in the Troost collection

that show this feature distinctly. Roemer fully described his speci-

men but referred it to P. speciosus Hall from which it differs widely

in the number of arms. This specimen differs from those of Troost

in having only two arms in the anterior and left antero-lateral ray,

but the four arms in the right antero-lateral ray and the tertaxil

plate in the posterior half of the left antero-lateral ray indicate that

the plan of the specimen is the same as those of the Troost collection,

and the differences are probably abnormalities.

Roemer's species is, therefore, a valid one but requires a new name.

I propose for it the name given by Troost to two of his specimens.

The name dubius was given to two imperfect specimens which evi-

dently belong to the genus Periechocrinus, and they have apparently

three arms on each side of the anal area although Troost's description

mentions only two arms to each ray . The specimens are so poorly

preserved that their identification is somewhat doubtful, but they

seem to belong with Roemer's species . The well preserved specimens

of this species were placed by Troost with his Actinocrinites tennesseex,

a description of which was published by Hall, as noted above. It

appears, therefore , that both species occur at this locality.

Formation and locality.-Brownsport limestone. Perry and De-

catur counties, Tennessee.

Cat. Nos. 39967, 39982, U.S.N.M.

a As is mentioned above, my most perfect specimen only exhibited its form and ele-

vated ridges, I was obliged to take the other characters from a mutilated specimen

in which the arrangement of the plates was visible, nevertheless it is with hesitation

that I place it in the genus Gilbertsocrinites .—Troost.
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PERIECHOCRINUS ( ? ) , species undetermined.

Plate 6 , figs . 6 , 7.

Actinocrinus moniliformis J. S. MILLER , Nat. Hist . Crinoidea, 1821 , p. 115.-

PHILLIPS in Murchison's Sil . Syst . , 1839, p . 673, pl . xvш , fig. 4.

Actinocrinites moniliformis (?) TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849) ,

1850, p . 60 (nomen nudum).

Periechocrinus moniliformis WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II, 1881 , pp. 128 , 132.

The original description by Troost is as follows :

The superior part . The fingers-forty in number .

Our fossil resembles the superior part, the fingers of the figure given by Phillips of

the Actinocrinites moniliformis (Murches. Sil . Sys . pl . 18, fig . 4 ) . This species was

conjectured by Miller and described by Phillips . It is only a conjecture of mine

whether the Tennessee fossil really belongs to this species. It can not be decided , as

the whole of the cup is wanting . If we take the number of fingers only into consid-

eration, then it may also belong to the A. polydactilus of Miller, which according to

this author may have 30 or 40 fingers . According to Phillips the A. moniliformis has

40 fingers and our specimen also has 40 fingers . A circumstance mentioned by Miller

on the authority of Lhwyd is the extraordinary length of the proboscis of the A.

polydactilus, which would favour placing it in the species of the A. polydactilus. In

our specimen the proboscis may be seen in fig . [ 7 ] and about 14 inch above it where

the specimen is injured , the proboscis continues, in fact I have fragments of pro-

bosces which are 3 inches long and which I consider as belonging to similar crinoids as

our specimen. It is therefore undecided whether our fossil belongs to A. moniliformis,

A. polydactilus, or whether to a new genus. I have nevertheless thought proper to

rank it provisionally as A. moniliformis, because it resembles more the fingers as they

are represented by Phillips than those that are represented by Miller of the A. poly-

dactilus.

The same specimen contains a fragment of a column which is composed of joints

with rounded sides, but not alternating small and large ; it is perforated by a large

pentalobed alimentary canal [lumen ] , striated near the margin and is 14 mil . m . in

diameter, consequently if this column belonged to this crinoid , it must have been of a

gigantic size .

I found it on the banks of the Cumberland river near Clarksville in limestone of the

same geological age as that in the vicinity of Nashville ( Silurian ) [ ?] .

-
Observations. It is impossible to say to what species or even to

what genus these arms belong . Doctor Troost has referred them to

Periechocrinus moniliformis (Miller) , since they resemble the arms of

that species in number and general appearance, but it seems probable

that if really of the genus Periechocrinus they belong to species

occurring in Tennessee. In the absence of satisfactory data they

can not be referred to any one of these .

Formation and locality.- Brownsport limestone ? Near Clarks-

ville, Montgomery County, Tennessee.

The formation upon which the town of Clarksville rests is the

Upper Lithostrotion bed of Safford , correlated by him with the St.

Louis limestone, but Doctor Troost's label refers the specimen to

strata of the age of that near Nashville, that is, Brownsport lime-
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stone. As the specimen was found on the banks of the Cumberland

River this may be the correct horizon .

Cat. No. 39903, U.S.N.M.

Suborder ACTINOCRINOIDEA Bather.

Family ACTINOCRINIDÆ Bather.

Genus ACTINOCRINUS Miller.

ACTINOCRINUS MAGNIFICUS Wachsmuth and Springer.

Plate 1, fig . 1.

Actinocrinites humboldti TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum) ; MSS. , 1850 .

Actinocrinus humboldti SHUMARD, Trans. Acad . Sci . St. Louis, II, No. 2, 1866 ,

p. 344 (catalogue name) .-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

II, 1881 , p . 225 (catalogue name) .- MILLER, North Amer. Geol . and Pal . , 1889,

p . 218 (catalogue name) .

Actinocrinus magnificus WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897 , p . 567, pl . LIII , fig . 2.-WELLER, Bull . No. 153, U. S. Geol.

Surv. , 1898 , p . 60 (catalogue name) .

The following description is by Troost:

This crinoid was probably the most magnificent species that ever has existed . Its

gigantic size, its elegant form, the beauty and regularity of the ridges which orna-

mented its surface, and, if we supply in imagination the parts that are wanting to

complete the whole cup , with its coronal integument and high proboscis, and then

add its lofty structure of hands and graceful tentaculated fingers—we form a structure

equal-I had almost said-to the most charming object in nature . It is no wonder

that such a body composed of plates and joints that were only kept together by carti-

lage, is now so much mutilated ; in fact with diligent search, repeated several times,

I found only fragments, and nothing could enable me to complete it beyond the part

represented in the figure , which is an exact representation of what is in my collec-

tion, except that the original specimen is more or less crushed , which is remedied in

drawings . From the moment I became acquainted with it , I dedicated this splendid

species to Baron von Humboldt in whose company I had often the honor to spend

some of my time when in Paris .

I presume the proboscis and the whole superstructure was very large ; I have a

proboscis attached to a coronal integument which is very elevated in the centre, and

composed of polygonal tumous plates. This proboscis which is smooth , is about 5

cent. met . long and yet the upper part is broken off-very probably it belonged not

to this species, but to a smaller individual , the coronal cover being too minute for the

specimen here represented .

Discovered near White's Creek Springs, Davidson County, Tennessee.

-
Observations . This fine species is fully described by Wachsmuth

and Springer. The plates of the Tennessee specimens are larger

than those from Indiana, but appear to be otherwise similar.

Troost's figure is largely a restoration . The calyx plates are suf-

ficiently preserved to show their number and arrangement as repre-

sented, but the arms are not preserved.

aDoctor Troost's manuscript contained a figure exactly like that of fig . 1 , pl . 1 ,

and drawn from the same specimen, omitting the arms which are not preserved but

are restored in the drawing of fig . 1.-E. W.
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Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion . Indian Creek, Montgomery County, Indiana, White's Creek

Springs, Davidson County, Tennessee.

Cat. No. 39900 , U.S.N.M.

ACTINOCRINUS PERNODOSUS Hall.

Actinocrinus pernodosus HALL , Geol . Rep . Iowa, I , Pt . 2 , 1858 , p . 608 , pl . xv,

figs . 3a, b; pl . XVI, fig . 7.—SHUMARD , Trans . Acad . Sci . St. Louis, II , No. 2 ,

1866, p . 346 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Pal-

æocrinoidea, II , 1881 , p . 145 (catalogue name).-MILLER , North Amer.

Geol . and Pal . , 1889 , p . 219 (catalogue name) .- KEYES, Missouri Geol .

Surv . , IV, 1894, p . 190.- WACHSMUTH and SPRINGER, North Amer . Crinoidea

Camerata, 1897, p. 561, pl . LV, figs . 2a, b.-WELLER, Bull . No. 153 , U. S.

Geol . Surv . , p . 61 (catalogue name) .

Among some miscellaneous fragments in the Troost collection is a

specimen which apparently represents the lower part of the calyx of

this species.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. White's Creek Springs, Tennessee( ?) . The specimen in Doctor

Troost's collection bore no locality label, but as it is preserved in the

same manner as his material fromWhite's Creek Springs it is probably

from that locality . Keokuk, Iowa ; Nauvoo, Hamilton, and Warsaw,

Illinois ; Wayland , Clark County, Missouri .

Cat. No. 39977 , U.S.N.M.

Subclass DICYCLICA Bather.

Order DICYCLICA INADUNATA Bather.

Suborder CYATHOCRINOIDEA Bather.

Family CYATHOCRINIDÆ Bather.

Genus CYATHOCRINUS Miller.

CYATHOCRINUS BRITTSI Miller and Gurley.

Plate 15, figs . 2 , 3.

Cyathocrinites tennesseex TROOST, Proc. Amer. Ass. Adv . Sci . , II (read 1849 ) , 1850

(nomen nudum) ; MSS. , 1850.

Cyathocrinus tennesseeus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I ,

1879, p . 149 (catalogue name) .

Cyathocrinus tennesseex MILLER, North Amer. Geol . and Pal . , 1889 , p . 237 (cata-

logue name) .

Cyathocrinus brittsi MILLER and GURLEY , Bull . No. 7, Illinois State Mus. Nat.

Hist . , 1895, p . 70 , pl . iv , figs . 35 , 36 .

The following description is by Troost:

This crinoid was at first mistaken for a species of Siderocrinites Troost with which it

has some resemblance, but it differs from it by having only a single quadrilateral

interscapular whereas the Siderocrinites has five intercostals .

It is basin-shape .-Its horizontally projecting scapulars [radials] give to its superior

part a pentagonal form . Its subpentagonal costals [basals ] are so short that they

appear almost triangular. Its pelvis [base composed of five infrabasals ] is small being

almost entirely taken up by the circular cicatrice of the column .

It occurs in Decatur County, Tennessee.

63330-09- -6



82 BULLETIN 64, UNITED STATES NATIONAL MUSEUM.

Observations .-The figures of Miller and Gurley correspond with

Doctor Troost's specimen so closely that except for a slight difference

in size they might have been drawn from it .

Formationand locality.-Brownsport limestone ( ?) Decatur County,

Tennessee ; Burlington ( ?) , Sedalia , Missouri.

The crinoids collected by Troost in Decatur County are from the

Brownsport limestone, while this species is recorded by Miller and

Gurley from the Burlington. Notwithstanding the great discrepancy

in horizon these fossils are too closely similar to be considered dis-

tinct species, yet it is unlikely that a species would persist unchanged

from the Brownsport to the Burlington . There is probably an error

in the labelling of one or other of the specimens. The manner of

preservation of Troost's fossil is precisely like that of other speci-

mens from the Brownsport limestone of Decatur County , which would

favor Doctor Troost's label as being the correct one; but the point

could best be settled by finding other specimens of the species at

either locality.

Cat. No. 39948 , U.S.N.M.

CYATHOCRINUS GLOBOSUS Troost.

Plate 5, figs . 17 , 18 .

Cyathrocrinites globosus TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849 ) , 1850,

p. 60 (nomen nudum) ; MSS . , 1850 .

Cyathocrinus globosus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I , 1879,

p . 148 (catalogue name) .—MILLER, North Amer . Geol . and Pal . , 1889 , p . 235.

The original description by Troost is as follows :

This and the following species, Zeacrinus depressus, are in the same category with

the C. crateriformis [ Eupachycrinus boydi] . It differs from the preceding in being

more elevated, the costals [basals ] being in proportion much larger. The pelvis [base]

does not penetrate into the body but is level with the surface of the cup-and the

angles of the pelvis [infrabasal plates] being more acute and running partly between

the costals [basals] gives it the form of a star, which is perforated by a pentagonal

aperture.

It occurs in Decatur County , Tennessee.

Observations. The specimen representing this species is missing

and Troost's description and figures are published without change.

Formation and locality. -Brownsport limestone. Decatur County,

Tennessee.

CYATHOCRINUS (?) MUNICIPALIS (Troost).

Plate 11, fig. 5.

Poteriocrinites municipalis TROOST, Proc. Amer . Ass . Adv . Sci . , II (read 1849) ,

1850, p . 61 (nomen nudum) ; MSS . , 1850 .

Poteriocrinus municipalis SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 ,

p . 392 (catalogue name).-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

I , 1879, p . 152 ( catalogue name).-MILLER, North Amer. Geol. and Pal . ,

1889, p . 274 (catalogue name).

The original description by Troost is as follows :

It differs only from the Poteriocrinites nobilis , represented in Phillips (Geol . of

Yorkshire Pt. 2, pl . 3 , fig . 40) in the subdivision of the fingers ,
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Observations . This species is referred with much doubt to the

genus Cyathocrinus . The radials are now separated, but whether

this separation is due to compression or whether interbrachials were

formerly present can not be determined from the specimen.

The specimen may be compared with species of Botryocrinus in

the form of the dorsal cup and the arrangement of the plates on the

anterior side. The posterior side is imbedded in the matrix, hence

it is impossible to determine the presence or absence of a radianal .

The arms show no trace of the stronger rami characteristic of

Botryocrinus, but instead the lateral bifurcations are equal in size

with a greater number of brachials in " the admedian branch of the

dichotom ," as described by Bather for the genus Cyathocrinus . The

species is referred to Cyathocrinus more from the character of the

arms than from the calyx , which is too poorly preserved to define the

position of the species.

Formation and locality.- St. Louis limestone, Lawrence County,

Tennessee.

Cat. No. 39937 , U.S.N.M.

Suborder DENDROCRINOIDEA Bather.

Family DENDROCRINIDE Bather.

Genus DENDROCRINUS Hall .

DENDROCRINUS POLYDACTYLUS (Shumard).

Homocrinus polydactylus SHUMARD, Trans. Acad . Sci . St. Louis , I , 1857 , p . 78 ,

pl . 1 , fig. 6 ; II , No. 2 , 1866, p . 378 (catalogue name) .

Cyathocrinites conglobatus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) ,

1850, p . 61 (nomen nudum) ; MSS . , 1850 .

Dendrocrinus polydactylus MEEK, Geol . Surv . Ohio , Pal . , I , 1873 , p. 22 , pl. ш,

bis. , fig. 9.—WACHSMUTH and Springer, Rev. Palæocrinoidea, I , 1879 , p . 77

(catalogue name) .-MILLER, North Amer. Geol . and Pal . , p . 239 (catalogue

name) .

The description by Troost is as follows:

Pelvis unknown-It is small , inserted in a deep cavity, supported by a cylindrical

column . Costals [infrabasals ] composed of almost spherical plates, laterally com-

pressed the superior part cuneiform . Scapulars [basals ] placed in the re-enter-

ing angles of the costal series [infrabasals], are very tumous, their superior margin is

cuneiform supporting two bifurcated arms.

It is spread out over limestone entirely composed of Orthis [Dalmanella] testudinaria,

Leptena [Rafinesquina] alternata and others .

Occurs in the vicinity of Nashville , Davidson County, Tennessee , and in the State of

Ohio.

Observations.-The radials of this species are somewhat crushed

and displaced, and Doctor Troost has evidently mistaken the basals

for radials, assuming the existence of a circle of minute plates below

the true infrabasals. The latter are large and tumid plates.
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Formation and locality.- Richmond group . The exact locality of

this specimen is not known, but precisely similar specimens are found

in the Richmond formation of Ohio and Indiana.

Cat. No. 39950, U.S.N.M.

Family BOTRYOCRINIDÆ.

Genus BARYCRINUS Wachsmuth.

BARYCRINUS STELLATUS (Hall).

Plate 8, figs . 6 , 7, 8.

Cyathocrinites stellatus TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849 ) , 1850

(nomen nudum ) ; MSS . , 1850 .

Cyathocrinus stellatus HALL, Rep . Geol . Surv . Iowa, I , Pt . 2 , 1858 , p . 623 , pl . xvi ,

figs . 3 , 8. -SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 , p . 364

(catalogue name).

Cyathocrinus quinquelobus MEEK and WORTHEN, Proc . Acad . Nat . Sci . Phila.,

1865, p . 150 ; Geol . Surv . Illinois , III , 1868 , p . 519 , pl . xx , fig. 6a, b .

Barycrinus stellatus WACHSMUTH and SPRINGER Rev. Palæocrinoidea , I , 1879 , p.

103 (catalogue name) .-KEYES , Missouri Geol. Surv. , IV, 1894, p . 210.-WEL-

LER, Bull. No. 153, U. S. Geol . Surv . , 1898 , p . 122 (catalogue name) .

The original description by Troost is as follows :

The cup is basin-shape . The pelvis, near the base, is beautifully carved with a

figure composed of a double undulated circle twisted in such a manner as to give it

the resemblance of a rose, in the centre of which the column is inserted . The five

sides of this pelvis [infrabasals ] support five tumid almost acute conical costals [basals]

giving it the form of a star-this star forms the base of the cup . In the re-entering

angles of it are placed five subpentagonal tumid scapulars [radials] and one inter-

scapular [anal plate] . The scapulars [radials] have a broad sloping superior surface

which supports the arms . It occurs in Stewart County, Tennessee.

Observations . Hall's specimen , which must now serve as the type

of the species, is not so well preserved as that of Troost, and the latter

should have been used as the type, since it is the specimen first de-

scribed under the name of stellatus.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. Stewart County, Tennessee ; Warsaw, Illinois ; Boonville,

Curryville, Pike County, Missouri.

Cat. No. 39942 , U.S.N.M.

BARYCRINUS PENTASPHERICUS (Troost).

Plate 5 , figs . 7, 8.

Cyathocrinites pentasphericus TROOST, MSS . , 1850 .

The original description by Troost is as follows :

It is a basin-shaped , transversely pentagonal cup . Pelvis [infrabasal plates]—

nearly entirely taken up by the circular impression of the column . The costals

[basals] have a pentagonal contour, but exhibit externally five hemispherical projec-

tions between which are placed five hemispherical scapulars [radials] , truncated in

such manner as to show five circular planes , having a furrow running inwardly from its

[each] superior margin ; upon this circular plane were attached five arms .
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It occurs in a siliceous stratum one mile from Woodbury on the road to MacMinn-

ville, Warren County, Tennessee. Devonian-was discovered by Prof. James M.

Safford of Lebanon .

Observations.-Hall [ 1858, p . 625] has compared this species with

his Cyathocrinus tumidus, from which it differs in the deeper, narrower

cup and the larger column . The species differs from Barycrinus sub-

tumidus Meek and Worthen in its small size and in having the basals

smaller than the radials instead of larger, as in the latter species.

The arm facets are also proportionally larger and are nearly vertical

in position.

Barycrinus pentasphericus bears a close superficial resemblance to

Barycrinus geometricus Meek and Worthen, but that species is said to

lack the anal plate which is well developed in B. pentasphericus.

The column is also proportionally smaller in the former species.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. Locality as given above.

Cat. No. 39947, U.S.N.M.

BARYCRINUS HOVEYI (Hall).

Cyathocrinites corrugatus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) ,

1850, p . 60 (nomen nudum) ; MSS . , 1850 .

Cyathocrinus hoveyi HALL, Descr. New Species Crin . , 1861 , p . 5 ; Journ . Boston

Soc . Nat. Hist. , VII , 1861 , p . 293.-SHUMARD, Trans . Acad . Sci . St. Louis,

II , 1866, p . 362 (catalogue name) .

Scaphiocrinus hoveyi HALL, Photo. Plates of Crinoids , 1872, pl . v , fig. 11 .

Barycrinus hoveyi MEEK and WORTHEN, Geol . Surv . Illinois, V, 1873 , p . 486 , pl .

XIII , fig. 1.—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I , 1879 , p .

102 (catalogue name) .—MILLER, North Amer. Geol . and Pal . , 1889 , p . 226

(catalogue name).-KEYES, Missouri Geol . Surv . , IV, 1894, p . 209.-WELLEr,

Bull . No. 153, U. S. Geol . Surv . , 1898 , p . 120 ( catalogue name) .

Cyathocrinus corrugatus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , I ,

1879, p . 148 (catalogue name) .- MILLER , North Amer. Geol . and Pal . , 1889 ,

p . 235 (catalogue name).

The description by Troost is as follows :

It is coarsely wrinkled . The wrinkles proceed in high ridges from the pentagonal

pelvis [infrabasal plates], they bifurcate on the costals [ basals] and enter on both sides

into the scapulars [radials] where they join with the ridge that proceeds from the

opposite side, forming in this manner five subrhomboidal, elongated depressions on

the surface of the body. The scapulars [radials] are deeply truncated for the recep-

tion of arms. The whole was surrounded by a granulated integument which is still

partly attached to the body.

Observations . Troost's specimen is a young individual of this

species of which neither the arms nor column are preserved.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. Harpeth Ridge, Davidson County, Tennessee ; Crawfordsville,

Indiana ; Boonville, Missouri ; Keokuk, Iowa.

Cat. No. 39945 , U.S.N.M.
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BARYCRINUS EXPANSUS Miller and Gurley.

Barycrinus expansus MILLER and GURLEY, Bull . No. 5, Illinois State Mus. Nat.

Hist. , 1894 , p . 41 , pl . rv , fig . 2.-WELLER, Bull . No. 153, U. S. Geol Surv. ,

1898 , p . 119 (catalogue name) .

An unlabeled specimen in the Troost collection is evidently of this

species. It shows the upper part of the calyx and two arm bases only.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion . White's Creek Springs, Tennessee.

Cat. No. 39978, U.S.N.M.

Family SCAPHIOCRINIDÆ Bather.

Genus SCAPHIOCRINUS Hail.

SCAPHIOCRINUS HUNTSVILLÆ Worthen.

Plate 6, fig . 11.

Cyathocrinites roemerii TROOST, Proc . Amer . Ass . Adv. Sci . , II (read 1849), 1850 ,

p. 61 (nomen nudum) ; MSS . , 1850 .

Scaphiocrinus huntsvillæ WORTHEN, Geol . Surv . Illinois , V, 1873 , p . 534 , pl . xx ,

fig . 1.—WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , I , 1879 , p . 113

(catalogue name).-MILLER , North Amer. Geol . and Pal . , 1889 , p . 280 (cata-

logue name).-WELLER, Bull . No. 153 , U. S. Geol . Surv . , 1898 , p . 544 (cata-

logue name).

Cyathocrinus roemeri WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , I , 1879,

p . 149 (catalogue name ).-MILLER , North Amer. Geol . and Pal . , 1889, p . 236

(catalogue name) .

The following description is by Troost :

The characters of this delicate crinoid , for the greatest part imbedded in compact

limestone, can not be easily ascertained , the joints of the plates being mostly oblit-

erated when disengaged from its surrounding limestone . In fact those that I dis-

covered in the State of Tennessee were too imperfect to show its construction , and I

owe to the kindness of Dr. Newman , of Huntsville , Alabama, the one which has served

for my description , even in this , the joints of the plates forming the cup are not very

plain .

The cup is inverted conical, small and supported by a slender cylindrical column

composed of alternating small and large joints with rounded margins. The five arm

joints form the superior rim of the cup, from which proceed ten tentaculated hands,

which after ascending six or seven [nine or ten ] joints receives a cuneiform joint where

they are subdivided into four tentaculated fingers.

Occurs in Maury County , Tennessee , near Duck River, and in the vicinity of Hunts-

ville, Alabama, both Carboniferous limstone.

Observations. The difference between Troost's specimen and that

described by Worthen is chiefly one of size . The similarity in the

arrangement of the calyx plates, so far as these are preserved, the

mode of branching of the arms and the cuneiform arm plates have

led to placing them in the same species .

The arms of Doctor Troost's specimen are broader near the base

and the dorsal cup larger than shown in his figure.
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Formation and locality.-St . Louis limestone. Near Huntsville ,

Alabama ; Maury County , Tennessee .

Cat. No. 39944. U.S.N.M.

SCAPHIOCRINUS, species undetermined .

Plate 6, fig. 5.

Cyathocrinites planus ( ?) TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850,

p. 61 ; MSS. , 1850.

The original description by Troost is as follows :

The body of this crinoid and its column resembles the Cyathocrinites planus of Miller,

except that the scapulars have not the horse-shoe shape impression . It is impossible

from the present state of our fossil to say whether there existed any difference in the

construction of arms, hands, etc.

It is partly imbedded in an argillaceous sandstone which lies above the aluminous

shale . This argilo-siliceous stratum has the appearance of chert or hornstone, at other

places it resembles more or less tripoli, and is sometimes used as such . Large tracts

of it pervade middle Tennessee in which no traces of organic remains can be found .

Again we find spots where Syringopora and Catenipora occur, and at other places we

find the rock entirely composed of several species of Fenestella amongst which are the

F. prisca and F. antiqua. In this deposit also the rich iron ores (hydroxide of iron)

of Middle Tennessee are situated . It is below the coal. M. Deverneuil considers it

as Devonian .

Stewart County, Tennessee.

Observations. This specimen is embedded in the matrix with the

posterior interradius down, and only indistinct molds of the arm

plates showing. The infrabasals are large, pentagonal ; basals hex-

agonal, about equal in length and width ; radials wider than long and

truncated across their entire width for the reception of the arms.

These characters indicate the genus Scaphiocrinus, but from the con-

dition of preservation it is impossible to tell whether or not the speci-

men belongs to an already described species .

The arms are not as large or as simple as represented in Doctor

Troost's figure, and the longitudinal ridges shown there are entirely

wanting in the specimen. The arms are apparently about half the

width of the radials, with strongly wedge-shaped plates, and they

seem to branch once or twice above the radials . The column plates

are circular, thin, and alternate in size .

The specimen bears some resemblance to Poteriocrinus verus Miller

and Gurley, but the arm plates are shorter, the sides of the body

more curved, and it is probable that the arms branch below the fifth

or seventh plate above the radials.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion . Stewart County, Tennessee.

Cat. No. 39949 , U.S.N.M.
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Family SCYTALOCRINIDÆ Bather.

Genus SCYTALOCRINUS Wachsmuth and Springer.

SCYTALOCRINUS ( ?) GRACILIS (Troost).

Plate 11 , fig. 9.

Agassizocrinites gracilis TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) , 1850,

p. 62 (nomen nudum) ; MSS . , 1850.

Scaphiocrinus gracilis HALL, Rep . Geol . Surv . , Iowa, I , Pt . 2, 1858, p . 551 .

Agassizocrinus gracilis SHUMARD, Trans. Acad. Sci . St. Louis, II , No. 2, 1866, p .

352 (catalogue name) .-WACHSMUTH and Springer, Rev. Palæocrinoidea ,

III, 1886, p . 265 (catalogue name).-MILLER, North Amer. Geol . and Pal .,

1889 , p . 221 (catalogue name) .

The description by Troost is as follows :

The general form of this crinoid is that of an inverted cone-composed of smooth

plates.

Pelvis [infrabasals ] five? triangular-superior margin more or less convex, so as to

form , when joined together, a cup having five slightly reentering angles. No trace

of the insertion of a column is visible at the base .

Costals [basals], five subpentagonal . They are placed in the slightly re-entering

angles ofthe pelvis [base].

Scapulars [radials] five , subquadrilateral—they are placed in the reentering angles

of the costals [basals] and support:-

Arms [primaxils]-five-they are more or less cylindrical, contracted in the middle

and terminate in a cuneiform summit which supports two hands.

The capital integument seems to have been much elevated towards the centre, and

was covered with polygonal plates. In my specimen the external surface is eroded

and shows the joints of the plates of this capital integument from which it appears

that they were surrounded by numerous spines intruding between those of the adjoin-

ing plates. This integument, as far as I can judge from my specimen , is larger than the

whole body, from its base to its scapulars.

Occurs in the base of the Cumberland Mountains, Tenn ., and in the vicinity of

Huntsville , Alabama.

Observations.-This species was referred by Troost to the genus

Agassizocrinus on account of the absence of a column, but it differs

from Agassizocrinus in the smaller size of its infrabasals , in having

basals smaller than radials , and radials truncated across their entire

upper margin for the reception of the arms. The sutures between

radials and primibrachs are gaping.

In these and in other features, except in the absence of a column,

the specimen shows the characters of Scytalocrinus Wachsmuth and

Springer. There is but one individual of the species in the collection,

and the absence of a column in this case is believed to be accidental.

The plates of the anal area and of the left postero-lateral ray are

much distorted ; hence it is probable that the crinoid lost its stem

when young and lay on its side as it grew, producing the irregularity

observed in the plates of that side . Four of the infrabasals meet in
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a point at the center of the base, but the posterior infrabasal is

smaller and does not quite reach the center.

If the discovery of other stemless individuals of this species should

show the absence of a column to be a constant feature they would

constitute a new genus, since they differ in the respects enumerated

above from the stemless genus Agassizocrinus, but pending such dis-

covery the single specimen at hand is placed with the genus Scytalo-

crinus , to which it is evidently closely related .

This species is distinguished from S. decabrachiatus Hall , its nearest

ally, by the proportionally larger infrabasals, hexagonal instead of

pentagonal basals, and by the strong median constriction of the

primaxils.

The plates of the large central sac are well shown. The margins

are cut into slender fringes by the elongate slit-like pores which cross

the suture lines between them.

Formation and locality. St. Louis limestone . Huntsville, Ala-

bama.

Cat . No. 39917, U.S.N.M.

Genus ZEACRINUS Troost.

Zeacrinites TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849) , 1850, p. 61 (nomen

nudum) ; MSS . , 1850 .

Zeacrinus HALL , Geol . Surv. Iowa, I , Pt . 2 , 1858, p . 544.-MEEK and WORTHEN,

Geol. Rep. Illinois, II , 1860 , p . 186.-SHUMARD, Trans. Acad . Sci . St. Louis ,

II , No. 2 , 1866, p . 398.-WACHSMUTH and SPRINGER , Rev. Palæocrinoidea, I ,

1879, p . 125.-MILLER, North Amer. Geol . and Pal . , 1889 , p. 288.-ZITTEL,

Text-Book Pal . (Eastman trans . ) , 1896, p . 160.-BATHER, A Treatise on

Zoology, III , The Echinoderma , 1900 , p . 180 .

The original description by Troost is as follows :

Ifthe number of plates that compose the body of an Encrinite determine its genus,

then the one under consideration must perhaps be placed in that of the Cyathocrinites,

but if the arrangement of these plates is also necessary to determine its genus then

this crinoid can not belong to the Cythocrinites and forms a new genus, to which I have

applied the name of Zeacrinites, a

Observations.-Doctor Troost's remarks, together with a detailed

description and diagram of plates , were published by Hall ( 1858 ,

p. 544) .

aZeacrinites from Zea-maize-one of my negro servants, being present when I found

this specimen—“"Ah ! Masse " (he said ) “ a petrified corn cob " !-in fact it resembles as

much a corn cob, as an Apiocrinus resembles a pear or a Rhodocrinus a rose . So I am

indebted for the name ofthis fossil to a descendant of an African race. I gave it only a

scientific appearance, to which I have joined the name of another plant which adorns

our western forests by the beauty of its flowers and delicacy of its perfume namely the

magnolia, by which I was surrounded when I found it.
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ZEACRINUS MAGNOLIÆFORMIS (Owen and Norwood).

Plate 12, figs. 3, 4.

Cyathocrinus magnoliaformis OWEN and NORWOOD, Res. Protozoic Carb Rocks

Kentucky, 1846.

Zeacrinites magnoliaformis TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) ,

1850, p. 61 (nomen nudum) ; MSS . , 1850 .

Zeacrinus magnoliaformis HALL, Rept. Geol . Surv. Iowa, I , Pt . 2 , 1858 , pp . 544,

684.-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I , 1879, p . 128 ( cata-

logue name) .- MILLER , North Amer . Geol. and Pal . , p . 288 (catalogue name).—

KEYES , Missouri Geol . Surv . , IV, 1894, p . 214.-WELLER, Bull . No. 153,

U. S. Geol . Surv. , 1898 , p . 652 (catalogue name) .

Poteriocrinus (Zeacrinus) magnoliaformis SHUMARD, Trans. Acad . Sci . St. Louis,

II, No. 2, 1866, p . 398 (catalogue name) .

The original description by Troost is as follows :

It is elongated , cylindrical. Pelvis [infrabasal plates] small pentagonal ? Divided ?

[composed of five minute infrabasals] .

This supposed pelvis lies in a deep cavity and is supported by a cylindrical column

having a circular [pentalobate] alimentary canal [lumen] . The cavity being mostly

fitted by the column--the form and even the existence of the pelvis [ infrabasals ] is

very uncertain .

Costals , [radials ] five, subtriangular, tumid-superior margin concave, and the lower

convex, and being bent inwardly they form the base of the body and the sides of the

cavity in the bottom of which, the pelvis ? is situated.

Scapulars [primaxils] five-compressed pentagonal ; four of thembeing placed imme-

diately upon the concave surface of the costals [radials ] and one upon an interscapular

[first primibrach] , their superior margin being cuneiform .

The scapulars [radials ] support five arms, upon which follow immediately ten hands,

which, after 2 or 3 [3 or 4] joints, have a cuneiform joint, dividing them into two fingers

[branches ] one of which continues single while the others about 5 joints distant , bi-

furcates again, and continues then without any further division .

I found some mutilated specimens in the Devonian [?] strata in Tennessee . The

specimen represented [ fig . 3 , pl . 12 ] is from the vicinity of Huntsville, Alabama . The

limestone in which it is imbedded , resembles mineralogically that of the vicinity of

Nashville which is Silurian ; but in Alabama it lies immediately below the Carbon-

iferous strata of Mount Sano, which is characterized by Pentremites.

Observations. In the Report of the Geological Survey of Iowa (Vol.

I , Pt. 2 ) Hall published Troost's description of this species as a foot-

note in connection with his description of the genus, and later in the

same report (p. 684) he published his own detailed description of the

species . A diagram of the plates of Troost's specimen accompanies

this description, but no figure of the type was given.

Formation and locality .-Kaskaskia limestone . Huntsville , Ala-

bama; Grayson County, Kentucky ; Chester, Illinois . Hall reports

the species from Tennessee, but as he describes Troost's specimen.

only and gives Tennessee as its locality, the reference is doubtless

an error.

Cat. No. 39936 , U.S.N.M.
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Genus COELIOCRINUS White.

COELIOCRINUS CARINIFEROUS (Worthen) .

Cyathocrinites inflatus TROOST, Proc . Amer . Ass . Adv. Sci . , II (read 1849 ) , 1850 ,

p. 61 (nomen nudum) ; MSS . , 1850 .

Zeacrinus cariniferous WORTHEN , Geol. Surv . Illinois , V, 1873 , p . 535 , pl . xx , fig . 4 .

Cyathocrinus inflatus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I , 1879 , p .

148 (catalogue name).

p. 233

Coeliocrinus cariniferous WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , I , 1879 ,

p. 133 (catalogue name) .-MILLER, North Amer. Geol . and Pal . , 1889 ,

(catalogue name).-WELLER, Bull . No. 153 , U. S. Geol . Surv . , 1898 p . 185

(catalogue name) .

The description by Troost is as follows:

This crinoid deviates somewhat from the genus Cyathocrinites having instead of one

interscapular [interbrachial ] , four small plates which occupy a space partly between

the costals [radials] and the scapulars [primaxils] , and the scapulars [primaxils] rest

immediately upon the costals and not between them. The pelvis [base] is divided

into five plates, which support five subpentagonal costals [radials] and these support

five pentagonal scapulars [primaxils ] , upon which follow five arms with cuneiform

terminations supporting two hands, being subdivided into two feathered fingers .

The capital integument is remarkable in this species . It does not, as in most of the

crinoidea, terminate in a proboscis like aperture, or in a simple dome; but it rises above

the cup, contracting gradually till it has about half the diameter of the cup when it

increases again gradually in size, surpassing the diameter of the cup and terminates

globular. The whole of the coronal integument resembling an elongated inflated blad-

der, much surpassing in length the whole cup—The cup of the specimen now before

me, from its base to the superior part of the costals [radials] having about 6 mil . m.

in height, while from the superior part of the costals [radials] to the termination of the

integument its height is 18 mil . m. and its greatest diameter 9 mil . m.

Occurs very rarely in the oolitic limestone of the Cumberland Mountains, in Ten-

nessee, and more abundantly in the vicinity of Huntsville, Alabama .

Observations.-The Troost collection contains four well-preserved

specimens of this little species. Three of them show the balloon-

shaped ventral sac distinctly, and one has the anal area especially

well preserved.

Formation and locality. St. Louis limestone . Near Huntsville,

Alabama ; Cumberland Mountains, Tennessee.

Cat. No. 39943 , U.S.N.M.
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Genus HYDREIONOCRINUS de Koninck.

HYDREIONOCRINUS DEPRESSUS ( Hall) .

Plate 11; figs . 6 , 7, 8.

Cyathocrinites depressus TROOST, Proc . Amer. Ass. Adv . Sci. , II (read 1849) , 1850,

p. 61 (nomen nudum) ; MSS . , 1850.

Zeacrinus depressus HALL, Rep. Geol . Surv . Iowa, I , Pt . 2 , 1858 , p . 545 , text

figs . 66, 67.

Poteriocrinus (Zeacrinus) depressus SHUMARD, Trans. Acad. Sci. , St. Louis, II ,

No. 3 , 1866 , p . 362 (catalogue name) .

Hydreionocrinus depressus WACHSMUTH and SPRINGER (not Wetherby) , Rev.

Palæocrinoidea, I , 1879, p . 131 (catalogue name) .-MILLER, North Amer.

Geol . and Pal. , 1889 , p . 256 (catalogue name) .—WELLER (in part) , Bull. No.

153, U. S. Geol . Surv . , 1898 , p . 310 (catalogue name) .

Cyathocrinus depressus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I , 1879,

p. 148 (catalogue name) .

The original description by Troost is as follows :

It differs from the C. crateriformis [ Eupachycrinus boydi] by being less elevated-

but it differs more particularly in the form of the costals [basals] and scapulars [radi-

als]-the first shooting up lanceolate alongthe sides of the cup , while the latter (costals)

[radials] being irregularly pentagonal with curvilinear edges fill up the interstices

between the costals [basals] . The interscapulars [anal and right tube plate] are regular

hexagons.

It occurs near White's Creek Springs, Davidson County, Tennessee, and in the

vicinity of Huntsville, Alabama, both Carboniferous.

Observations. In connection with his description of the genus

Zeacrinus, Hall has published a brief description of this species, with

diagrams of the plates, both exterior and interior views.

The excellent state of preservation of the dorsal cup of the type-

specimen illustrates well the character of the thick plates of which

it is formed. The infrabasals have the form of pentagonal prisms, of

which the large bases form the inner floor of the calyx, while their

truncated apices are the small infrabasals concealed beneath the

column on the outside. The basals , which are large and petalloid on

the outside, have only their tips showing in the angles between the

infrabasals on the inside of the calyx. The long radianal extends

downward between the posterior basal and the adjacent radial until

its tip truncates that of an infrabasal plate . The special anal and

right tube plate are preserved, as shown in the figures.

The arms, column, and tegmen are unknown, but the species

may be referred to Hydreionocrinus on account of the similarity

of the calyx to those of undoubted species of the genus.

Formation and locality. Chester limestone. Near Huntsville,

Alabama. Troost reports the species also from White's Creek

Springs, Tennessee, but the four specimens in his collection are

evidently all from one locality, and as their method of preserva-



TROOST'S CRINOIDS OF TENNESSEE- E. WOOD. 93

tion resembles that of material from Huntsville, the latter reference

may be an error .

Cat. No. 39969, U.S.N.M.

HYDREIONOCRINUS SPINOSUS, new name.

Hydreionocrinus depressus WETHERBY, Journ . Cincinnati Soc . Nat . Hist . , III ,

1881 , p. 325 , pl . Ix , figs . 1-4 , 6.-WELLER (in part) , Bull . No. 153 , U. S.

Geol. Surv . , 1898 , p . 310 (catalogue name) .

The specimens representing this species were carefully described

by Wetherby (1881 , p . 325 ) and referred to Zeacrinus depressus

(Troost) Hall on the authority of Mr. Wachsmuth, although the

author himself differed from Wachsmuth on the subject of the

specific identification . He says, "Though Mr. Wachsmuth, to

whom I have sent specimens of these crinoids , refers them to the

species described by Meek and Worthen under the name of Zea-

crinus armiger, Proc . Acad . Nat. Sci . Phila. , and Z. depressus Troost,

as defined by Hall , " I have every reason to believe that this ref-

erence is incorrect and that the fossils here figured are undescribed

species . I do not, however, forget Mr. Wachsmuth's claim to be

regarded as the highest American authority on these fossils, and

refrain from adding any new names to the forms herein described

at present, the more especially as I have had no authentic exam-

ples of the two species above mentioned with which to compare

the specimens now under consideration and must therefore rely

upon my own interpretation of the descriptions and figures in illus-

tration of the species mentioned ."

With the types of Hydreionocrinus depressus before me for com-

parison with Professor Wetherby's careful description and figures ,

it is evident that he was correct in believing that his specimens

constituted a species distinct from that of Troost. The basals of

Wetherby's type are relatively much shorter than those of H. de-

pressus, having a length about equal to the width, and the long

radianal plate of the latter is represented in the former by a short

hexagonal plate, no part of which occupies a position between a

basal and radial.

The first of the species mentioned above, H. armiger, has already

been separated by Wachsmuth and Springer (1886 , p . 245 ) as H.

wetherbyi, and for the second the name H. spinosus is now proposed .

Formation and locality.-Chester group . Pulaski County, Ken-

tucky.

a Geol . Rep. Iowa, I , Pt . 2 , p . 546 .
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Family CROMYOCRINIDÆ Bather.

Genus EUPACHYCRINUS Meek and Worthen.

EUPACHYCRINUS MANIFORMIS (Yandell and Shumard) .

Plate 11 , fig . 4 .

Cyathocrinus maniformis YANDELL and SHUMARD, Contr. Geol. Kentucky , 1847 ,

p. 25 , pl. 1, fig . 2.

Cyathocrinites gracilis TROOST, Proc . Amer. Ass . Adv. Sci. , II (read 1849) ,

1850, p . 61 (nomen nudum) ; MSS . , 1850 .

Zeacrinus maniformis HALL, Rep . Geol . Surv. Iowa, I, Pt . 2 , 1858 , p . 682 ,

pl . xxv, fig . 8.-SHUMARD, Trans. Acad. Sci . St. Louis, II , 1866 , p . 399

(catalogue name).-MILLER, North Amer. Geol . and Pal. , 1889 , p . 288 (cat-

alogue name) .

Scaphiocrinus gracilis SHUMARD, Trans. Acad. Sci . St. Louis, II , No. 2 , 1866,

p . 362 (catalogue name) .

Poteriocrinus (Scytalocrinus) maniformis WACHSMUTH and SPRINGER, Rev.

Palæocrinoidea, I , 1879, p . 117 (catalogue name) .

Eupachycrinus maniformis WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, III ,

1886, p . 249 (catalogue name) .- KEYES , Missouri Geol . Surv. , IV, Pt . 1 , 1894,

p. 217.—WELLER , Bull . No. 153 , U. S. Geol . Surv. , 1898, p . 265 (catalogue

name).

The description by Troost is as follows :

The pelvis is not visible . The costals [basals ] are lanceolate, supporting in the

re-entering angles five pentagonal scapulars [radials] , upon which rest a cuneiform arm

each supporting two hands .

Occurs near Sparta, White County, Tennessee, accompanied with Pentremites in

oolitic limestone-I found it also near Huntsville, Alabama.-Both Carboniferous.

Observations. The original description of this species is meager,

but being accompanied by a good figure, it is possible to identify

other specimens with the type. Hall published in 1858 (p . 682) an

accurate and detailed description of the species. His figure repre-

sents a specimen with only one arm in the left postero-lateral ray,

but, as he suggests, this is probably an abnormal individual. The

specimen in the Troost collection has the normal two arms in this ray.

Formationand locality.-Kaskaskia limestone. Near Sparta, White

County, Tennessee ; Huntsville , Alabama ; Chester, Illinois ; Grayson

County, Kentucky.

Cat. No. 39946 , U.S.N.M.
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EUPACHYCRINUS BOYDII Meek and Worthen.

Plate 7 , figs . 1 , 2 , 3 , 4, 5.

Cyathocrinites crateriformis TROOST, Proc . Amer. Ass. Adv . Sci . , II (read 1849) ,

1850, p. 61 (nomen nudum) ; MSS . , 1850.

Eupachycrinus boydii MEEK and WORTHEN, Proc . Acad . Nat. Sci . Phila . , 1870,

p. 30 ; Geol . Surv . Illinois , V, 1873 , p . 554 , pl . xxi , fig . 6.-WACHSMUTH and

SPRINGER, Rev. Palæocrinoidea , I , 1879 , p . 138 ( catalogue name) ; III , 1886,

p . 249.—MILLER, North Amer . Geol . and Pal . , 1889 , p . 245 (catalogue name) .—

WELLER, Bull . No. 153, U. S. Geol . Surv . , 1898, p . 264 (catalogue name) .

Cyathocrinus crateriformis WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, I ,

1879, p . 148 (catalogue name) .-MILLER, North Amer. Geol . and Pal . , 1889,

p. 235 (catalogue name).

The description by Troost is as follows:

Our crinoid resembles in external form some species of the genus Poteriocrinites par-

ticularly the P. granulosus of Phillips ; but if we observe the arrangement of the plates,

it can not be classed in this genus . According to Phillips Poteriocrinites is composed of

a pelvis [infrabasals ] (not known to Miller) and five costals [basals] (pelvis of Miller)

consequently Miller's becomes a second series of costals [radials ] . The crateriformis

is composed of a pentagonal pelvis divisible into four [five ] parts [infrabasals], five

costals [basals] five scapulars [radials] and three interscapulars [anal plates] . We see

that it does not belong to the category of the Poteriocrinites, nor does it exactly agree

with the characters of the Cyathocrinites, the crateriformis having two hexagonal and

one irregular interscapulars [anal plates] . We class it provisionally with the Cyatho-

crinites, till more complete specimens authorize us to form for it a new genus .

The Cyathocrinites crateriformis has a cylindrical column perforated with a circular

alimentary canal [lumen] . Pelvis [base]-pentagonal, very small , more or less con-

cave, forming the bottom of a deep cavity formed by the level part of the large tumid

pentagonal costals [basals] . Five very tumid pentagonal costals [basals ], the lower

part of which form the whole of the sides of the pelvic cavity—then turning outwards

they form the base of the cup , and turning upwards they form the side of the cup ,

where they assume a tumid almost globular form . Then follow five broad pentagonal

scapulars [radials] the superior surface of which is provided with a groove for the recep-

tion of arms. Three irregular pentagonal intercostals [anals ] complete the rim of the

cup. The plates are all tumid. The whole of the complicated figure will be better

understood by consulting the plates .

It was discovered in Decatur County, Tennessee .

Observations.-Troost's specimen of this species preserves only the

dorsal cup to the top of the radials. His figure represents the sides.

of the calyx as much too divergent. They are vertical or even

inclined slightly inward toward the top.

Formation and locality.-Chester group, Chester, Illinois ; Ten-

nessee ? The locality given for Doctor Troost's specimen is Decatur

County, Tennessee, but his collections from Decatur County are from

the Brownsport limestone and the genus Eupachycrinus is not known

to occur lower than the Mississippic horizon, hence there is probably

an error in the locality label .

Cat. No. 39971 , U.S.N.M.
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Genus AGASSIZOCRINUS Troost.

Agassizocrinites TROOST, Proc . Amer. Ass . Adv. Sci . , II (read 1849) , 1850, p . 62

(nomen nudum); MSS . , 1850.-OWEN and SHUMARD , Journ . Acad . Nat. Sci .

Phila. (n . ser. ) , II , 1851 , p . 93 ; Geol . Rep. Iowa, Wisconsin, and Minnesota,

1852, p. 597.-SHUMARD, Marcy's Rept. Red Riv. Exped . Louisiana, 1853,

p. 173.-HALL, Rep. Geol . Surv. Iowa, I, Pt . 2 , 1858 , p. 684.-SHUMARD,

Trans. Acad . Sci . St. Louis, II , No. 2 , 1866 , p . 352.—WORTHEN, Geol. Rep .

Illinois , V, 1873, p . 556.—MeEK, Amer. Journ . Sci . , 3d ser. , VII , 1874,

p. 484.-ZITTEL, Handb . d . Pal . , I , 1879 , p . 361.—WACHSMUTH and SPRINGER,

Rev. Palæocrinoidea , III , 1886 , p . 262.- MILLER, North Amer. Geol . and

Pal. , 1889 , p. 221.-ZITTEL, Text-Book Pal . (Eastman trans . ) , 1896 , p . 162.—

BATHER, A Treatise on Zool . , III , the Echinoderma, 1900 , p . 181 .

Astylocrinus ROEMER, Leth. Geogn . (Ausg. 3) , 1854 , p . 229.-DUJARDIN and

HUPÉ, Hist. nat . Zooph . Ech. , 1862, p . 159 .

The original description by Troost is as follows :

GENERIC CHARACTERS .

Pelvis-composed of five plates [infrabasals] terminating at the base in a solid point,

without cicatrice for a column .

Costals [basals] five , subhexagonal .

Scapulars [radials] five , pentagonal .

Arms [primaxils ] five, pentagonal .

Observations.-In Doctor Troost's formula the term arms is used

for arm plates or primaxils. The arms are ten in number, large,

uniserial and bear long pinnules.

Genotype.-Agassizocrinus dactyliformis Troost.

AGASSIZOCRINUS DACTYLIFORMIS (Troost) Shumard.

Plate 12 , fig. 1 .

Agassizocrinites dactyliformis TROOST, Proc. Amer. Ass. Adv. Sci . , II (read 1849) ,

1850, p. 62 (nomen nudum) ; MSS . , 1850 .

Agassizocrinus dactyliformis SHUMARD , Marcy's Rep. Red Riv. Louisiana, 1853,

p. 173, pl . 1, fig . 7.-HALL, Rep. Geol . Surv . Iowa, I , Pt . 2 , 1858 , p . 685.-SHU-

MARD, Trans. Acad . Sci . St. Louis, II , No. 2 , 1866, p . 352 (catalogue name).—

MEEK and WORTHEN , Geol . Surv. Illinois, V, 1873, pl . xx1 , figs . 7a , b.—

WACHSMUTH and SPRINGER , Rev. Palæocrinoidea, III , 1886 , p . 365 (cata-

logue name) .—MILLER, North Amer. Geol . and Pal . , 1889 , p . 221 (catalogue

name) .— KEYES , Missouri Geol . Surv . , IV. , Pt . 1 , 1894 , p . 221.—Weller,

Bull . No. 153 , U. S. Geol . Surv. , 1898 , p . 74 (catalogue name) .

The original description by Troost is as follows :

This crinoid, as is seen in the figure, has an obtuse conical form and is composed of:

Pelvis [base],-five plates ? irregular quadrilateral , two sides elongated and curvi-

linear, joining with the other plates, at the base in a solid point , two cycles forming

the superior part , joined with the other plates, form the circular superior border.

Costals [basals]-five, subhexagonal,-they are placed in the reentering angles of

the circular border of the pelvis .

Scapulars [radials] , five pentagonal placed in the reentering angles of the series of

the costals [basals] .

Interscapulars [anal plates]-five, small , irregular plates.

Arms [primaxils ] , five , pentagonal supporting two hands [arms].

It is uncertain how the pelvis [base] is divided ,-some traces of sutures are slightly

visible but they are so closely anchylosed that no reliance can be put on them, and
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judging from fragments of this pelvis in my collection no suture is visible, and only

a very small cavity in its interior, and no traces of any canal towards the base being

perceptible-in fact almost the whole pelvis is solid carbonate of lime.

All the plates are very thick. The articulating surfaces broad and transversely

irregularly striated , and possess a small abdominal cavity.

It occurs near Huntsville, Alabama, in Carboniferous strata , and I found numerous

fragments of it in the Silurian in Decatur County in Tennessee, so that it seems to

belong to two geological ages.

Observations.-The infrabasals of Doctor Troost's type are not pre-

served, but his collection contains the infrabasals of a slightly larger

individual used for the description . The transverse, irregular striæ ,

mentioned by Doctor Troost, on the upper surface of these plates are ,

no doubt, the ramifying furrows described by Wachsmuth and

Springer [ 1886 , p . 263] .

Formation and locality.-Kaskaskia limestone. Huntsville , Ala-

bama; Chester, Illinois ; Washington County, Arkansas ; Crittenden

County, Kentucky.

The fragments reported by Doctor Troost as from Decatur County,

Tennessee, are probably incorrectly identified , as his collections at

that locality are from the Brownsport limestone and it is unlikely that

the species persists from that horizon to the Kaskaskia .

Cat. No. 39918 U.S.N.M.

AGASSIZOCRINUS, species undetermined.

Plate 7, figs . 6, 7.

Agassizocrinites TROOST, MSS . , 1850.

The description by Troost is as follows:

I possess numerous basal or pelvic parts of the Agassizocrinites which I think

belong to other species. Some have the form as represented by fig . 2 , plate 7 , in

which the joints are well preserved , in some of them the junctions are entirely obliter-

ated . Others have the form of a segment of a sphere-in these no divisions are per-

ceptible, and they probably belong to different species . They occur in different

formations-I found some near White's Creek Springs- Carboniferous-others near

Huntsville, Alabama, also Carboniferous, while the greatest number were found in

Decatur County, Tennessee-Silurian .

Observations. Of the fragments mentioned above only the one

figured is to be regarded as possibly of an undescribed species . The

specimen from which the figure is drawn is missing from the collec-

tion, but if the drawing is accurate it differs from Agassizocrinus

dactyliformis in the shorter infrabasals and radials and consequently

in the much shorter and broader calyx .

The locality of the figured specimen is not designated . Its horizon

is probably Upper Mississippic or Carbonic as the genus is not known

to have a wider range.

The fragments from Decatur County may belong to different

species or even to different genera but in the absence of either descrip-

tions or figures it is impossible to determine their character.

63330-09-7
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Family ENCRINIDÆ Bather.

Genus STEMMATOCRINUS Trautschold .

STEMMATOCRINUS TRAUTSCHOLDI Wachsmuth and Springer.

Plate 7, figs . 12, 13 , 14.

Cyathocrinites robustus TROOST, Proc . Amer. Ass. Adv. Sci. , II (read 1849) , 1850,

p. 61 (nomen nudum) ; MSS . , 1850 .

Cyathocrinus robustus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , I , 1879 ,

p. 149 (catalogue name).—MILLER, North Amer. Geol . and Pal . , 1889 , p . 236

(catalogue name).

Stemmatocrinus trautscholdi WACHSMUTH and SPRINGER, Rev. Palæocrinoidea,

III, 1886 , p . 256 , pl . 1x, figs . 7, 8. - MILLER, North Amer. Geol . and Pal. ,

1889, p. 282 (catalogue name) .-WELLER, Bull . , No. 153, U. S. Geol. Surv . ,

1898 , p. 601 (catalogue name) .

The description by Troost is as follows :

It is almost hemispherical, smooth and remarkably strong, the plates being very

thick as is seen in the figure . The pelvis [base] is small-no divisions preceptible.

The column is cylindrical, the costals [basals ] short pentagonal and the scapulars

[radials] broad and the whole of the superior margin excavated for the reception of

the arms. No interscapulars [interbrachials] are visible.

Observations. The description by Wachsmuth and Springer cited

above gives all that is known of the species.

The four specimens in the Troost collection preserve only the

dorsal cup to the top of the radials.

Formation and locality.-Keokuk horizon of the Tullahoma forma-

tion. Harpeth River and White's Creek Springs, Davidson County,

Tennessee.

Cat. No. 39972, U.S.N.M.

Genus ERISOCRINUS Meek and Worthen.

ERISOCRINUS ( ?) BIPARTITUS (Troost).

Plate 6 , figs . 8 , 9.

Donacicrinites bipartitus TROOSt, MSS . , 1850 .

The following description is by Troost :

The only difference between this and D. simplex seems to be the elevated ridge

which runs longitudinally over the joints composing the hands. In this the cup is

complete and shows the construction of the pelvis and superior plates .

Decatur County , Tennessee .

Observations.-Doctor Troost's specimen of this species has been

misplaced and having only the figures and his somewhat meager

description for the determination of the species it is placed with

doubt in the genus Erisocrinus. The general form of the crinoid

suggests that of Erisocrinus whitei Meek and Worthen, but the

dorsal cup of the latter is much lower and the first arm plates are

higher.
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Order FLEXIBILIA Zittel.

Family ICHTHYOCRINIDÆ Bather.

Genus ICHTHYOCRINUS Conrad.

ICHTHYOCRINUS TIARÆFORMIS (Troost) Hall.

Plate 7 , figs . 15 , 16, 17.

Cyathocrinites tiaraformis TROOST, Proc . Amer. Ass. Adv. Sci . , II ( read 1849 ) ,

1850 , p. 60 (nomen nudum) ; MSS . , 1850 .

Ichthyocrinus tiaraformis HALL, Rept . Geol . Surv . Iowa, I , Pt . 2 , 1858 , p . 558.—

SHUMARD, Trans . Acad Sci . St. Louis, II , No. 2 , 1866 , p . 378 (catalogue name) .—

WACHSMUTH and SPRINGER, Rev. Palæocrinoidea , I , 1879 , p . 35.-MILLER ,

North Amer. Geol . and Pal. , 1889 , p . 256 (catalogue name ).- WELLER , Bull .

No. 153 , U. S. Geol . Survey, 1898 , p . 312 ( catalogue name) .

The description by Troost is as follows :

When I discovered this very perfect specimen I put it down as belonging to a new

genus , as I found , or at least thought I found , nothing analogous to it in Miller or

Goldfuss, I was therefore surprised when I got possession of Murchison's " Silurian

System" to find a fine figure and description by Phillips of the Cyathocrinites [ Ichthyo-

crinus] pyriformis , which, except in some specific differences, coincides with the

fossil under consideration . I am glad nevertheless that Phillips himself says " but

in Miller's technical arrangement it ought probably to constitute a new genus . "—It

is therefore only necessary for me to mention in what respect it differs from the C.

pyriformis.

Its difference in general dimensions is pretty considerable . The C. tiaraformis is

30 mill . m. long by a diameter of 35 mill . m.; the dimensions of the C. pyriformis

taken from the figure in Murchison is 20 mill m. long and 15 mill . m . in diameter.

The cicatrice for the column in the tiaraformis is about 8 mill . m. in diameter whereas

that of the pyriformis seems hardly one-fourth of this dimension . In the pyriformis

the pelvic [basal] plates do not project beyond the diameter of the column [? ] and

increase only slightly together with the costals .- In the tiaraformis on the contrary

the pelvis [base] projects considerably beyond the column, the diameter of the

column being 8 mill . m . while that of the pelvis [base] , taken from one of the angles

to the opposite edge is 11 mill . m . and increasing more rapidly in diameter at every

series of successive plates till it terminates almost, abruptly and forms an almost level

summit which gives it somewhat the appearance of an oriental turban, (tiara from

which its name) .

But it differs still more from the pyriformis in the subdivision of the hands, we see

on the figure of the C. pyriformis ( Sil . Syst . pl . 17 , fig . 6 ) that it terminates at the

summit in 40 fingers, whereas, as appears from my figure, the tiaraformis terminates

in 20 fingers.

I discovered it in Davidson County, Tennessee, near White's Creek Springs amongst

the disintegrations of the Carboniferous and Devonian strata . It is changed into

silex like most of the fossils of this locality . I found only one specimen , and it being

without blemish it forms one of the ornaments of my collection . I never understood

that even a fragment of it was found , so that it must be very rare.

Observations.- In Hall's description of this species [ 1858 p. 558 ] he

speaks of the " absence of basal plates," but Troost's desciption

emphasizes the projection of these plates beyond the column . Mr.

Frank Springer who has the type in his possession assures me that
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Troost is correct in his observation, the basal plates being distinctly

visible beyond the column.

Formation and locality.- Keokuk horizon of the Tullahoma forma-

tion . White's Creek Springs, Tennessee.

Cat. No. 54236, U.S.N.M.

Genus CLEIOCRINUS Billings.

Campanulites TROOST, Proc. Amer. Ass . Adv . Sci . , II ( read 1849 ) , 1850 , p . 60

(nomen nudum ); MSS . , 1850.-SHUMARD , Trans. Acad. Sci . St. Louis, II ,

No. 2 , 1866 , p . 356 (catalogue name).-MILLER, North Amer. Geol. and Pal. ,

1889 , p. 230 (catalogue name) .— BATHER, A Treatise on Zoology, III , The

Echinoderma, 1900 , p . 202 (catalogue name) .

Cleiocrinus BILLINGS, Rep . Progr . Geol . Surv . Canada, 1857 , p . 276.—SHUMARD,

Trans . Acad . Sci . St. Louis, II , No. 2 , 1866 , p . 359 (catalogue name) .— ZITTEL,

Handb. d . Pal . , I , 1879 , p . 357.—WACHSMUTH and SPRINGER, Rev. Palæo-

crinoidea, I , 1879 , p . 35 ; III , 1886 , p . 152.-MILLER, North Amer. Geol . and

Pal. , 1889 , p . 231.-BATHER, A Treatise on Zoology , III , The Echinoderma,

1900 , p . 191. -SPRINGER, Mem. Mus . Comp. Zool . , XXV, No. 2 , 1905 , p . 93 .

Doctor Troost's description of Campanulites is as follows :

Body bell shaped or inverted conical , composed of polygonal plates .

Superstructure unknown.

Supported by a column composed of joints like the crinoids with a circular (?)

alimentary canal [lumen] .

Observations . This meager description is supplemented by the

detailed description of the species which was, no doubt, intended by

the author to serve in partial definition of the genus. Cleiocrinus

has since been fully defined in Mr. Springer's admirable monograph

cited above.

CLEIOCRINUS TESSELLATUS (Troost ) .

Plate 7, fig. 11 .

Campanulites tessellatus TROOST, Proc . Amer . Ass . Adv . Sci . , II (read 1849 ) , 1850 ,

p. 60 (nomen nudum) ; MSS . , 1850.-SHUMARD, Trans. Acad . Sci . St. Louis,

II, No. 2 , 1866 , p . 356 (catalogue name) .-MILLER, North Amer. Geol . and

Pal. , 1889, p . 230 (catalogue name).

The original description by Troost is as follows :

This fossil resembles more or less the figure of the Echinosphærites tessellatus, as

represented by Deverneuil (see Russia vol . II , plate 27 , fig. 7) . I am not acquainted

with the E. tessellatus , all my knowledge of it , is derived from the above mentioned

work, from which it seems that the Echinosphærites are not supported by a column.

Our fossil therefore must belong to a different genus, to which I have applied the name

of Campanulites . Though our specimen is much mutilated , particularly near the base,

it shows nevertheless that it was affixed to a stem with an alimentary canal [lumen] ,

two entrochi being still attached to the body . I was not able to ascertain the con-

struction of the base or pelvic plates it projecting only half above the limestone and

this part principally is mutilated , while the other half of the fossil is entirely imbedded

in it, and the fossil itself being carbonate of lime, I had no means to separate it from

its matrix .

The plates of which the body is composed are polygons of various forms mostly com-

pressed hexagonal . In proportion as the body increases in length; its diameter
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increases also, notwithstanding the plates continue of the same size ; but we find some

of them changed , having then a cuneiform summit , which admits some additional

plates in the following rows. These cuneiform or pentagonal plates seem to be irreg-

ularly dispersed over the body . The surface of the plates is slightly convex, and

radiating striae run from the centre towards the sides.

This is the only character which distinguishes these plates fromthose of the Melonites

which are granulated .

Nothing is known of its superior part as appears from the figure I conjecture from

some appearances that it terminated in an uniform margin .

I found it on the bank of Duck River near Columbia , Maury County, Tenn . The same

Silurian as the vicinity of Nashville.

Observations. As shown by the figure, only a portion of the calyx

of this specimen is preserved , but the arrangement of the plates, their

striated surfaces and crenulated sutures place it in the genus Cleio-

crinus. The radiating ridges mentioned by Troost appear on plates

preserving the outer surface but where this is removed the plates are

crossed longitudinally by fine grooves which probably formed chan-

nels within the substance of the plates. These are continuous across

adjacent plates.

The species is most nearly related to C. magnificus Billings, but it

differs in the form of the body which was apparently more slender ,

and in the shape of the plates which are longer and narrower than in

C. magnificus.

Formation and locality .-Lebanon limestone division of the Stones

River formation . Duck River, near Columbia, Maury County,

Tennessee .

Cat. No. 39910 , U.S.N.M.

Order DICYCLICA CAMERATA Bather.

Family DIMEROCRINIDE.

Genus DIMEROCRINUS Phillips.

DIMEROCRINUS ROEMERI (Troost).

Plate 15, fig. 4.

Gilbertsocrinites roemeri TROOST, MSS. , 1850 .

The original description by Troost is as follows :

It is inverted conical. The column is cylindrical with a pentapetalous alimentary

canal [lumen] . The plates are slightly tumous . The five arms are divided into ten

hands before they reach the rim of the cup.

Decatur County, Tennessee .

Supplementary description .-Calyx obconical ; height to the arm

bases 12 mm.; greatest diameter 15 mm.

Infrabasals five , small , only their superior angles projecting beyond

the column ; basals large , thier lower portions slightly nodose ; radials

thelargest plates of the calyx ; first primibrachs with a variable number
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of sides-pentagonal or hexagonal ; primaxil succeeded by two or three

secundibrachs which are separated by an elongate intersecundibrach.

Interbrachial formula 1 , 2 , 2 , 2. The first anal plate truncates the

posterior basal and is succeeded by two rows of three plates each.

The posterior basal with the succeeding anals form a straight longi-

tudinal row of hexagonal plates decreasing in size upward.

The surface is without ornament except for the low nodes men-

tioned above and a faint ridge which begins at the upper margin of

the radials and traverses the radial series of plates becoming stronger

near the arm bases . The interbrachial and anal areas are not strongly

depressed.

The tegmen, arms, and column are not preserved .

Upper stem joint circular, lumen pentalobate.

Observations. This species resembles the specimens figured by

Wachsmuth and Springer [ 1897 , plate 18 , figs . 6a-d] , under the

name of Thysanocrinus inornatus , but it differs from them in lacking

the strongly elevated median row of anal plates and in the less pro-

nounced depressions between the arms. The present specimens are

also smaller than those figured by Wachsmuth and Springer.

Formation and locality.-Brownsport limestone. Decatur and

Perry counties, Tennessee.

Cat. Nos. 39968, 39979, U.S.N.M.

Family LAMPTEROCRINIDÆ Bather.

Genus LAMPTEROCRINUS Roemer.

Balanocrinites TROOST (not AGASSIZ 1845) , Proc . Amer. Ass . Adv. Sci. , II (read

1849 ) , 1850 , p . 60 (nomen nudum) ; MSS . , 1850.

Lampterocrinus ROEMER, Die. Sil . Fauna des westl . Tenn . , 1860 , p . 37.- HALL,

Trans. Albany Inst . , IV, 1863 , p. 202. -SHUMARD, Trans. Acad. Sci . St.

Louis, II , No. 2 , 1866 , p . 378 ( catalogue name) .—HALL, 20th Rep . New York

State Cab. Nat. Hist . , 1868 , p. 328.- ZITTEL, Handb. d. Pal. , I , 1879, p.

375.-WACHSMUTH and SPRINGER , Rev. Palæocrinoidea, II , 1881 , p . 199.-DE

LORIOL , Pal . Française , XI (Crinoides) , p. 59.—WACHSMUTH and Springer,

Rev. Palæocrinoidea , III , 1885 , p. 101. -MILLER, North Amer. Geol. and

Pal . 1889 , p . 257 (catalogue name) .—ZITTEL , Text-Book Pal . (Eastman trans. ) ,

1896 , p . 145. -WACHSMUTH and SPRINGER, North Amer. Crinoidea Camerata,

1897 , p . 207.-BATHER , A Treatise on Zoology , III , The Echinoderma, 1900 ,

p. 199.

The original description by Troost is as follows :

GENERIC CHARACTERS .

Pelvis [base] pentagonal , divisible into five parts.

Column pentagonal with circular alimentary canal [ lumen ] articulating surface

striated near the margin .

Costals [basals] first series five , pentagonal, placed upon the five sides of the pelvis,

forming a pentagon with five re-entering angles .

Second series [radials ] five , heptagonal , placed in the re-entering angles of the

pentagon formed by the first series of costals [basals] .

Scapulars [second primibrachs ] , five , pentagonal , the superior angle cut out for the

insertion of arms, which are placed upon the heptagonal [? ] plates of the second series

of costals [primibrachs] .



TROOST'S CRINOIDS OF TENNESSEE- E. WOOD. 103

Interscapulars [interbrachials] five, pentagonal placed in the angles formed by the

heptagonal plates of the second costals [radials] , and support three small tumous plates

between the arms upon which rest the coronal integument [tegmen] .

Arms, five-subdivision unknown .

Observations. The name Balanocrinus was preoccupied , having

been used by Louis Agassiz in 1845 for a genus of the family Pen-

tacrinidæ. Full descriptions of this genus, references to which are

to be found in the synonymy, have been given by Roemer, Wachs-

muth and Springer, and others.

LAMPTEROCRINUS TENNESSEENSIS Roemer.

Plate 7, figs . 8, 9 , 10.

Balanocrinites sculptus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850,

p. 60 (nomen nudum) , MSS . , 1850.

Lampterocrinus tennesseensis ROEMER, Die Sil . Fauna des westl . Tennessee, 1860,

p. 37, pl . iv , figs . la-d.—SHUMARD , Trans . Acad . Sci . St. Louis, II , No. 2,

1866 , p . 379 (catalogue name) .—WACHSMUTH and SPRINGER , Rev. Palæo-

crinoidea , II , 1881 , p . 201 (catalogue name) .-MILLER , North Amer. Geol .

and Pal . , p . 257 (catalogue name) .-WACHSMUTH and SPRINGER , North Amer.

Crinoidea Camarata , 1897 , p . 208 , pl . x , figs . 10 a-d.

The following description is by Troost :

It resembles the acorn of the oak particularly if we consider it without the column .

It has apparently a cylindrical form but when we take a top or bottom view it is pentag-

onal . It is beautifully and regularly ornamented with elevated ridges, proceeding

from the angles of the pentagonal column and ascending to the centres of the costals

[basals] . From five to six of these ridges join together in the centre of the first series

of costals [basals] ; on the second series, (heptagonal plates) we have from six to seven ,

on the scapulars [first primibrachs] we have only three which join together immedi-

ately below the arm joints , while on the interscapulars [ interbrachials ] we have again

from five to six ridges forming in this manner by their junction a number of acute and

obtuse triangles and ornamenting the whole surface most elegantly, and which will

be better conceived by examining the figures than can be conveyed by words. In

these delineations I have endeavored to represent the different sides of the fossil

which show any variation in the configuration produced by the irregularity in the

numberof these ridges on the various plates, which arrangement on the whole exhibits

such remarkable regularity . In most of them these ridges are single as represented

in the figures, in others, without exhibiting a specific difference , they are double and

triple, and in this case the joints of the plates are obliterated .

They occur in Decatur County , Tennessee, where they are pretty abundant, never-

theless perfect specimens are rarely met with--they are mostly changed into silex .

Observations.-Doctor Troost failed to recognize the existence of

more than one primibrach in the radial series , hence his figures are

incorrect in the upper portion of the calyx.

The full description of the species by Roemer did not appear until

ten years after Troost's description and figures were ready for pub-

lication, but as the former is the first to be published the species

is lost to Troost.

Formation and locality.-Brownsport limestone, Eucalyptocrinus

zone of the Beech River formation . Decatur and Wayne counties ,

Tennessee.

Cat. No. 39920, U.S.N.M.
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Family RHODOCRINIDÆ Bather.

Genus DIABOLOCRINUS Wachsmuth and Springer.

DIABOLOCRINUS VESPERALIS (White) .

Gilbertsocrinites americanus TROOST, Proc . Amer. Ass . Adv . Sci . , II (read 1849) ,

1850 , p . 61 (nomen nudum) .

Rhodocrinus vesperalis WHITE , Proc . U. S. Nat . Mus . , II , 1879 , p . 252 , pl . 1 , figs .

11 , 12.-WACHSMUTH and SPRINGER, Rev. Palæocrinoidea II , 1881 , p . 212

(catalogue name) .—WHITE , 12th Ann . Rep . U. S. Geol . Surv . Terr. , Hayden,

1883 , p. 129 , pl. xxxv, figs . 4a , b .-MILLER, North Amer. Geol . and Pal . ,

1889 , p . 278 .

Lyriocrinus sculptilis MILLER (not HALL, 1851 ) , Journ . Cincinnati Soc . Nat. Hist . ,

V, No. 2 , 1882 , p . 83, pl . ш , figs . 6 , 6a-b.

Lyriocrinus sculptus MILLER , Journ . Cincinnati Soc . Nat. Hist. , V , No. 3 , p. 117.

Archæocrinus sculptus WACHSMUTH and SPRINGER, Rev. Palæocrinoidea, III ,

1885, p. 98. MILLER , North Amer. Geol . and Pal . , 1889 , p . 225 (catalogue

name).

Diabolocrinus vesperalis WACHSMUTH and SPRINGER, North Amer. Crinoidea

Camerata, 1897 , p. 251 , pl . xi , figs . lc, d.

The following description is by Troost :

I believe this species is the first of the genus Gilbertsocrinites established by Phillips,

that has been found in the United States . It resembles , in its general form , none of

those that are figured by Phillips . (Phillips , Geol . of Yorkshire, pl . 4. )

It is compressed-globular. The pelvis [infrabasals] which is sunk in an excavation,

is small , pentagonal and perforated by a circular, more or less lobated aperture, and

divided into five parts . It supports five elongated hexagonal costals [basals ] forming

a decagon with five reentering angles, which supports five heptagonal 2nd costals

[radials] and five pentagonal intercostals [interbrachials] , placed in the reentering

angles . The heptagonal plates bearing five pentagonal scapulars [primibrachs]

from which proceed the arms divided into hands . The capital integument is more or

less globular and terminates in the centre in a proboscis-like aperture, and is covered

with numerous small polygonal plates.

It occurs in the vicinity of Knoxville , East Tennessee, which I consider as the in-

ferior Silurian , and is associated with Calymene fischerii.

Observations.-Doctor Troost's specimens are typical and well

preserved individuals of the species.

Formation and locality.-Trenton group. Near Knoxville, Ten-

nessee .

Cat. No. 39970 , U.S.N.M.

Genus SIDEROCRINUS Troost.

Siderocrinites TROOST, MSS . , 1850 .

The specimen upon which this genus is founded shows only the

inner surface of the basal portion of a large crinoid which had a

deep basal excavation . It retains only the infrabasals , basals , and

two radials . The basal excavation of the specimen makes its inner

surface convex, and it was naturally mistaken by Troost for the

outer surface of a convex form . Farther clearing away of the

matrix reveals the presence of a long spine on the outer surface of

the radials which determines the orientation of the specimen . Being

founded upon a misconception of the nature of the specimen, Doctor

Troost's description is misleading and has been omitted .
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Supplementary description.-There are five large infrabasals , and

five thick basals, truncated across their upper margins. These are

the largest of the plates preserved . Radials quadrangular, their

inner surface traversed by two sharp ridges with rounded hollows

between them. These ridges start from near the proxinal margin

of the plates and diverge slightly toward the outer margin, where

they are about one third the width of the plates apart. The outer

surface of the radial bears a long spine, about 2 mm. in diameter

at its base. The one uncovered from the matrix was broken off at

a length of about 3 mm. Theupper margin of the radial is crenulate,

but it is difficult to determine how much of this crenulation may

have been produced by fracture or solution .

Observations. The genus seems to be related to Gilbertsocrinus,

but differs from it in the peculiar form of the basals and radials . It

is recorded from a horizon much lower than that of any described

species of Gilbertsocrinus . On the whole the fossil is a puzzling one

and too poorly preserved for an altogether satisfactory determination

of its affinities .

SIDEROCRINUS ORNATUS Troost.

Plate 12 , fig . 7.

Siderocrinites ornatus TROOST, MSS . , 1850 .

The name ornatus refers to the two diverging ridges on the interior

of the radials and the fluted character of their distal margins.

Formation and locality .- Brownsport limestone . Decatur County,

Tennessee.

Cat. No. 39935, U.S.N.M.

Class STELLEROIDEA Gregory .

Genus PALAEASTER Hall .

PALAEASTER ANTIQUA (Troost).

Plate 8, fig. 1 .

Asterias antiqua TROOST (not HISINGER 1837) , Trans . Geol . Soc . Pennsylvania ,

I , 1835, p . 232 , pl . x , fig . 9 ; Proc . Amer. Ass . Adv . Sci . , II (read 1849) , 1850 ,

p. 59 (catalogue name) .

Petraster antiqua SHUMARD, Trans. Acad . Sci . St. Louis, II , No. 2, 1866 , p . 386

(catalogue name) .

Palaeaster (Argaster) antiqua HALL, 20th Rep . New York State Cab . Nat. Hist . ,

rev. ed. , 1870 , p. 329 .

Palaeaster antiquus MILLER, North Amer. Geol. and Pal . , 1889 , p . 265 (catalogue

name).

Argaster antiqua Gregory , Geol . Mag. , 4th dec . , VI, 1899 , p. 345 (gen. ref. ) .

The following description is by Troost :

I described the Asterias antiqua in a memoir read before the Geol . Soc . of Pennsyl-

vania, which was published in the transactions of that society in April , 1834 ( vol . 1 ,

pag. 232) . Since that time two naturalists have given the name of Asterias antiqua

to different species of Asterias-Hisinger in his Lethaea Sveciaca Holmiae 1837 pag.

89 Tab. 26, fig . 6 , and Professor Locke of Cincinnati . ( I do not recollect where
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the latter has published his description . ) As the Tennessee fossil has priority, I

will continue to consider it as Asterias antiqua.

The plate which accompanied the description in the transactions mentioned above,

does not give the true figure of this Asterias , I subjoin here a better representation

under figure 1.

I stated in the memoir ( loco cit . ) that other Asterias occurred in the strata of Ten-

nessee . One of them after proper investigation I consider merely a parasite . Of

this parasitic fossil two individuals are attached to the interior surface of an Orthis

formosa, the one is 8 mil . ms. from the tip of one of the rays to that of the opposite

ray, while the other is microscopic .

It occurs in Decatur County, Tennessee in Silurian Limestone. The second above

mentioned although very mutilated , I will now describe under the name of Comatula?

prisca-and the third under the name of Astrias tennesseeæ.

The Asterias antiqua is a rare fossil .-The specimen here figured is the only one

that I have seen-very rarely fragments of it are found . They are generally so incor-

porated with the limestone, that it is impossible to develop any from its matrix.

The one which is here figured was brought to light by erosion ; it fortunately lying

parallel to the eroded surface ; the fossil , being likewise carbonate of lime, is also

more or less eroded at its surface . It was found in the Silurian limestone on Har-

peth River, Davidson County, Tennessee . Associated with Spirifer lynx [Platy-

strophia biforata lynx], Cyathophlla [ Streptelasma ] , Orthis [Dalmanella testudinaria] , &c.

The only starfish in the Troost collection is in the possession of

Prof. Charles Schuchert. He informs the writer that Hall's de-

scription of this specimen is erroneous and that it belongs to a

new genus. A description of both genus and species will soon be

published by Professor Schuchert.

In the absence of the specimen no changes or corrections could

be made in Troost's description.

FOSSILS OF UNCERTAIN RELATIONSHIP .

Asterias tennesseex. The specimen described under this name is

a large silicious pseudomorph, the character of which is well shown

by Troost's figure (plate 8, fig. 11 ) . Its parts being arranged on

a plan of five, the pseudomorph probably had some portion of an

echinoderm as a basis for its growth, but the original structure is

too completely obliterated to determine what this may have been.

The specimen was found in the Tullahoma formation of Cannon

County, Tennessee.

Cat. No. 39913, U.S.N.M.

Comatula prisca .-The specimen to which Doctor Troost has

given this name is missing from his collection . The figure shows

an approximately circular body with eight irregular rays. It is

probably the root of a crinoid .
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Class ECHINOIDEA Agassiz.

Order MELONITOIDA Gregory.

Genus MELONITES Norwood and Owen.

MELONITES MULTIPORA Norwood and Owen.

Doctor Troost records the occurrence of Melonites multipora in

Tennessee . He says of these specimens :

The plates of the Melonites which we find in Tennessee and which coincide with

the figures of the assulae Asteria quinquelobe of Goldfuss (see loco . cit . ) are short

hexagonal prisms more or less laterally compressed, wedge shaped , superior or exter-

nal surface, generally smooth.

The animals to which these plates belonged must have been very abundant at

the period of the formation of our lower Carboniferous or Superior Devonian Strata

which prevail in Stewart, Montgomery, Humphreys and Dickson Counties namely

over the principal iron region of Tennessee-some parts of the strata are almost en-

tirely made up of these plates and large numbers of them may be collected from

the disintegrations of these rocks-they are siliceous and generally associated with

Cidarites tennesseex, Pentremites florialis, Trilobites (Calymene? ) joints and other

parts of crinoids, (circular and elliptical ) Fenestellae and fragments of shells-

bivalves) .

MELONITES GRANULATUS Troost.

Melonites granulatus TROOST, MSS . , 1850 .

Compare Melonites giganteus JACKSON , Bull . Geol . Soc . Amer. , VII , 1896 , p .

172 , pl . iv , fig. 19 ; pl . v , figs . 21-24 .

The description by Troost is as follows:

The fragment of this fossil which is in my possession is small and is composed of

parallel ridges or undulations, three elevations and two depressions, and it is so

indefinite that I cannot vouch that it really belongs to the Melonites . Nevertheless

the form and the arrangement of the plates show a great analogy to this genus . If

so it must form a distinct species of it .

It is composed, 1st . , of a longitudinal elevation of about 3 cent . met . broad, of ·

granulated, hexagonal plates of different sizes interlocking each other (the fragment

contains six rows but it is only part of the elevation ) . 2nd . Then follows a depressed

field running parallel to the elevation, of about 12 mil . met . transverse, on which

follows, 3rd. , an elevation which is about 10 mil . met . transverse, and this is suc-

ceeded, 4th, by a depression like the 2nd . , and 5th. , an elevation like the 3rd . My

fragment goes no farther.

The first large longitudinal elevation , as stated above, is constructed of hexagonal

plates . The second , the depressed field,-on this no joints of hexagonal plates are

perceptible, but it exhibits several pairs of pores placed in a regular order .

The third elevation is again composed of hexagonal plates like the principal one

[but less regular in shape and smaller] , the fourth is again constructed like the above

described bi-porous field , while the last elevation is constructed of hexagonal plates .

The fragment in my cabinet which seems only a small part of a whole, is three inches

transversely, and the surface of the plates from 5 to 7 mil . met. transversely, so it

seems it was much larger than the M. multipora the whole of which measured trans-

versely, according to Norwood and Owen, 4.2 inches .

It occurs in East Tennessee between Tazewell and Cumberland Gap , Claiborne

County. It is carbonate of lime and imbedded in limestone which resembles the

compact Silurian limestone of the vicinity of Nashville. In this respect it differs

from the preceding species which is siliceous and occurs in a higher geological posi-

tion. The geological disposition of the place where I found it is difficult to deter-
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mine . The Carboniferous and older strata are, in Claiborne County, so near each

other and so often in contact, that I am not able to state its true geological age.

Observations.-Doctor Troost's type of this species was at first

referred to Melonites giganteus Jackson . The specimen has recently

been sent to Doctor Jackson who considers it a distinct species. In

accordance with the views of this high authority Troost's species is

retained, but in the absence of the types of both species I am unable

to say in what respect M. granulatus differs from M. giganteus Jack-

son. Troost's specimen has extremely thick plates and a strongly

tuberculate surface. The plates of the ambulacral area are too much

eroded to reveal their outlines, but pairs of pores show distinctly on

many of them. The fragment apparently comes from near the

ambitus of a large specimen.

Formation and locality .- Mississippic . Cumberland Gap, Ten-

nessee.

Cat. No. 39909 , U.S.N.M.

Cidarites tennesseex.—This name is given to a number of spines

not represented in the collection . According to the figures, plate 8,

figs. 2-5, they probably belong with the Cidaridæ, but our informa-

tion is too meager to place them with the proper species.



INDEX TO NAMES USED BY TROOST FOR SPECIES DISCUSSED IN THIS

PAPER.

Actinocrinites agassizi Troost= Eretmocrinus ramulosus ..

Actinocrinites cornutus Troost = Eretmocrinus praegravis..

Actinocrinites fibula Troost= Dizygocrinus sacculus ..

Actinocrinites gibbosus Troost= Batocrinus gibbosus..

Page.

68

66

72

64

Actinocrinites holbrooki Troost= Lobocrinus robustus . 76

Actinocrinites humboldti Troost - Actinocrinus magnificus...

Actinocrinites marineri Troost = Eretmocrinus spinosus..

Actinocrinites moniliformis Troost = Periechocrinus?, species undetermined ..

Actinocrinites mortonii Troost - Dizygocrinus unionensis ...

Actinocrinites nashville Troost - Lobocrinus nashvillæ..

Actinocrinites sayi Troost = Batocrinus sayi….

Actinocrinites tennesseex Troost=

Actinocrinites urna Troost Batocrinus grandis ...

Actinocrinites verneuili Troost Melocrinus roemeri…….=

[Agaricocrinus americanus ..

Agaricocrinus arcula...

Agaricocrinites tuberosus Troost = Agaricocrinus crassus .

Agassizocrinites dactyliformis (Troost) Shumard = Agassizocrinus dactyliformis .

Agassizocrinites " doubtful " =Agassizocrinus, species undetermined ...

Agassizocrinites gracilis Troost= Scytalocrinus? gracilis………

Asterias antiqua Troost= Palaeaster antiqua..

Asterias tennesseex Troost . A pseudomorph...

=

Balanocrinites sculptus Troost = Lampterocrinus tennesseensis .

Cacabocrinites sculptus Troost = Dolatocrinus grandis……

Campanulites tessellatus Troost = Cleiocrinus tessellatus ..

Caryocrinites globosus Troost Caryocrinus globosus....

Caryocrinites granulatus Troost - Caryocrinus milligani.

Caryocrinites hexagonus Troost = Caryocrinus bulbulus.

Caryocrinites insculptus Troost = Caryocrinus milligani .

80

67

79

73

Dizygocrinus unionensis divalis . 74

75

65

Periechocrinus tennesseensis..

Periechocrinus dubius ..

76

77

63

44

58

59

60

Agaricocrinus ponderosus.

Agaricocrinus attenuata …….

60

61

96

97

88

105

106

103

55

100

11

10

11

10

Caryocrinites meconideus Troost= Caryocrinus milligani .. 10

Catillocrinites tennesseex (Troost ) Shumard = Catillocrinus tennesseex . 24

Cidarites tennesseex Troost . Family Cidaridæ, genus and species undetermined . 108

Comatula? prisca Troost . Probably root of crinoid . 106

Codonicrinites gracilis Troost = Pterotocrinus acutus .. 43

Conocrinites lex Troost= Alloprosallocrinus conicus .. 71

Conocrinites tuberculosus Troost= Alloprosallocrinus tuberculosus.

Crumenæcrinites ovalis Troost - Periechocrinus tennesseensis ..

Cupellæcrinites buchii Troost= Marsipocrinus tennesseensis..

Cupellæcrinites conicus Troost = Coccocrinus conicus..

Cupellæcrinites corrugatus Troost Marsipocrinus corrugatus.

Cupellæcrinites inflatus Troost = Marsipocrinus striatus...

Cupellæcrinites laevis Troost= Marsipocrinus tennesseensis.

Cupellæcrinites magnificus Troost Marsipocrinus magnificus .

69

76

30

29

35

33

30

34
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=

Page.

37

37

36

33

Cupellæcrinites pentagonalis Troost Marsipocrinus pentagonalis.

Cupellæcrinites rosaformis Troost= Marsipocrinus rosæformis .

Cupellæcrinites stellatus Troost = Marsipocrinus stellatus ..

Cupellæcrinites striatus Troost = Marsipocrinus striatus .

Cupellæcrinites verneuili Troost= Marsipocrinus verneuili…..

Cyathocrinites conglobatus Troost= Dendrocrinus polydactylus…..

Cyathocrinites corrugatus Troost -Barycrinus hoveyi .....

Cyathocrinites crateriformis Troost - Eupachycrinus boydii..

Cyathocrinites depressus Troost- Hydreionocrinus depressus

Cyathocrinites globosus Troost Cyathocrinus globosus.

Cyathocrinites gracilis Troost -Eupachycrinus maniformis..

Cyathocrinites inflatus Troost = Coeliocrinus cariniferous …….

Cyathocrinites pentasphericus Troost - Baryerinus pentasphericus...

Cyathocrinites planus? Miller- Scaphiocrinus, species undetermined .

Cyathocrinites robustus Troost - Stemmatocrinus trautscholdi…

Cyathocrinites roemeri Troost= Scaphiocrinus huntsvillæ ..

Cyathocrinites sculptus Troost Chirocrinus angulatus..

Cyathocrinites stellatus Troost=Barycrinus stellatus .

Cyathocrinites tennesseex Troost = Cyathocrinus brittsi

Cyathocrinites tiaraformis Troost = Ichthyocrinus tiaraformis..

Dæmonocrinites cornutus Troost= Talarocrinus symmetricus….

Donacicrinites bipartitus Troost= Erisocrinus? bipartitus . .

Donacicrinites simplex Troost = Symbathocrinus robustus

Doliolocrinites ovalis Troost Talarocrinus simplex...

Echino-encrinitesfenestratus Troost= Tetracystis fenestratus..

Eucalyptocrinites conicus Troost Eucalyptocrinus milligani.

Eucalyptocrinites crenatus Troost = Eucalyptocrinus ventricosus..

Eucalyptocrinites extensus Troost= Eucalyptocrinus extensus .

Eucalyptocrinites floridus Troost= Eucalyptocrinus milligani.

Eucalyptocrinites gibbosus Troost= Eucalyptocrinus gibbosus .

Eucalyptocrinites goldfussi Troost Eucalyptocrinus goldfussi.

Eucalyptocrinites lævis Troost= Eucalyptocrinus phillipsi ..

Eucalyptocrinites nashvillæ Troost=Eucalyptocrinus nashvillæ .

Eucalyptocrinites ovalis Troost = Eucalyptocrinus ovalis . .

Eucalyptocrinites phillipsi Troost Eucalyptocrinus phillipsi..

Eucalyptocrinites splendidus Troost = Eucalyptocrinus lindahli .

Eucalyptocrinites tennesseex Troost = Eucalyptocrinus ovalis .

Gilbertsocrinites americanus Troost Diabolocrinus vesperalis..

Gilbertsocrinites? dubius Troost= Periechocrinus dubius ……..

Gilbertsocrinites roemeri Troost - Dimerocrinus roemeri.

Granatocrinites cidaraformis Troost = Orbitremites granulatus .

Granatocrinites globosus Troost = Orbitremites granulatus..

Haplocrinites granulatus Troost = Haplocrinus granulatus.

Haplocrinites hemisphericus Troost=Pisocrinus milligani .

Haplocrinites maximus Troost = Haplocrinus maximus..

Haplocrinites ovalis Troost= Haplocrinus ovalis………..

Haplocrinites steininger Troost=nomen nudum .

Heterocrinites simplex Hall Ectenocrinus canadensis..

Melonites? granulatus Troost Melonites granulatus .

Melonites multipora Norwood and Owen.....

Olivanites globosus Troost = Nucleocrinus globosus...

Olivanites verneuili Troost = Nucleocrinus verneuili.

Pentremites cherokeus Troost- Pentremites sulcatus..

=
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Pentremites florealis Say .. 15

Pentremites pyriformis Say.

Pentremites florealis elongatus Troost= Pentremites florealis ..

Pentremites globosus Troost= Pentremites godoni ..

-Pentremites reinwardtii Troost Troostocrinus reinwardtii .

Pentremites tennesseex Troost= Pentremites elegans .

Pentremites verneuili Troost= Nucleocrinus verneuili .

Platycrinites ann dixoni Troost - Coccocrinus bacca .
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Platycrinites insculptus Troost = Platycrinus insculptus .

Platycrinites polydactilus Troost =Platycrinus huntsvillæ .

Platycrinites saffordi Troost- Platycrinus saffordi...

Poteriocrinites municipalis Troost = Cyathocrinus? municipalis .

Siderocrinus ornatus Troost....

Synbathocrinites granulatus Troost - Symbathocrinus granulatus .

____[Symbathocrinus tennesseensis .
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DESCRIPTION OF PLATES .

The figures on Plates 1 to 8 and figures 1 to 4 on Plate 13 are the original figures

accompanying Doctor Troost's monograph . They were drawn by Major A. Heiman .

All other figures are from original drawings or from photographs retouched by the

author.

All figures are of natural size unless otherwise stated.
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EXPLANATION OF PLATE 1 .

Actinocrinus magnificus Wachsmuth and Springer. A restoration by Maj . A.

Heiman; about one-half natural size ....

This plate was intended by Troost to stand as the frontispiece of his monograph.

Page.

80
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EXPLANATION OF PLATE 2.

Page.

Fig . 1. Caryocrinus globosus Troost, side view..
11

2. Caryocrinus bulbulus Miller and Gurley, side view of the specimen

described by Troost as Caryocrinites hexagonus....
11

3. Caryocrinus milligani Miller and Gurley, side view of a large individual.

This is from Troost's type of Caryocrinites meconideus..
10

4, 5. Top and side views of the same specimen.

6. Top view of another specimen . X2.

7, 8. Side and top views of the form described by Troost as Caryocrinites

granulatus
10

9. Side view of a young individual described by Troost as Caryocrinites

insculptus..
10

10. Pentremites elegans Lyon, side view of the specimen described by

Troost as Pentremites tennesseex . X1 ... 14

11 , 12. Basal and top views of the same specimen.

13. Pentremites pyriformis Say, side view. X1 } ..
13

14, 15. Basal and top views of the same specimen. X1 .
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EXPLANATION OF PLATE 3.

Fig. 1. Pentremites florealis Say, side view. X14…………….

2, 3, 4. Troostocrinus reinwardtii (Troost) , side, top, and basal views of

Troost's type of Pentremites reinwardtii . × 1 ......

5. Pentremites godoni Defrance, side view of specimens described by

Troost as Pentremites globosus . X3....

Page.

15

17

13

6. Nucleocrinus globosus (Troost ) , side view of Troost's type of Olivanites

globosus....
19

7. Nucleocrinus verneuili (Troost) , side view of a worn specimen , drawn in

an inverted position ....
18

8, 9. Basal and top views of the same specimen .

10. Posterior view of a more perfect specimen.

11 , 12 , 13. Top, basal, and side views of the same specimen. The speci-

mens figured were described by Troost as Olivanites verneuili.

14, 15, 16. Pentremites sulcatus Roemer, side, top, and basal views of a

large specimen. This is from Troost's type of Pentremites cherokeus .
16
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EXPLANATION OF PLATE 4.

Figs. 1 , 2. Talarocrinus symmetricus (Lyon and Casseday) , side and basal views .

This is from Troost's type of Dæmonocrinites cornutus…….

3. Haplocrinus ovalis Troost , side view of Troost's type-specimen....

4. Haplocrinus granulatus Troost , side view of the type-specimen...

5. Transverse section of the same specimen.

Page.

41

25

25

6, 7, 8. Haplocrinus maximus Troost, side, basal, and top views of the

type specimen……..
26

9. Coccocrinus bacca Roemer, side view of the specimen figured by

Troost as Platycrinites Ann. Dixoni…………..

10. Ectenocrinus canadensis ( Billings) , a specimen partially embedded in

the matrix . The plates of the calyx are incorrectly represented ...

11. Symbathocrinus robustus Shumard, side view. This is from Troost's

type of Donacicrinites simplex………..

12 , 13, 14. Orbitremites granulatus (Roemer) , side, top, and basal views of

the specimen described by Troost as Granatocrinites globosus……….

15, 16 , 17. Side, top, and basal views of Troost's Granatocrinites cidari-

formis .

18. Platycrinus insculptus Troost , view of basal plates....

29

22

2
528

21

21

40

124
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EXPLANATION OF PLATE 5.

Figs. 1 , 2 , 3. Dizygocrinus sacculus (Miller and Gurley) , basal , top, and side

views of the exterior . The plates of the calyx are incorrectly rep-

resented ....

4, 5 , 6. Basal, top, and side views of an internal mold . The number of

arms is incorrectly represented in these figures. There are two

arms in the anterior ray. These are Troost's figures of Actinocrinites

fibula.....

7, 8. Barycrinus pentasphericus (Troost) , basal and side views..

9. Agaricocrinus americanus Roemer, basal view, showing deep basal

excavation. This is one of Troost's figures of Agaricocrinites tuberosus .

10. Platycrinus huntsville Wachsmuth and Springer, side view of the

specimen described by Troost as Platycrinites polydactylus. X1 ....

11 , 12. Side and basal views of the Platycrinites huntsvillæ of Troost.

XI ...

13. Eucalyptocrinus milligani Miller and Gurley , side view of the speci-

men described by Troost as Eucalyptocrinites floridus. X1 . The

elongate plates between the arms are represented as too narrow at

the top, and the figure does not show the division of these plates

which appears on the specimen....

14, 15. Alloprosallocrinus tuberculosus (Troost) , side and basal views ..

16. Dizygocrinus unionensis divalis (Miller) , side view of the specimen

described by Troost as Actinocrinites mortonii ....

Page.

72

2
272

84

58

38

38

50

8
8

69

74

17, 18. Cyathocrinus globosus Troost, side and basal views of the type

specimen... 82

126



BULLETIN NO. 64 PL. 5

T

U. S. NATIONAL MUSEUM

1

10

14

2

7L
O

5

11

15

8

3

6

9

12

13

TROOST'S CRINOIDS OF TENNESSEE.

17

18

16







EXPLANATION OF PLATE 6.

Figs. 1 , 2 , 3. Lobocrinus nashvillæ (Troost) ( Hall ) , side, basal , and top views of

the type-specimen ...

4. Fragment of the anal tube.

5. Scaphiocrinus, species undetermined , side view of the specimen de-

scribed by Troost as Cyathocrinites planus ? Miller. The arms are

represented as simple, but the specimen shows that they branch

two or more times..

6. Periechocrinus ? species undetermined , side view of the arms.

specimen was referred by Troost to Actinocrinites moniliformis ?

Miller......

Page.

75

87

This

79

98

7. View of the lower surface of the specimen represented by fig. 6.

8, 9. Erisocrinus ? bipartitus (Troost ) , side and basal views ..

10. Periechocrinus tennesseensis ( Hall) , side view of a well preserved

specimen . This is from Troost's type of Actinocrinites tennesseex……….

11. Scaphiocrinus huntsvillæ Worthen , side view of a specimen partially

embedded in the matrix . Figure of Troost's type of Cyathocrinites

roemeri....

76

86

128
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EXPLANATION OF PLATE 7.

Figs . 1 , 2. Eupachycrinus boydii Meek and Worthen , basal and interior views of

the dorsal cup…………

3, 4. Anterior and posterior views of the same specimen .
In these fig-

ures the sides of the dorsal cup are represented as much too flaring .

They are nearly vertical , as shown in fig . 5. X1.3 .

5. Longitudinal section of the same specimen . These figures are of

Troost's type of Cyathocrinites crateriformis , ×1.3 .

6, 7. Agassizocrinus, species undetermined , side and top views of a

small specimen……….

8, 9, 10. Lampterocrinus tennesseensis Roemer, side , top , and basal views

of a well -preserved specimen . The higher plates of the calyx are

not represented in the figure. The figures are of Troost's type of

Balanocrinites sculptus .

11. Cleiocrinus tessellatus (Troost ) , side view of a specimen partially em-

bedded in the matrix. The arrangement of plates is not accurately

represented . Figure of Troost's type of Campanulites tessellatus……..

12 , 13 , 14. Stemmatocrinus trautscholdi Wachsmuth and Springer , side ,

basal, and top views of the dorsal cup . Figure of Troost's type of

Cyathocrinites robustus ..

15, 16, 17. Ichthyocrinus tiaraformis (Troost) , side , basal , and top views.

Figure of Troost's type of Cyathocrinites tiaraformis.....

Page.

95

97

103

100

98

99

130
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EXPLANATION OF PLATE 8.

Page.

Fig. 1. Palaeaster antiqua (Troost ) , ventral view, restored ..
105

2, 3, 5. Cidarites tennesseex Troost , spines referred by Troost to the genus

Cidaris.... 108

4. Spine base, probably of the same species.

6, 7, 8. Barycrinus stellatus ( Hall) , basal , top , and side views of the dorsal

cup . The projections on the base of the specimen are represented

as much too prominent . Figure of Troost's type of Cyathocrinites

stellatus ....

9, 10. Chirocrinus angulatus, new species, side and basal views of the

specimen described by Troost as Cyathocrinites sculptus . Both

figures are more regular than the specimen and the basal excavation

is quadrilateral instead of pentagonal, as represented ..

11. A pseudomorph, side view of the specimen described by Troost as

Asterias tennesseeæ.

34

106

132
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EXPLANATION OF PLATE 9.

Fig . 1. Catillocrinus tennesseex ( Troost ) Shumard , top view of the dorsal cup,

of the type-specimen , showing the thick wall and the arm bases.

X1 ......

2, 3. Side and basal views of another specimen . X11.

Page.

24

4. Symbathocrinus granulatus Troost, side view of a small specimen . X

2. See figs . 7, 8 ..
27

5, 6. Marsipocrinus tennesseensis (Roemer) , basal and side views of Troost's

type of Cupellæcrinites buchii.. 30

7, 8. Symbathocrinus granulatus Troost, side and basal views of Troost's

type of this species . See fig . 4. X1 ...

5
527

27
9. Symbathocrinus troosti, new species, basal view of the type-specimen .

10. Marsipocrinus verneuili (Troost) , basal view of a specimen showing

the characteristic surface ornament . X2 ...

11 , 12. Side and top views of Troost's type of Cupellæcrinites verneuili.

X2.

13 , 14. Marsipocrinus striatus (Wachsmuth and Springer) , basal and side

views of Troost's type of Cupellæcrinites striatus ..

32

33 .

134
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EXPLANATION OF PLATE 10.

Page.

Figs. 1 , 2. Marsipocrinus stellatus (Troost) , basal and side views of Troost's

type of Cupellæcrinites stellatus ..... 36

3, 4. Eucalyptocrinus gibbosus Troost, basal and side views of Troost's

type...

5, 6, 7. Marsipocrinus magnificus (Troost) , top, basal, and side views of a

remarkably fine specimen . These figures are of Troost's type of

Cupellæcrinites magnificus...

8. Marsipocrinus corrugatus (Troost ) , basal view showing characteristic

surface ornament . Figure of Troost's type-specimen.....

54

34

35

9, 10. Eucalyptocrinus phillipsi Troost, side and basal views of Troost's

type-specimen . See also plate 13 , figs . 2 , 3, 4....
51

11. Melocrinus roemeri Wachsmuth and Springer, side view of a specimen

showing the lower position of the anal plate . This specimen, figured

by Troost as Turbinicrinites verneuili , is the one upon which he based

his genus Turbinicrinites . XI§………….

12. Basal view of the same specimen . X1 .

44

136
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EXPLANATION OF PLATE 11.

Figs . 1 , 2. Eretmocrinus spinosus (Miller and Gurley) , basal and side views of

Troost's type of Actinocrinites marineri………….

3. Eucalyptocrinus ovalis Hall , side view of the type-specimen...

4. Eupachycrinus maniformis (Yandell and Shumard), side view of Troost's

type of Cyathocrinites gracilis, showing left posterior lateral ray and

the anal area. X1 .

5. Cyathocrinus? municipalis (Troost ) , side view of a specimen partially

embedded in the matrix . The specimen was figured by Troost as

Poteriocrinites municipalis .

6, 7, 8. Hydreionocrinus depressus (Troost) ( Hall) , basal, interior, and pos-

terior views of Troost's type of Cyathocrinites depressus . × 1§ ……..

9. Scytalocrinus? gracilis (Troost) , side view of Troost's type of Agassizo-

crinites gracilis . X2 ...

Page.

67

48

94

82

92

88

138
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EXPLANATION OF PLATE 12.

Fig . 1. Agassizocrinus dactyliformis (Troost ) , side view of the type-specimen...

2. Dolatocrinus grandis Miller and Gurley , Basal view of a fine specimen .

The figure is of Troost's type of Cacabocrinites sculptus………

Page.

96

55

3, 4. Zeacrinus magnoliaformis (Owen and Norwood) , side and basal views

of Troost's type-specimen.....
90

5, 6. Eucalyptocrinus lindahli Wachsmuth and Springer, side and basal

views of the specimen described by Troost as Eucalyptocrinites

splendidus....

7. Siderocrinites ornatus Troost, basal view..

47

105

140
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EXPLANATION OF PLATE 13.

Fig. 1. Talarocrinus simplex (Shumard ) , side view . X3 . The suture lines be-

tween the basals are represented as too numerous . There should be

but one in the figure.

Page.

42

2, 3, 4. Eucalyptocrinus phillipsi Troost, side , basal , and top views of the

specimen described by Troost as Eucalyptocrinites lævis , var. The

basal excavation is represented as proportionally too small . See also

plate 10 , figs . 9 , 10 ...
51

5, 6. Marsipocrinus rosaformis (Troost) , side and basal views of Troost's

type of Cupellæcrinites rosaformis ……..

7. Batocrinus sayi (Troost ) , side view of a crushed specimen showing a por-

tion of the tegmen . Figure of Troost's type of Actinocrinites sayi…..

8. Posterior view of the same specimen.

9, 10. Eucalyptocrinus extensus Troost, side and basal views of the type-

specimen...

37

65

142
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EXPLANATION OF PLATE 14.

Figs. 1 , 2. Agaricocrinus ponderosus, new species, basal and side views of the

type-specimen . This is one of the specimens figured by Troost as

Agaricocrinites tuberosus . ....

3, 4. Agaricocrinus attenuata, new species, side and basal views. From

one of the specimens figured by Troost as Agaricocrinites tuberosus..

5, 6. Agaricocrinus crassus Wetherby , basal and side views. Figured by

Troost as Agaricocrinites tuberosus ..

Page.

CO

61

60

144
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EXPLANATION OF PLATE 15.

Page.

Fig. 1. Coccocrinus conicus (Troost ) , side view of the specimen figured by Troost

as Cupellæcrinites conicus ..
29

2, 3. Cyathocrinus brittsi Miller and Gurley, side and basal views of Troost's

type of Cyathocrinites tennesseeæ..
81

4. Dimerocrinus roemeri (Troost ) , side view of the specimen described by

Troost as Gilbertsocrinites roemeri……
101

5, 6. Eucalyptocrinus goldfussi Troost , side and basal views of Troost's type

of Eucalyptocrinites goldfussi..
52

7, 8. Eucalyptocrinus nashvillæ Troost, side and basal views of Troost's type

of Eucalyptocrinites nashvillæ.
53

9. Batocrinus gibbosus (Troost ) , side view of Troost's type of Actinocrinites

gibbosus....
64

39
10. Platycrinus saffordi Hall , side view of Troost's type-specimen .

11. Batocrinus grandis Lyon, side view of Troost's type of Actinocrinites

urna....

146
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INDEX OF GENERA AND SPECIES.

[Synonyms and nomina nuda are in italics.

A.

Numbers in heavy type indicate pages where descriptions are

to be found. ]

B.

Page.

Actinocrinites agassizi ..

cornutus

68 Balanocrinites

Page.

102,103

64,66,67 sculptus. 103

fibula . 65,72 Barycrinus . 84

gibbosus. 64 expansus . 86

holbrooki. 76 geometricus . 85

marineri. 67 hoveyi...... 85

moniliformis . 79 pentasphericus. 84

mortoni. 73,74

nashvillæ . 75

stellatus .

subtumidus

84

85

Actinocrinus ..

grandis

magnificus

pernodosus .

pistilliformis ...

sayi..

tennesseex

triacontadactylus .

urna

verneuili .

(Alloprosallocrinus) conicus

65 Batocrinus . 63.75

76,77,78 davisi 73

63 divalis.. 74

63,68,75 gibbosus . 64.66

44

44, 72, 74, 80

grandis..

honorabilis .

63 , 65, (8,75

65

71 nashvillæ. 75

63

80

81

74

pistillus..

polydactilus .

74

pulchellus .

sacculus..

sayi..

spinosus.

79 Botryocrinus..

73

72,73

65

67.68

unionensis. 73

83

pyriformis . 74
C.

ramulosus.

wachsmuthi

Agaricocrinus ……….. 57,69

americanus . 58,59

arcula .

attenuata .

bullatus 57,59

crassus . 60,62

elegans .

keokukensis .

nodulosus .

ponderosus .

tuberosus 57, 58, 59, 60, 61

Agassizocrinites gracilis.

Agassizocrinus.. 88, 89,96
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63 Cacabocrinites. 55

sculptus. 55

Campanulites.. 100

59 tessellatus. 100

61 Caryocrinites granulatus.. 10,11

62

hexagonus .

insculptus.

meconideus.

11

10,11

10,11,12

Caryocrinus . 10

bulbulus . 11

60 globosus. 11

milligani 10.11

88 ornatus..

roemeri .

10.11.12

10

dactyliformis .

species undetermined . 97

Alloprosallocrinus ...

celsus .

conicus . 69.71

96 Catillocrinus .

69 Chirocrinus .

71 angulatus .

striatus

23

tennesseeT . 24

7

7

8

gurleyi..

tuberculosus

Amphoracrinus.

71 Cidaroblastus

69.71

57 Claræblastus .

20

2
0

granulatus. 21 .

17

americanus. 58 reinwardtii. 17

Archaeocrinus sculptus.

Argaster antiqua ..

Asteria quinquelobe .

Asterias antiqua ..

tennesseex ..

Astylocrinus …..

104 Cleiocrinus.. 100

105 magnificus.. 101

107 tessellatus . 100

105 Coccoerinus ..... 29

106 bacca 29.30

96 conicus. 29

147



148 INDEX.

Codonicrinites ..

Page.

43, 44 Dizygocrinus sacculus..

Page

65,72

gracilis . 43 unionensis.. 73,74

Coeliocrinus . 91 var. divalis 73,74

cariniferous . 91 Dolatocrinus.. 55

Comatula prisca .. 106 excavatus.. 56

Conocrinites.. 69 grandis . 55

lex. 71 Doliolocrinites . 41

tuberculosus 69.71 ovalis.. 42

Crumenæcrinites ovalis . 76,77 Donacicrinites bipartitus. 98

Ctenocrinus lævis. 44 simpler.. 28,98

Cupellæcrinites... 29,30
E.

buchii . 30,31

conicus . 29
Echinocrinites fenestratus .. 8

corrugatus. 35

inflatus.. 33, 34

lævis .

Echino-encrinites fenestratus..

Echinosphaerites tessellatus .

Ectenocrinus ...

8

100

22
30, 31 , 32 , 33 , 35

canadensis . 22
magnificus .

pentagonalis.

rosæformis .

stellatus .

32, 34

87
Elaeacrinus... 18,20

verneuili.. 18.19
37,38

36, 38
Encrina godoni.. 13

striatus. 33,34
Encrinites florealis . 15

Eretmocrinus .. 66
tennesseensis . 30

verneuili.

Cyathocrinites conglobatus .

corrugatus.

crateriformis .

32 , 36, 37
praegravis . 64, 65, 66, 67.68

ramulosus . 68
83

85 spinosus . 67

Erisocrinus 98
82 , 92, 95

depressus.. 92 (?) bipartitus ..

whitei..

98

98
geometricus . 7

gracilis.. 94 Eucalyptocrinites conicus .. 50,51

crenatus. 54
[Ichthyocrinus ] pyriformis . 99

inflatus... 91 floridus.

lævis ..

50

51.53
pentasphericus . 84

planus ? 87

robustus. 98

roemerii.

sculptus.

86

7

rosaceus ..

splendidus.

tennesseeæ .

Eucalyptocrinus ..

46

47, 48, 49, 50, 54

48,49

44.45

coelatus. 54
stellatus . 84

tennesseex. 81
crassus . 52

tiaræformis
decorus . 55

99

Cyathocrinus 81,83 depressus . 53

brittsi . 81
extensus . 49

globosus . 82 gibbosus . 54

hoveyi . 85 goldfussi . 52

magnoliaformis ..
inornatus . 55

90

lindahli .
maniformis.. 94

47,50

(?) municipalis 82 magnus . 50

quinquelobus 84 milligani. 50

tumidus . 85 nashvillæ 33

Cytoerinus læris……. 44 nodulosus . 54

ovalis ... 47.48, 49, 52,53

D.
phillipsi . 51.53

turbinatus . 49
Daemonocrinites . 41

ventricosus . 54
cornutus . 41

wortheni.. 47
Dendrocrinus . 83

polydactylus . 83 Eupachycrinus ..
94

Diabolocrinus ... 104 boydi..

maniformis .

82, 92.95

94
vesperalis . 104

Dichocrinus .. 41 G.

elegans. 41 Gilbertsocrinites .. 78,104

simpler.

symmetricus .

Dimerocrinus ..

roemeri .

Dizygoerinus ...

decoris .

euconus var. abscissus

Granatocrinites cidariformis .

72 Granatocrinus .

42

41

101

101

72

americanus. 104

(?) dubius.. 77

Toemeri.. 101

21

globosus. 21

73 granulatus.
21
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H.

Page. Orbitremites .

Haplocrinites hemisphericus .

Haplocrinus .....

23, 25, 26 granulatus .

Page.

20

21

23, 25

granulatus 25 P.

maximus.. 26
Palaeaster . 105

mespiliformis . 23 , 25 antiqua.. 105

ovalis . 25 (Argaster) antiqua 105

steininger.
25 Pentatrematites granulatus. 21

stellaris .. 23 Pentremites .. 12, 18 , 19 , 20, 21, 47

Heterocrinus canadensis . 22,23
altus.. 15

simpler. 22 cherokeus.

var. grandis . 22 elegans .

12, 16

14

Homocrinus polydactylus
83 florealis . 13, 14, 15 , 16

Hydreionocrinus ... 92 florealis elongata . 12, 15 , 16

armiger. 93 globosus.. 12, 13

depressus .. 92,93 godoni . 13 , 15, 16

spinosus .. 93 godoni florealis ..

wetherbyi . 93 laterniformis.

15, 16

16

Hypanthocrinites... 46,47 pyriformis . 12, 13 , 14, 15 , 16

decorus .

Hyperocrinus ..
4
6
7
5

reinwardtii .

robustus..

13,17

16

subconoideus . 14

I.
sulcatus .. 16

Ichthyocrinus ..

tiaræformis .

8
899 symmetricus. 15

99 tennesseex. 14, 15

Periechocrinus .. 76
K.

dubius. 77

Kentucky Asterial Fossil.. 1
3

13 moniliformis. 79

speciosus... 77,78
L.

species undetermined . 79

Lampterocrinus .. 102
tennesseensis . 76,78

tennesseensis . 103
Petraster antiqua .. 105

Lobocrinus . 74
Pisocrinus.. 23

nashvillæ.. 75
gorbyi . 23

robustus.. 76
milligani . 23 , 25, 26

Lyriocrinus sculptus .

Marsipocrinus....

104

corrugatus .

magnificus..

pentagonalis .

rosæformis

stellatus .

M.

29,30

35

34

37

Platycrinites Ann Dironi .

Platyerinus ..

29

29,38

alaba mensis . 38
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Melocrinites gibbosus.

Melocrinus .

lævis ..

oblongus.

roemeri.

striatus... 33,34

tennesseensis 30,
tennesseensis.

verneuili.

31, 32, 33, 34, 35 , 36, 37

32.35
Poteriocrinites granulosus .

municipalis .
66

nobilis .
44

44

45

44, 45

verneuili 44
Pterotocrinus

Melonites.. 107
acutus..

giganteus . 107, 108

spatulus...
granulatus . 107

multipora 107 R.

N. Rhodocrinus vesperalis . 104

Nematocrinus . 23
S.

Nucleocrinus . 18

globosus ..

verneuili

12, 19

18.20

Saccocrinus speciosus.. 77

tennesseensis.

Scaphiocrinus

0. gracilis. 88,94

Olivanites 18. 19.20 hoveyi..

globosus.

verneuili .

19, 20

18.20

huntsvillæ . 86

species undetermined . 87
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37,38
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huntsvillæ .

insculptus .
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150 INDEX.

Page.

Scytalocrinus 88 Talarocrinus symmetricus .

decabrachiatus ..

(?) gracilis .

89 Tetracystis

88 chrysalis .

Siderocrinus. 81, 104 fenestratus .

ornatus .. 105
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ADVERTISEMENT.

The scientific publications of the National Museum consist of two

series-the Bulletin and the Proceedings.

The Bulletin, publication of which was begun in 1875, is a series

of more or less extensive works intended to illustrate the collections

of the U. S. National Museum and, with the exception noted below,

is issued separately. These bulletins are monographic in scope and

are devoted principally to the discussion of large zoological and

botanical groups, faunas and floras, bibliographies of eminent natural-

ists, reports of expeditions, etc. They are usually of octavo size ,

although a quarto form, known as the Special Bulletin , has been

adopted in a few instances in which a larger page was deemed indis-

pensable.

This work forms No. 65 of the Bulletin series.

Since 1902 the volumes of the series known as " Contributions from

the National Herbarium," and containing papers relating to the botan-

ical collections of the Museum, have been published as bulletins .

The Proceedings, the first volume of which was issued in 1878, are

intended as a medium of publication of brief original papers based

on the collections of the National Museum, and setting forth newly

acquired facts in biology, anthropology, and geology derived there-

from , or containing descriptions of new forms and revisions of limited

groups. A volume is issued annually, or oftener, for distribution.

to libraries and scientific establishments, and in view of the impor-

tance ofthe more prompt dissemination of new facts a limited edition

of each paper is printed in pamphlet form in advance.

RICHARD RATHBUN,

Assistant Secretary, Smithsonian Institution,

In Charge of the United States National Museum.

WASHINGTON, U. S. A., June 20, 1909.
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DENDROID GRAPTOLITES OF THE NIAGARAN DOLO-

MITES AT HAMILTON, ONTARIO.

Compiled by RAY S. BASSLER,

Curator, Division of Invertebrate Paleontology, U. S. National Museum.

INTRODUCTION.

The large collection of graptolites which has been accumulating

in the U. S. National Museum for many years, mainly through

transfer from the U. S. Geological Survey, has recently been classi-

fied and so arranged that all of the specimens are now available for

study. Fifteen years ago, Dr. R. R. Gurley, then connected with the

U. S. Geological Survey, undertook a monographic study of the

graptolites of the world with specimens now constituting the greater

portion of the Museum's present collection as the basis for his work.

Doctor Gurley accumulated a mass of manuscript relating chiefly to

the bibliography of these organisms, but his resignation from the

survey brought the work to an end. Nothing further was done with

either the specimens or manuscript until 1905, when an arrangement

was made with the director of the New York State Museum, whereby

Dr. Rudolph Ruedemann, assistant state paleontologist, should study

Doctor Gurley's unpublished types and use as much as possible of

the manuscript in connection with his studies on the graptolite

faunas of New York. In his preface to Part 2 of the Graptolites of

New York, Doctor Ruedemann writes the following :

Our request [ for the loan of Gurley's types ] was most liberally granted by the

authorities of the U. S. Geological Survey and of the National Museum, but

with the specimens there was delivered to us the voluminous unfinished manu-

script of Gurley's monograph of the graptolites with the understanding that we

should use as much as possible of the same, and thus assure to Doctor Gurley's

long labors the credit to which they are entitled. The author has gladly

availed himself of Gurley's work, which even in its fragmentary form bears

witness not only of the admirable patience and enthusiasm of its author, but

also of his keen power of observation.

In justice to both Doctor Gurley and myself a full statement of what this

voluminous manuscript contains and what has been used for this memoir

should be given in this place.

a New York State Museum, Memoir 11, 1908.
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The greater part of the manuscript consists of copies of the descriptions,

and translations of those in other than the English language, of all foreign

species of graptolites together with a full bibliography of all species described

up to 1896. It is obvious that it was the author's intention to produce a

monograph of all the graptolites of the world .

Another part of the manuscript contains the history and synonymy of the

American species. In this work Doctor Gurley had evidently made special

efforts to trace the history of many of the cryptic names of the earlier geolo-

gists, as those of the graptolites mentioned in the reports of the first geological

survey of New York by Emmons and others. These notes are fairly complete ;

they have been used here as far as the scope of our work allowed, and due

credit given the author.

In the description of the North American graptolites Gurley had not pro-

ceeded beyond the Dendroidea and a part of the Graptoloidea of the Lower

Champlainic. The former consist in the large majority of the Niagaran forms

from Hamilton, Canada, which lie without our field, and the descriptions of

the latter faunas are entirely based upon Canadian material.

In another paragraph Doctor Ruedemann has the following to

say regarding Doctor Gurley's monograph :

On the whole, it may be fairly said that Doctor Gurley has printed in his

preliminary publication in the Journal of Geology all that was new or espe-

cially worthy of publication, namely, the descriptions of all new species-

with the exception of a few Dendroidea-and his observations on the mor-

phology of certain hitherto incompletely known species (e. g., Clathrograptus

geinitzianus) . Still there was enough left in the manuscript to make it a

welcome help to the writer in many ways. Its extensive bibliography of the

graptolites, which is practically complete to 1896, might be published as a

separate bulletin, as also eventually the Dendroidea. This done, full justice,

I believe, would have been rendered to Doctor Gurley's assiduous labors on

the graptolites.

From time to time attempts have been made to arrange the Gurley

manuscript so that portions of it at least could be prepared for pub-

lication, but it finally became apparent that the dendroid forms from

Hamilton, Ontario, were all that could be said to be available for

this purpose, without a complete restudy and redescription of the

forms. At the request of the secretary of the Smithsonian Institu-

tion I have arranged the present article, using Doctor Gurley's de-

scriptions and drawings as a basis, but in order to illustrate the

fauna properly additional photographs were necessary. As these are

my own work, it would be unfair to attribute any mistakes in them

to Doctor Gurley, and they have, therefore, been designated accord-

ingly on the descriptions of the plates. For the same reason, it may

be noted that the identification and arrangement of the drawings,

the descriptions of the text figures and plates , and other matters,

exclusive of the descriptions of species and notes accredited to Doctor

Gurley, have been introduced by me.

While the present work has been in part that of compilation, yet

it is only fair to say that in order to do the subject justice, a restudy
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of the various collections of Hamilton, Ontario, graptolites was

necessary. This restudy resulted in the suppression of a number of

Gurley's manuscript names and descriptions, which in themselves

gave evidence that they did not represent the author's final judgment.

But few of the specimens in the national collection were labeled

so that they could be assigned to their proper species without further

study. Fortunately, in many instances the illustrated specimens

were numbered and mentioned by number in the manuscript. Speci-

mens in the collections of the New York State Museum and the Walker

Museum of Chicago University, kindly loaned by the authorities of

these respective institutions, proved to be better supplied with labels ,

and the study of them helped greatly in the identification of the

species.

A few words in connection with the preparation of the accom-

panying illustrations may be of some interest . Doctor Gurley's

drawings were prepared by first inking in the graptolite as seen on

ordinary blueprint photographs of the specimens, and then bleaching

out the background. This method, although satisfactory in many

cases, did not give good results with poorly defined specimens, so in

the additional illustrations which were made the following method

of procedure was used: The objects were first treated to a thin coat

of French retouching varnish, which brought out the details of even

the poorest material fairly well. Specimens so coated are in ex-

cellent shape for study, but on account of the reflection of light from

the slightly polished surfaces, do not lend themselves well to pho-

tography. This difficulty was overcome by photographing the speci-

men immersed in water .

The wonderful fauna of dendroid graptolites at Hamilton , Ontario,

has been collected with untiring enthusiasm by Col. C. C. Grant,

to whom science is indebted for the discovery of many new species.

Colonel Grant has published interesting popular accounts of the

geologic features at Hamilton in the Journal and Proceedings of

the Hamilton Association, and has likewise figured, without descrip-

tion, some of the more interesting graptolites. Up to the present

time the description of these forms has been mainly from the pen of

Prof. J. W. Spencer, whose articles upon the subject are noted in the

bibliography of the species beyond. More recently Doctor Ruede-

mann has described the Niagaran forms occurring in New York.

In the present article I have endeavored to carry out Doctor Gur-

ley's plan of publishing complete descriptions of these dendroid grap-

tolites. For this reason the original descriptions of Spencer and

others are inserted whenever they have been thought to add to the

completeness of the work. Likewise all of the species have been illus-

trated, either by copies of the original figures or by additional draw-

ings and photographs, and in some cases by both.
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The destruction by fire of the museum building at the University of

Missouri some years ago resulted in the loss of all of Spencer's orig-

inal types. No additional specimens of some of his species have come

to hand in later collections, so that such species must rest on their

descriptions and figures alone. However, it must be stated that all

specimens quoted in the descriptions, other than Spencer's figured

types, are still extant.

Professor Spencer has published a detailed section of the rocks at

Hamilton, which is repeated here for ready reference of the grapto-

lites to their horizon.

Geologic section at Hamilton, Ontario.a

This section was measured along the brow of the escarpment at the city of

Hamilton, between the ravine at the head of James street and the " Jolly Cut "

road, about half a mile to the eastward.

NIAGARA FORMATION.

Bed No. 12. Thin gray dolomites with an abundance of cherty

nodules. This bed is known as the " Chert bed," and forms the

brow of the escarpment at Hamilton and eastward, being 388 feet

above lake at head of James street. At head of Queen street this

series is 19 feet thick_

Bed Nos. 11 and 10. Argillaceous dolomites, with shaly partings—

upper portion known as the " Blue Building beds."

1 foot thick____ .

Thickness

in feet.

12.0

Beds 0.5-

15. 5

10.5

4.5

8.8

51.3

Bed No. 9. Dark hard dolomitic shales and dolomites weathering to

gray-and lower beds most shaly.

Bed No. 8. Thick bed gray crystalline dolomite (nearly pure ) ____

Bed No. 7. Argillo-arenaceous dolomite in beds from 1-1.5 feet thick_

CLINTON FORMATION .

Bed No. 6b. Earthly dolomite, with shaly partings..

Bed No. 6a. Clinton shales, all dolomitic, with thin beds of harder

rock, some of which are arenaceous, and others to a thickness of

about 7 feet are areno-ferruginous. The upper 9 feet may be

considered as passage beds..

8.0

76.9

Bed No. 5. Passage beds of argillaceous dolomites. (Top project-

ing portion is glaciated , and is 254 feet above lake ) . 8.8

93.7

MEDINA FORMATION.

Bed Nos. 4 and 3. Coarse, gray sandstone-" Gray Band." This

bed varies in thickness___. 6.5

Bed Nos. 2 and 1. Medina variegated red and green shales. Thick-

ness from calculation of Dundas artesian well___ 538.5

545.0

Total thickness 690.0

J. W. Spencer, Canadian Naturalist, X, 1883, p . 136.
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All of the species and varieties noted in the following pages occur

in the Niagaran limestone at Hamilton , the especial portion in the

section being indicated under the descriptions . These limestones

seem to belong entirely to the Lockport division of the Niagaran,

although it is possible that beds 7 to 9 of the section represent the

Rochester shale of western New York. This latter view is suggested

by the fact that of the six species common to the Rochester shales and

Lockport limestone, namely, Dictyonema retiforme, D. polymorphum,

D. subretiforme, Cyclograptus rotadentatus, Inocaulis plumulosus,

and Acanthograptus walkeri, two or three are limited to the shaly

strata at the base of the Niagaran limestone, while the exact position

of at least two more is uncertain. The essential unity believed by

Ruedemann to exist between the graptolite faunas of the Rochester

shale and the Niagaran limestone at Hamilton is therefore more

doubtful.

DESCRIPTIONS OF GENERA AND SPECIES ."

Order DENDROIDEA Nicholson.

Family DENDROGRAPTIDE Roemer.

Genus DENDROGRAPTUS Hall .

Dendrograptus HALL, Rep. Progr. Geol . Surv. Canada for 1857 , 1858, p. 143 ;

Geol. Surv. Wisconsin, I , 1862, p. 21 ; Geol. Surv. Canada, Decade 2, 1865,

pp. 126, 127 ; 20th Rept. New York State Cab. Nat. Hist., 1868 , p. 218,

(rev. ed., 1868 [ 1870 ] , p . 252 ) .— CARRUTHERS , Geol. Mag. , V, 1868,

pp. 73, 130.- ZITTEL, Handbuch d. Pal. , I , 1879, p. 289.-SPENCER, Trans.

Acad. Sci. St. Louis, IV, 1884 , pp. 562 , 566 ; Bull. Mus. Univ. State

Missouri, I, 1884 , p. 16.- MILLER, North Amer. Geol. and Pal. , 1889,

p. 184.-JAMES , Journ. Cincinnati Soc. Nat. Hist., XIV, Pt . 2 , 1892,

p. 151.-POCTA, Syst. Sil . Centre Boheme, VIII, Pt. 1 , 1894, p. 165.-

ROEMER and FRECH, Leth. geog., I Theil, Leith. Pal . , I , 3 Lief.. 1897,

p. 577.-ELLES and WOOD, Mon. Brit. Graptolites, Pal. Soc ., 1903 , p.

xli . RUEDEMANN, New York State Mus. , Mem. 7, 1904, p. 578.

Dendrograpsus NICHOLSON, Quart. Journ. Geol. Soc. London, XXIV, 1868 ,

p. 142 ; Mon. Brit. Graptolitidæ, 1872, p. 127.

According to Ruedemann :

The genus Dendrograptus was created for forms with a strong main stem

and a broad, spreading, shrub-like, variously ramifying frond. The thecæ are

described as quite distinct and angular in some ( the type-species of the genus,

D. hallianus Prout ) , of obscure forms in others, while in still others they are

shown only as round or elliptical pits or postules.

Genotype.- Graptolithus hallianus Prout. Upper Cambrian, Os-

ceola Mills, Wisconsin. The species is also known from several

localities in the Upper Cambrian of Tennessee and Alabama.

a Unless otherwise stated, all of the text figures were made either by Doctor

Gurley or under his supervision, and are of natural size.
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Nine species of Dendrograptus are here noted, two of which are

new. This is not the complete representation of the genus at Hamil-

ton, Ontario, since Doctor Gurley's manuscript includes short descrip-

tions, unaccompanied by illustrations, of three additional species,

each of which is represented by a single specimen said to be in the

New York state collections. As these specimens are inaccessible at the

present time the descriptions are omitted . To complete the notes on

this fauna, however, it may be added that one of these species is a

very slender, rigid little form, with sharp , V-shaped bifurcations ; the

second has very thick stems and branches, the latter upright , close

2

6

5

FIGS . 1-7.- 1 , DENDROGRAPTUS DAWSONI SPENCER. A FROND NATURAL SIZE AND A BRANCH

ENLARGED ; 2, D. DUBIUS MILLER ; 3, D. RAMOSUS SPENCER. A FROND WITH A BRANCH

ENLARGED ; 4, D. PRAEGRACILIS SPENCER ; 5 , D. SPINOSUS SPENCER ; 6, D. ? PROBLEMAT-

ICUS SPENCER ; 7 , D. FRONDOSUS SPENCER. A FROND NATURAL SIZE AND BRANCH EN-

LARGED. (COPIED FROM SPENCER. )

together, and parallel, while the branches of the third are narrow

at their origin , but widen uniformly to their bifurcations or free ends.

DENDROGRAPTUS DAWSONI Spencer.

Text figure 1.

Dendrograptus dawsoni SPENCER, Can. Nat., X, 1882, p. 165, nomen nudum;

Trans. Acad. Sci . St. Louis, IV, 1884, pp. 564, 568 , pl. 1 , fig. 5 ; Bull.

Mus. Univ. State Missouri, No. 1 , 1884, pp. 14, 18, pl. 1 , fig. 5.—MILLER,

North Amer. Geol. and Pal. , 1889, p. 184.-GURLEY, Journ. Geol., IV,

1896, pp. 94 , 308.

Doctor Spencer's description is as follows :

Frond erect and treelike. Stipe short, but extending upward and dividing

into two or three principal branches, each bifurcating twice or thrice, and at the



DENDROID GRAPTOLITES OF HAMILTON , ONTARIO. 7

same time giving off several slightly diverging branchlets at irregular distances

on both sides. The lower part of the stipe or trunk also gives off several branch-

lets. The outline of the frond is cleft or divided into somewhat rounded lobes,

with branches more or less upright. The corneous surface is strongly marked

with striations. The cellular openings are oval on one side of the axis, as repre-

sented in figure 5a . However, there are undulations or swellings on some of the

surfaces.

This little fossil is one of the most beautiful of the Graptolite family found in

the Niagara formation.. It is 4 cm . high and with a breadth of 2 cm. , while the

branches are less than half a millimeter thick and nearly double that distance

apart. There is a strong resemblance to D. fruticosus of the Quebec group.

Only one good specimen is in my possession.

Formation and locality.- This specimen was obtained by Colonel Grant in the

dolomitic shales, below the chert bed of the Niagara formation, at the " Jolly-cut

road," Hamilton, Ontario.

No additional specimens of this species occur in the later collections.

DENDROGRAPTUS DUBIUS Miller.

Text figures 2, 8.

Dendrograptus simpler SPENCER, Can. Nat., X, 1882 , p . 165, nomen nudum;

Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564, 567, 568, pl. 1 , fig. 4 ; Bull.

Mus. Univ. State Missouri, No. 1, 1884, pp. 14, 17 , 18, pl . 1, fig. 4 (name

preoccupied ) .

Dendrograptus dubius MILLER, North Amer. Geol. and Pal. , 1889, p. 184.-

GURLEY, Journ. Geol., IV, 1898 , pp. 94, 308.

FIGS . 8-9.-8, DENDROGRAPTUS DUBIUS MILLER. AN INCOMPLETE FROND ; 9 , DENDRO-

GRAPTUS RAMOSUS SPENCER. A FROND BRANCHING UNIFORMLY. (SEE ALSO PL. 1 , FIG. 3.)

Doctor Spencer originally described this species under the name of

Dendrograptus simplex, a name preoccupied and replaced by Miller

with D. dubius. The original description of D. simplex is as follows :

Frond erect, with strong branches originating from a lengthy flexuous stipe,

and diverging slightly above. The branches bifurcate only once or twice and are

closely crowded together. Transverse bars are apparent in one or two places.

The texture is corneous, with surface striated . On one side there are oval de-

pressions marking the cell orifices ; these are nearly a millimeter in length, and

are situated about double that distance apart. Rudimentary branches are given

off on each side of the stipe.

82651-Bull. 65-09-2
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Of this species I have only one specimen . It is 5 cm. high, besides the single

basal stipe, which is nearly 2 cm. long. The branches diverge from their initial

points on the stipe until the summit is rather more than a centimeter broad,

although there are six or seven branchlets present, each having the breadth of a

millimeter and situated about the same distance apart.

Formation and locality.-This specimen was found in the Niagara dolomite at

the " Jolly-cut road," Hamilton, Ontario.

A single specimen from the Niagara dolomite, Hamilton , Ontario,

loaned by the Hamilton Museum (text fig. 8 ) , agrees in all essential

points with Spencer's description , and apparently represents this

species. A drawing of this specimen was prepared by Doctor Gurley,

whose manuscript also contains the following notes upon the species :

Evidently Spencer's figure represents a crushed or weathered specimen, so

that such deviations from it as occur here are merely such as would be expected

in better material. The branches mostly measure 0.8-1 mm. and are separated

by about their own width or a little more. The branches are more numerous

near the top, resulting in being more bushy in this region . This species is dis-

tinguished from the other species at this horizon by the stoutness of its

branches and the size of the polypary.

DENDROGRAPTUS FRONDOSUS Spencer.

Text figure 7.

Dendrograptus frondosus SPENCER, Can. Nat. , X, 1882, p. 165, nomen nudum;

Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564, 568, 569, pl. 1, fig. 6 ;

Bull. Mus. Univ. State Missouri, I , 1884, pp. 14, 18, 19, pl. 1, fig 6.-

MILLER, North Amer. Geol. and Pal., 1889, p. 184.-GURLEY, Journ . Geol.

IV, 1896, pp. 94, 308.

Several fragmentary specimens from the Niagara dolomites, in

the collection of the U. S. National Museum, seem to belong to this

species. They show no features in addition to those pointed out in

the original description , which is as follows :

The frond is low and broadly flabellate, originating from a short slender

stipe, which divides twice or thrice, after which the divisions extend to the

summit of the several lobes, and send off branches at irregular distances on

both sides. The branches give rise to lateral branchlets rather than bifurca-

tions. The branches are short and slender, not exceeding one-third of a milli-

meter in thickness. The surface is striated ; the cellular openings are minute

and oval, but usually indistinct. Figure 6a represents an enlarged branch.

This graceful little frond is less than 2 cm. broad, and 11 cm. high.

Formation and locality.-It occurs in the Niagara dolomite at Hamilton,

Ontario.

DENDROGRAPTUS RAMOSUS Spencer.

Text figures 3, 9. Plate 1 , figure 3.

Dendrograptus ramosus SPENCER, Can. Nat., X, 1882, p . 165, nomen nudum ;

Trans. Acad. Sci . St. Louis, IV, 1884, pp. 564, 567 , pl . 1 , fig. 3 ; Bull. Mus.

Univ. State Missouri , I, 1884, pp. 14, 17, pl . 1, fig. 3.-MILLER, North

Amer. Geol . and Pal. , 1889, p. 185.-GURLEY, Journ. Geol ., IV, 1896,

pp. 95 , 308.
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Doctor Spencer's description is as follows :

Frond moderately flabelliform. The base of the frond arises from a single

stipe, and from near its summit most of the branches originate and moderately

diverge above, with few bifurcations. The texture is corneous, with the surface

strongly striated . The cellules are arranged along one of the margins of the

branches, and have angular openings, processes, or cell denticles, marking

these openings as in figure 3a , which is a branch enlarged.

The largest frond is 4 cm. high, exclusive of the basal stipe, of which the

length of a centimeter is preserved . It expands above in straight radiating

branches until the summit is rather more than 3 cm. across. The not-very-

numerous branches are comparatively stout, being about a millimeter broad.

The branches occasionally touch or overlap, but this arises from the manner in

which they were compressed in the rock. This species is easily distinguished

from any other of the group that is obtained at Hamilton.

Formation and locality.-This fossil is found in the more shaly dolomites

below the " Chert beds " of the Niagara formation, at the " Jolly-cut road,

Hamilton, Ontario.

This species is represented by two specimens in the Spencer collec-

tion, one of which has been photographed and figured by Doctor

Gurley. (Text fig. 9 and Pl . 1 , fig. 3. ) According to this figure,

the width of the branches is usually 0.8 mm. , not infrequently reach-

ing 1 mm.; a few as narrow as 0.6 mm. The branches are set about

17 to 20 in 25 mm. of width.

DENDROGRAPTUS PRAEGRACILIS Spencer.

Text figures 4, 10. Plate 2, figure 3.

Dendrograptus praegracilis SPENCER, Can. Nat. , X, 1882, p. 165 , nomen

nudum ; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564, 569, pl. 1 , fig. 7 ;

Bull. Mus. Univ. State Missouri , 1 , 1884, pp. 14, 19, pl . 1, fig. 7.—MILLER,

North Amer. Geol. and Pal., 1889,

p. 185.- GURLEY, Journ . Geol. , IV,

1896, pp. 95, 308.

The original description is as follows :

Frond diffuse. The branches, few in num-

ber (three or four ) , originating from a long

slender stipe, with each sending off smaller,

very slender branchlets. Surface striated,

and celluliferous on one side. Branches

about a quarter of a millimeter broad and

diverging considerably. The umbelliferous

summit is about as broad as high (measuring

1 cm., besides the long stipe) .

FIGS.

10 11

10-11.- 10, DENDROGRAPTUS

PRAEGRACILIS SPENCER ( SEE ALSO

PL. 2 , FIG . 3 ) ; 11 , DENDROGRAP-

TUS PHAINOTHECA, NEW SPECIES .

VIEW OF THE TYPE SPECIMEN.

(SEE ALSO PL. 2, FIG. 2.)

The mode of branching and general appearance of this fossil closely resem-

bles D. gracilis of the Quebec group, only it is much smaller.

Formation and locality.-It occurs in the Niagara dolomite at Hamilton,

Ontario.

A single specimen (text fig. 10, and Pl. 2, fig. 3 ) , from the Niagara

cherty dolomite at Hamilton, Ontario, occurs in the U. S. National
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Museum collection , but it presents no features not already given in

the above description.

Plesiotype.-Cat. No. 55293, U.S.N.M.

DENDROGRAPTUS SPINOSUS Spencer.

Text figure 5.

Dendrograptus spinosus SPENCER, Can. Nat. , X, 1882, p. 165, nomen nudum;

Trans Acad. Sci. St. Louis, IV, 1884, pp 564, 569, pl . 1 , fig. 8 ; Bull.

Mus. Univ. State Missouri, I, 1884, pp. 14, 19, pl . 1 , fig. 8.-MILLER,

North Amer. Geol. and Pal., 1889, p. 185.-GURLEY, Journ . Geol. , IV,

1896, pp. 95 , 308.

The original description is as follows :

Frond small and shrublike, with long flexous stipe extending to the summit,

and giving off branches, usually, alternate and at unequal distances, and diverg-

ing from each other at considerable angles. From both stipe and branches

there are numerous spinelike branchlets, which sometimes have dichotomous

terminations. The surface is striated, but the cellular structure is not pre-

served. The branches vary from one-third to one-half of a millimeter (in

different specimens ) in thickness, with somewhat greater distance between.

The frond is usually twice as long as wide, and varies from 1 to 2 cm. high.

Formation and locality.-This graceful little fossil is found in the cherty beds

of the Niagara dolomite, at the " Jolly-cut road," at Hamilton , Ontario.

Doctor Gurley based the following description upon a specimen in

the Spencer collection :

Portion of polypary seen about 15 by 10 mm., consisting of branches which

measure 0.25-0.3 mm. None were seen as large as 0.5 mm. (as reported by

Spencer) . In their course they zigzag slightly, the spines proceeding from the

convex angle of each bend. The stems seem to be somewhat wider at each

angle, to contract above, and then again gradually widen up to the next angle,

thus seeming as though formed of a series of similarly oriental cones ; but the

material is not perfectly satisfactory on this point. Division taking place

irregularly, either by oblique lateral branching, or by dichotomy, not regularly

unilateral, regularly bilateral , or regularly alternate. Thecæ invisible.

Inocaulis

DENDROGRAPTUS ? PROBLEMATICUS (Spencer) .

Text figure 6. Plate 1, figures 1, 2.

problematica SPENCER, Can. Nat., VIII, 1878, pp. 458, 461 ; X,

1882, p. 165 ; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564, 586, pl . 5,

fig. 3 ; Bull. Univ. Missouri, I, 1884, pp. 14, 36, pl. 5 , fig. 3.-MILLER,

North Amer. Geol . and Pal. , 1889, p. 194.-GURLEY, Journ. Geol., IV,

1896, pp. 99, 309.

Doctor Spencer's original description is as follows :

Plantlike, with numerous slender bifurcating branches, radiating more or

less from a common center, and resembling the branches of rootlets ; texture

corneous with irregular corrugations.

This species is of common occurrence, and is not easily mistaken for any

other. The texture is not well preseved, appearing often as mere stains of dark
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color on the surface of the stone. Its relations are somewhat doubtful, but

it is easily distinguished from all the other species of the family by its rootlike

character and slender branches (one-fortieth of an inch ) often overlapping each

other in an irregular manner. It occurs abundantly in the Niagara limestones

of Hamilton, Ontario.

In his description published in 1884, the following additional notes

are given:

Fronds aggregated, resembling branching rootlets The height of the

individual frond does not appear to have been more than 2 or 3 cm., with com-

paratively few branches which are about three-fourths of a millimeter broad.

Yet the individuals appear to have grown in bunches or groups, and one speci-

men indicates a large number of fronds originating from a common rootstock,

whose branches, though only three centimeters high, cover 7 or 8 cm. in breadth.

More commonly the fossil consists of an irregular mass of small

branches lying together and occupying space on the stone not greater than 9

or 10 square cm.

*

Dr. Gurley's description and notes are as follows :

The specimens I have seen may be characterized as follows : Appearance of

polypary as a whole, straggling and lax in the extreme, usually without any

evident plan, consisting of numerous very flexuous, undulate or more or less

undulate zigzag branches, which measure about 0.7-0.8 mm. in width, bifur-

cating at intervals, the resulting branchlets becoming subparallel and usually

about 3 or 4 mm. apart. Theca nowhere definitely outlined . Obscure indica-

tions of what may have been thecæ are not wanting.

Perhaps the most characteristic single feature of this species is the irregular,

straggling, diffuse arrangement of the branches. In part this is owing to their

frequently over or under crossing one another. In one specimen ( Pl. 1 , fig. 1 )

the branches seem to be connected with, or arise from, a discoidal body, and I

believe such origin to take place, though the specimen is not well enough pre-

served to place the matter beyond the possibility of doubt.

Horizon and locality.-Niagara dolomite and chert, Hamilton, Ontario.

Spencer notes the species as very common in the dolomite. This formation

was not being quarried when the present collection was obtained. Hence my

specimens, nine in number, are all from the chert. It is worthy of note that

on five of these, D. problematicus is growing on Rhinopora verrucosa, and that

it in one case acquires a pseudo-structure, a serration of the margin from punc-

ture by the Rhinopora cells.

Whether this is a graptolite or not is somewhat uncertain . In some places

marginal indentations are visible which greatly resemble those corresponding

to thecæ in other graptolites, but in no case are these unequivocal. Undoubt-

edly the species is not an Inocaulis. Among graptolites the mode of branching

most nearly corresponds to that in Dendrograptus, and a provisional reference

is made to that genus.

Plesiotypes.--Cat. No. 55294, U.S.N.M.; collection of Walker Mu-

seum, University of Chicago, No. 13510.

DENDROGRAPTUS PHAINOTHECA Gurley, new species.

Text figure 11. Plate 2, figure 2.

The following description of this species is by Doctor Gurley :

Polypary incomplete proximally, consisting only of several branches and

branchlets. The two branches include an angle of about 70° . They are 0.5
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mm. wide to the tips of the thecæ. It is probable that the latter are always situ-

ated on the side symmetrical with reference to the bisector of the angle included

between the branches, occurring on the side toward it. They are straight.

cylindrical, inclined about 25° to the branch, with the apertural margin straight

and perpendicular to the branch ; they are set about 45 in 25 mm.

Horizon and locality. This species is represented by a single speci-

men from the Niagara glaciated chert, at Hamilton, Ontario.

Holotype.-Cat. No. 55295, U.S.N.M.

DENDROGRAPTUS ONTARIOENSIS Bassler, new species.

Plate 1 , figure 4.

Although this form was distinguished by Doctor Gurley, who at-

tached the label "Dendrograptus ontariensis, type " to the specimen

here figured , neither description nor figure could be found among his

manuscript pages.

FIG. 12. DENDRO-

GRAPTUS ONTA-

NEWRIOENSIS,

SPECIES . VIEW

OF THE MOST

COMPLETE SPECI-

MEN. (SEE ALSO

PL. 1 , FIG . 4. )

Dendrograptus ontarioensis is evidently closely re-

lated to D. praegracilis Spencer, from which, how-

ever, it may be distinguished by its more regular,

erect growth, and by its dichotomously dividing,

rigid branches. Comparison of the figures of these

respective species will show other differences, but it

is believed that those mentioned will suffice for the

recognition of this new form.

Horizon and locality.-This species is based upon

a single rather complete specimen in the collection

of the Chicago University, from the Niagaran dolo-

mites at Hamilton , Ontario. Several fragmentary

(BY R. S. BASS specimens in the collection of the U. S. National

Museum agree with the type in all essential respects.

Holotype:-No. 13506 , Walker Museum, University of Chicago.

LER. )

Genus CALLOGRAPTUS Hall.

Callograptus HALL, Geol. Surv. Canada , Decade 2, 1865, p . 133 ; 20th Rep.

New York State Cab. Hist., 1868, p. 218 ( rev. ed. , 1868 [ 1870 ] , p. 252 ) .—

HOPKINSON, Ann. and Mag. Nat. Hist. ( 4 ) , X, 1872, p. 233.- SPENCER,

Can. Nat., VIII, 1878, pp. 458-462 .- ZITTEL, Handbuch d. Pal.. I , 1879,

p. 289.- SPENCER, Can Nat. , X, 1882, p. 165 ; Trans. Acad. Sci. St.

Louis, IV, 1884, pp. 562, 570 ; Bull. Mus. Univ. State Missouri, I, 1884,

p. 20.— MILLER, North Amer. Geol. and Pal. , 1889, p. 175.-POCTA, Syst.

Sil. Centre Boheme, VIII, Pt . 1 , 1894, p. 179.-MATTHEW, Trans. New

York Acad. Sci. , XIV, 1895, p. 271, pl . 48, fig. 5.-GURLEY, Journ. Geol.

IV, 1896, pp. 93 , 308.-ROEMER and FRECH, Leth. geog., I. Theil, Leth.

Pal., I , 3 Lief. , 1897 , p . 576.-RUEDEMANN, New York State Mus., Mem.

7, 1904, p . 583.

Callograpsus NICHOLSON, Mon. Brit. Graptolitidæ, 1872, p. 128.

Gurley's manuscript contains quotations from many of the papers

cited above, but no original notes are included. The following quo-
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tation from Ruedemann's discussion of the genus will suffice for its

recognition.

Hall based his genus mainly on its mode of branching and the resulting

aspect of the rhabdosome ; stating that it has "numerous slender bifurcating

branches proceeding from a strong stem or axis," and that in its aspect it is

intermediate between Dictyonema and some forms of Dendrograptus ; that the

branches are sometimes distantly and irregularly united by transverse dissepi-

ments, but that the frond has not the regular reticulate structure of Dictyo-

nema and differs from Dendrograptus in the mode of branching and the form

of the thecæ.

Genotype.-Callograptus elegans Hall. Tetragraptus zone of

Quebec group, Gros Maule, Canada.

CALLOGRAPTUS MULTICAULIS Spencer.

Text figure 14.

Callograptus (Dendrograptus ) multicaulis SPENCER, Canadian Nat. , X, 1882,

p. 165, nomen nudum.

Callograptus multicaulis SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884, p.

572, pl . 1 , fig. 11 ; Bull . Mus. Univ. State Missouri , I , 1884 , p. 22, pl . 1 ,

fig. 11.-GURLEY, Journ . Geol. , IV, 1896, pp. 93, 308.

The original description is as follows :

Frond flabellate, possibly funnel-shaped in its growing state ; branches, with

two or three bifurcations, strong and somewhat numerous. Surfaces deeply

striated longitudinally. The branches radiate from a common radicle until

they occupy three-fourths of a circle ; but whether they extended all around,

and the frond grew in a funnel shape, can not be determined, as the lower

branchlets are crushed and obscured. This beautiful little fossil has about

a dozen principal branches well preserved, and these are about half a milli-

meter broad, with rather greater space between . The length of each branch

is slightly over a centimeter, and the breadth of the frond about double that

measurement. Cells are not known.

Formation and locality.-This graceful fossil was obtained from a more

shaly bed of dolomite below the " chert bed " in the Niagara formation, at the

" Jolly-cut road," Hamilton, Ontario.

No additional specimens of this species have been noted in the

various collections studied.

CALLOGRAPTUS NIAGARENSIS Spencer.

Text figure 15.

Callograptus niagarensis SPENCER, Canadian Nat. , VIII, 1878, pp. 458, 463 ;

Trans. Acad. Sci . St. Louis, IV, 1884 , pp. 564, 571 , pl . 1 , fig. 9 ; Bull.

Mus. Univ. State Missouri, I , 1884, pp. 14, 21, pl. 1 , fig. 9.-MILLER,

North Amer. Geol. and Pal. , 1889, p. 175, fig. 141.-GURLEY, Journ.

Geol., IV, 1896, pp. 93 , 308.

Doctor Spencer's original description is as follows :

Frond flabellate ; the slender bifurcating branches more or less parallel, with

occasional transverse filaments. The form is nearly semicircular with the

a New York State Museum, Memoir 7, 1904, p. 583.
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branches radiating from a common axis. In texture it is corneous, and the sur-

face of the numerous flattened branches is marked with striations, appearing

like oval impressions, while on the under side there are minute pits indicating

the apertures of the cells, as many as twenty pits being visible in one-fourth of

an inch. The fronds are usually less than 2 inches in breadth, and resemble

15 the outline of a bush,

where the branches

principally originate

from the root.

14

13

FIGS . 13-15 .- 13 , CALLOGRAPTUS MINUTUS SPENCER ; 14 , C.

MULTICAULIS SPENCER ; 15 , C. NIAGARENSIS SPENCER.

(AFTER SPENCER. )

This species is

easily distinguished

from Dictyonema by

the bushlike form and

more slender branches,

together with an

almost entire absence

of dissepiments and

cell markings. In the better preserved specimens the cells readily distinguish

it from Dendrograpsus, as also the more numerous and more parallel branches.

The branches are broader, more drooping, and further separated than in the

species of this genus found in the Quebec group.

Formation and locality.-This species occurs in the Niagara dolomites and

shales at Hamilton, Ontario .

Gurley notes the following concerning the species, which is known

only from the type, now destroyed :

The description of 1884 contains several statements requiring separate notice.

The pits indicating the thecal apertures are stated to be "as many as 12 in a

centimeter," a number amounting to 30 in an inch ( 25 mm. ) , as contrasted with

80. The longer diameter of the aperture is about 0.5 mm.

The frond does not usually exceed 4 cm. in breadth, being broader than high.

The branches are a little less than 0.5 mm. broad, with spaces between them

sometimes exceeding 1 mm.

CALLOGRAPTUS MINUTUS Spencer.

Text figure 13.

Callograptus minutus SPENCER, Canadian Nat., X, 1882, p. 165, nomen

nudum ; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564, 572, pl. 1 , fig. 12 ;

Bull. Mus. Univ. State Missouri, I, 1884, pp. 14, 22, pl. 1, fig. 12.-

GURLEY, Journ . Geol., IV, 1896, pp. 93, 308.

The original description is as follows :

Frond orbicular. Branches, with one or two bifurcations, regularly diverging

from the initial point like the venations of a palm leaf ; they are all free. The

surfaces are striated. The branches do not exceed one-fifth of a millimeter in

breadth and are about half a millimeter apart. The whole height of the frond

is a centimeter and the greatest breadth somewhat less.

Formation and locality.- This species occurs in the Niagara dolomite at

Hamilton, Ontario.
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No additional typical forms of this species have been found. Four

specimens, three of which are fragmentary, furnish the basis for the

description of the following variety.

CALLOGRAPTUS MINUTUS ALTUS Gurley, new variety.

Text figure 16.

Doctor Gurley's description and notes are as follows :

Polypary as compressed ( originally ? ) , somewhat semicircular, consisting of

branches about 0.2 mm. in width, bifurcating 2 to 4 times in their course toward

the periphery, set about 45-50 in 25 mm. of width. Theca invisible. Dissepi-

ments very slender, apparently not numerous ( too

few visible to measure distances ) .

This form seems nearly allied to Spencer's C.

minutus, but has a larger polypary ( 16 mm. high ) .

Further, while agreeing fairly well with his de-

scription of C. minutus, it is not so easy to ap-

proximate it absolutely to his figure. Still it is

possible that with more material this variety may

be surpressed.

16
17

FIGS . 16 , 17.-16, CALLOGRAP-

TUS MINUTUS ALTUS, NEW

VARIETY. VIEW OF THE

HOLOTYPE ; 17, C. STRICTUS ,

NEW SPECIES . (SEE ALSO

PL. 3, FIG. 3.)

Horizon and locality.-The variety is

based on two specimens (including the fig-

ured type) in the Spencer collection , from

the Niagara chert, Hamilton, Ontario, and

two additional specimens in the U. S. National Museum collections.

Cotypes. Cat. No. 55311 , U.S.N.M.

CALLOGRAPTUS STRICTUS Gurley, new species.

Text figure 17. Plate 3, figure 3.

This new species is based upon a single, well-preserved specimen

in the collection of the University of Chicago. Doctor Gurley's de-

scription is as follows :

Branches straight or very slightly flexuous, 0.4-0.6 mm. wide, bifurcating at

frequent intervals ( 1 to 4 mm. ) ; longitudinally striated by chitinous threads ;

set 20-25 in 25 mm. Thecæ present, flattened against the branches, but obscure ;

apparently about 35-40 in 25 mm. Dissepiments few (at least few are pre-

served) and remote.

Horizon and locality.-Niagaran (Blue Building beds of section ) ,

Hamilton, Ontario.

Holotype.-Walker Museum, University of Chicago, No. 13513 .
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Genus PTILOGRAPTUS Hall .

Ptilograptus HALL. , Geol . Surv. Canada, Decade 2, 1865, p. 139 ; 20th Rep.

New York State Cab. Hist. , 1868 , p. 218 ( rev. ed., 1868 [ 1870] , p. 252 ) .—

ZITTEL, Handbuch d. Pal ., I , 1879 , p. 289.-SPENCER, Trans. Acad. Sci.

St. Louis, IV, 1884, pp. 563, 591 ; Bull. Mus. Univ. State Missouri , I ,

1884, p. 41.-MILLER, North Amer. Geol. and Pal., 1889, p. 201.-POCTA,

Syst. Sil. Centre Boheme, VIII, Pt. 1 , 1894, p. 201.-WIMAN, Natural

Science, IX, 1896 , p. 246.- ROEMER and FRECH, Leth. geog., I Theil,

Leth. Pal., I , 3 Lief. , 1897 , p. 579.-RUEDEMANN , New York State Mus.,

Mem. 7, 1904, p. 587.

Ptilograpsus NICHOLSON , Ann. and Mag. Nat. Hist. ( 4 ) , I , 1868 , p. 239 ;

Mon. Brit. Graptolitidæ, 1872, p . 126.

The generic characters of Ptilograptus were given by Hall ( 1865 )

as follows :

Frond plantlike, rooted? simple or branching. Branches and branchlets

plumose, the pinnules rising alternately on opposite sides of the branches ;

celluliferous on one face only ; branches cylindrical or flattened. Substance

corneous, dense ; apparently smooth exteriorly, or corrugated by compression or

during fossilization.

Genotype.-Ptilograptus plumosus Hall. Tetragraptus zone of

Quebec group in Canada.

PTILOGRAPTUS FOLIACEUS Spencer.

Ptilograpsus foliaceus SPENCER, Canadian Nat. , VIII, 1878, pp. 458, 462.

Ptilograptus foliaceus SPENCER, Trans. Acad. Sci . St. Louis, IV, 1884, pp.

565, 591 , pl. 6 , fig. 7 ; Bull. Mus. Univ. State Missouri, I , 1884, pp. 15 ,

41 , pl . 6, fig. 7.—MILLER, North Amer. Geol. and Pal. , 1889, p. 201 , fig.

210. GURLEY, Journ. Geol. , IV, 1896, pp. 100, 309.

The original description is as follows:

Frond bipinnately branching. The slender branches are plumose, with deli-

cate pinnules rising alternately from the opposite sides of the branchlets. There

FIG. 18.-PTILOGRAPTUS

are angular openings on one side of the pinnules,

whilst on the other there are indistinct corrugations.

When viewed from the face, the cellules appear as oval

impressions.

The branches seldom exceed more than half an inch

in length and all appear to originate from nearly the

same place on the axis. From these numerous parallel

pinnules occur on each side of the axis (sometimes as

many as sixteen ) . The pinnules seldom exceed the

fourth of an inch [ 5 mm ; 1884 ] in length and rise at

a very acute angle [by the pinnules being regularly

arranged ; 1884 ] . Even if separate branches be found

they are easily recognized . They appear to have been

attached, but from the specimens before me the radicle seems to have been

broken off.

FOLIACEUS SPENCER .

THE TYPE SPECIMEN

AND Ꭺ BRANCH EN-

LARGED. (AFTER SPEN-

CER . )

Like the other members of this group the texture is corneous, but sometimes

replaced by pyrites. This species closely resembles the P. plumulosa of the

Quebec group, but is smaller (three-fourths of an inch ) and finer in structure,

with the relatively [fewer and ; 1884] longer pinnules.

It occurs in the Niagara limestone at Hamilton , Ontario.
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The following notes are by Doctor Gurley :

The description of 1884 adds that there are usually three or four branches

originating from near the same place on the short stipe, giving a lobed appear-

ance to the frond . The branches are rather more than 1 cm. long. The cells

occur on the lower sides of the branchlets ( or pinnules ) . In 1 mm. there are 2

cells and 2 intercellular spaces. The slender branchlets are about 0.33 mm.

thick, and the whole frond is never more than 2 cm. wide.

One specimen occurs, so labeled, in the Spencer collection, from the Niagara

dolomite, Hamilton, Ontario. After close study of it, I have concluded that it

is too obscure to add much to existing data, which amply suffice for the recog-

nition of the species in Hamilton collections. I find the branches about 0.25 to

0.3 mm. wide, and the thecæ 50 to 55 in 25 mm. Whether or not the generic

reference is correct, it is the most natural provisional one, and may stand, pend-

ing better material.

Genus DICTYONEMA Hall.

Dictyonema HALL, Amer. Journ . Sci. ( 2 ) , XI, 1851 , p . 401 ; Nat. Hist. New

York, Pal., II, 1852, p. 174.-PICTET, Traite de Pal., 2d ed., IV, 1857,

p. 171.—HALL, Geol. Surv. Canada, Rep. Progr. for 1857, 1858, p . 142 ;

Canadian Nat. Geol. , III, 1858, p . 174 ; Nat. Hist. New York, Pal. , III ,

1859 [1861 ] , p. 15 ; Geol . Surv. Canada, Decade 2 , 1865, p. 136.-SALTER,

Mem. Geol. Surv. Great Britain, III , 1866 , p. 331 (2d ed. , 1881 , p.

535) .-HALL, 20th Rep. New York State Cab. Hist . , 1868 , p. 218 (rev.

ed., 1868 [ 1870 ] , p . 252 ) .-NICHOLSON, Mon. Brit. Graptolitidæ, 1872,

p. 129.--DAMES , Zeits. d. d. geol. Gesell. , XXV, 1873, p . 383.—ZITTEL,

Handbuch d. Pal . , I , 1879 , p. 289.-SPENCER, Trans. Acad. Sci . St. Louis,

IV, 1884, pp. 562, 572 ; Bull. Mus. Univ. State Missouri , I , 1884, p. 22.—

MILLER, North Amer. Geol. and Pal. , 1889, p. 185.-HOLM, Bihang till

K. Sv. Vet.-Akad . Handl. , XVI , Afd. IV, No. 7, 1890 , p. 4.- MOBERG,

Geol. Foren. Stockholm Forhandl. , XIII , 1891 , p. 216.-MATTHEW,

Trans. Royal Soc. Canada, IX, sect. IV, 1892 , p. 33.-JAMES , Journ .

Cincinnati Soc. Nat. Hist. , XIV, Pt. 2, 1892, p. 153. -MOBERG, Geol.

Foren. Stockholm Forhandl. , XVI, 1894, p. 236.-TORNQUIST, Geol.

Foren. Stockholm Forhandl., XVI , 1894, p. 380.-POCTA, Syst. Sil.

Centre Boheme, VIII, Pt. 1 , 1894, p . 190.-PRITCHARD, Proc. Royal Soc.

Victoria, new ser. , VII, 1895, p. 27.-WIMAN, Natural Science , IX,

1896, p. 243.-KOKEN, Die Leitfossilien, 1896, p. 327.-GURLEY, Journ .

Geol. , IV, 1896, p . 81.—FRECH, Leth. geog. , I Th. , Leth . Pal. , I , 3 Lief..

1897 , p. 557.-ROEMER and FRECH, Leth. geog., I Th. , Leth. Pal., I , 3

Lief. , 1897 , p. 569.-WALTHER, Zeits. d. d . geol. Gesell. , XLIX, 1897 ,

pp. 250, 253.-GRABAU, Bull. Buffalo Soc. Nat. Sci ., VI, 1899, p . 119 ;

Bull. Buffalo Soc. Nat. Sci . , VII , 1901 , p. 133 ; Bull. New York State

Mus. , IX, 1901 , p. 133.-RUEDEMANN, New York State Mus. , Mem. 7,

1904, p. 591 .

Dictyograptus HOPKINSON and LAPWORTH, Quart. Journ. Geol. Soc. Lon-

don, XXXI, 1875 , p . 667.-MOBERG, Geol . Foren . Stockholm Forhandl. ,

XVI, 1894, p. 236.-TORNQUIST, Geol. Foren. Stockholm Forhandl. , XVI,

1894, p. 380.

A very complete history of this genus (consisting of about forty

pages of typewritten manuscript ) was compiled by Doctor Gurley,
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but a review and also a discussion of the generic characters was pre-

sented by Doctor Ruedemann before the Gurley manuscript came

into his possession. To Doctor Ruedemann's excellent work the

reader is referred.

Genotype.--Dictyonema retiforme ( Hall) . Niagaran (Rochester)

shale, New York.

DICTYONEMA RETIFORME ( Hall ) .

Gorgonia ? reteformis HALL, Rep. Surv. 4th Geol. Dist. New York, 1843,

p. 115, text fig. 1.

Dictyonema retiformis HALL, Nat. Hist. New York, Pal., II, 1852, p. 174,

pl. 40F, figs. 1 a, b .-LINCKLAEN, 14th Rep. New York State Cab. Nat.

Hist. , 1861 , p. 55, pl . 7 , fig . 1.-HALL, Geol. Surv. Canada , Decade 2, 1865,

p. 12, fig. 10 ; 20th Rep. New York State Cab. Hist. , 1868 , p. 178, text

fig. 11 (rev. ed., 1868, 1870, p. 210, text fig. 11 ) .-NICHOLSON, Mon.

Brit. Graptolitidæ, 1872, p. 129, text fig. 69.

Dictyonema retiforme SPENCER, Can. Nat., X, 1882, p. 165 ; Trans. Acad.

Sci. St. Louis, IV, 1884, p. 573, pl . 3, figs. 1 , 2 ; Bull. Mus. Univ. State

Missouri, I , 1884 , p. 23, pl . 3, figs. 1 , 2.- MILLER, North Amer. Geol. and

Pal., 1889, p. 185, text fig. 168.-POCTA, Syst. Sil. Centre Boheme, VIII,

1894, p. 192.-GURLEY, Journ . Geol. , IV, 1896, pp. 96, 308.- ROEMER and

FRECH, Leth. geog. , I Th. , Leth. Pal. , I , 3 Lief. , 1897 , p. 575, text fig.

145.-GRABAU, Bull. New York State Mus., IX, 1901, pp. 133, 134, text

fig. 27 ; Bull. Buffalo Soc. Nat. Sci., VII, 1901, p. 133, text fig. 27.—

RUEDEMANN, New York State Mus. , Mem. 11, 1908, p. 155, text fig. 64.

This fine species, the genotype of Dictyonema, is a well-known

although rather rare form in the Niagaran (Rochester ) shale of

New York. In Canada the species is confined to the earthy dolomites

and shales beneath the chert bed of the more typical dolomites.

Doctor Gurley has prepared the following redescription , based upon

the types and other specimens studied by him :

Polypary rather strongly radiate, with the branches usually about 0.8 mm.

wide (a few as narrow as 0.6 mm., a few swelling out to 1 mm. , particularly

immediately below a bifurcation ) ; about 15-17 in 25 mm. of width in the basal

portion, and in young specimens frequently somewhat more slender, more tor-

tuous (with slight tendency to zigzag ) and somewhat farther apart ; the inter-

spaces consequently as wide as, or slightly wider than, the branches. Dissepi-

ments mostly transverse ( some are slightly oblique, a few very oblique ) ;

generally slender (about 0.2 mm. ) , but a few reach 0.3 mm. , or rarely 0.4 mm.

Meshes mostly oblong ; a number of careful measurements has shown me that

the most usual (the typical ) length is on the average 1.5 mm. (between 1 and

2 mm. ) , but longer ones are seen, from covering up or destruction of the inter-

vening dissepiments, which condition in favorable cases can be proven. Rarely

two successive dissepiments are not farther apart than 0.5 mm. This almost

invariably results from the two dissepiments diverging from a common point of

origin on one branch.
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Doctor Ruedemann has published the following on the species :

It is by no means so common in our Niagara beds as one should suspect from

its long bibliographic list or conclude from the direct statement of some authors

that it is abundant in the New York rocks ; in fact, it is one of the least common

of the graptolites of our Rochester shale and all the references are excerpts of

Hall's original description . I have seen altogether not more than half a dozen

specimens, including Hall's types, and have not been able to find one which

would reveal the form of the thecæ.

Remarks.-D. retiforme is a remarkably stately graptolite, possessing wide-

open, funnel-shaped rhabdosomes, fragmentary specimens of which with a

diameter of no less than half a meter have been observed ; and the size of the

branches and the meshwork are coarse in proportion. Pocta has compared it to

the Bohemian D. grande Barr [ande ] , also a Siluric form, and pointed out the

differences between the two.

Horizon and locality.-The two specimens here figured are from

the more shaly strata (beds 9-11 of section ) beneath the cherty dolo-

19 20

FIGS. 19, 20.-DICTYONEMA RETIFORME HALL. A SMALL RHABDOSOME

CENTRAL PORTION AND A PORTION OF A LARGER SPECIMEN.

SHOWING THE

mite at Hamilton, Ontario. Both specimens are in the Spencer col-

lection. The types of the species are in the American Museum of

Natural History.

DICTYONEMA CRASSIBASALE Gurley, new species.

Plate 3, figure 1 .

Dictyonema gracilis SPENCER (not HALL) , Canadian Nat., VIII , 1878,

p. 458 ; X, 1882, p. 165.

Dictyonema gracile SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884, pp. 573,

574, pl . 2, figs. 2, 3 ; Bull. Mus. Univ. State Missouri, I , 1884, p. 24,

pl. 2, figs. 2, 2a, 3.

This abundant species has hitherto been identified in the Hamilton

collections as Dictyonema gracile Hall, but close comparison with

Hall's types led Doctor Gurley to propose the above new name.
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1

After quoting Hall's description of D. gracile, Spencer says of the

present form :

In this species the branches are much more slender than in D. retiforme,

averaging about half a millimeter in breadth and twice that distance apart.

The branches are regularly arranged and form fan-shaped fronds, but many

specimens indicate the cyathiform structure while living. Though the margins

are generally even, yet in one fine specimen the terminations of the branches are

irregular. The fronds converge to what is evidently a noncelluliferous radicle,

and in size the finest specimens are as much as 10 cm. high and 6.5 broad.

22
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FIGS. 21 , 22.-DICTYONEMA CRASSIBASALE, NEW SPECIES. TWO RATHER SMALL RHABDO-

SOMES SHOWING THE PROXIMAL PORTION.

The transverse filaments, which are noncelluliferous, are from four to five

times as far apart (sometimes much farther ) as the branches ; or are frequently

obliterated, or almost so. The texture is corneous.

The celluliferous structure is shown in very few specimens. However, one

specimen in particular, which I obtained from Mr. A. E. Walker, of Hamilton,

removes all doubt as to the character of the cellules. On one side of the branch

there is a slender solid axis, in the other there are inserted cylindrical calycles

which penetrate the common canal ( or cœnosare ) almost to the axis. The cells

have their own distinct cell walls ; they are cylindrical in form, about 0.5 mm.

long and 0.35 mm, in diameter. The portion of the cell towards the orifice
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overlies the base of the next cell, so that there are from 25 to 32 calycles in the

length of a centimeter. More frequently only circular, or ellipsoid, elevated

(sometimes depressed ) points mark the former abodes of the polypites, which,

being surrounded by a denser texture, have not yielded to the pressure which

has flattened the walls of the common canal. The irregular striæ and depres-

sions on the stipes and branches are probably occasioned by the unequal flatten-

ing of the canal and celluliferous portions of stipes.

This species is the most easily obtained of the fossils of the group, though

good specimens are very uncommon. Generally we must identify them by the

relative size and arrangements of the branches and filaments, or, in more per-

fect specimens, by the form of the frond.

Doctor Gurley described D. crassibasale as follows :

Polypary, sometimes attaining a great size (one specimen indicates a diam-

eter for the whole polypary of nearly half a meter) , usually, however, of more

FIG. 23.-DICTYONEMA CRASSIBASALE, NEW SPECIES. A COMPRESSED INFUNDIBULIFORM

RHABDOSOME.

moderate dimensions, cyathiform, consisting of parallel branches which radiate

almost straight outward, but which are slightly flexuous in portions of their

course. Their typical width is 0.5-0.6 mm. Some, however, especially distally,

are as narrow as 0.4, and a few of the basal branches reach 0.8 mm. The

branches are set 25-30 in 25 mm. of width, the number tending to reach the

lower figure proximally and the higher figure distally. Distally, also, especially

in fragments of large polyparies, the branches are sometimes as many as 35 in

25 mm., but not, I believe, except where distortion has occurred, perhaps from

the dissepiments being more delicate in the younger portions of the polypary,

or from greater post-mortem dissociation of the more flexible distal portion .

Distally, too, the branches not infrequently, even in a normal polypary, will be

seen to be quite tortuous and the meshes more irregular. Bifurcations occur

at irregular and increasingly longer intervals. They are U-shaped, their sides

often tending to bow outward and then to approach each other above. It is
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close together (0.4 mm. ) . Of course, being so very slender and the branches

being comparatively stout, it often happens that an apparently well-preserved

polypary may show the branches well preserved though the dissepiments have

suffered . The meshes are rectangular, except where flexuosity of the branches

renders them irregular. The thecæ, or rather indications of them in the form

of oval elevations, are frequently well preserved, so frequently and so well

especially around the bifurcations that the meshwork tends to depart from

regularity and the branches to become flexuous. The dissepiments are all very

slender, and are very numerous. They are all transverse or only very slightly

oblique. Most of them are 1 mm. apart, though on a general average there

may probably be as few as 20 in 25 mm. The greatest distance between con-

secutive dissepiments seems about 1.5 mm. Occasionally two may be very

F
I
G

.2
4
.
-D
I
C
T
Y
O
N
E
M
A

C
R
A
S
S
I
B
A
S
A
L
E

, N
E
W

S
P
E
C
I
E
S

.
AC
O
M
P
R
E
S
S
E
D

,F
R
A
G
M
E
N
T
A
R
Y

R
H
A
B
D
O
S
O
M
E

.



DENDROID GRAPTOLITES OF HAMILTON , ONTARIO. 23

that this feature serves, in Hamilton collections, as a rather good mark of

the species. They are about 55-60 in 25 mm.

Horizon and locality.-By far the most common species of the genus in the

chert-dolomite series at Hamilton, Ontario. I count 38 specimens, which in-

clude only a few (selected from many) in the Hall and New York State collec-

tions ; also one in the Spencer collection labeled " Dictyonema gracile."

In normal polyparies this species is easily distinguished from D. gracile. Its

most characteristic features are the fibrous root, the heavier polypary, espe-

cially the much heavier branches at the base, the much more numerous dissepi-

ments, and the fewer branches in 25 mm. of width, and ( in Hamilton collections )

the often well-preserved thecal elevations. Distal fragments of the two species

(which, moreover, are rather more apt to be worn ) are not always so easy to

separate ; but those of the present species are apt to be very extensive and

FIG. 25.- DICTYONEMA CRASSIBASALE, NEW SPECIES. RHABDOSOME PRESERVING THE

FIBROUS PROXIMAL PORTION AND SHOWING THE THECE, X1.5.

somewhere to yield characteristic marks. Usually, of course, they are to be

identified by comparison with more perfect specimens.

The species to which this is most closely related is certainly D. splendens.

Of that species I have but one specimen, so that I am unable to determine what

range of variation it may present. Of the present one, however, I have nearly

forty specimens, and with no one ofthem could I consider Billing's specimen

as cospecific.

After a careful study I am convinced that this is the species which Spencer

describes as D. gracile Hall. I base this opinion on his figures, particularly

figure 3, the thecæ in which could, as far as the material before me goes, only

belong to this species ; and on his statements that it has a " noncelluliferous

radicle," and that it is the species most easily obtained . Indeed, this species

may be known in Hamilton collections by its very great frequency, it being by

far the most common species.

82651-Bull. 65-09-3
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Cotypes. Cat. No. 55297, U.S.N.M.; Nos. 13502, 13504, Walker

Museum, University of Chicago.

DICTYONEMA POLYMORPHUM Gurley.

Plate 4, figure 4.

Dictyonema tenellum SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884. pl. 1.

fig. 13 (not the description, p. 576 ) ; Bull. Mus. Univ. State Missouri,

I, pl. 1 , fig. 13 (not the description, p. 26) .

Calyptograptus subretiformis (part) SPENCER, Trans. Acad. Sci. St. Louis,

IV. pl. 4, fig. 2 ; Bull. Mus. Univ. State Missouri, I, 1884, pl. 4, fig. 2.

Dictyonema polymorphum Gurley Ms., RUEDEMANN, New York State Mus. ,

Mem. 11 , 1908, p. 158, pl . 2, fig. 3 ; pl. 3, figs. 4, 5, 6 ; p. 160, text figs.

60-72.

26
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FIGS . 26 , 27.--DICTYONEMA POLYMORPHUM GURLEY. 26, RHABDOSOME RETAINING DISK

(PLESIOTYPE ) ; 27 , A COMPRESSED SPECIMEN (HOLOTYPE) WITH CENTRAL PORTION.

(SEE ALSO PL. 4, FIG. 4. )

Doctor Gurley's elaborate description of this species has been pub-

lished by Ruedemann," but is repeated here for the sake of com-

pleteness :

66

Polypary originally cyathiform, circular or flabellate on the rock, when

flabellate often evenly semicircular in the largest specimen seen, 85 mm. in

diameter ; originating in and sessile upon a carbonaceous disk," which in

one specimen is seen to have its walls riddled with pores. Branches measur-

ing 0.6 mm. in width on the average, hardly ever as narrow as 0.3 mm. (as

Spencer states them to average) , 0.4 mm. being, with rare exceptions, the mini-

mum and 0.8 the maximum. Branches varying equally in character, being

sometimes nearly straight, at others irregularly sinuous, and inosculating, as

in Desmograptus. Occasionally the adjacent margins of two branches coalesce.

The branches end in long drawn out, spike-like points. Very often-usually,

in fact- shortly before their termination, they bifurcate, U like, the termina-

a New York State Mus. , Memoir 11, 1908, p. 158.



DENDROID GRAPTOLITES OF HAMILTON, ONTARIO.
25

tion thus being forcepslike. This mode of ending is quite characteristic of the

species. Apparently this spike-like forking of the branches may occasionally

take place in the wall of the polypary below the summit, and the spikes then

seem to serve the same purpose as dissepiments, bracing the polypary. As the

fossil usually lies on the stone, the number of branches in 25 mm. of width is

exceedingly variable, generally from distortion. In places where the polypary

is evenly and smoothly laid out and the meshwork perfectly regular, however,

the number is about 22 (20-25 ) near the base and about 25-30 at the periphery.

The dissepiments are of medium thickness (about 0.15-0.4 mm. ) and are either

perpendicular or highly inclined (say 45° ) to the branches, and this combina-

tion in the same specimen forms a striking feature of this species, a feature

well shown in Spencer's figure (text fig. 29 ) . Meshes very variable in shape,

corresponding to the irregularity in the branches and dissepiments. In one

specimen I find meshes from 1.5 to 6 mm. long, but the longest are in one or

two cases demonstrably subdivided, and prob-

ably 3 mm. is about the greatest length. From

obscure indications the thecæ seem to be set

about 50 in 25 mm. (Spencer gives the number

as 60.)

One specimen (text fig. 26 ) in the Hall col-

lection shows the base fairly well preserved.

This measures about 12 by 8 mm. and shows a

unique structure. The margin is in places

sharply defined, and is either convex or con-

cave. The surface is uniformly dotted with

very numerous elliptic or circular pores, which

hardly reach 0.2 mm. in the greatest diameter,

and which have a well-defined rim-like margin.

They seem to have a somewhat regular arrange-

ment, in rows and are separated by interspaces

narrower than their own diameter. The tex-

ture of this " disk," like that of the network, is

carbonaceous.

Horizon and locality.-Twenty-four specimens

from the Niagara chert and glaciated chert

beds, Hamilton, Ontario.

FIG. 28.-DICTYONEMA POLY-

MORPHUM GURLEY. ONE OF

SPENCER'S TYPES OF CALYPTO-

GRAPTUS SUBRETIFORMIS .

(AFTER SPENCER. )

In this count are included two specimens in the Spencer collection, labeled

'Calyptograptus subretiformis." While these two specimens are very poor, still

without question they belong here and not with C. subretiformis. On the other

hand, it is quite evident to me that these two specimens are of the species which

furnished the basis for Spencer's figure 2, which differs considerably from his

figure 1, and his figure 2 should, therefore, I believe, be added to the synonymy

of D. tenellum .

This species is exceedingly variable in appearance. It is sometimes spread

out circularly, sometimes flattened flabelliformly from the side. Its most

characteristic features are the average thickness of 0.6 mm. (not 0.3 mm., as

Spencer's text states ) , their number of 20-25 in 25 mm. of width in the proxi-

mal and of 25-30 in the distal portion of the polypary. But in this species,

more than in others, it is possible to get almost any number, unless the place

for counting be carefully chosen, where the meshes are regularly laid down

and not distorted. Further, the combination in the same specimen of transverse

dissepiments and of dissepiments inclined at about 45° to the branches, with,
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in other places, modes of connection ( coalescence of approximated lateral mar-

gins, curving together and entire fusion of adjacent branches ) usual in Des-

mograptus, thus producing a great variety of mesh form, constitutes a striking

feature in the present species.

This species is one of the most common graptolites in the Rochester

shale of New York, as well as in the limestone at Hamilton, Ontario.

Quoting Doctor Ruedemann :

This form is easily distinguished from both its associated congeners, D. reti-

forme and D. gracile, by its more irregularly bent branches and the oblique

direction of the dissepiments. By these characters it seems to lead directly to

Calyptograptus subretiformis Spencer with which it is also associated.

FIG . 29.-DICTYONEMA POLYMORPHUM GURLEY. SPENCER'S FIGURED TYPE OF DICTYONEMA

TENELLUM. (AFTER SPENCER. )

Holotype (selected by Ruedemann) .-Cat. No. 54278, U.S.N.M.

Plesiotype.-Walker Museum, University of Chicago, No. 13517.

DICTYONEMA SUBRETIFORME ( Spencer) .

Calyptograpsus subretiformis SPENCER, Canadian Nat., VIII , 1878, pp. 453.

460.

Calyptograptus subretiformis SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884,

p. 578, pl . 4, fig. 1 (not fig. 2 ) ; Bull. Mus. Univ. State Missouri, I , 1884,

p. 28, pl. 4, fig. 1 (not fig. 2 ) .

Dictyonema subretiforme RUEDEMANN , New York State Mus., Mem. 11 , 1908,

p. 162, pl . 2 , figs. 1 , 2.

This species is closely related and similar to the preceding form, D.

polymorphum, both of which have been described and illustrated by
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Ruedemann. Spencer's original description, with additions from his

description of 1884 contained in brackets, is given below :

Frond circular, but cyathiform in its growing state. There are numerous

bifurcating branches, which in the fossil condition imperfectly unite or overlie

each other; producing a kind of fine network with irregular sub-rhomboidal

[ellipsoidal ] interstices. In texture it is corneous, having the branches marked

with striations of a sub-rhomboidal form.

In this species the branches are much finer (but little more than one-eightieth

of an inch in width [ 0.35-0.75 mm. ] ) than in C. cyathiformis, with more numerous

and irregular bifurcations, producing a netted appearance. The original matter

is often replaced by pyrites. The fronds are not generally more than two inches

30
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FIGS . 30, 31.- DICTYONEMA SUBRETIFORME ( SPENCER ) .

CALYPTOGRAPTUS SUBRETIFORMIS. (AFTER SPENCER. )

SOME FROM THE ROCHESTER SHALES OF NEW YORK.

30, ONE OF SPENCER'S TYPES OF

31, A LARGE EXPANDED RHABDO-

(COPIED FROM RUEDEMANN. )

in diameter. Only a few specimens have been found, and these show some

varietal differences.

This species was found in the Niagara limestone [ principally in the shaly dolo-

mites beneath the chert bed ] , Hamilton, Ontario, by Colonel Grant.

To this description Gurley adds the following:

Measurements of a number of branches show that these nearly all fall between

0.4 mm. and 0.6 mm., 0.4-0.5 being the dimensions usual in the distal portion for

the branches exclusive of the terminal twigs. The more proximal stems meas-

ure 0.6 mm., and the thickest seen (in one specimen only) reached 0.8 mm. Cor-

responding to the straggling aspect of this species almost any number ofbranches

may be counted transversely, but if portions be selected where the branches are
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at fairly regular distances apart and the meshes consequently of pretty uniform

width, the number will be found to be about 25 ( say 23-27 ) .

Ruedemann says, in connection with the generic position of the

species :

As both Spencer's drawings and our material show, these [generic ] characters

are not retained in his second species, C. subretiformis. The latter clearly pos-

sesses dissepiments, which, however, are so oblique that they appear as bifurca-

tions [ see Spencer's figure, here copied . ] Dictyonema polymorphum Gurley indi-

cates transition from a typical Dictyonema with rectangular meshes to this

irregularly meshed form. The clearly closer relationship of the present species

to Dictyonema polymorphum than to C. cyathiformis has induced us to place it

under the former genus and to restrict Calyptograptus to forms which retain the

diagnostic characters of the genotype.

DICTYONEMA TENELLUM Spencer.

Plate 2, figure 4 .

Dictyonema tenella SPENCER, Canadian Nat. , VIII, 1878, pp. 458 , 459.

Dictyonema tenellum SPENCER, Canadian Nat. , X, 1882, p. 165 ; Trans. Acad.

Sci . St. Louis, IV, pp. 564, 576 (not pl. 1 , fig. 13 ) ; Bull. Mus. Univ.

State Missouri , I , pp. 14 , 26 (not pl. 1 , fig. 13 ) .— MILLER, North Amer.

Geol. and Pal. , 1889, p. 185.—GURLEY, Journ, Geol ., IV, 1896, pp. 96, 308.

The original description is as follows :

Frond cyathiform in growing state, but usually circular, although occasional

specimens have a flabellate form in the rock. The branches are uniform, nearly

parallel, and radiate from the center with very few bifurcations ; in width they

vary from one one hundred and twentieth to one-eightieth of an inch, but uni-

form in the same specimen . The branches are connected at short intervals by

transverse dissepiments ; while the margin of the frond is remarkably constant.

The surface is striated, and the texture has a corneous character like that of the

other species of this group.b

a New York State Mus. , Mem. 11 , 1908, p. 164.

Here is interpolated in the description of 1884, a paragraph which I footnote,

being convinced that with the exception of the statement that " between the

branches there are not usually spaces as great as ( or greater than ) their own

width," it has no reference to the species now under consideration .

66
In the best specimens distinct ellipsoid pits are arranged along the sides

of the branches, marking the positions of the calycles, these having the longer

diameter equal to half a millimeter and their shorter occupying two-thirds of the

width of the stipe. There are about twenty-four of these calycles arranged

longitudinally in the length of a centimeter. In specimens less perfectly pre-

served the bars connecting the branches are almost obliterated, and in those in

a better state of preservation they are placed from 2 to 3 mm. apart, while

between the branches there are not usually spaces as great as ( or greater than)

their own width."

Respecting the species to which he does refer, I can only say that in my expe-

rience, D. crassibasale more usually than any other species, has the thecæ pre-

served, and that those structures in crassibasale could be described in about the

words used. But in no species could be both 0.5 mm. long, and 24 in 1 cm.—

R. R. Gurley.
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As the connecting filaments are very fine, owing to imperfect preservation,

they are not always distinct over the whole surface of the frond. This species

is easily distinguished from D. gracilis-even in fragments-by the branches

being exceedingly fine (about one-hundredth of an inch in width ) , with scarcely

that distance between them, and with no approach to the dendritic form of that

species. The frond maintains its character even in the young state. The larg-

est frond is three and one-half inches in diameter.

It occurs in the Niagara limestone [ dolomitic limestones of the cherty beds

and in the underlying more shaly rocks ; 1884] at Hamilton, Ontario. The speci-

men described was obtained by Lieutenant-Colonel Grant, and presented to the

writer.

Spencer's description of 1884 adds, that the dissepiments are very

delicate, and the margin entire. He further says :

This species is easily distinguished from D. gracile [ = D. crassibasale Gurley]

by the branches being much finer, less diverging, and with more bifurcations,

by the transverse bars being more closely arranged, and by the frond being

32

33

FIGS. 32, 33.-DICTYONEMA TENELLUM SPENCER. 32, A SMALL EXAMPLE PRESERVING THE

BASAL PORTION. (BY R. S. BASSLER. ) 33, A LARGER RHABDOSOME.

regularly circular, with no general bush-like form like that seen in most

specimens of D. gracile [ crassibasale] . The largest frond is 9 cm. in diameter.

Gurley's description of the species is as follows :

Polypary cyathiform, in the flattened state radiating from a center ; proximal

extremity only indistinctly visible in one specimen (text fig. 32) , appearing to

consist of some kind of a bulbous or fibrous root. Branches straight, mostly

0.3-0.35 mm. wide ; a few as narrow as 0.25 ; occasionally one as wide as and

none wider than 0.4 mm. Number of branches transversely in 25 mm., proxi-

mally about 45, distally 50-55. Interspaces consequently rarely as wide as and

usually much narrower than branches . Minimal length of meshes about 0.5

mm., maximum about 1 mm. Thecæ invisible. Dissepimenta of about medium

thickness, straight or oblique.

The identification of this species I consider thoroughly made out. There is no

other species at Hamilton, at least in my experience, to which Spencer's orig-

inal description could refer. But in 1884 Spencer figured as D. tenellum a
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totally different species, the one I have named D. polymorphum. It is very

important to note that his description, too, has become tinctured with foreign

elements, the whole of the second paragraph, with the possible exception of the

statement that " between the branches there are not usually spaces as great as

(or greater than ) their own width," having no application to the present species.

Horizon and locality.-Not uncommon in the Niagara dolomite,

chert, and glaciated chert at Hamilton, Ontario.

The originals of text figure 32 and Plate 2, figure 4, are in the

National Museum, while the third figured specimen (fig. 33 ) belongs

to the Spencer collection .

Plesiotypes. Cat. No. 55300, U.S.N.M.

DICTYONEMA STENACTINOTUM Gurley, new species.

Plate 3, figure 2.

Gurley's description of this fine new species follows :

Polypary flabelliform, included within an angle of 35° , somewhat obscure

at base ; branches 0.6-0.8 mm. wide ( in places apparently as narrow as 0.4 mm.,

FIGS. 34,

34

35

NEW35.- DICTYONEMA STENACTINOTUM,

SPECIES. 34, HOLOTYPE. 35, A RHABDOSOME RE-

FERRED SOMEWHAT DOUBTFULLY. (SEE ALSO PL. 3,

FIG. 2.)

but they are there not fully

exposed , as the same

branches elsewhere show

in their course the full

width) ; mostly parallel, in

places curving irregularly,

causing distortion of the

meshwork ; set 17-18 in 25

mm. of width. Dissepi-

ments slender or thick, sev-

eral reaching 0.6 mm. and

but for their position being

virtually indistinguishable

from a nearly transverse

branch. The majority are

transverse, though many are

more or less and some are

quite oblique. Most are

parallel-sided ; a number are

triangular. In general the

meshwork is regular, the

meshes rectangular. The

most regular meshes vary in length between 1.5 and 2.5 mm. Distorted meshes

may be as short as 0.5 mm. , though more usually 1 mm. is the minimum. Only

obscure indications of thecae are seen.

The above description refers to the type-specimen alone [ fig. 34] . One other

specimen [text fig. 35, Pl. 3, fig. 2 ] , from approximately the same horizon,

exhibits a general resemblance to the type, but with some differences. It may

be described as follows :

Polypary known only in the form of a fragment of the meshwork ; branches

heavy (0.8 mi. wide) , parallel, diverging only very slightly, bifurcating cor-

respondingly rarely (the few successive bifurcations visible are 12-20 mm.

apart ) ; set 15 or 16 in 25 mm. of width. Dissepiments when unworn probably
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always heavy ( 0.4 , 0.6 , 0.8 mm. ) , though as seen they are sometimes slender,

usually transverse, sometimes oblique. Meshes coarse, rectangular, about 3

mm. or more in length , though occasionally one is seen as short as 1.5-2.5 mm.

Apparently the length may reach 5 or even 6 mm. , but in one mesh of this

character two intermediate dissepiments can be made out on close observation .

So that the superficial aspect of the fossil is not to be implicitly trusted .

Careful comparison with the three species ( websteri, retiforme, pererassus)

to which this form comes nearest, shows it to be distinct from all ; from the

last two it may be known by the absence of the rapid radiation of the polypary.

Horizon and locality. Two specimens in National Museum, both

from the Niagara dolomite, Hamilton , Ontario.

Holotype and paratype.-Cat. No. 55299, U.S.N.M.

DICTYONEMA EXPANSUM Spencer.

Dictyonema expansum SPENCER, Trans. Acad . Sci. St. Louis, IV, 1884, pp.

564, 575, 576, pl . 2 , fig. 1 ; Bull. Mus. Univ. State Missouri, I , 1884 , pp.

14, 25, 26, pl . 2 , fig. 1.—GURLEY, Journ. Geol., IV, 1896, pp. 96, 308.

Spencer's original description is as follows :

Frond flabelliform, composed of slender, expanding, and bifurcating branches,

diffusely arranged, and united laterally by slender filaments (often wanting ) ;

branches irregularly striated ; texture corneous.

This species is clearly related to D. gracile in the relative size of the branches,

but these are much more diffusely and irregularly arranged, with greater inter-

spaces, which are from two to four times the width of the branches . The

transverse filaments occur less frequently than in D. gracile. Fragments of this

species are not always easily distinguishable from D. gracile, although the

branches are looser and more spreading. The type specimen is 8 cm. high and

about 16 broad , rising from a united base of five or six stipes.

Formation and locality.- Niagara limestones at Hamilton, Ontario.

Doctor Gurley describes a specimen of this species as follows :

There is in all the Hamilton collections but one specimen which I could by

any possibility refer to Spencer's erpansum. It may be described as follows :

Polypary 120 mm. high and 235 mm. broad ; flabelliformly compressed, semi-

circular in outline, consisting proximately of eight parallel branches, and higher

up of numerous branches, which are approximately straight ( or with long,

sweeping curves ) and subparallel ; the extreme lateral ones perpendicular to

the median line of the pclypary, nearly straight, the whole curvature occurring

proximally in a short turn. Width of branches pretty uniformly 0.8 mm. , one

being occasionally seen 1 mm. wide. Distally the specimen is so worn that

it is hard to say whether the full width is maintained to the periphery or not,

but a few unworn branches there measure 0.8 mm. The branches are every-

where set about 17 in 25 mm. of width. Concerning the number of dissepi-

ments, nothing can be said, the specimen being too much worn. No thecæ are

visible.

Horizon and locality.-One specimen in Spencer's collection, labeled Dic-

tyonema retiforme, from the Niagara dolomite, Hamilton, Ontario.

I can not say that I feel entire confidence in the identification, but I think

this is Spencer's species. As above remarked, it is the only one in the collec-

tions which could be expansum , and it agrees as well with Spencer's descrip-
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tion, and particularly with his figure, as a poorly preserved specimen could

be expected to. Parenthetically, I may say that it seems distinct from all the

other species at Hamilton. Among its distinctive marks may tentatively be

named : The perpendicularity of the extreme lateral branches of the median
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line of the polypary, and the restriction of the curvature of the branches within

a short space toward their proximal end, the approximately straight course of
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the branches, and lastly, of course, the measurements. According to Spencer,

the dissepiments are fewer than in D. crassibasale (his gracile ) .
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DICTYONEMA FILIRAMUS Gurley, new species.

Gurley's description of this species is as follows :

Polypary varying from flabelliformly compressed, nearly and regularly semi-

circular, about 25-30 mm. in radius, to flabellate expansions 14 or more cm.

38

39

FIGS . 38, 39.- DICTYONEMA FILIRAMUS , NEW SPECIES . TWO SMALL RHABDOSOMES.

in diameter. Branches straight or uniformly curved, mostly 0.3 mm. wide,

reaching 0.4 mm., especially near the base ; set about 40 in 25 mm. (7-9 in

5 mm., the strong radiation

preventing counting for

longer distances. ) Bifurca-

tions narrow, tending to

V-shape. Dissepiments ex-

ceedingly fine ; rather uni-

formly 1 mm. apart, occa-

sionally two as close together

as 0.5 mm.; quite uniformly

transverse. Meshes quite

regular, rectangular. Too

few thecæ are visible to per-

mit of any accurate estimate

of their number, but they

seem to be something like

100 or more in 25 mm.

Horizon and locality.-

Not uncommon in the

dolomite and chert at FIG. 40.- DICTYONEMA

Hamilton, Ontario.

FILIRAMUS, NEW SPECIES. A

RHABDOSOME OF MEDIUM SIZE.

Cotypes. Cat. No. 55303, U.S.N.M.

DICTYONEMA DESMOIDES Gurley, new species.

Plate 4, figure 3.

Gurley describes this species as follows :

Polypary cyathiform, flabelliformly compressed , tending to spread rather

widely, with branches 0.5 mm. (0.4-0.6 mm. ) wide, the central ones usually

straight, or only slightly undulate, the lateral ones diverging moderately, or
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sometimes extremely and often undulate or more or less tortuous, and really or

apparently fusing Desmograptus fashion. In places where the meshwork is

laid down evenly and without distortion there are about 30 branches in 25

mm. of width. Proximally the number may perhaps be somewhat less ( say 27 ) .

Distally, especially laterally, where the branches are reflexed, and, in some

places crowded, there may be 35 in 25 mm., a condition perhaps due to distortion.

The interspaces then are, in general, narrower than the branches, and much

narrower distero-laterally, where the latter are crowded. The dissepiments

are heavy (0.2-0.4 mm. thick) , and apparently somewhat remote, but the exact

42

41

43

FIGS. 41-43.-DICTYONEMA DESMOIDES , NEW SPECIES . 41, THE HOLOTYPE, A SMALL BUT

RATHER COMPLETE RHABDOSOME. (BY R. R. BASSLER. ) (SEE ALSO PL. 4 , FIG. 3 ) ; 42,

43, PARATYPES. TWO FRAGMENTARY RHABDOSOMES.

distance cannot be stated. Meshes rectangular, elliptic, or irregular. Theca

obscure, but apparently about 50 in 25 mm.

Horizon and locality .- Niagara chert, Hamilton, Ontario.

Holotype.-New York State Museum, Albany, New York.

Paratype.-Cat. No. 55304, U.S.N.M.

DICTYONEMA PERCRASSUS Gurley, new species.

Doctor Gurley's description is as follows :

Portion of the polypary seen (incomplete proximally) flabellate, radiating

rather rapidly, the width increasing, in one

specimen, in the longitudinal or radial dis-

tance of 30 mm. from 8.5 to 38 mm. and the

branches from 7 to 21. The width thus in- .

creases more rapidly than the branches. The

increased space is, however, taken up by the

increased thickness of the branches, which,

in proceeding from the base, rapidly increase

to a width of about 0.8 mm. and at the

periphery may reach 1 mm. Proximally a

few are as narrow as 0.4 mm., but nearly

all are 0.5 mm., and some measure 0.6 mm.

NEW SPECIES . A FRAGMENTARY Distally the interspaces are quite or very

nearly as wide as the branches, but never

wider. Proximally, however, they are about 1 times as wide as the branches

or (with the narrowest branches) even a little more. Proximally the number

FIG. 44.- DICTYONEMA PERCRASSUS ,

RHABDOSOME.
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of branches is about 20 in 25 mm. of width. Distally it ranges from 14 to

17. The dissepiments are not very slender (reaching a width of 0.2 mm.

ad max. ) , straight or oblique, sometimes two diverging from a common point

of origin on the branch. Length of meshes probably (when all the dissepi-

ments are preserved and visible ) not much exceeding 2 mm. The dissepiments

are, in many places, obscure, but seem usually to be 1.5-2.0 mm, apart. Smallest

complete meshes about 1 mm. long. Branches obscurely striate. Theca

invisible.

Horizon and locality.-Glaciated chert beds, Niagara formation, Hamilton,

Ontario.

This species is characterized especially by the very great thickness of its

branches, the general radiating aspect of the polypary, and the small number of

branches transversely.

FIG. 45.-DICTYONEMA PERCRASSUS, NEW SPECIES. RHABDOSOME WITH BASAL ATTACHMENT.

Cotypes.-Collection of Walker Museum, University of Chicago,

No. 13511 ; Spencer collection .

DICTYONEMA SPENCERI Gurley, new species.

Plate 4, figure 1.

Doctor Gurley's description follows :

Polypary circular or flabelliform, consisting of heavy branches, mostly about

0.8 mm. wide, some as narrow as 0.6 mm., set about 17-20 in the proximal

portion and usually about 20-22 in 25 mm. of width in the peripheral portion

of the polypary, nearly straight, subparallel, with about 4 or 5 bifurcations in

their course toward the periphery. Dissepiments usually slender, though an

occasional one reaches 0.5 mm., usually 1.5-2 mm. apart, and in many cases

a 3 mm. interval is seen without any trace of an intermediate dissepiment sub-

dividing this long mesh. But in other cases similar long meshes are seen, on

close inspection, to be subdivided by an intermediate dissepiment. Meshes sub-

quadrangular.

Horizon and locality.-Five specimens from the Niagara chert, Hamilton,

Ontario.
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This species has the branches slightly thicker and somewhat more numer-

ous than in D. retiforme, which it most resembles. It is therefore a closer form

than retiforme, the interspaces usually tending to be narrower, or at least not

wider than the branches, especially distally, where, on the contrary, in D.

retiforme, the tendency is for the interspaces to be, relatively to the branches,

FIG. 46.- DICTYONEMA SPENCERI, NEW SPECIES . HOLOTYPE. (SEE ALSO PL. 4 , FIG. 1. )

widest, this condition resulting from a tendency of its branches to spread too

rapidly for bifurcation to keep pace with the spreading. This of course shows

in the number of branches in 25 mm. of width, which at the periphery of D.

retiforme tends to sink to say 15.

FIG. 47.- DICTYO-

NEMA PARALLELUM,

SPECIES .

Holotype.-Cat. No. 55301 , U.S.M.A.

DICTYONEMA PARALLELUM Gurley, new species.

Plate 4, figure 2.

The description by Gurley is as follows :

Polypary originating from a fibrous root ; consisting of

rigid, wiry, parallel, little-diverging branches, mostly 0.4

mm. wide, but reaching 0.6 mm. in the proximal portion ;

set 35-40 transversely in 25 mm. Meshes correspondingly

narrow , being usually about one-half as wide (but, from

slight curving of the branches, may for short distances be

as wide ) as the branches. Bifurcations not numerous.

Branches connected laterally both by slender, transverse

dissepiments, and in places by transverse bands of epi-

dermis ; the latter about as wide as the branches. Judg-

ing from the few seen, the dissepiments are about 2.5 mm.

apart, but this may easily be erroneous, as intermediate ones may have been

destroyed. The epidermis over the branches is in several places crossed by

transverse lines which probably mark the position of thecæ. These lines are

approximately half a millimeter apart (corresponding to about 50 thecæ

in 25 mm.) .

NEW

HOLOTYPE. (SEE

ALSO PL. 4, FIG. 2. )

This species is easily recognizable by the rigid, wiry branches, very thickly

set, with correspondingly narrow (nearly obliterated ) meshes.
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Horizon and locality.-Niagara dolomite, Hamilton, Ontario.

Collector, Col. C. C. Grant.

Holotype.-Collection of Walker Museum, University of Chicago ,

No. 13505.

Genus CALYPTOGRAPTUS Spencer.

Calyptograpsus SPENCER, Canadian Nat., VIII, 1878, p. 458.

Calyptograptus, LAPWORTH, Quart. Journ. Geol. Soc. London, XXXVII,

1881 , p. 173.- SPENCER, Proc. Amer. Ass. Adv. Sci . , XXXI, 1883 , p. 364 ;

Trans. Acad. Sci . St. Louis, IV, 1884, pp. 562, 577 ; Bull. Mus. Univ.

State Missouri , I , No. 1 , 1884, p. 27.-MILLER, North Amer. Geol. and

Pal. , 1889, p. 175.-GURLEY, Journ. Geol. , IV, 1896, pp. 93, 308.-RUEDE-

MANN, New York State Mus., Mem. 11, 1908, p. 163.

Doctor Ruedemann" publishes the following on this genus :

Spencer has erected the genus Calyptograptus for several species of the Ni-

agaran of Hamilton, Ontario, which are principally distinguished from the

similar genera, notably Dictyonema and Callograptus by the absence of trans-

verse dissepiments. In the first diagnosis it is stated that “ in appearance and

texture this genus resembles Dictyonema , but the branches are [ apparently] all

independent, not being connected by transverse dissepiments as in that genus

and are only united in one mass at the root " [although some of the branches

touching each other have occasionally all the appearance of connecting fila-

ments] . This statement has later ( 1884 ) been qualified by the same author by

the additions here placed in brackets , both of which tend to admit the occasional

presence of dissepiments. The absence of the dissepiments and the independ-

ence of the branches down to the root, which may be considered as additional

diagnostic characters of the genus, find their strictest expression in C. cyathi-

formis the form which is cited as the genotype by Miller [ N. Am. Geol. and

Pal. 1889, p. 175. ]

CALYPTOGRAPTUS CYATHIFORMIS Spencer.

Calyptograptus cyathiformis SPENCER, Canadian Nat., VIII, 1878, pp. 458,

460 ; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564 , 578, pl. 3, fig. 3 ;

Bull. Mus. Univ. State Missouri, I, 1884, p. 28 , pl . 3, fig. 3.-MILLER,

North Amer. Geol. and Pal. , 1889, p. 175, fig. 145.-GURLEY, Journ.

Geol. , 1896 , pp. 93, 308.

The following is Doctor Spencer's original description , the brack-

eted portions being taken from his description published in 1884 :

Frond cyathiform, with numerous bifurcating branches, united only at the

base, with no lateral processes ; the axis consists of a black corneous substance,

which is striated longitudinally. The fallen frond has some of the branches

overlying each other, forming a coarse [ giving somewhat the appearance of an

irregular ] network. The radicle consists of a well-marked, thick, corneous

mass.

The branches are about three-hundredths of an inch in breadth [rather over a

millimeter] . The specimen under consideration is most interesting. When

a New York State Mus. , Memoir 11 , 1908, p . 163.
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obtained the frond had a general flabellate form with the radicle well marked,

having branches radiating to nearly a semicircle ; but on trimming the speci-

men the portion of the stem with radicle was chipped off and revealed the

remainder of a beautiful frond which was now shown to be circular- [the

frond having been bent partly over in the mud, and having the lower portion

covered before the whole was flattened in the sediment] thus proving the

funnel-shaped character when

living. This fossil is 2 inches

in diameter, and from the

base of the root to the top of

the branches it measures 1

inch and a half.

It occurs in the Niagara

limestone [beneath the chert

at the " Jolly Cut "] at Hamil-

ton, Ontario.

The description of 1884

also adds that the branches

are divided into two or

three small terminations

which probably mark the

beginning of new

branches, and that only

one specimen, 6 cm. in FIG . 48.-CALYPTOGRAPTUS CYATHIFORMIS SPENCER.

diameter, and 4 cm. from

COPY OF SPENCER'S FIGURE.

the base of the root to the top of the branches, was found. No

additional specimens were noted in the more recent collections, so

the species is undoubtedly very rare.

CALYPTOGRAPTUS MICRONEMATODES Spencer.

Calyptograptus micronematodes SPENCER,

Canadian Nat., X, 1882, p. 165, nomen

nudum ; Trans. Acad. Sci. St. Louis, IV,

1884, pp. 564, 579, 588, pl . 3, figs. 4, 4a ;

Bull. Mus. Univ. State Missouri , I ,

1884, pp. 14, 29, 38, pl. 3, figs. 4, 4a.

Calyptograpsus micronematodes GURLEY,

Journ. Geol., IV, 1896, pp. 93, 308.

The original description is as follows :

Frond cyathiform in its growing state, with

numerous lateral branches originating from the

older stipes. The branches overlie each other,

and may be united in some cases, but without

true crossbars. The whole frond has an anas-

tomose appearance with irregular rhomboidal

interstices. The texture is corneous (though sometimes replaced by pyrites,

and the surface is marked with longitudinal striations, which in some places

FIG. 49.-CALYPTOGRAPTUS MI-

CRONEMATODES SPENCER. COPY

OF SPENCER'S FIGURE.

82651-Bull. 65-09-4
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appear to represent the position of a solid central axis. The terminations of the

branches end in two or three points. The branches in this species are very

delicate being about a quarter of a millimeter broad, and each branch is not

FIG. 50.-CALYPTOGRAPTUS

MICRONEMATODES SPEN-

CER. PLESIOTYPE IN

SPENCER COLLECTION

more than from 1 to 2 millimeters in length, before it

overlaps or touches the adjacent stipe. The greatest

diameter of the frond is not more than 4 cm. Only

two or three specimens of this beautiful little frond

have been obtained.

Formation and locality. I obtained this species,

near the base of the Niagara dolomite, at a quarry

just west of the " Jolly-cut-road," Hamilton, Ontario.

A single specimen of this species, repre-

sented in figure 50, is at present extant in

the Spencer collection. It does not permit of

any substantial addition to the above descrip-

tion . The branches show some longitudi-

nal chitinous striæ, but there are no indica-

tions of thecæ or dissepiments.

CALYPTOGRAPTUS ? RADIATUS Spencer.

Calyptograptus ? radiatus SPENCER, Canadian Nat., X, 1882, p. 165, nomen

nudum; Trans. Acad. Sci . St. Louis, IV, 1884, pp. 564, 580, pl . 4, fig. 3;

Bull. Mus. Univ. State Missouri, I , 1884, pp. 14, 30, pl . 4, fig. 3.

Calyptograpsus radiatus GURLEY, Journ. Geol. , IV, 1896, pp. 93, 308.

The original description is as follows :

Frond ellipsoid, but cyathiform in its growing state.

branches, with two or three bifurcations, radiating from a

common radicle. Some of these touch or overlie each other,

but they are quite unconnected. The texture is corneous,

with the surface striated and marked with minute depres-

sions or pits, which indicate the former position of the cel-

lule. These depressions are about the fourth of a millimeter

in diameter, with an equal space between. The branches are

about one-third of a millimeter broad. The greatest diame-

ter of the frond is less than 3 cm. Fragments of this species

so resemble species of Callograptus that they could not

be readily distinguished ; but in no species of the latter genus

is the conspicuous funnel form apparent.

Numerous delicate

FIG. 51. CALYPTO-

GRAPTUS ? RADI-

ATUS SPENCER.

COPY OF SPEN-

CER'S FIGURE.

Formation and locality.- This fossil occurs in the " cherty beds " of the

Niagara dolomite at Hamilton, Ontario.

Subgenus RHIZOGRAPTUS Spencer.

Rhizograpsus SPENCER, Canadian Nat. , VIII, 1878, p. 460.- GURLEY, Journ.

Geol ., IV, 1896, pp. 101 , 308.

Rhizograptus LAPWORTH, Quart. Journ . Geol. Soc. London, XXXVII, 1881,

p. 176.- SPENCER, Proc. Amer. Ass. Adv. Sci ., XXXI, 1883, p. 364 ;

Trans. Acad. Sci . St. Louis, IV, 1884, pp. 562, 580 ; Bull. Mus. Univ.

State Missouri , I, 1884 , p. 30.-MILLER, North Amer. Geol. and Pal. ,

1889, p. 202.
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Below is given Doctor Spencer's original description , with addi-

tional characters, as published by him in 1884 , placed in brackets .

Frond flabellate, but cyathiform in growing state ; bifurcating branches with

dichotomous terminations ; [ stem terminating in a well-marked bulb] ; branches

(marked with.stria) more or less reticulated, and united , or overlaid by others.

This genus is established on account of its bulbous root, which as yet has been

found in no other species of this family. The numerous branches closely overlie

each other or are connected in the form of a network without transverse dis-

sepiments, as in Dictyonema. Fragments of these somewhat resemble species

of Calyptograptus, but have a much more [ regularly] netted appearance and

the branches are much more delicate.

Genotype.-Rhizograptus bulbosus Spencer.

RHIZOGRAPTUS BULBOSUS Spencer.

Rhizograpsus bulbosus SPENCER, Canadian Nat. , VIII, 1878, p. 460.-GURLEY,

Journ. Geol ., IV, 1896, pp. 101 , 308.

Rhizograptus bulbosus SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884, p.

580, pl . 4, fig. 4 ; Bull. Mus. Univ. State Missouri, I. 1884, p. 30, pl. 4,

fig. 4.-MILLER, North Amer. Geol. and Pal. , 1889, p. 202, text fig. 215.

The original description is as follows :

Frond cyathiform in growing state ; numerous

bifurcating branches overlie each other, or are

united at points of contact to form a network,

with fine, more or less irregular, rhomboidal in-

terstices. The branches unite at base into a

slender axis which terminates in a bulbous root.

The branches are usually less than one-fiftieth

of an inch wide, and in some specimens short

abrupt spinelike branchlets are given off. The

texture is corneous. Only a few specimens have

been obtained, except in fragments. Frond is

about 2 inches high. It was first found by

Colonel Grant in the Niagara limestones [near

the base of the " chert bed " at the Jolly-cut " ;

1884] at Hamilton, Ontario.

..

Doctor Gurley's notes on this species are

as follows :

FIG. 52. RHIZOGRAPTUS BULBO-

SUS SPENCER. THE TYPE- SPEC-

IMEN. (AFTER SPENCER. )

The description of 1884 adds that the axis is athecaphorous ; that the striæ

along the branches (which vary in thickness from 0.25 to 0.33 m. ) appear

to mark the depressions of the common canal between the original positions of

the polypites ; that the thecal apertures have an ellipsoid form, and there are

about 4 orifices in 1 mm.; and that on the side of the branch opposite the

thecæ is a " solid axis."

After a careful examination of Rhizograptus bulbosus, in which the pseudo-

meshwork is well preserved, I can find no criteria to justify its generic dis-

tinction from the Calyptograptus series, now that the basal "' disk " has been

found in the latter. While I would provisionally recognize Rhizograptus as a

subgenus, I can not define it, and I think it probable that further study of large

collections will lead to its entire suppression . The only difference I can see is

a somewhat different aspect of the branches, which seem of a more rigid tex-

ture, more knotty and zigzag-flexuous than any of the Calyptograptus species.
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Genus ODONTOCAULIS Lapworth.

Odontocaulis LAPWORTH, Quart. Journ. Geol. Soc. London, XXXVII, 1881,

p. 175.-POCTA, Syst. Sil. Centre Boheme, VIII, Pt. 1, 1894, p. 171.—

RUEDEMANN, New York State Mus., Mem. 11 , 1908, p . 172 .

Doctor Gurley remarks on Odontocaulis as follows :

This genus was thus established by Lapworth for forms which virtually com-

bined two characters : ( 1 ) Absence of dissepiments, and ( 2 ) a polypiferous

stem. Its only distinction from Dictyonema and Callograptus lay in these two

features. But in O. occidentalis we find dissepiments along with the polypifer-

ous stem. Whence there is now no generic distinction whatever between these

two Odontocaulis species and the Callograptus species at the same horizon,

except the single one of the thecæ on the stem. But it is not at all improbable

that this is merely a question of better preservation, well-preserved stems being

thecate. At least, of the two specimens of O. occidentalis, both showing the

stem, one shows thecæ perfectly, the other only very obscurely.

Having said this, however, a contingency may properly be noted. May it

be possible that all the Callograpti at this horizon have thecate stems (in

other words, all be referable to Odontocaulis ) ? There is , I think, some ground

for such a surmise. As Holm has said for Dictyonema, so now for Callograp

tus, the very great geologic range of the genus is a reason for suspecting the

validity of the generic reference of the species. May it not then be possible

that, compelled as we are for the most part to deal with and to base our

species upon fragments of the meshwork, we are confounding two series ; say,

for illustration, " a series lower Ordovician ( Calciferous ) in distribution , and

a series upper Silurian (Niagara ) in distribution, both sehies agreeing in type

of meshwork ( probably a character of subordinate biologic value) , but differ-

ing in characters of the base. At present there is nothing to negative such a

view. Until we know the proximal portion of the type species (C. salteri ) this

reasoning must, of course, remain purely a possibility. But in a review like

the present a clear outlining of future possibilities may be justifiable. Cer-

tainly only under some such condition, it seems to me, would Odontocaulis

stand much chance of ultimate retention. Its provisional retention I think

advisable, pending a fuller knowledge of the condition of the base in the

remaining Niagara Callograptus species. At present its most distinctive char-

acters seem to be : Polypary arising from a single stem , which is expanded

proximally into a ' disk," and is thecaphorous along one side; distal branches

more or less connected by dissepiments.

66

Genotype.-Odontocaulis keepingi Lapworth. Llandovery, of Devils

Bridge, Aberystwyth, Cardiganshire.

ODONTOCAULIS GRANTI (Spencer) .

Callograptus granti SPENCER, Canadian Nat., X, 1882, p . 165, nomen nudum ;

Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564, 571 , 572, pl . 1 , fig. 10 :

Bull. Mus. Univ. State Missouri , I, 1884, pp. 14, 21 , 22, pl. 1 , fig . 10.-

GURLEY, Journ . Geol. , IV, 1896, pp. 93 , 308.

The original description is as follows :

Frond originating from a single stipe ; branches slender, and bifurcating

two, three, or four times , and principally originating near the common radicle.

For illustration only, and as a pure surmise of the possibilities of the case.-

R. R. Gurley.
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In spreading gently above in undulations the branches are more or less parallel

and situated closely together, and are connected occasionally with exceeding

fine transverse bars. The texture is corneous, with the

surface obliquely striated and marked with ellipsoid pits,

which in some places indicate the orifices of the cells, of

which there were about two for every millimeter of

length of branch. The branches are rarely connected

by minute crossbars.

The general outline is that of a regular oval form,

whose length, in the most perfect specimens, is 3 cm. (be-

sides the common stipe, which extends another centi-

meter ) , and breadth, 2 cm. The branches are not more

than a quarter of a millimeter broad, while the stipe is

about double that thickness.

This exceedingly beautiful frond in general appear-

ance closely resembles C. salteri of the Quebec group

but somewhat smaller, though there is some variation

in the size of this species.

FIG. 53 .

GRANTI ( SPENCER ) . A

RHABDOSOME AND A

ODONTOCAULIS

BRANCH OF SAME EN-

LARGED. (AFTER SPEN-

CER. )

Formation and locality.-This species occurs on the shaly surfaces of the

Niagara dolomites at Hamilton, Ontario.

FIG. 54.-ODONTO-

CAULIS GRANTI

(SPENCER) . AN

INCOMPLETE

RHABDOSOME.

Gurley's notes are as follows :

Of this species five specimens, certainly conspecific, were

seen. The one figured in text figure 54 differs slightly from

Spencer's figure in having the branches somewhat more

closely arranged, but in spite of this the identification seems

to me almost certain. This specimen has about 50-55

branches in 25 mm. of width. The branches are about 0.25

mm. wide. The dissepiments would seem to have been some-

what numerous ; being very delicate, however, most of them

are covered or destroyed.

One specimen in the Spencer collection shows the basal

stem and the proximal portion of the polypary. Dissepiments

are present. The basal stem bears two distinct thecæ at its

summit and obscure indications of them below. It is some-

what expanded at its lower end, appearing as though beginning to expand into

a " disk." C. granti then belongs to the Odontocaulis sec-

tion, whatever may ultimately prove to be the taxonomic

rank of that section .

Horizon and locality.-Five specimens : One in Spencer

collection, one in New York state collection, and three in

U. S. National Museum collection ; all five from the Niag-

ara formation, Hamilton, Ontario.

Plesiotype.-Cat. No. 55305, U.S.N.M.

ODONTOCAULIS OBPYRIFORMIS Gurley, new species.

x2.

This new species is based on a single specimen in FIG . 55.-ODONTOCAU-

the Spencer collection, and is described by Gurley

as follows:

LIS OBPYRIFORMIS,

NEW SPECIES.

VIEW OF THE HOLO-

TYPE SHOWING

RHABDOSOME AND

STEM ENLARGED.

Polypary pyriform, broad end distal, 22 mm. long by 15

mm. broad, arising from a thecate stem extending about

2.5 mm. below the meshwork and there broken off ; bearing three thecæ, intro-

verted somewhat as in the Dicranograptide. Reticular portion of the polypary,
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arising at summit of stems by dichotomy, the branches likewise dichotomizing,

the total number of divisions, including the primary, being five or six. In

form they are U-shaped . Branches 0.3 mm. wide throughout, except at the

extreme base where 4.0 mm. is reached. Peduncle 0.6 mm. wide. Branches set

in the proportion of 27 in 25 mm. Dissepiments fairly numerous, being, in some

places, as close together as 1 mm.

Horizon and locality.-One specimen from the Niagaran chert,

Hamilton, Ontario.

ODONTOCAULIS OCCIDENTALIS Gurley, new species .

Gurley's description and remarks upon this new species are as

follows :

Polypary pedunculate-cyathiform showing in both specimens an under layer

separated by a " cliff " of rock from and exactly corresponding to the upper

layer, as in Dictyonema, originating in a stem plainly thecaphorous, but not

preserved as far down as the disk, with a virgula ( ? ) ª 0.2 mm. wide. Stem

0.8 mm. wide to the apices of the thecæ ; 0.6 mm. to the bottom

of the depressions. Greatest height seen 38 mm. , of which the

stem takes up 11. Theca 40 in 25 mm. Polypary spreading

at once unilaterally, almost rectangularly, from the summit

of the stem and a little higher up for about 30° to the other

side. Branches 0.4 mm. in diameter, flexuous, set rather dis-

tantly and quite variably, but mostly about 25 in 25 mm.

Dissepiments present, but few and remote. Thecæ visible in

few places on branches.

FIG . 56.- ODON-

TOCAULIS OC-

CIDENTAL-

IS , NEW SPE-

CIES . A RATH-

ER COMPLETE

RHABDOSOME.

Besides the above characters, the figured specimen shows the

basal disk, the initial dichotomous division at the summit of

the stem, dissepiments, and the cyathiform character of the

polypary, the lower layer being visible underlying a “ cliff "

of rock. On the stem I think I can trace thecæ, but they are

too obscure to speak certainly.

Horizon and locality.-Niagara chert, Hamilton,

Ontario.

Cotypes. Cat. No. 55306, U.S.N.M.; Walker Museum, University

of Chicago, No. 13514.

Genus CYCLOGRAPTUS Spencer.

Cyclograptus SPENCER, Canadian Nat.. X, 1882 , p . 165, nomen nudum ;

Proc. Amer. Assoc. Adv. Sci ., XXXI, 1883 , p. 365 ; Trans. Acad. Sci. St.

Louis, IV, 1884, pp. 563, 592 ; Bull . Mus. Univ. State Missouri, I , 1884,

p. 42.- MILLER, North Amer. Geol. and Pal., 1889, p. 182.—GURLEY,

Journ. Geol., IV, 1896, pp. 94 , 309.-RUEDEMANN , New York State Mus. ,

Mem. 11 , 1908 , p . 182 .

a It certainly bears some appearance of being a true virgula. Were the

stem alone and the rock stated to be Lower Silurian, no one would hesitate to

pronounce it a virgula. But as this is the only case in these Upper Silurian

Dendroidea where I have seen any close resemblance to a virgula , doubt is but

natural.- R . R. Gurley.
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Spencer's description of this genus is as follows :

In this genus, the frond consists of a circular disk which was probably cup-

shaped in its growing form, though flattened in a concave manner in the rock.

From the radicle many stipes radiate through the noncelluliferous disk to its

margin, and thence in a free manner to some distance beyond. The whole

frond resembles a solid wheel, where the radiating spokes extend from the center

regularly to beyond the circumference. The branches beyond the disk are cellu-

liferous. The stipes have a central solid axis. The substance is highly

corneous, though in some places replaced by pyrites.

Doctor Ruedemann has reviewed this genus in his monograph, to

which the reader is referred for comparisons between this and related

genera.

Genotype.-Cyclograptus rotadentatus Spencer.

CYCLOGRAPTUS ROTADENTATUS Spencer.

Cyclograptus rotadentatus SPENCER, Canadian Nat., X, 1882, p. 165, nomen

nudum; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 565, 592, 593, pl . 6,

figs. 6, 6a ; Bull. Mus. Univ. State Missouri, I, 1884, pp. 15, 42, 43, pl . 6,

figs. 6, 6a.- MILLER, North Amer. Geol . and Pal., 1889, p. 182, text

fig. 162.-GURLEY, Journ. Geol. , IV, 1896, pp. 94, 309.-RUEDEMANN ,

New York State Mus. , Mem. 11, 1908, p. 184, pl. 2, fig. 5.

Doctor Spencer's original description is

given below :

Frond circular, with numerous stipes radiating

from a common center and projecting like a toothed

wheel beyond the margin of a noncelluliferous disk.

FIG. 58. CYCLOGRAP-

TUS ROTADENTATUS

SPENCER. A LARGE

SPECIMEN FROM THE

CLINTON GROUP,

CLINTON, N. Y. (AF-

TER RUEDEMANN ) .

The frond was probably cup-

shaped when growing, with

the stipes projecting upward

like a row of spines or tent-

acles, but in the rock the fos-

sil is flattened and slightly

FIG. 57.-CYCLOGRAPTUS ROTA-

DENTATUS SPENCER. COPY

OF SPENCER'S FIGURE.

convex . The stipes originate in the center and are con-

nected about half their length by their continuous non-

celluliferous membrane. Each stipes after passing beyond

their solid disk divide into two branches about halfway

between their extremities and the margin of the disk.

The branches or stipes are traversed by a central cylin-

drical, smooth, solid axis surrounded by their common

canal, which is sometimes only represented by a central

depression or elevation, but occasionally its form is well

preserved. The rarely indicated cell openings are represented by minute oval

depressions in the substance. The texture is highly corneous (or replaced by

pyrites) .

The diameter of the frond is 2 cm., and of the disk 1 cm.; the radiating

branches extend half a centimeter beyond the disk, and number between 25 and

30, but, as each is divided, the frond is surrounded by about 60 points. The

branches (both through the disk and free portion ) are rather over half a milli-

meter broad, but the terminals are scarcely more than half that thickness and

end in sharp points.
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Formation and locality.- This perfect little species was found in the dolomite

of the Niagara formation proper, near the base of the series, at the quarry just

west of the " Jolly-cut " road at Hamilton, Ontario.

Doctor Ruedemann has recently figured a specimen referred to this

species, found in the upper part of the Clinton , at Clinton , N. Y.

(See text, fig. 58. ) Except in the matter of size , this example does not

differ from the original type.

Genus INOCAULIS Hall.

Inocaulis HALL, Amer. Journ. Sci . ( 2 ) , XI, 1851 , p. 401 ; Nat. Hist. New

York, Pal. , II, 1852, p. 176 ; 20th Rep. New York State Cab. Hist., 1868,

p. 218 (rev. ed . , 1868 [ 1870 ] , p. 252 ) .--NICHOLSON, Mon. Brit. Grapto-

litidæ, 1872, p. 131.- SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884,

pp. 562, 583 ; Bull. Mus. Univ. State Missouri, I , 1884, p. 33.—MILLER,

North Amer. Geol. and Pal. , 1889, p. 193.-JAMES, Journ. Cincinnati

Soc. Nat. Hist. , XIV, Pt. 2, 1892, p. 161.-POCTA, Syst. Sil. Centre Bo-

heme, VIII, Pt. 1 , 1894, p. 197.-ELLES and WOOD, Mon. Brit. Grapto-

lites, Pal. Soc. , 1903, p. xxxiv.- RUEDEMANN, New York State Mus.,

Mem. 11 , 1908, p. 185.

Hall's original description of this genus is as follows :

A plantlike, corneous coral, with numerous bifurcating branches ; structure

fibrous or plumose.

The texture of this coral is similar to the Graptolites, a black scaly crust or

film being all that remains of the substance. From the specimens examined, it

appears to have grown in groups, with rounded or flattened stems, which are

dichotomous above and more or less spreading. The structure is too peculiar

to be mistaken or to be referred to any established genus.

Genotype.-Inocaulis plumulosus Hall. Niagaran of New York

and Canada.

The characters of both the genus and its type species have been

discussed by Doctor Ruedemann in his monograph.

-" ?

INOCAULIS PLUMULOSUS Hall.

HALL, Rep. Surv. 4th Geol. Dist. New York, 1843, p.

116, fig . 1.

Inocaulis plumulosa HALL, Nat. Hist. New York, Pal. II, 1852, p. 176, pl.

40G, figs. 2a, 2b ; Geol. Surv. Canada, Can. Org. Rem. , Decade 2, 1865, p.

18, fig. 26 ; 20th Rep. New York State Cab . Hist. , 1868, p. 185, text fig.

28 (rev. ed. , 1868 [ 1870 ] , p . 215, text fig. 28 ) .-NICHOLSON, Mon. Brit.

Graptolitidæ, 1872, p. 132, text fig. 73.

Inocaulis plumulosus SPENCER, Trans. Acad . Sci. St. Louis, IV, 1884, p. 584,

pl . 5 , fig . 1 ; Bull. Mus. Univ. State Missouri, I , 1884, p . 34, pl. 5 , fig.

1.-MILLER, North Amer. Geol. and Pal. , 1889, p . 193, text fig. 183.-

RUEDEMANN, New York State Mus. , Mem. 11, 1908, p. 188, pl . 2 , fig. 4 ;

pl. 7 , figs. 1 , 2.
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Doctor Gurley's manuscript contains an elaborate description of

this species, but the description and remarks published by Doctor

Ruedemann are more to the point and are reproduced below :

Hall has given the following diagnosis of this species :

Stems flattened, dichotomous ; structure fibrous or plumulose, apparently

composed of imbricating elongated scales or fibers which spread equally on

all sides.

This coral is not abundant, though small fragments are frequently seen

in the slab. It is very often replaced by iron pyrites, and where the surface

FIG. 59.- INOCAULIS PLUMULOSUS HALL. A RATHER COMPLETE RHABDOSOME.

is exposed to weathering, the fossil soon disappears so that it is only on

freshly fractured surfaces that the structure is preserved.

66
It is cited as occurring in the Niagara shale at Lockport, Rochester,

and other places."

Spencer has recorded the form from the Niagaran limestone at Hamilton,

Ontario.
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Gurley, in his manuscript , adds to the descriptions of Hall and Spencer in

the following note :

Two specimens from the Niagara formation, at Hamilton, Ontario, are

figured, showing the blunt toothlike bodies and the apparently dentate mar-

gin. While the appearance much resembles thecæ, it is impossible to make

a positive statement on the material available.

From a fairly large series of good specimens we derive the following data

on this important species :

The rhabdosome is arborescent in form ; the branches divide dichotomously

at irregular intervals, forming initial angles of 50 ° -60° but becoming later

subparallel ; of large dimensions (maximal length of largest fragment observed

14 cm., width of another 17 cm. ) , the stem near base 5 mm. thick, the branches

quite uniformly 3 mm. The branches diminish hardly toward the distal ex-

60
62

61

FIGS . 60-62 .-INOCAULIS PLUMULOSUS HALL. BRANCH , X 5 ; 61,

AND IMPRESSIONS OF

60, PORTION OF A

DISTAL PORTION OF BRANCHES SHOWING TUBULAR BRANCHLETS

THEIR APERTURES ; 62 , TERMINAL PORTION OF A BRANCH.

tremities which are bluntly rounded. The stem is apparently smooth, the

branches are thickly set with short tubular processes which project about 1

mm. from the body of the branch, are of uniform width, directed upward and

distally slightly bent backward and number, counted along the margin, about

14 in 10 mm. On specimens where the body of the branch has weathered away,

exposing the apertures of the reverse side, they are seen to be distributed about

equally over the whole branch, being approximately arranged in quincunx and

numbering about five in the width of the stem. At the extremities of the

branch they form dense tufts.

Remarks. The general habitus of I. plumulosa can be best described by a

comparison with a Lepidodendron or a Lycopodium ; it not only resembles

these plants in the mode of its branching and the uniformly wide, blunt ending

branches, but also in their scaly appearance.

Hall's original and later improved figures give a good conception of the gen-

eral appearance of the form. A more complete specimen from the Lockport
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limestone at Hamilton is here reproduced in text figure 93 [59 ] by a pen

drawing made under Gurley's supervision . In Plate II, figure 4 [text fig. 61 ]

a portion of the same specimen which is partly weathered has been refigured

to show the thecæ. Where in unweathered specimens the perisark is partly

broken away [as in text fig. 60 ] , the circular sections of the composing tubes

can be seen and the whole branch is found to be composed of apparently equal

tubes.

The rhabdosome, when more complete than in the specimens hitherto men-

tioned, forms a dense mass of overlapping branches, which on account of the

frequent dichotomies and later reapproachments of the branches assumes to

some extent the aspect of a huge Desmograptus.

We have been unable to see in any of our or Spencer's rhabdosomes the

central axis which he asserts to have observed in a number of specimens, and

we doubt, from the general structure of this form, that such a thing as a

central axis existed.

Horizon and locality.-The type is from the Niagara shale of New

York, and the specimen here figured (text fig. 59) from the same

horizon at Hamilton, Ontario.

Plesiotype.-Cat. No. 54281 , U.S.N.M.

INOCAULIS RAMULOSUS Spencer.

Inocaulis ramulosa SPENCER, Canadian Nat., X, 1882, p. 165, nomen nudum.

Inocaulis ramulosus SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884, pp.

565, 588, 589, pl. 6, fig. 1 ; Bull. Mus. Univ. State Missouri, I , 1884,

pp. 15, 38, 39, pl. 6, fig. 1.-GURLEY, Journ. Geol ., IV, 1896, pp. 99, 309.

FIG. 63.- INOCAULIS RAMULOSUS SPENCER. COPY OF SPENCER'S FIGURE.

The original description by Spencer is as follows :

Frond consisting of numerous flattened bifurcating branches, originating

in and radiating from a common radicle, composed of solid chitinous matter ;
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branches averaging 2 mm. in breadth for the larger and 1 mm. for the smaller,

toward the margin of the frond, where the branchlets end in two (sometimes

three ) extensions of unequal thickness. Texture corneous, with the surface

composed of scaly fibers. Extending longitudinally through the stipes are

central or subcentral elevations (sometimes depressions ) , indicating a solid

central axis.

This species is described on two specimens, one of which shows the origin

and base of the radiating branches, and the other the general frond, although

the radicle is concealed. The extreme width of the typical specimen is 14

cm., and the height 8 cm.

FIG. 64.-INOCAULIS RAMULOSUS SPENCER.

IN U. S. NATIONAL MUSEUM .

tained in the shaly dolomites, below the

at the " Jolly-cut," Hamilton, Ontario.

SPECIMEN

66

In general form this spe-

cies differs from I. plumulo-

sus in that the branches are

more slender and rise regu-

larly and more abundantly

from the sides of the main

stipes, which radiate from a

common origin and do not

consist of groups of individ-

ual fronds. The radicle ap-

pears to have been attached

to some rocky surface in

the sea, and not to have

grown on some muddy bot-

tom . The cell-bearing stipes

appear to have had a com-

mon canal, through the cen-

ter of which was a central

solid axis, as is also indi-

cated in I. cervicornis.

Formation and locality.-

These specimens were ob-

chert beds" of the Niagara formation

Doctor Gurley's notes are as follows :

Polypary, in the single specimen seen, rising from a stem which gives off, in

the proximal half of the portion visible, very few branches which, moreover,

do not rebranch into a bushlike form, the bushlike branching occurring only

in the distal half of the polypary. The only proximal branch distinctly seen

bears a close spike of straplike processes (abortive branchlets ? ) . Distally the

polypary branches out bushlike, the main branches about 1 mm. thick. At or

near the summit the branches subdivide into 2 or 3, usually unequal or sub-

equal, terminal twiglets. The sides of the branches are usually slightly fringed ;

the processes hairlike, few and remote.

The stems of this species remotely resemble those of Acanthograptus granti, but

they are much more remotely and much more finely fringed, and in its ensemble

this species has the branches less rigid and parallel than has A. granti.

Horizon and locality.-Niagaran (Lockport) , Hamilton, Ontario.

Plesiotype.-Cat. No. 55314, U.S.N.M.
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INOCAULIS CERVICORNIS Spencer.

Inocaulis cervicornis SPENCER, Canadian Nat., X, 1882, p. 165, nomen

nudum ; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 565, 587, pl . 5, fig. 5 ;

Bull . Mus. Univ. State Missouri, I, 1884, pp. 15, 37, pl. 5.- GURLEY,

Journ. Geol. , IV, 1896, pp. 99, 308.

The original description is as follows :

Frond consisting of stipes having a common origin and rising above into a

few stout, widely extended, bifurcating branches, averaging from 1.5 to

2 mm. in breadth, and terminating in

dichotomous points of equal thick-

ness ; texture corneous, with a striated

surface.

Owing to the striations the appear-

ance of the surface is that of rough

scales or fibers, somewhat resembling

the exterior portion of 1. plumu-

losus. In the growing state the

branches appear to have been

strengthened by longitudinal fibers-

solid corrugations- and the cells to

have been arranged vertically between FIG. 65.- INOCAULIS CERVICORNIS SPENCER.

COPY OF SPENCER'S FIGURE.

them. A portion of the branches show

a solid central axis, with a common canal surrounding it. The general arrange-

ment of the branches resembles that of the horns of the American elk.

The typical specimen consists of 6 principal stipes, each about 3 centimeters

long, with only a few branches. These stipes are united by a common runner

(in the botanical sense ) , so that the whole organism is 5 centimeters broad

and 3 centimeters high.

Formation and locality.-This rare and beautiful species occurs in the shaly

dolomites of the Blue Building beds of the Niagara formation at the " Jolly-cut,"

Hamilton, Ontario.

FIG. 66. INOCAULIS PHYCOIDES SPENCER.

THE TYPE-SPECIMEN AND A BRANCH EN-

LARGED.

A single specimen in the collec-

tion of the U. S. National Mu-

seum is known, but presents no ad-

ditional information.

INOCAULIS PHYCOIDES Spencer.

Inocaulis phyocides SPENCER, Cana-

dian Nat., X, 1882, p. 165, no-

men nudum.

Inocaulis phycoides SPENCER, Trans.

Acad. Sci. St. Louis, IV, 1884,

pp. 565, 588, pl. 5 , figs . 6 , 7 ;

Bull. Mus. Univ. State Missouri,

I, 1884, pp. 15, 38, pl. 5 , figs.

6, 7.- GURLEY, Journ. Geol . , IV,

1896, pp. 99. 309.

The original description is as fol-

lows:

Stem flattened and from 2 to 3 mm. broad ; branches fastigiate, and originat-

ing on both sides of the principal stipe at frequent irregular intervals, and

dividing near their terminations into two stout branchlets (from 3 to 12 cm.
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long ) , each ending in dichotomous free points. Texture corneous, with a sur-

face apparently composed of scaly fibers.

Of this species the fossils are not very well preserved. There is some indica-

tion of a central axis. This species is easily distinguished from I. plumulosus

by the close, regularly arranged , parallel branches from each side of the princi-

pal stipes and by their terminal branches. The fronds appear to have grown

in groups, but whether they are connected at the base or not is unknown. If not

connected, the individual fronds ( in the specimens under consideration ) are

about 4 cm. high and 3 broad, with from 3 to 5 principal branches on either

side of the central stipe (the branches are more numerous on one side than the

other ) . The character of the cellules is unknown.

Formation and locality.- Inocaulis phycoides occurs in the dolomitic lime-

stones of the Niagara formation at the " Jolly-cut " quarries, Hamilton, Ontario.

A specimen doubtfully referred to this species occurs in the Na-

tional Museum collections, but shows nothing in addition to the above.

INOCAULIS DIFFUSUS Spencer.

Inocaulis diffusa SPENCER, Canadian Nat. , X, 1882, p. 165, nomen nudum.

Inocaulis diffusus SPENCER, Trans. Acad. Sci. St. Louis, IV, 1884, pp. 565,

586, 587, pl . 5 , fig. 4 ; Bull. Mus. Univ. State Missouri, I , 1884, pp. 15,

36, 37, pl . 5, fig. 4.-GURLEY, Journ. Geol. , IV, 1896, pp. 99, 308.

This species was described by Spencer as follows :

Frond originating in a single stipe at base, and rising above in numerous

widely extended branches averaging about a millimeter in breadth, with dicho-

FIG. 67.-INOCAULIS DIFFUSUS SPENCER.

COPY OF SPENCER'S FIGURE.

tomous terminations ; branchlets origi-

nating more frequently on one side

than on the other. Texture corneous,

with surface more or less regularly

striated, leaving in some places small

oval impressions (probably the ori-

fices of the cellules ) .

Of this species I have seen only

one good specimen (and two inferior

fragments which probably belong

here) . The frond is 6 cm. high and

of still greater breadth. One of the

branchlets of the dichotomous termi-

nation is much more slender than

the other (a sort of lateral pustule ) .

indicating probably the commencement

of the growth of a new branch.

The general form of this species

is like I. bellus ( Hall and Whitfield) ,

but it is much larger in size, having

more diffused branches, with an en-

tire absence of prong-like processes

from its sides.

Formation and locality.-The type

of this species was obtained by Colonel Grant, near the base of the " cherty

bed " at the " Jolly-cut," Hamilton, Ontario, in the Niagara dolomite.
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Doctor Gurley has the following notes based upon a specimen (text

fig. 68) referred to this species by him:

The ( fragmentary ) polypary consists of a main stem the sides of which are

beset with spinular processes similar to those found in

Inocaulis. The branching is at an acute augle (about

35° ). The main stem is about 0.8 mm. wide. The

spinular processes are 0.5-0.6 mm. apart (too few are

visible to state the number in 25 mm. ) . Besides these

processes two others of a different character, 1 mm.

long, are visible. They belong to the class regarded

by Spencer as rudimentary branchlets. Both stem

and branches are longitudinally striate, many distinct

chitinous fibers being visible.

Horizon and locality.-Niagara limestone

and chert, Hamilton, Ontario.

Plesiotype.-Cat. No. 55315, U.S.N.M.

FIG. 68.- INOCAULIS DIF-

FUSUS SPENCER. SPECI

MEN DESCRIBED BY GUR-

LEY.

INOCAULIS DIFFUSUS CRASSIRAMUS Gurley, new variety.

Plate 5, figure 2.

FIG. 69.- INOCAULIS DIFFUSUS CRASSIRAMUS , NEW VARIETY. HOLOTYPE.

One specimen, which, judging from Spencer's figure and descrip-

tion, seems to have the habit of I. diffusus, is described by Gurley as

a variety as follows :

Polypary consisting of numerous branches not widely radiating, 2 mm. wide

ad max.; the smallest seen about 1 mm. wide ; longitudinally striated by very
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fine fibers ; showing on the margins some blunt triangular processes, about 0.5

mm. wide and projecting about 0.5 mm. from the stem and about 1 mm. apart.

From the present material it would seem as though these processes form a

somewhat less prominent feature than in I. diffusus and in I. walkeri, but this

is somewhat doubtful.

The principal difference between this variety and I. diffusus proper is the

considerably greater thickness of the branches and the lesser prominence of the

lateral blunt spines. The latter feature, however, may be a condition of

preservation, and the former distinction may possibly be obliterated by a

larger series of specimens.

Horizon and locality.- Niagara dolomite (blue building bed) ,

Hamilton, Ontario.

FIG. 70.-INOCAULIS CON-

GREGATUS, NEW SPE-

CIES. HOLOTYPE.

Holotype.-Walker Museum, University of

Chicago, No. 13507.

INOCAULIS CONGREGATUS Gurley, new species.

A single specimen in the collection of the

Walker Museum is the basis of this species,

described by Gurley as follows :

Polypary consisting of a number (about 8 in the

type-specimen ) of approximated and parallel stems,

which are set 20 in 25 mm. transversely, and are

simple for about 25 mm. Several bifurcate at this

level; the central ones, however, bifurcate about 10

mm. higher up. Thickness of main stem about 1-1.2

mm.; of branches nearly the same (about 1 mm.) .

Thecæ obscure, the margins of the branches obscurely subserrate.

Horizon and locality.-Niagaran formation, Hamilton, Ontario.

Holotype.-Walker Museum, University of Chicago, No. 13508.

INOCAULIS ? STRICTUS Gurley, new species.

Plate 2, figure 6.

The description by Gurley is as follows :

Branches rigid, not spreading, but up-

right and rather straight, bifurcating

at a comparatively small angle (about

45 ° ) , diminishing in width from 2 mm.

at the proximal end of the fragment to

1.5 (rarely to 1 ) mm. at the distal.

Margins generally smooth, in one or two

places subserrate. Successive bifurca-

tions rather frequent (distant 5 to 10

mm. ) .

FIG. 71.- INOCAULIS ? STRICTUS , NEW SPE-

CIES. HOLOTYPE. ( SEE ALSO PL. 2,

FIG . 6. )

Horizon and locality.-Niagara

chert, Hamilton, Ontario; one

specimen (the type) in the Spencer collection, one specimen in Grant

collection.
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INOCAULIS VEGETABILIS Gurley, new species.

Plate 5, figure 1.

Gurley describes this species as follows :

A specimen in the New York State collection has the mode of growth charac-

terizing I. phycoides, but is very much stouter in every way, the thickness of

the stem and main branches reaching 6 or even 7 mm. and the terminal branches

measuring 3 and 4 mm. Still it is not absolutely impossible that the difference

may be merely one of age or distance from the point of origin of the polypary,

but there is at present nothing to show that this is the case.

The substance is in this case preserved in places, and forms a thick, coal-

black film with longitudinal striations and furrowing corresponding to fibers

and bands . No thecæ are visible.

Horizon and locality.-Niagaran (Lockport) , Hamilton, Ontario.

Holotype.-New York State collection.

INOCAULIS ? THALLOSUS Gurley, new species.

Plate 2, figure 5 .

Gurley describes this species as follows :

Polypary 15 mm. long and 9 mm. in extreme breadth, consisting of a main

stem about 1 mm. thick, from which proceed laterally at a little less than a right

angle, branches about 0.6 mm. wide and about 5 mm. or less long. The

branches bifurcate about 1.5 mm. from the stem, and farther on redivide.

Only a single specimen (obverse and reverse ) of this species was seen.

The species simply show as a stain (but a well-outlined stain ) on the rock,

with little or no evidence of graptolite structure . It is therefore possible that

this species does not belong to the graptolites, but at any rate it seems to be

new and is a part of the fauna.

Horizon and locality.-Niagara limestone at base of chert, Hamil-

ton, Ontario.

Holotype.-Cat. No. 55316 , U.S.N.M. The reverse is in the Spencer

collection.

Genus ACANTHOGRAPTUS Spencer.

Acanthograpsus SPENCER, Canadian Nat. , VIII, 1878, p . 461.

Acanthograptus LAPWORTH, Quart. Journ. Geol. Soc. London, XXXVII,

1881 , p. 174.-SPENCER, Trans. Acad. Sci . St. Louis, IV, 1884, pp. 562,

581 ; Bull. Mus. Univ. State Missouri, I , 1884 , p. 31.-MILLER, North

Amer. Geol. and Pal. , 1889, p. 170.- RUEDEMANN , New York State Mus.,

Mem. 11 , 1908 , p . 191 .

The original description is as follows :

Frond shrublike, consisting of thick branches, principally rising from near

the base, with little divergence and some bifurcations. One side of the

branches is furnished with prominent spines or dentacles, which appear to

mark the cell-apertures. Texture corneous and indistinctly striated . This

82651-Bull . 65-095
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generic form resembles Dendrograpsus, but it is stronger and more bushy than

species of that genus, and has conspicuous spines indicating a different cell

structure [in whose axils the thecæ were probably situated ; 1884 ] .

Gurley adds in his manuscript to Spencer's definition of the genus :

This is apparently a good genus, including several species which present a

very similar facies, principally in the plumulose branches with a tendency to

a 2- or 3-spicate termination . But if this genus be altogether distinct from

Inocaulis (a point on which at present I do not feel positive ) , it is certainly

here that Spencer's Inocaulis walkeri belongs.

Genotype. Acanthograptus granti Spencer.

port) , Hamilton, Ontario.

FIG.

ACANTHOGRAPTUS GRANTI Spencer.

Plate 2, figure 1 ; Plate 3, figure 4.

NiagaranNiagaran (Lock-

Acanthograpsus granti SPENCER, Canadian Nat., VIII, 1878, pp. 458, 461 , 462.

Acanthograptus granti SPENCER, Canadian Nat., X, 1882, p. 165 ; Trans.

Acad. Sci. St. Louis, IV, 1884, pp. 564, 582, pl. 4, fig. 5 ; Bull. Mus.

Univ. State Missouri, I, 1884, pp. 14, 32, pl. 4, fig. 5.-GURLEY, Journ.

Geol.. IV. 1896, pp. 92, 308.

72.-ACANTHOGRAPTUS GRANTI

SPENCER. COPY OF SPENCER'S

FIGURE.

The original description is as fol-

lows :

Frond shrublike, with thick branches prin-

cipally originating near the base. Some of

the branches are bifurcated and have the

ends dichotomous ; cell apertures on one side

only, and indicated by prominent spines

which appear to be placed below them. The

branches are sometimes the sixteenth of an

inch broad, with spines in some places pro-

jecting the twenty-fourth of an inch and

ending abruptly.

The larger fronds do not exceed two

inches in height and sometimes have the

same width.

This species was first obtained [ in the Niagaran dolomites ; 1884 ] at Hamilton,

Ontario, by Colonel Grant.

The description of 1884 adds the following data :

Surface longitudinally striated. Occasionally there are rudimentary denticles

appearing also on the opposite side of the branch as well as on that marked

with the regular spinelike projections, of which there are 6 or 7 in the length

of a centimeter of the stipe, which is characterized by obscure indications of a

solid central axis. The branches average a millimeter in breadth, and the

spines are sometimes a millimeter long, which in some places extend into the

material of the stipe to its center. The flattened frond is usually 4 or 5 cm.

high and about 4 wide, and consist of 15 or 20 branches at half its height,

which are somewhat more numerous at the summit, owing to occasional

bifurcations. The whole frond originates from a common radicle.
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The best preserved graptolites that are found at Hamilton occur on the shaly

surface of the limestone, but this species is only found in the highly crystalline

rock, and consequently, although the general form of frond is well preserved

and very beautiful, the detailed structure is not shown as well as in the forms

that are found in the more perishable shaly rocks.

Gurley adds the following:

This species is easily recognizable among the now known Acanthograptus

species by the very heavy branches, which very generally measure 1 mm. or a

little more, though occasionally one as narrow as 0.8 mm. is seen. As regards

73

74

FIGS. 73 , 74.-ACANTHOGRAPTUS GRANTI SPENCER. 73 , DISTAL PORTION OF RHABDO-

SOME, X5 ; 74, A NEARLY PERFECT RHABDOSOME. (AFTER RUEDEMANN.)

number, they are set rather irregularly, but usually there are about 15 in

25 mm. of width. The specimens show no evidence of thecæ or of a virgula.

Plesiotypes. Cat. No. 55310, U.S.N.M. Specimen figured on Plate

2, figure 1 , in Spencer collection.

ACANTHOGRAPTUS WALKERI (Spencer) .

Inocaulis walkeri SPENCER, Canadian Nat., X, 1882, p. 165, nomen nudum;

Trans. Acad. Sci . St. Louis, IV, 1884, pp. 564, 585, 586, pl . 5, fig. 2 ;

Bull, Mus. Univ. State Missouri, I , 1884, pp. 14, 35, 36, pl . 5, fig. 2.-

GURLEY, Journ. Geol., IV, 1896, pp. 99, 309.

Acanthograptus walkeri RUEDEMANN , New York State Mus., Mem. 11, 1908,

p. 194, pl . 6, figs . 1 , 2 ; pl . 7, fig. 4, text figs . , 97, 98.
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Spencer's diagnosis reads :

Frond strong, with spreading branches, the margin having a plumulose ap-

pearance ; structure corneous, with a central axis, and the surface covered with

minute points representing the cell-apertures.

This frond somewhat resembles I. plumulosus, but it is slighter, and the branches

(not exceeding 1.5 mm. in thickness ) are much more numerous and proceed from

a single stipe. The type specimen has a height of 8 and a breadth of 6 cm.

Formation and locality.-This species occurs in the Niagara limestones at

Hamilton, Ontario.

Doctor Gurley describes the species as follows :

Polypary of general dendroid aspect ; main branches mostly 1-1.5 mm. thick,

a width of 2 mm. being only seen once, immediately below a bifurcation.

Branching not very regular. Usually at the proximal end several branches

76

7
6

77

FIG. 75.-ACANTHOGRAPTUS WALKERI

COPY OF SPENCER'S FIGURE.

(SPENCER) .

FIGS . 76, 77.—ACAN-

THOGRAPTUS WAL-

KERI (SPENCER) .

TWO FRAGMENTARY

SPECIMENS.

On one specimen,are somewhat clustered, and diverge thence radiatingly.

which I hardly feel able to separate, the branching is rather more from a main

axis. The branches, especially the main ones, are thickly beset ( spinose-

shaggy ) with the long, blunt, obliquely upward-directed denticles, which are

about 25 in the space of 25 mm. They differ much in appearance in different

parts of the polypary, if, indeed, there are not more than one kind of them .

Sometimes on the main stem they are blunter (about 1.0 mm. long and 0.75

mm. wide at base ) , while on the branches and branchlets they are less blunt.

But on the main stem and principal branches longer, narrower, and less rigid

and regular and more hairy root-like processes occur.
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·
This species can be told by the distinct and numerous ' denticles " on both

sides of stem and branches, finer and less blunt dentate than in A. granti..

Horizon and locality.-Niagaran (Lockport) , Hamilton, Ontario.

Plesiotypes. Cat. Nos. 54277 , 55317, U.S.N.M.

78

79

80

FIGS. 78-80.- ACANTHOGRAPTUS WALKERI (SPENCER ) . 78, BRANCHES SHOWING BRANCH-

LETS AND THECAL APERTURE, X 5 ; 79, A SPECIMEN NATURAL SIZE, ROCHESTER SHALE,

NEW YORK ; 80, FRAGMENT OF BRANCH, X 5 , ROCHESTER SHALE, NEW YORK. (79 AND

80 ARE AFTER RUEDEMANN. )

ACANTHOGRAPTUS PULCHER Spencer.

Plate 4, figure 5.

Acanthograptus pulcher SPENCER, Canadian Nat. , X, 1882, p. 165, nomen

nudum; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 564, 582, 583, pl. 4,

fig. 6 ; Bull. Mus. Univ. State Missouri, I, 1884, pp. 14, 32, 33, pl . 4,

fig. 6.- MILLER, North Amer. Geol. and Pal ., 1889, p. 170, fig . 128.-

GURLEY, Journ. Geol. , IV, 1896, pp. 92, 308.

The original description is as follows :

This frond is broadly flabellate, but was possibly cyathiform in its growing

state. Very numerous branches (with few principal subdivisions ) arise from

a common radicle and extend in an entirely free manner to the even and more

or less circular margin of the frond. Along both sides of the branches many

short rudimentary branchlets arise. Besides these, there are numerous spine-

like processes, which possibly indicate the position of the cellules. The texture

is corneous, with the surface striated, and in some places, where removed, there

are indications of a lateral solid axis. From the center of the radicle the

branches extend a distance of about 24 mm. [centimeters. R. R. G.] to the margin

of the ground [ frond. R. R. G. ] , or the diameter is about 5 mm. [centimeters.

R. R. G. ]. The branches are half a millimeter thick. The rudimentary branch-

lets, irregularly situated, are seldom more than 2 mm. long, and are stout , while

the spinelike processes have a length of half a millimeter, and are about the

same distances apart, being very slender.

The branches of this exceedingly beautiful frond ( as I have only one complete

specimen ) appear to have occupied a semicircular position when alive, but in
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compression has so fallen as to extend nearly in the form of a circle. Though

it resembles somewhat Callograptus niagarensis, yet the numerous rudimentary

branchlets and spinelike processes distinguish it from that species.

Formation and locality.-This species is found in the " chert-beds " of the

Niagara formation at Hamilton, Ontario. The best specimen was obtained from

Mr. Edward McLaughlin , of Hamilton.

Gurley's notes on this species follow:

To this species I have referred, in all, sixteen specimens, several of the more

fragmentary ones with some doubt. One specimen (Pl. 4, fig. 5, text fig. 82)

shows the base, and may be described as

follows:

Polypary ( in this specimen ) semicircular-

flabelliform, originating in, and sessile

upon, a transversely extended, apparently

thick, fibrous, or discoid base of a black

carbonaceous texture. From the base arise

about three main branches, which bifur-

cate and rebifurcate in their course toward

the periphery, the resulting somewhat

wavy branches running nearly straight out

to the periphery, where they seem to termi-

nate in two or several twigs or spikelets.

Along their course their sides are beset

with rudimentary branchlets," etc.,

whose length may reach 1 mm. In this

species, however, these lateral fringing

processes are fine, giving the branches a

feathered appearance. They never reach the thickness and remoteness of those

seen in A. walkeri. The usual width of the branches is 0.4 mm., but some reach

0.5 mm. About 40 branches occur in 25 mm. of width, the interspaces thus

FIG. 81.-ACANTHOGRAPTUS PULCHER

SPENCER. COPY OF SPENCER'S FIG-

URE.

82 83

being quite narrow. Only two

thecæ are visible. These are

0.4 mm. apart (corresponding to

about 60 in 25 mm. ) . Indica-

tions of dissepiments are not

wanting (some structures very

much like them are visible ) , and

although not entirely willing on

strength of the present material,

I may say that I incline very

strongly to doubt their asserted

absence in any of these genera,

and also that in my opinion there is hardly a more dubious character than

" absence of dissepiments." For the assertion of such a condition the material

must be absolutely irreproachable, as of all the structures in the polypary the

dissepiments, being the most delicate, are the first to disappear.

FIGS . 82, 83.-ACANTHOGRAPTUS PULCHER SPENCER.

82 , SPECIMEN PRESERVING BASE. (SEE ALSO PL.

4 , FIG. 5 ) ; 83 , LESS COMPLETE RHABDOSOME.

There can, I think, be no doubt that the present form is Spencer's species.

Both as a diagnosis by exclusion, and by its general agreement with his descrip-

tion and figure, its identity is satisfactorily made out.

Horizon and locality.-Niagara chert and glaciated chert, Hamil-

ton, Ontario.

Plesiotypes. Cat. No. 55307, U.S.N.M.
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ACANTHOGRAPTUS CHAETOPHORUS Gurley, new species.

Plate 3, figure 5.

Gurley's description is as follows :

Polypary consisting of several main stems which may reach a thickness of

0.4 mm.; but principally characterized

by very numerous, excessively fine, hair-

like, more or less tufted fibers which

fringe the sides of the stems and ( ? ) also

arise freely from the ( invisible ) base.

Thecæ appear to be present, but are in-

distinct.

This species unquestionably finds its

nearest affinity in Acanthograptus. It can

hardly be a Dendrograptus, if that term

be limited to forms taking origin from a

single stem, as the form renders it very

probable that it grew in tufts from a

transversely extended base.

110

it

FIG. 84.- ACANTHOGRAPTUS CHAETOPH-

ORUS, NEW SPECIES . HOLOTYPE.

(SEE ALSO PL. 3, FIG. 5. )

Horizon and locality.-Niagara dolomite, Hamilton, Ontario.

Holotype.-New York State collection.

ACANTHOGRAPTUS MULTISPINUS Gurley, new species.

The description by Gurley is as follows :

Polypary flabellate-compressed, originating in and sessile upon a black, car-

bonaceous, discoid base, from which the main branches arise, and then divide

85 86

FIGS. 85, 86.-ACANTHOGRAPTUS

MULTISPINUS, NEW SPECIES .

Two TYPE-SPECIMENS . (FIG.

85 BY R. S. BASSLER. )

and subdivide, run outward, spreading some-

what to both sides and being somewhat undu-

late; 0.3-0.4 mm. wide ; set about 25-30 in 25

mm. of width ; their sides beset with processes

of variable length and closeness. These proc-

esses are in character intermediate between

those of A walkeri and those of A. pulcher,

being stouter, more rigid, and more distant

than in the latter species, but less stout, less

rigid, and closer together than in A. walkeri.

Their lengths and closeness are too variable to

be well reduced to measurements.

The present species most nearly resembles A. pulcher, but in general has the

branches more divergent, and with less tendency to parallelism ; the fringing

processes are stouter, more rigid, and more distinct, and the resulting appear-

ance is less finely feathery.

Horizon and locality.-Niagara chert, Hamilton , Ontario .

Cotypes. Cat. No. 55309, U.S.N.M., and New York State collec-

tion.
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Genus THAMNOGRAPTUS Hall.

Thamnograptus HALL, Rep. Progr. Geol. Surv. Canada for 1857, 1858, p . 143,

nomen nudum ; Nat. Hist. New York, Pal. , III , 1859, 1861, p. 519 ; 13th

Rep. New York State Cab. Nat. Hist., 1860 , p. 62 ; Can. Org. Rem.,

Decade 2, 1865, p. 141 ; 20th Rep. New York State Cab. Nat. Hist. , 1868,

p. 218 (rev. ed. , 1868 [ 1870 ] , p . 251 ) .-NICHOLSON, Mon. Brit. Graptoli-

tidæ, 1872, p. 130 ; Ann. and Mag. Nat. Hist. (4 ) , XVI, 1875, p. 270.-

ZITTEL, Handbuch d. Pal. , I , 1879, p. 290.- SPENCER, Trans. Acad. Sci.

St. Louis, IV, 1884, pp. 563, 589 ; Bull. Mus. Univ. State Missouri, I,

1884, p. 39.- MILLER, North Amer. Geol. and Pal., 1889, p. 207.-POCTA,

Syst. Sil . Centre Boheme, VIII, Pt. 1 , 1894, p . 165.-ELLES and WOOD,

Mon. Brit. Graptolites, Pal. Soc. , 1903 , p. xli .- RUEDEMANN, New York

State Mus. , Mem. 11 , 1908, p. 204.

This peculiar genus was founded upon two Ordovician species of

graptolites, which have recently been studied by Ruedemann. The

absence of thecæ or apertures upon the branches has always kept the

genus doubtful, and the following descriptions of the Niagaran forms

can not be said to add anything to the knowledge of the genus.

The original diagnosis is :

Bodies consisting of straight or flexuous stipes (simple or conjoined at base?)

with alternating and widely diverging branches ; branches long, simple or

ramose, in the same manner as the stipe. Substance fibrous or striate ; the

main stipe and branches marked by a longitudinal central depressed line, in-

dicating the axis. Cellules or serratures unknown.

Genotype.-Thamnograptus typus Hall ( = Thamnograptus capil-

laris Emmons) . Normanskill shale, Kenwood, near Albany, New

York.

THAMNOGRAPTUS BARTONENSIS Spencer.

Thamnograpsus bartonensis SPENCER, Canadian Nat. , VIII, 1878, pp. 458, 462.

Thamnograptus bartonensis SPENCER, Trans. Acad. Sci. St. Louis, IV,

1884, pp. 565, 589, 590, pl . 6 , figs. 4 , 5 ; Bull. Mus. Univ. State Missouri,

I , 1884, pp. 15, 39 , 40, pl . 6 , figs. 4 , 5.— GURLEY, Journ. Geol. , IV, 1896,

pp. 101 , 309.

The original description follows :

Stipes single and broad with lineal undulating branches alternately arranged

on opposite sides and having half the thickness of the stipe, which is as much

as one-sixteenth of an inch broad. The branches which are given off are

usually at right angles with the stipe ; and are generally half an inch apart ;

there being an undulation of considerable length opposite to their place of

attachment.

Texture corneous and black, the surface being nearly smooth with longi-

tudinal depressions. The branches are usually short and abrupt.

They occur in the Niagara Limestone at Hamilton, Ontario, and the writer

has seen them in the rock several inches long.

Quoting from Doctor Gurley's manuscript :

The description of 1884 adds : Branches having half the thickness of the

stipe, their bases nearly at right angles with it, but afterwards they bend up-
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ward ; inserted on the stipe 1 to 2 cm. apart. At point of origin there is usually

a depression of considerable length on the side opposite to their place of attach-

ment, and an expansion on the same side. There is a strong medial depression,

0.5 mm. wide (marking a central axis ?) , extending through the stipe, which is

1.5 mm. broad.

The specimens obtained are not entire. The

branches are often widely separated, and are some-

times long and flexuous, extending for several centi-

meters in length. It sometimes happens that we

obtain a long stipe which may be either a portion of

the structure below the branches or a portion of

a separate branch.

Doctor Gurley further remarks :

a FIG. 87.- THAMNOGRAPTUS

Altogether there are 9 specimens which I refer to

this species. They vary considerably and tend to

arrange themselves in two series, and at different

stages in my werk I have rated them as separate

species and as separate varieties. The latter is still

the course I should prefer, if I could with any con-

fidence correlate the two series in any definite way

with Spencer's species. But as I can not do so satis-

factorily, they are simply characterized as well as

possible, and the task of connecting or separating them must remain to be

worked out in the light of more complete specimens. I might, however, add

that though there is no certainty in the matter I rather incline to believe these

two series to represent widely separate fragments of the same polypary.

Series A.

BARTONENSIS SPENCER.

COPIED FROM SPENCER.

Polypary ( ? ) consisting of long, more or less straight, or flexuous stems,

1.25-2.5 mm., which for long distances are simple and destitute of branches.

In the five specimens ( on three slabs ) plainly referable to this series, only two

88
89

FIGS . 88 , 89.-THAMNOGRAPTUS BAR-

TONENSIS SPENCER. Two FRAG-

MENTS BELONGING TO SERIES B.

branches are seen. These branches are

about 1 mm. wide, and diverge from the

main stem at about 60 ° or a little less.

Texture brown-black, carbonaceous, exactly

similar to that of Inocaulis plumulosa in

the same beds.

Series B.

Main stems and branches much narrower

than in series A (stemad marimum, 1.5 mm.,

usually 0.8, occasionally 0.6 mm. wide ; branches mostly 0.5-0.8 mm. wide) ;

branches more numerous, tending to diverge at a right angle or a little less.

Texture the same as in series A.

The specimens referred to series A belong to the Spencer collection

and are not accessible at present. Those of series B are represented

in text figures 88 and 89.

a E. g., both with all of Spencer's species, or either with any definite part

thereof, I might perhaps add that a correlation of Series A with Spencer's

fig. 4, and of Series B with his fig. 5 , seems somewhat plausible.- R. R. Gurley.
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Horizon and locality.-Niagaran (Lockport ) , Hamilton, Ontario.

Plesiotypes. Cat. No. 55318, U.S.N.M.

THAMNOGRAPTUS ( ?) MULTIFORMIS Spencer.

Thamnograptus ( ? ) multiformis SPENCER, Canadian Nat., X, 1882, p. 165,

nomen nudum ; Trans. Acad. Sci. St. Louis, IV, 1884, pp. 565, 590, pl. 6,

figs . 2, 3 ; Bull. Mus. Univ. State Missouri, I , 1884, pp. 15, 40, pl. 6, figs.

2, 3.- GURLEY, Journ. Geol . , IV, 1896, p. 101.

The original description is as follows :

Stipes simple, flexuous, and strong, usually divided into two (sometimes

three) branches of equal thickness. From both the undivided and divided stipe

a few short irregular branches originate at long unequal distances apart ; and

these may or may not end in two free points. The texture is corneous and black,

90

91

FIGS . 90 , 91.- THAMNOGRAPTUS ?

MULTIFORMIS SPENCER. COPIES

OF SPENCER'S FIGURES .

with the surfaces somewhat striated and im-

pressed with a medial line ( indicating a cen-

tral axis ? ) . In occasional specimens of the

same mode of branching, short spinelike proc-

esses, from one-half to one millimeter long

and half a millimeter apart, probably indicate

the position of the cellules on both sides of the

branches.

There is considerable variation in the size

of these organisms. The larger specimens are

4 or 5 cm. long, and the stipes are usually

about 1 mm. thick ; however, some of the

specimens, that I have referred here, have not

more than half that size. In the larger speci-

mens the branches are usually about half a

centimeter apart.

In the rocks of the Niagara formation nu-

merous fragments of organism of the graptolite family occur. Vast numbers,

consisting of thick broken stipes, often flexuous, with one or two branches, or

those with dichotomous terminations, are found, and can not be referred to any

species described. Yet they so closely resemble the better specimens of this

species that I have placed them here, although a further study might separate

some of them from this species.

Formation and locality.-Fragments of this species occur somewhat abun-

dantly in the Niagara dolomitic rocks at Hamilton, Ontario.

Of this species Doctor Gurley says :

After many endeavors to recognize this species I have failed to find anything

which I could confidently refer to it. As far as my experience goes nothing

which has any definite structure resembles it. The only things which seem to

approximate it are the most fragmentary specimens, too indefinite to be re-

ferred anywhere else. A perusal of Spencer's description also leads me to

suspect (but I do not assert it ) that this species is not much more than a

dumping ground for fragments. Certain it is that from time to time series

after series of fragments (and at this horizon fragments are unusually and

disproportionately numerous ) otherwise unplaced were identified as this spe-

cies, but eventually all except the worst were successfully referred elsewhere,

This species must then stand on Spencer's diagnosis and figure.
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EXPLANATION OF PLATE 1 .

Figs. 1 , 2. Dendrograptus? problematicus Spencer...

(See also text fig. 6. )

1. A small rhabdosome, X 1.5 , arising from a discoidal body.

2. A larger example, X 1.5 , showing the lax arrangement of the

branches.

3. Dendrograptus ramosus Spencer.

Page.

10

8

(See also text figs. 3 and 9. )

' Gurley's photograph of the specimen , × 1.5 , illustrated on page 7 .

4. Dendrograptus ontarioensis, new species 12

(See also text fig. 12, )

The type-specimen , × 2.

66
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EXPLANATION OF PLATE 2.

Fig. 1. Acanthograptus granti Spencer ....

(See also Pl. 3, fig. 4, and text figs. 72-74. )

Gurley's photograph of a specimen , × 1.5 , with the rhabdosome drawn

in black.

2. Dendrograptus phainotheca, new species .

(See also text fig. 11.)

A retouched photograph of the type-specimen, × 3.

3. Dendrograptus praegracilis Spencer .

Page.

56

11

9

(See also text figs . 4 and 10.)

Photograph of the specimen illustrated in text fig. 10.

4. Dictyonema tenellum Spencer....

(See also text figs. 32 and 33. )

A small portion of a rhabdosome, × 2.

5. Inocaulis ? thallosus, new species ..

The type-specimen, X 1.5.

6. Inocaulis strictus, new species ...

(See also text fig. 71. )

Photograph of the type-specimen, X 1.5, by Gurley.

28

55

54
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EXPLANATION OF PLATE 3.

Fig. 1. Dictyonema crassibasale, new species ..

(See also text figs . 21-25. )

Page.

19

A portion of the rhabdosome, X 2, figured in text fig. 23.

2. Dictyonema stenactinotum, new species .... 30

(See also text figs . 34, 35. )

View of the specimen, X 1.5 , illustrated in text fig. 35.

3. Callograptus strictus, new species ..
15

(See also text fig. 17. )

The type-specimen, X 2.

4. Acanthograptus granti Spencer
56

(See also Pl. 2, fig . 1 , and text figs . 72-74. )

Photograph by Gurley, with rhabdosome retouched in black.

5. Acanthograptus chaetophorus, new species ...
61

(See also text fig. 84. )

Photograph of the type specimen, × 1.5.
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EXPLANATION OF PLATE 4.

Page.

36
Fig. 1. Dictyonema spenceri, new species ....

(See also text fig. 46. )

A portion of the type-specimen, X 2.

2. Dictyonema parallelum, new species .

(See also text fig . 47. )

View ofthe distal half of the type-specimen.

3. Dictyonema desmoides, new species

(See also text figs . 41-43. )

Photograph of a rhabdosome, × 2, showing the basal attachment.

4. Dictyonema polymorphum Gurley

(See also text figs . 26-29. )

Photograph of the original of text fig . 27 , X 1.5.

5. Acanthograptus pulcher Spencer...

(See also text figs . 81-83 . )

View of a rhabdosome, × 2 , preserving the base.
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EXPLANATION OF PLATE 5.

Fig. 1. Inocaulis vegetabilis, new species

A retouched photograph of the type-specimen, natural size.

2. Inocaulis diffusus crassiramus , new variety ..

(See also text fig. 69. )

Photograph of the type-specimen, natural size.

Page.

55

53
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INDEX OF GENERA AND SPECIES.

[Synonyms are in italics. Numbers in heavy-faced type indicate the pages where descriptions are to

be found. ]
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12 , 40, 42

13

granti .

minutus .

42

14, 15

minutus altus.. 15

multicaulis..

niagarensis..

13 , 14

13, 14, 59

A. Page.

Acanthograpsus

Page.

55

Dictyonema 13, 14, 17, 18 , 28, 38, 41 , 42

crassibasale .. 19, 20, 21 , 22 , 23, 29, 33 , 70

granti 56,58 desmoides 34, 35, 72
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walkeri
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